April 26, 2004

Request for Information

Cleanroom Upgrade

Design, construct, and certify a modular Class 10,000 laminar flow cleanroom enclosure within an existing Class 100,000 facility.  The facility is located in Titusville, Florida and is used for processing NASA satellites.   The cleanroom enclosure must be reconfigurable to accommodate a number of length, width, and height configurations.  The design and construction of the cleanroom enclosure shall be completed, certified, and operational by September 2005.  The offeror shall identify any impacts to the existing facility as a result of installation of the cleanroom enclosure (ie. Heat load, humidity control, power requirements, physical changes, noise, vibration levels, etc).   In addition, the cleanroom enclosure must meet the following specifications:  

	
	Requirement
	Acceptance Criteria
	Point of measurement

	1.0
	Air Cleanliness
	Per Fed Std 209 (ISO 14644)
	

	1.1
	Resting
	Class 1000 (ISO Class 6) or below at the inlets to the cleanroom enclosure during non-operational periods
	Measured with particle counter at air inlets to room



	1.2
	Resting
	Class 3000 (ISO Class 6.3) or below during non-operational periods
	Measured with particle counter any place in room that is out of work/activity area

	1.3
	Operational (max number of people)
	Class 3000 or below 95 percent of time; below class 10,000 (ISO Class 7), 100 percent of time1
	Measured with particle counter any place in room that is out of work/activity area

	1.4
	Operational (max number of people = 20)
	Class 3000 or below, 90 percent of time; class 10,000 (ISO Class 7) or below, 100 percent of time1
	Work area

	1.5
	Operational Maximum Load (max number of people (20) + operation of crane or movement of large piece of equipment)
	Excursions above class 10,000 (ISO Class 7) permissible; recovery within 4 hours after end of event 
	Work area

	2.0
	HEPA Filters
	
	

	2.1
	Filter Coverage
	Filter bank must have sufficient coverage to maintain laminar flow.  Filter bank must be along the long length of the enclosure.
	Visual Inspection

	2.2
	Leak Testing of Filters
	Filters must be leaked checked using a non-contaminating method.  Filters must not be tested with DOP or Hydrocarbons.  No particulate leaks in the HEPA filters or along the frames.

Particle count shall not be significantly (eg 3 sigma) above average for a new filter.  If it is, investigate to determine if there is a leak and correct leak.
	Air inlet or front face of filter particle count measured with probe. Measured on each filter.

	2.3
	Frames
	HEPA filters frames must be made from non-shedding, low outgassing materials.  Wood is not permitted.  Untreated metals, which can corrode, are not permitted.
	Material list for filters

	2.4
	Sealants
	All sealants must be low outgassing and must have a total mass loss (TML) less than 1.0% and a collected volatile condensable mass (CVCM) of less than 0.1% per ASTM-E-595.  No silicone sealants are permitted.
	Material list for filters

	3.0
	Air Flow Requirements
	
	

	3.1
	Air Flow Direction
	Horizontal flow
	Visual inspection of filter placement

	3.2
	Air velocity at inlet
	Average of 90 to 120 ft per minute across surface area of air inlet2  
	1 measurement per each square meter of air inlet to room

Verification that fans are operating properly.  1 measurement down stream of fan

	3.3
	Air velocity in cleanroom enclosure
	Average of 60 – 80  ft per minute 
	Measured in grid patter throughout the cleanroom enclosure at 1 meter from ceiling, 1 meter above floor and center of room or working height which ever is lower.  Do not measure where obstructions will interfere with flow.



	3.4
	Pressure differential
	Cleanroom enclosure shall have a minimum positive pressure differential of at least 0.05 inches of Water between cleanroom enclosure and any adjoining but external area. 
	Measured via differential water pressure gauge

	3.5
	Unidirectionality
	Unobstructed (ie empty room) flow shall be unidirectional except that it is acceptable to have returns in side wall for vertical down flow.  Returns shall be near the floor for vertical down flow facilities.
	Measured in grid pattern through out room

	4.0
	Fans/Blowers
	
	

	4.1
	Fans/Blowers
	The fans must be low maintenance.  Brushless, sealed motors without fan belts are preferred.  Fans should be designed with adequate margin to meet maximum airflow specifications without excessive wear on the fan.  The fan must have an adjustable fan speed to adjust air flow velocity and must be able to be operated in a lower flow energy savings mode. 
	Verified through fan/blowers specifications and design manual.

	4.2
	Sound Level
	The sound of all the fans and air through the HEPA filters must not exceed 80 decibels at maximum fan speed.  The conglomerate of fans should nominally operate under 60 decibels.
	In cleanroom enclosure and at fans outside cleanroom enclosure.

	4.3
	Thermal Output
	At maximum fan speed, the fans shall not increase the temperature in the existing room by more than 5oC.
	Inside and outside cleanroom enclosure

	4.4
	Pressure Differential
	At maximum fan speed, the fans shall not create a negative pressure between the cleanroom enclosure and the existing room, and the existing room and the air lock.

Cleanroom enclosure shall have a minimum positive pressure differential of at least 0.05 inches of water between cleanroom enclosure and the existing room.  The existing room shall have a minimum positive pressure differential of at least 0.05 inches of Water between the existing room and any adjoining but external area.

Evaluate if the existing facility contains enough make-up air to feed the cleanroom enclosure.  Recommend existing facility modifications. 
	Measured via differential water pressure gauge

	5.0
	Particle Fallout
	Per MIL-STD-1246

(IEST-STD-CC1246D
	

	5.1
	Particle Fallout for Resting Cleanroom Enclosure
	Less than level 100 or equivalent Percent Area Coverage (PAC) (0.0002 PAC) per MIL-STD-1246 for one day exposure. Daily measurements may be averaged over a week time frame.  Measurement shall be with a sample of at least 4 square inches.  Si wafer or other approved witness sample (for example filter paper or gel-pak) may be used.  Analysis shall be per MIL-STD-1246 or IEST-STD-CC1246D
	1 sample of at least 4 square inches, minimum of 8 samples per room.



	6.0
	Molecular Contaminants
	
	

	6.1
	Airborne Volatile Organics
	Either via NVR plate or direct measurement of VOC’s
	

	     6.1.1
	Non Volatile Residue (NVR)
	Less than 0.5 mg/sq foot/month per MIL-STD 1246
	2 plates exposed per room 

	    6.1.2
	Volatile Organic Carbons (VOC’s)
	Less than 8 ppm with technique capable of detecting all species of VOC’s (FID, PID, bomb followed by GC-MS), etc.
	2 samples per room. One at inlet. One at outlet

	6.2
	Carbon Filters
	Filters must have enough capacity to protect the cleanroom enclosure for 90 days.  Moisture saturation must be taken into account as well as common local loads such as brush fires, planned burns, industrial exhaust, and insect spray.  Design must accommodate easy change-out of carbon filters.


	

	7.0
	Environmental Constraints 
	
	

	7.1
	Temperature
	20 +/- 5 oC
	Inside enclosure

	7.2
	Humidity
	45 +/- 5% RH, Non-condensing; Stable regardless of outside conditions.
	Inside enclosure

	8.0
	Structure
	
	

	8.1
	Minimal floor space needed for cleanroom enclosure


	30ft (W) x 40ft (L) x 20ft (H), minimum inside dimensions.  Must fit into an existing facility with dimensions 40ft (W) x 60ft (L) x 40ft (H)
	Actual enclosure dimensions

	8.2
	Re-configurable
	The cleanroom enclosure must be re-configurable to different room dimensions, if necessary
	

	8.3
	Moveable
	The cleanroom enclosure must be configured such that it can be split into several parts and removed from existing room through 20ft x 22ft doors, with out complete disassembly.
	

	8.4
	Clean Tent Structure
	The structure shall contain non-shedding, low outgassing, hydrazine compatible materials.  No wood or untreated metals shall be used.
	Review of material list

	8.5
	Clean Enclosure Walls
	Cleanroom enclosure walls shall be made from clear, UV stable, ESD dissappative, non-shedding, non corroding, low outgassing, solvent compatible, hydrazine compatible materials

The enclosure must contain at least 4 cable pass-throughs that are at least 18"x 18".  The pass-throughs shall be closed off when not in use.
	Review of material list

	8.6
	Doors
	The cleanroom enclosure shall contain at least 1 personnel access door, 1- 6ft(W) x 7ft (H) equipment access door, and 1- 15ft (W) x 20ft (H) satellite access door.  The cleanroom enclosure shall be configurable such that the satellite access door can be aligned with the existing facility's 20ft x 22ft door to the airlock and the personnel door and the equipment door can be aligned with the existing cleanroom enclosure entrance.  

Cleanroom enclosure walls shall be made from clear, UV stable, dissappative, non-shedding, non corroding, low outgassing, solvent compatible, hydrazine compatible materials
	Review of material list and drawings

	8.7
	Roof
	Cleanroom enclosure roof shall be made from clear, UV stable, dissappative, non-shedding, non corroding, low outgassing, solvent compatible, hydrazine compatible hard panels
	Review of material list

	8.8
	Floor
	Existing floor will be used
	N/A

	8.9
	Cranes
	Crane must have access through roof of cleanroom enclosure in at least 2 locations.  Each crane access area shall be 8ft x 10ft.  The roof access doors shall be motorized with the controls at a convenient location.  The access doors shall be designed such that when the doors are exercised, particles and debris on the roof will not fall into the cleanroom enclosure.
	Drawings; Inspection of roof

	8.10
	Storage
	The cleanroom enclosure must have the capability to be disassembled and stored.  Design and provide storage enclosures, as well as assembly/disassembly instructions.  Storage facility may or may not be environmentally controlled (temperature and humidity).
	N/A

	9.0
	Electrical
	
	

	9.1
	Clean Enclosure Lighting
	Adequate supplemental lighting shall be provided in the clean tent, as necessary.  Lighting shall have on/off switches at convenient locations inside the tent.  The supplemental lighting shall provide sufficient foot-candles of light to meet industry standards.
	Drawings; Inspections

	9.2
	Darken Clean Enclosure
	Capability to turn off all lights in sections.  Lights must be able to be turned on quickly without a cool-down/warm-up period.
	

	9.3
	Power Requirements
	Provide power requirements for the cleanroom enclosure so that the existing facility can be modified to accommodate the cleanroom enclosure 
	

	10.0
	Room Maintenance/ Cleanliness
	
	

	8.1
	Surface Cleanliness
	Clean all surfaces of the cleanroom enclosure to Level 300 per Mil-std-1246 verified via visual examination to VCHS+UV per JSC-SN-C-0005 for walls and horizontal surfaces.  Requires wiping and vacuum of walls and roof. 
	Visually inspect surfaces to VCHS+UV per SN-C-0005.  

	11.0
	Miscellaneous
	
	

	11.1
	Flammability
	All materials must meet Florida state and NASA flammability requirements
	Compliance with specifications will be verified.

	11.2
	Documentation
	Provide all documentation necessary for assembly, disassembly, maintenance, repair, reconfiguration, and storage of cleanroom enclosure.
	Review of document package


1 Does not include activities that generate unusually large loads: e.g., opening doors, moving large pieces of equipment, operating equipment with fans, surface abrasion, etc. 
