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* Objective
— Extend the ability to characterize boundary layer phenomena
(such as 2" mode instabilities and transition) through the use of

high frequency heat flux gauges in the Langley Hypersonic
Aerothermodynamics Facilities.

e Approach

— Test sensors for robustness, repeatability, frequency range, etc.
» Laser-based dynamic calibration will be performed
» Scheduled for 1 week of testing in the 20-Inch Mach 6 Tunnel
— Compare results with those obtained using off-body measurement
techniques (FLDI), thermocouples, and stability calculations

» Preliminary linear stability calculations have been performed by P.
Balakumar
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Atomic Layer Thermopile (ALTP) Sensor

' 150X Magnification
30X Magnifieatio Close-up of sensor area

e

Fortech HTS*
- Purchased 6 sensors and amplifiers
- Scheduled to arrive late April

*See Tim Rddiger’s thesis for details (The Atomic Layer Thermopile — A New Heat
Transfer Measurement Technique in Fluid Mechanics and Thermodynamics)
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Experimental Setup for Measurement of
ALTP Frequency Response Function

ALTP Sensor T

Elliptic beam
~1.0 mm by 3.¢ mm
Shutter connected 90R
Temperal?lre controlled to laser interlock
laser diode mount
(500 mW, 670 nm
laser diode)
Adjustable Iris
Laser Diode Driver Y
& Temp Control ]
A 10T
Anamorphic prism
Function with 3.0 Mag. 90R:10T .
Generator Beam splitier Photo-diode detector
Collimating Optics (reference beam})
f = 8 mm aspheric lens

~3 mm diameter beam

Preliminary checkout of setup complete — initial calibrations on-going
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Wind Tunnel Model

Multiple leading edges

Total length = 28 inches

e 1stsensor located 8.25”
from leading edge

e 16 ports located 1.1”
apart along centerline

y
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20-Inch Mach 6 Air Tunnel
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Questions
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