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NASA SOFIA Boeing 747SP Aircraft -- VHF/UHF radio communication modernization to meet worldwide flight operations

1.0   Purpose: 
NASA has a requirement to purchase 3 each Rockwell Collins Model Number No. 629F-11B; Part Number 822-1182-003 VHF/UHF receiver transmitters (ARC-210 without secure voice Brand Name or Equal) and AS-3970/A Chelton Antenna (12 inch white, tunable Brand Name or Equal), associated documentation, and miscellaneous hardware that is compliant with Sections 4.0 through 7.0 of the SOW.  The VHF/UHF receiver transmitters supplied must meet FAA or equivalent airworthiness standards and TSO qualifications where appropriate. 
2.0
  Background:
 
The National Aeronautics and Space Administration (NASA), operates a Boeing 747SP aircraft as an airborne infrared observatory.  This aircraft is based at Dryden Flight Research Center (DFRC) in Southern California and is stationed at the Dryden Aircraft Operations Center (DAOF).  As owner and operator, NASA is responsible for compliance with both Federal Aviation Administration (FAA) and International Civil Aviation Organization (ICAO) flight regulations, however, this aircraft is self certified by NASA as a “public use” aircraft and does not require FAA certification.  The Stratospheric Observatory For Infrared Astronomy (SOFIA) aircraft is a Boeing 747SP.  The "SP" designates that this is a “special performance” version of the 747, designed for faster time to climb and longer range than the basic model. The aircraft has been heavily modified for its new role as an airborne observatory.  Other than structural modifications, the aircraft is currently equipped to meet FAA flight regulations dating back to the 1990s when it was purchased from United Airlines by NASA.  The current outdated package of avionics currently configured in the aircraft is not suitable for flight through most controlled air space in the United States and is seriously restricted in European airspace.

Fulfillment of this requirement will resolve the deficient condition of the avionics systems, specifically the VHF/ UHF radio communication system, to allow unrestricted flight throughout the world. It will also fulfill a requirement for military radio communications in the UHF spectrum in order to best communicate with Department of Defense and Government flight operations worldwide. To accomplish this objective and maintain space allocations in the SOFIA flight deck center console, a UHF/VHF radio combination in a single package is required.  

Although SOFIA is unique in its function, achieving commonality of radio models among the other NASA Dryden aircraft that allows the program to maintain on time take -offs, simplified maintenance and training, as well as a large stock of common parts and compatible modules on hand to keep SOFIA and the Dryden fleet flight ready is a goal of this purchase. 
An equally important feature is to maintain commonality of radio controls with the majority of pilots at DFRC. Pilot familiarity, small footprint, modern specifications that meet FAA, ICAO, and European flight requirements, and interoperability with future avionics busses, and commonality with other DFRC aircraft all within a package that is produced in large numbers and is serviced worldwide, will present SOFIA with a radio that continues to provide reliable, maintainable and upgradeable service for the next two decades of flight operations
The current Rockwell Collins VHF radio system was installed by Boeing Aircraft in 1979 and is a 25 KHz channel separation model (760 channels). Since its last flight as a commercial airliner, the airspace has grown more congested and the aviation frequencies have become less available.  The current interim step of using 8.33 kHz channel spacing (2280 channels), should allow the FAA and the ICAO to resolve the separate paths to frequency allocation shortages. With the FAA moving ahead with VDL-3 technology (early radios will have 8.33 kHz. 25 kHz. and VDL Mode 2/3), while Europe has chosen 8.33 kHz technology as an interim step.  SOFIA is choosing radios that will have 8.33 KHz. channel separation and have a modular design that will allow upgrading to meet future requirements without radio replacement.
3.0  Aircraft Information:

Type Aircraft

Boeing 747-SP-21

NASA Tail Number
N747NA

Mission


Airborne Observatory

Line Number

306

Serial Number

21441

Effectivity


RG091

Home Base

Palmdale, CA

VHF radios (current)         618M-3 Rockwell Collins radio 25 KHz
4.0
Supply three (3) each VHF/UHF Transceiver - Rockwell Collins Model Number No. 629F-11B; Part Number 822-1182-003 VHF/UHF receiver transmitters (ARC-210 without secure voice Brand Name or Equal): 
Requirements/ Specifications:
· Latest configuration model with all current modifications and service bulletins.

· Channel Spacing:  8.33 kHz (118 – 137 MHz) 

· EUROCAE: ED-23B compliant 8.33 kHz operation.

· (25 kHz (30 – 400MHz). Extended VHF and UHF for versatility in remote operations areas.

· 30 to 400-MHz frequency range provides extended VHF and UHF Aviation, 121.5 and 243.0 MHz GUARD channels, 4-channel scanning
· Reasonable commonality with NASA Dryden aircraft:  ER-2, Global Hawk, IKHANA. (Upgrade on ER-2 not funded at this time)
· State-of-the-art all digital design, surface mount technology, modular upgradeable construction
· Synthesizer speed and rapid radio response time compatible with rapid data link requirements
· Data rates up to 16,000 bits/second Line of Sight (LOS) with Bandwidth Modulation control
· Compatible with existing 1553 controller
· MIL-STD-1553B for remote control
· RS-422

· Tuning capability: 5 kHz with remote control, 2.5 kHz via 1553 bus

· Frequency accuracy 1 part per million

· Power output: AM: 10 to 15 watts FM: 15 to 23 watts
5.0
  Supporting Infrastructural requirements
· Control panels (3) and required installation kit (Rockwell Collins Control Panel Model Number C-12419A; Part Number 622-8761-008.  Half size RCU with Air Force Blue White display for RT-1556B /1744A/1747D/629F-XX brand name or equal to
· Supply three (3) each VHF/UHF Transceiver - Rockwell Collins Model Number No. 629F-11C; Part Number 822-1182-002 VHF/UHF receiver transmitters (ARC-210 without secure voice brand name or equal to): 
· Antennas (2 Sets) (AS-3970/A Chelton Antenna, 12 inch white, tunable, or brand name or equal UHF/VHF antenna to optimize range brand name or equal to
· Installation kit (does not include wiring), relays, mounts, connectors, specialized hardware to support 2 system installations
6.0
  Technical Data requirements

· Maintenance manuals ( including Unit repair and on aircraft maintenance)
· Parts manuals (IPC/IPB)
7.0 Integration and Operation support

· Installation schematics. (Schematic supplied by manufacturer for typical installation)
· Customer support service (Email or telephone support available through successful operation)
· Operators Instructions (CD/DVD preferred, typically supplied by manufacturer)

