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Team Flow Control Device Type of FC Summary in two words
devices

INCAS, Kuchemann Carrot (KC) and Passive No improvement obtained, so
Romania shock control bumps (SCB) device optimization required.
NASA Ames, No Flow control Device: -- Optimization of truss shape. SQP
USA geometry modification optimizer.
NASA 1. No Flow control Device: 1. -- 1. Reduction of shock, separation
Langley, USA geometry modification 2. Passive and drag

2. Porous media device 2. Reduction of shock but increase on

BL separation

Tsinghua No Flow control Device: -- Shock wave reduction obtained
University, geometry modification
China
Univ. of SCB + air injectors Passive + Drag reduction between 3.6-5.6 drag
Concepcion, active counts, power saved around 165kW
Chile Devices
Stanford Blowing and suction Active device
Univ. (Transpiration bc)

DLR Fluidic Gurney Active device 10% drag reduction



Team Solver Mesh elements Mesh Turbulence model
size

INCAS, RANS (Ansys hexahedral ~95M k-w SST with
Romania Fluent) Intermittency Transition
model

NASA Ames, RANS ~7.5M

USA (ADflow) ~60M

NASA Langley, RANS tetrahedral ~60M

USA (USM3D)

THU, China RANS Structured grid ~10M k-w SST
(NSAWET)

UdeC, Chile RANS (Ansys Hexahedral and ~20M k-w SST

Fluent) polyhedral

Stanford Univ. RANS (SU2  Unstructured Grid  ~10M k-w SST

framework) (Prisms, ...)

DLR RANS (Tao)



 CONTRIBUTIONS

Team Optimizer Type Number of
iterations

INCAS,
Romania

NASA Ames,
USA

NASA Langley,
USA

THU, China

UdeC, Chile
Stanford Univ.

DLR

SQP
CDISC

2D
optimization
with GA

SuU2
framework

Gradient based
method

knowledge-based
design method

Stochastic method

Adjoint-based
method

Computational
time

2h (480 cores)



CONTRIBUTIONS

Tecplot files Shock Wave flag

INCAS, Romania Surface only No
NASA Ames, USA Yes Yes
NASA Langley, USA Yes Yes
THU, China Yes Yes
UdeC, Chile No No
Stanford Univ. No No

DLR No No



1) Baseline as a reference

2) Is lift maintained at the baseline value?

3) Robustness of the solution (Mach flexibility)

4) Adaptability of the solution to other Use Cases
5) Optimization analysis of the solution

6) Span loading; how is it affected? (wing + strut)
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CP (STATION Y12)

LANGLEY - Geometry Porous
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CP (STATION Y17.3)

LANGLEY - Geometry Porous
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MACH (STATION Y12)
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MACH (STATION Y16)
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