Specifications for Stereo PIV System for Rotary Wing Research


NASA Langley Research Center requires a system capable of measuring three (3) velocity components over larger areas within the flow field around rotorcraft models. This system will be used in several facilities at NASA Langley by the NASA Subsonic Rotary Wing (SRW) Project to provide critical information needed to validate predictive design tools for rotorcraft systems. The procurement includes the purchase of two cameras, a frame grabber, a programmable timing unit, a system computer for data acquisition and control, provisions for online storage, and software for setup, data acquisition and analysis. Analysis accuracy and spatial resolution are important criteria for the software specifications.

Item 1. (Qty 2) – Cameras.  The cameras shall have the following characteristics: 

a. Pixel resolution of 4008 x 2672 pixels
b. 14-bit dynamic range
c. Frame rate of 5 frames/sec full frame with capability of higher frame rates at reduced regions of interest
d. Pixel size of 7.4 (m x 7.4 (m

e. Minimum quantum efficiency of 55% at 500 nm
f. Full well capacity of 40,000 electrons
g. Blooming suppression  greater than 300x
h. 1 gigabytes of onboard memory, minimum
i. Shutter two images with minimum interframe time of 210 ns
j. Use 2-stage Peltier cooling to +10(C
k. Camera link connector
l. Lens mounts
m. All necessary cables for operation
Item 2. Camera Link Frame Grabber

a. 64-bit
b. Dual-channel
c. PCI-II
Item 3. Timing Unit

a. 3 input channels, 16 output channels
b. 10 nanosecond time resolution
c. Programmable
Item 4. System computer
a. dual core, dual processor PC
b. 2 GB RAM
c. 1 x PCI I slot
d. 3 x PCI-X slots
e. 2 x PCI Express slots
f. 250 GB harddisk
g. Read/write DVD
h. 1.44 MB floppy drive
i. 19”flat screen monitor
j. Keyboard and mouse
k. Windows XP Operating System
Item 5. Internal RAID System
a. Data storage for one or more CCD cameras (RAID Mode 0)
b. PCI II interface controller
c. 4 hard disks (2 TB total storage)
Item 6. Software for stereo PIV shall:
a. Be self-contained software package for image acquisition, processing, and analysis
b. Be capable of controlling up to six cameras simultaneously
c. Be capable of on-line storage
d. Include self-calibration for multiple camera systems
e. Be able to correct for any misalignment of the light sheet with the calibration target (translation, rotation, and tilt) using Self Calibration noted above
f. **Allow the system to be calibrated without a calibration target placed in the flow field (i.e. the system can be calibrated externally)
g. Be “open source,” allowing unlimited modifications by the end users
h. Have demonstrated, published high accuracy and spatial resolution independently determined by public forum, as per the “PIV Challenge” for the years 2001, 2003, and 2005
i. Allow data to be exported to Tecplot or Matlab
j. Allow images to be imported in TIFF, JPEG, or raw format
k. Be compatible with Redlake ES 4020 Digital Cameras
l. Have the capability of being used on “distributed” computing systems or clusters
m. Provide additional “dongles” or licenses for post-processing on office computers

Item 7. Installation and training shall be conducted on site.

All system manuals and documentation shall be provided.

**Preference shall be given to a system in which the vendor offers lifetime support.

**The vendor shall provide technical literature that in order for the Government to evaluate the quotes submitted as to their technical merit.  Item 6f is considered a high priority item for this procurement.
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