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Installation of Underwing Pylons for Mounting Canister-Based Atmospheric Probes on the NASA Langley Research Center’s B200 Aircraft

Statement of Work

Background
NASA N529NA, a Hawker Beechcraft B200 aircraft (serial number (S/N) BB1091), is a NASA Langley Research Center (LaRC) public-use aircraft, which is utilized for research missions.  Scientists at NASA LaRC have developed a suite of research sensors to be flown on this flight platform in a research configuration in support of NASA and other Federally-sponsored initiatives.  NASA LaRC intends to further modify the B200 research aircraft to allow for under-wing mounting of at a minimum of one commercially-available canister-based probe (also known as Particle Measuring System (PMS) probes or Knollenberg probes).  The pylon must provide a separation between the wing and the probe itself such that the probe sample clean free-flowing air.  As such, the pylon should be mounted outboard of the propellers.  However, the exact placement of the pylon between the propeller and wing tip will be a mutual decision of NASA and the vendor.  The canister probe will be installed on the pylon at a later date by NASA.

Project Scope
The vendor will design, fabricate and install at a minimum of one pylon (or two if Option 2 is chosen for award) beneath the wing of NASA-LaRC’s B200 aircraft (S/N BB1091) suitable for mounting of canister-based probes, provide copies of the appropriate documentation, secure approval of the specific modifications to this aircraft from a Federal Aviation Administration (FAA) Designated Engineering Representative (DER), and demonstrate successful functional operability of the modifications.  The modifications will be documented on a FAA Form 8110-3 and/or FAA Form 337.  However, formal approvals by the FAA are not required.

The vendor shall provide a separate proposal for:

Option 1: Task 1a, and Task 1b 

Option 2: Task 2a, and Task 2b
      I. Option 1:
      Task 1a:
1. The vendor shall fabricate and install one pylon, beneath one wing, for the mounting of canister-based probes of up to 50-lbs weight.
Note:  The weight is based on a nominal probe weight of 45 lbs.  The margin allows for some increase in size for future probes.  The probe mounting is standard amongst the Knollenberg probes via 12 bolts; drawings will be provided by NASA.

The wing on the NASA LaRC B200 aircraft (S/N BB1091) incorporates two spars.

2.
The vendor shall design the pylon to be removable.

3.
The vendor shall provide a blank plate necessary to seal any apertures left in the wing when the pylon is not installed.

4.
The vendor shall locate the pylon under the wing outboard of the propellers at a position which minimizes disturbances of the velocity flow field from the propellers and wing tip. 
Note:  Prior users recommend that the pylons/probes be mounted under the wing due to reduced scientific data quality when the probes are mounted on the fuselage.  These adverse effects include particle flow field distortions from the fuselage and propellers.  Prior users have also recommended that the probe tip be located at least 12 in. below the wing and 12 in. in front of the wing’s leading edge.

5.
The vendor shall provide justification of the selected pylon/probe position with their RFQ response. (Preferably based on modeling of flow fields)
6.
The vendor shall confirm in writing via email that the selected pylon/probe location is acceptable with NASA LaRC Technical Monitor (TM) prior to commencing final design.

7.
The vendor shall construct the pylon such that the probe is parallel with the air stream at the nominal angle of attack for cruise speed at 5000 ft altitude.

8.
The vendor shall run two Teflon-insulated 10-gauge power cables between the pylon and the interior of the passenger cabin.
Note:  The two cables will provide 28-V and 115-V power to the probes.  Although the canister probe only uses 28 V, the 115-V wiring will allow for differing probes to be used in the future.  The suggested gauge is based on the recommendation of Droplet Measurement Technologies (the probe’s manufacturer) to provide power of 55 A at 28 V and 10 A at 115 V.  
9.
The vendor shall configure the power cables to connect to the canister cables in the wing near the pylon using Amphenol PT06W-14-5S connectors for compatibility with the canister cables.
10.
The vendor shall design, fabricate and install a wall-mounted interface panel in the passenger cabin with four Amphenol PT00W-14-5P connectors and two Amphenol PT02W-16-23S connectors.

11.
The vendor shall confirm in writing via email the location of the interface panel described in Task #10 with NASA LaRC TM prior to commencing final design.

12.
The vendor shall route the power cables to end in the passenger cabin at the wall-mounted interface panel described in Task #11 using Amphenol PT00W-14-5P connectors.
13.
The vendor shall run one electrically-shielded twisted pair data cable with Teflon-insulation between the pylon and the interior cabin.
14.
The vendor shall configure the data cable to connect to the canister cable in the wing near the pylon using an Amphenol PT06W-16-23P connector.

15.
The vendor shall terminate the data cable in the passenger cabin at the wall-mounted interface panel described in Task #11 using Amphenol PT02W-16-23S connectors.

16.
The vendor shall provide all materials, to include structural materials, fasteners, wiring and connectors, associated with Tasks #1-15 of this Statement of Work (SOW).

17.
The vendor shall demonstrate the successful functional operability of all parts and equipment installed associated with this SOW.
Note:  Airborne operability will be demonstrated by NASA personnel during the Functional Check Flight at the completion of the installation and integration activities in this SOW.

Task 1b:


The vendor shall provide a written evaluation of the effects of the pylon mounts on wing safe life upon completion of Option 1.
Note:  The basis for the evaluation may include modeling, discussions with the aircraft manufacturer, or similarity to other aircraft.


The vendor shall provide a separate cost for Task #1b as a contract option 

II. Option 2:

Task 2a:

1. The vendor shall fabricate and install two pylons, one beneath each wing, for the mounting of canister-based probes of up to 50-lbs weight.
Note:  The weight is based on a nominal probe weight of 45 lbs.  The margin allows for some increase in size for future probes.  The probe mounting is standard amongst the Knollenberg probes via 12 bolts; drawings will be provided by NASA.

The wing on the NASA LaRC B200 aircraft (S/N BB1091) incorporates two spars.

2.
The vendor shall design the pylons to be removable.

3.
The vendor shall provide the blank plates necessary to seal any apertures left in  the wing when the pylons are not installed.

4.
The vendor shall locate the pylons under the wings outboard of the propellers at a position which minimizes disturbances of the velocity flow field from the propellers and wing tip. 
Note:  Prior users recommend that the pylons/probes be mounted under the wing due to reduced scientific data quality when the probes are mounted on the fuselage.  These adverse effects include particle flow field distortions from the fuselage and propellers.  Prior users have also recommended that the probe tip be located at least 12 in. below the wing and 12 in. in front of the wing’s leading edge.

5.
The vendor shall provide justification of the selected pylon/probe position with their RFQ response. (Preferably based on modeling of flow fields)
6.
The vendor shall confirm in writing via email that the selected pylons/probes location is acceptable with NASA LaRC Technical Monitor (TM) prior to commencing final design.

7.
The vendor shall construct the pylons such that the probes are parallel with the air stream at the nominal angle of attack for cruise speed at 5000 ft altitude.

8.
The vendor shall run two Teflon-insulated 10-gauge power cables (per pylon) between the pylon and the interior of the passenger cabin.
Note:  The two cables will provide 28-V and 115-V power to the probes.  Although the canister probe only uses 28 V, the 115-V wiring will allow for differing probes to be used in the future.  The suggested gauge is based on the recommendation of Droplet Measurement Technologies (the probe’s manufacturer) to provide power of 55 A at 28 V and 10 A at 115 V.  It should be noted that a total of four power cables are required (two per pylon/wing).
9.
The vendor shall configure the power cables to connect to the canister cables in the wing near the pylon using Amphenol PT06W-14-5S connectors for compatibility with the canister cables.

10.
The vendor shall design, fabricate and install a wall-mounted interface panel in the passenger cabin with four Amphenol PT00W-14-5P connectors and two Amphenol PT02W-16-23S connectors.

11.
The vendor shall confirm in writing via email the location of the interface panel described in Task #10 with NASA LaRC TM prior to commencing final design.

12.
The vendor shall route the power cables to end in the passenger cabin at the wall-mounted interface panel described in Task #11 using Amphenol PT00W-14-5P connectors.
13.
The vendor shall run one electrically-shielded twisted pair data cable with Teflon-insulation (one per pylon) between the pylon and the interior cabin.
Note:  A total of two data cables are required (one per pylon/wing).
14.
The vendor shall configure each data cable to connect to the canister cable in the wing near the pylon using an Amphenol PT06W-16-23P connector.

15.
The vendor shall terminate each data cable in the passenger cabin at the wall-mounted interface panel described in Task #11 using Amphenol PT02W-16-23S connectors.

16.
The vendor shall provide all materials, to include structural materials, fasteners, wiring and connectors, associated with Tasks #1-15 of this Statement of Work (SOW).

17.
The vendor shall demonstrate the successful functional operability of all parts and equipment installed associated with this SOW.
Note:  Airborne operability will be demonstrated by NASA personnel during the Functional Check Flight at the completion of the installation and integration activities in this SOW.

Task 2b:

       The vendor shall provide a written evaluation of the effects of the pylon mounts on wing safe life upon completion of Option 2.
Note:  The basis for the evaluation may include modeling, discussions with the aircraft manufacturer, or similarity to other aircraft.

      The vendor shall provide a separate cost for Task #2b as a contract option for the two pylons.

III. The following tasks apply to both Options 1 and 2:

1.
The vendor shall restore the aircraft to the as-delivered condition with the exception of the modifications performed per this SOW.

2.
The vendor shall ensure that their project management staff shall be available to work with NASA LaRC personnel for technical and program interface, via teleconferencing or face-to-face meetings at the vendor’s facility, at a mutually agreed upon date and time. The meetings will include updated schedule and activity status.
3.
The vendor shall provide on-site aircraft access to NASA-designated personnel to include engineering, maintenance, and quality assurance.

4.
The vendor shall assist NASA-LaRC personnel during system activation and aircraft preparation for functional check flight and departure from vendor facility.

5.
The vendor shall provide copies of all documentation generated as a consequence of this contractual effort, including all drawings, approvals of task modifications, all substantiation analyses, and all quality-assurance approvals.

6.
The vendor shall provide copies of all signed documents and four copies of all engineering drawings (two full size and two B size) in accordance with accepted aerospace industry standards.

7.
The vendor shall provide electronic copies of all electronic documents in PDF format.

8.
The vendor shall provide electronic copies of electronic drawings in AutoCAD-compatible format.

9.
After completion of aircraft modification, the vendor shall perform and provide to NASA an updated Weight and Balance for the aircraft.

10.
The vendor shall provide approval documentation from an FAA DER using FAA Form 8110-3 and/or FAA Form 337, as appropriate, for Tasks #1-15.
Note:  Formal approval by the FAA is not required.

11.
In accordance with LMS-TD-0940 and FAR 52.246-11, the NASA Quality Assurance Personnel shall conduct the final inspection and approval of all modifications done to the Hawker Beechcraft B200.


Note:  NASA’s quality assurance authority is limited to normal quality control issues and does not allow NASA to change FAA-approved design data and/or installation drawings or procedures.

12.
Upon completion of the tasks in this SOW, the vendor shall participate in a short-duration NASA Flight Readiness Review (FRR) via teleconference.
Note:  The typical duration of a FRR is one hour.

13.
The vendor shall secure written approval from the NASA Contracting Officer prior to commencing any work activities other than those set forth in the SOW.

Note:  All work performed by the Contractor without prior written approval from the NASA Contracting Officer is at the sole risk of the Contractor.

IV. Assumptions 

•
Aircraft availability:  An 8-week period during December 1, 2010 – April 1, 2011.

•
NASA LaRC provides documentation on the canister probe upon award of the contract.

•
NASA LaRC conducts the FRR using NASA-LaRC procedures, upon completion and documentation of all modification activity and prior to release for flight.

•
NASA LaRC provides the vendor with the FRR requirements upon delivery of the aircraft to the vendor’s location.
•
NASA LaRC performs a Functional Check Flight at the vendor’s location upon the completion of the installation and integration activities in this SOW.

V. Deliverables:

      Upon completion of all tasks the following will be delivered:
	TASK REFERENCE
	DELIVERABLE
	FREQUENCY / DUE DATE

	SOW 1a/2a paragraph 6
	Recommend the pylon/probe location via email to the TM
	Within 1 month after contract award

	SOW 1a/2a paragraph 11
	Recommend the interface panel location via email to the TM
	Within 2 month after contract award

	SOW 1b/2b 
	Written evaluation on the effects on the wing safe life
	Upon completion of contract

	SOW section III paragraph 5
	Provide copies of all documents generated for this effort i.e. drawing, analyses etc
	Upon completion of contract

	SOW section III paragraph 6
	Provide copies of all signed documents and engineering drawing 
	Upon completion of contract

	SOW section III paragraph 7
	Provide electronic documents in PDF format
	Upon completion of contract

	SOW section III paragraph 8
	Provide electronic drawing in AutoCAD compatible format
	Upon completion of contract

	SOW section III paragraph 9
	Provide an updated Weight and Balance for the aircraft
	Upon completion of contract

	SOW section III paragraph 10
	Provide approved documentation from an FAA DER for the pylons and associated cabling
	Upon completion of contract

	SOW section III paragraph 12
	NASA Flight Readiness Review (FRR) upon Aircraft readiness for flight
	Via Teleconference

	 
	B200 aircraft is returned in airworthy condition with the modifications performed per this SOW
	Upon completion of contract


