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– Upstream plate mimics flow from 
upstream nozzle.

– Downstream plate prevents flow 
separation with swirl brake like features. 
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Part Description

203 Blade cascade

200A Upstream flow conditioning plate

200B Downstream flow conditioning plate

200 Main insert mating with blade root
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d

Flow Rate Calculation Value (kg/s) Bias Uncertainty

Hot external blade 
flow 

Blade internal cooling 
flow 
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• CFD was used to obtain external blade heat transfer conditions, utilizing ANSYS CFX with a SST turbulence 
model and CO2 real gas tabulated fluid properties from NIST REFPROP. 

• Boundary conditions set according to the measured hot external flow conditions. Point source BC assigned at 
tip cooling ejection holes to resolve effects on external heat load.

• Blade surface was given a heat transfer coefficient boundary condition of 6317 W/m2-K and source 
temperature of 257°C. 
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Location UCTS temp (°C) Predicted temp (°C) Difference (°C)

PS1 423 422 -1

PS2 407 413 +6

PS3 381 386 +5

PS4 392 386 -6

PS5 392 395 +3

PS6 380 384 +4

Location UCTS temp (°C) Predicted temp (°C) Difference (°C)

SS1 392 403 +11

SS2 413 409 -4

SS3 386 389 +3

SS4 374 368 -6

SS5 362 358 -4

SS6 403 410 +7
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