Experimental Investigation of the Onset of Sand Deposits on
Hastelloy-X above 1000 °C

Andrew J. Boulanger, John P. Hutchinson, Dr. Wing F. Ng,

Dr. Srinath V. Ekkad I_[Mﬂ-l ‘ )ir inia | ECh
Department of Mechanical Engineering, Virginia Tech, w

Blacksburg, Virginia

IR

Rolls-Royce

ROYCE

Research Purpose and Scope Virginia Tech Aerothermal Rig (VTAR)

Test Section

Gas turbine engine ingestion of particulates (sand and sand
dust) in arid or austere environments can hinder
performance and damage gas path components via
erosive mechanisms and deposits. This project focuses on
experimentally quantifying  microparticle  impacts,
rebounds, and deposits onto nickel superalloy substrates.
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ingestion leading to significant
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turbine section deposits Current Operation Capabilities Elow an icles
Gas Mass Flow Rates 0.06 kg/s to 1.36 kg/s y -
Test Section Velocities 40 m/s to 100 m/s

Maximum Test Temperature {1100 °C
Particulate Injection Rates |0.01 g/sto~1g/s

Microparticle Impacts and Rebounds Current Testing Features
* Optical PIV access
o Inconel at 800 °C * Flat Hastelloy-X test coupons Example Test Coupon
0.8 * 20-40 pm Arizona Road Test Dust (ARD) 63.5 mm by 38.1 mm
particulate
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technique with statistical processing . , ,
techniques COverage ratio Increases at a quadratlc rate relative to surface
temperature as well as normal and tangential impact velocities
Ongoing Experiments and Studies Future Plans
Internally Cooled Test Coupon Hastelloy coupon and
with Test Section casing hidden gasket hidden from view e Cooled coupons decouple
Internal .
o Coana Coolant Flow surface temperature from e Increase main gas path temperature
ccess Flow Pat

gas path flow temperature
to mimic actively cooled
turbine components

Ports

up to 1200 °C

e Utilize particulates of different

composition and smaller than 10 um
| e Infrared coupon surface » External deposition responses with
Near surface temperature different cooling methods
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