PROCUREMENT SPECIFICATION FOR WALK-IN FREEZER


The purpose of this freezer procurement is to provide long-term temperature controlled storage of batteries.  One hazardous materials walk-in freezer is required that is designed with a base that is an independent load supporting system.  If freezer is not shipped as an integral pre-charged assembly (e.g., assembled on site from pre-fabricated panels), then manufacturer quote must include provisions for all necessary labor, equipment, tools, materials and certifications to assemble and charge freezer on site while following all applicable NASA Johnson Space Center site requirements.  For integral assemblies, customer will remove freezer from shipping truck, set freezer upon available support (blocks, beams, or pad), and anchor per manufacturer specification.  For both pre-fabricated and integral assemblies, customer will connect site utilities.  

Notes in square brackets are included in this procurement specification to highlight certain requirements that if the manufacturer provides additional value discernable through a proposal exceeding minimum customer expectations, then the customer may choose to provide a margin of positive discrimination towards that manufacturer during the selection process.

Items 1 to 24 are basic requirements that must be fulfilled.  This procurement specification also contains several customer-selectable options (items 25 to 29).  Please itemize the quote to illustrate the price of meeting the basic requirements and a separate list of the cost of each optional item.  If the manufacturer cannot fulfill an individual optional requirement, then please still provide quote for meeting the basic requirements as well as any options that can be supported, clearly noting which options are not included in quote.

BASIC REQUIREMENTS

1. OUTDOOR RATING

1.a. Rated for use outdoors in the Houston environment.

1.b. All controls and weather-sensitive electrical components need to be housed in a lockable weatherproof enclosure located on the end of the freezer next to the primary loading/access door.  The weatherproof enclosure will have a “see through” front panel for personnel to see indicators/readouts without having to unlock door.

2. BASIC STRUCTURE

2.a. External dimensions: 20’length (L) maximum, 10’width (W) maximum, and 9’height (H) maximum. If an additional “footprint” is needed, then the manufacturer may separate conditioning system, temperature recorders, etc… into different units from the basic structure that is limited to fitting within these external dimensions; however, those separate units as well as all necessary labor, equipment, tools, materials and certifications to connect up those separate units on site while following all applicable NASA Johnson Space Center site requirements are responsibility of manufacturer.

2.b. Internal dimensions: 17’L minimum X 8’W minimum X 7’H minimum. 

[Note: Positive discrimination may be given towards manufacturers providing larger interior dimensions while also meeting exterior dimension restrictions.]

2.c. Interior storage capacity: Unobstructed space of 952 cubic feet, minimum.

[Note: Positive discrimination may be given towards manufacturers providing significantly larger interior storage capacity while also meeting exterior dimension restrictions.]

2.d. Design floor live load: minimum 500 psf.

2.e. Design wind loading: minimum 130 mph of sustained wind (reference ASCE7-98).

2.f. Design roof load: minimum 40 psf.

2.g. Walls/Roof/Floor construction: Weatherproof, noncombustible, vapor tight construction with material and design that are to be for maximum durability, weather resistance, rigidity and fire resistance.  Metal sheets are to be used – no combustible plywood, rubber membranes, sprayed or troweled cementious materials are to be used.  Heavy gage steel sheets continuously welded are preferred; however, pre-fabricated panels with mechanical fasteners (i.e., cam-lock panels) are acceptable.

2.h. Interior finish: Type 304 stainless steel and vapor tight.

2.i. Exterior finish: Corrosion resistant undercoat and heat reflective gloss white topcoat.

2.j. Base: Independent load supporting system using I-beam, channel, or tube construction.  The base is to elevate the freezer approximately 6” above the ground while distributing the load over the support (blocks, beams, or pad) with minimum deflection, providing for visual inspection of basic structure and clearance for run-off water/rainfall.  The base is to be coated with a protective undercoating for maximum corrosion resistance.

2.k. Lifting Points: Appropriately rated lifting points for removing from shipping truck and positioning under partially covered area.  It is preferred that two forklift openings on the length-sides and width-ends for positioning under covered area are provided.

3. THERMAL INSULATION

3.a. The minimum thermal insulation is to be R-30 in walls/roof/floor and R-15 in doors.  

3.b. The insulation is to be non-hygroscopic, non-settling and sealed against the atmosphere.  

3.c. No asbestos materials.

[Note: Positive discrimination may be given towards manufacturers providing significantly higher insulating values.]  

4. LOADING/ACCESS DOORS

4.a. Two (2) single type hinged outward-opening doors (40” W minimum X 80” H minimum).  The doors are to serve as personnel entrance and exit doors complying with life safety requirements.  The primary door is to be located in width-end of the freezer at a location as shown in the provided sketch (figure 1).  The secondary door is preferably located in opposite width-end of freezer, but it may be located in an alternate location as shown in sketch (figure 1).

4.b. Both doors are to be equipped with exterior security locks with interior safety release lever handles.  The interior mechanism will override the exterior locks for emergency egress.

4.c. Door gasket(s) with vapor tight seal.

5. HEATED DOOR SEAL

5.a. Heated mullions and/or door gaskets are to be provided to eliminate the possibility of frosting and sticking of the door gaskets to the mullions.

6. ANCHORING PROVISIONS

6.a. Anchor size, location and configuration details for specified wind and seismic loads.  

6.b. Anchor components (e.g., brackets, bolts, cabling).

7. SAMPLING PORT & FEED THROUGH

7.a. One (1) port for personnel to sample the interior atmosphere with a customer provided handheld monitor for toxic gasses/fumes.  This toxic gas/fume sampling port is to be approximately 6” diameter, have a removable cover with vapor tight seal, and be insulated to prevent ice buildup.  This toxic gas/fume sampling port is to be located in the primary loading/access door on the width-end of the freezer.

7.b. Three (3) individual electrical feed throughs for customer provided continuous hydrogen detector and fire detectors.  Interface to feed-throughs are to be capable of handling 3/4” metal electrical conduit with vapor tight seal and insulated to prevent ice buildup.  The 2 fire detection feed-throughs must be at least 4 feet apart, and positioned such, that a line drawn between the two will intersect near the center of the freezer interior ceiling (“Class A” fire detection circuit).

8. PRESSURE EQUALIZATION – NORMAL CAPACITY

8.a. Pressure equalization to assure internal pressure remains the same as external (ambient) pressure under normal conditions such as opening/closing the doors, ambient weather conditions (e.g., cool down from ambient, defrost), planned freezer internal temperature transients, and unplanned freezer internal temperature transients (e.g., loss of power).  Pressure equalization needs to be sized sufficiently to prevent the freezer from being damaged.  The implementation approach for pressure equalization needs to preclude moisture intrusion into freezer.

9. LIGHTING

9.a. Two (2) interior UL Listed light fixtures are necessary.  The lights are to be activated by one (1) exterior UL Listed light switch suitable for outdoor locations.

9.b. One (1) interior emergency exit light powered by batteries that are rechargeable by receiving a continuous trickle from the power supplied to the freezer.  The emergency exit light is to be mounted above the primary loading/access door and oriented for maximum illumination of the center isle-way for egress.

10. TEMPERATURE CONTROL & READOUT

10.a. Control interior freezer temperature nominally at –10 degrees Celsius, and adjustable from –20 degrees Celsius to +10 degrees Celsius.

10.b. After reaching the set point, the stability of the air temperature at the control location is to be within +/-5 degrees Celsius of the set point.  

10.c. Uniformity of temperature within the freezer is to be within +/-10 degrees Celsius of the set point after reaching stability.

10.d. Controller with digital display, continuous readout of actual freezer temperature, simple prompts in English, and configurable degrees Celsius / degrees Fahrenheit.  Display interface is to be located in the weatherproof enclosure (see paragraph 1.b.).

11. TEMPERATURE RECORDERS, ALARMS AND HIGH TEMPERATURE CUTOFF

11.a. A primary recorder for actual freezer temperature recording is needed at least every 15 minutes.  If the recorder utilizes a paper chart, then the change of recording media cannot occur more than once per month and the associated monthly material cost cannot exceed $50 per month.

11.b. A backup recorder for actual freezer temperature recording is needed at least every 15 minutes.  If the recorder utilizes a paper chart, then the change of recording media cannot occur more than once per month and the associated monthly material cost cannot exceed $50 per month.

11.c. A primary visual alarm (i.e., flashing red strobe light) and corresponding electrical signal (i.e., closure of contacts for customer provided monitoring) when the interior temperature exceeds a customer selectable value (from +10 degrees Celsius to +40 degrees Celsius) is required.

11.d. Automatic high temperature cutoff on electric defrost.

12. CONDITIONING SYSTEM

12.a Conditioning system sized sufficiently for the following simultaneous heat loads: maintain freezer control point at maximum sustained control point of –20 degrees Celsius while in Houston ambient environment at +40 degrees Celsius; cool customer product within 24 hours to –20 degrees Celsius, starting with customer product thermal mass equivalent to 5,000 pounds of material at 27 degrees Celsius that has a specific heat of 1 BTU/lb-F; condition continuous 100 standard cubic feet per minute (scfm) dry air purge starting from ambient temperature; and, all internal manufacture equipment.  While the manufacturer must size and select the appropriate conditioning system, it is estimated that a minimum of a 5-ton refrigeration capacity is needed.

12.b. Interior air circulation by motor driven fan(s) with OSHA-approved guards and with bearings that are permanently lubricated is required.  It is preferred that the fan(s) are driven by externally mounted motor(s) with vapor-tight drive shaft(s).

12.c. Cooling is to be accomplished by a forced air convection refrigeration system.  Equipment must meet general refrigeration equipment standards of the Safety Code for Mechanical Refrigeration, ANSI/ASHRAE 15.  The refrigeration system is to utilize heavy-duty industrial serviceable-type compressor(s) with discharge and suction isolation valves.  Compressor motor(s) with motor overload protection.  Compressors are to be spring mounted to reduce noise and vibration.  Vibration eliminators and/or expansion loops are to be installed in all compressor refrigerant and oil lines.  Forced air circulation across the compressor(s) to reduce compressor heat and increase compressor life.  Not withstanding any other components, indicators or controls the manufacture includes to make the system operational, the basic system is to include oil separator, water cooled condenser, UL or ASME approved refrigerant receiver, filter drier, liquid line solenoid valve, thermostatic expansion valves, water regulating valves (including an automated positive shut-off to the water entering the refrigerant condenser when the refrigeration system is not operating), suction and discharge refrigeration gages, discharge pressure control, insulated cascade condenser, evaporator (cooling coil) and UL or ASME expansion tank.

12.d. The refrigeration system is to be leak tight and verified by a leak check at maximum design pressure with an appropriate gas.  As a minimum, joining (e.g., brazing, soldering) processes for refrigeration lines and connections are to meet standard codes (industrial).

12.e. The conditioning system is to be packaged, piped and charged with refrigerant by the manufacturer.  If the system is not pre-package, pre-piped and pre-charged, then all of the necessary labor, equipment, tools, materials and certifications to do so on site while following all applicable NASA Johnson Space Center site requirements are the responsibility of the manufacturer.

12.f. Refrigerant used is to be EPA approved, non-flammable, non-explosive, and have a zero Ozone Depletion Potential (ODP). 

13. ELECTRIC DEFROST

13.a. Automatic electric defrost.

13.b. Customer selectable modes that will deselect automatic electric defrost.

13.c. Customer selectable modes that conduct a rapid defrost.

14. DRAIN

14.a. Stainless steel drain that allows for condensation to drain during the defrost operation.  The drain must have a vapor tight sealing mechanism to prevent moisture intrusion into freezer when not defrosting.

15. ELECTRICAL SYSTEM

15.a. Pre-wired electrical system in accordance with the National Fire Protection Association (NFPA) 70, National Electric Code (NEC).  Electrical system will include appropriate items if necessary per the manufacturer design, such as UL Listed, weatherproof load center (NEMA 3R), line starters, contactors, relays, switches, circuit breakers, main breaker, breaker panel, and controls.  

15.b. To satisfy NASA JSC battery safety requirements, attention must be applied to grounding all switches, controls, lights, and indicator cases as described in Article 250 of the NEC.

15.c. To satisfy NASA JSC battery safety requirements, alternating current and direct current circuits are to be routed separately.

15.d. The electrical system is to be designed for continuous and intermittent service.  If a power outage occurs or if the unit is taken out of service, it cannot be necessary to render special service, another words, the operation is to automatically resume when power is restored.

15.e. A power-on indicator light, identified functional control switches, and a power-loss alarm contacts.

16. GROUNDING PROVISIONS

16.a. Grounding provisions are to include exterior static grounding connection and interior grounding lug(s).

17. PRESSURE SYSTEMS CERTIFICATIONS

17.a. Certification of maximum design pressure (i.e., maximum available working pressure) and maximum/minimum design temperatures for each fluid leg (i.e., air, refrigerant, water) of each pressure system (i.e., dry air purge, refrigeration).  

18. NOISE ABATEMENT

18.a. Noise generated from the freezer equipment must be less than 80 dBA everywhere within the interior storage space.  The noise generated from the exterior freezer equipment is to be less than 80 dBA when measured 8’ from respective piece of equipment under full load.

19. MSDS’S & INSTALLATION/OPERATING/MAINTENANCE INSTRUCTIONS

19.a. Material Safety Data Sheets (MSDS’s) for all materials involved.

19.b. Two sets of installation, operating, and maintenance instructions, schematics, and component lists are to be furnished with the freezer.

20. WARRANTY

20.a. Parts and labor warranty for the freezer, including all “accessories”.

[Note: Positive discrimination may be given towards manufacturers providing significantly longer warranties.]  

21. APPROVAL DOCUMENTATION

21.a. Four sets of build-to drawings including customer procurement specifications, manufacturer fabrication specifications and relevant codes/standards for customer approval prior to fabrication.  The drawings are to include layout sheets, cut sheets, and the technical information for all of the work.

21.b. Four sets of manufacturer certified as-built drawings for customer approval prior to delivery.  The drawings are to be D-size.  Drawings are to include layout sheets, cut sheets and the technical information for all of the work.

22. SHIPPING & DELIVERY DATE

22.a. Shipment will be to the customer site at the NASA Johnson Space Center in Houston, Texas.  

22.b. Delivery to customer site must be within 12 weeks after receipt of order, granting five (5) working days for the customer to approve the drawings.

[Note: Positive discrimination may be given towards manufacturers providing faster delivery date.] 

23. CUSTOMER SUPPLIED UTILITIES

The freezer must be able to utilize customer-supplied utilities.

23.a. Electrical power - four circuits are available for freezer electrical connections, consisting of the following:  208 Vac, 3 Phase, 30 Amps, 60 Hertz; 208 Vac, 1 Phase, 30 Amps, 60 Hertz; 120 Vac, 1 Phase, 30 Amps, 60 Hertz; and, 120 Vac, 1 Phase, 30 Amps, 60 Hertz.

23.b. Compressed air: mass flow rate up to 120 standard cubic feet per minute (scfm) at 100 psi.  Any necessary reduction/regulation of pressure will need to be provided by the manufacturer.  The customer side of the interface is to be ½” flared AN-male union.

23.c. Water: up to 30 gpm of water at unregulated pressures up to 90 psi and unregulated temperatures up to 29 degrees Celsius.  Any necessary reduction/regulation of pressure will need to be provided by the manufacturer.  The customer side of the interface is to be 1” male-NPT.

24 BID SUBMITTALS

The following items must be submitted with bid response:

24.a. CAD layout drawing of specific walk-in freezer and the equipment being bid.

24.b. Manufacturer’s detailed specifications of specific walk-in freezer and equipment being bid, including fabrication specifications and relevant codes/standards.

24.c. Identification of intended pressure systems, including working fluids, and design pressures as well as temperatures.

24.d. Quote for meeting the basic requirements (items 1 to 24), adders for any options that can be supported (25-29), and clearly noting which options can and cannot be supported with a separate price quote for each added option.  

OPTIONAL REQUIREMENTS

25. OPTION A - DRY AIR PURGE & PRESSURE EQUALIZATION FOR DRY AIR PURGE

25.a. Purge at a mass flow rate of approximately 100 standard cubic feet per minute (scfm) with dry temperature-controlled air to continuously refresh interior space at a volume exchange rate of approximately 4 times per hour.  The dry air purge system needs to remove moisture from air supply and be of a heatless automatic regenerating desiccant type.  The dry air purge system needs to condition temperature of air supply.

25.b. In addition to normal pressure equalization capacity, increase capacity to assure internal pressure remains the same as external (ambient) pressure to accommodate maximum design flow from dry air purge.  Increased capacity of pressure equalization needs to prevent freezer from being damaged.  The implementation approach for increased capacity needs to preclude moisture intrusion into freezer.  
26. OPTION B – PRESSURE EQUALIZATION FOR RAPID CELL VENTING

26.a. In addition to normal pressure equalization capacity, increase capacity to assure internal pressure remains the same as external (ambient) pressure in the event that a single cell vents rapidly, which is estimated to be equivalent to 1.0 pound of Carbon Dioxide (molecular weight 44) at 115 degrees Celsius being vented in 6.0 seconds.  Increased capacity of pressure equalization needs to prevent freezer from being damaged.  The implementation approach for increased capacity needs to preclude moisture intrusion into freezer.  

27. OPTION C - INTERIOR ELECTRICAL EXPLOSION PROOF

27.a. All electrical equipment, components and wiring exposed to interior atmosphere of freezer to be explosion proof per NFPA 70, NEC Class I, Division I, Group B. 

28. OPTION D – BLOW OUT PANELS & STRUCTURAL PRESSURE CERTIFICATION

28.a. Blow out panel(s) to relieve blast load equivalent to 1,000 pounds TNT.  The intent of the blow out panels is not to eliminate all damage to freezer, but just to prevent a violent product failure event within freezer from creating additional hazards such as freezer walls turning into shrapnel and/or freezer collapse. 

28.b. Pressure systems certification of the basic structure of the freezer if the basic structure can be pressurized.

29. OPTION E - MANUFACTURER TEST

29.a. Test data showing that the freezer is able to reach stability at –20 degrees Celsius set point within 24 hours starting at ambient temperature of 40 degrees Celsius along with continuous dry air purge of approximately 100 scfm and 5,000 pounds of simulated product.
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FIGURE 1 – SIMPLIFIED LAYOUT SKETCH OF WALK-IN FEEZER (TOP VIEW)
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