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Motivation:  NASA CFD Vision 2030 [1]

Å Need for improved CFD 

modeling/validation of 

smooth-body turbulent 

flow separation

Å Need for fundamental 

experiments designed 

specifically for CFD 

validation 

Å Support range of cases:

5th AIAA CFD Drag Prediction Workshop 

(New Orleans, 2012)

NASA Common Research Model

Side-of-body            

separation
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[1] NASA CR 2014-218178.

attached flow Ą

partially separated Ą

large separation



Waisted Body-of-Revolution (1970)   
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Å Example of higher-Re test case

Å Analogy to cambered delta wing

Å Turbulence modeling issues in ñwaistò region

Å Mainly considered attached flow

Å RAE 8× 8 ft Wind Tunnel:  

0.6 < M < 2.8; 5× 106 < ReL < 2× 107

[2]  Winter, K.G., Rotta, J.C., and Smith, K.G., 1970, "Turbulent Boundary Layer Studies on a Waisted 

Body of Revolution in Subsonic and Supersonic Flow," R&M No. 3633.

Axisymmetric Converging Flow with APG [2]

BL Trip



Test Case Concept:  NASA Axisymmetric Afterbody

Å Axisymmetric: no intersection 

with sidewall corner flows

Å Wider validation domain: 

sting-mount to access higher 

Reynolds number facilities

[3] Presz, W.M., and Pitkin, E.T., "Flow Separation Over Axisymmetric 

Afterbody Models," J. Aircraft, Vol. 11, No. 11, 1974, pp. 677-682.
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Å Parametric body:

ü Analytical shape; 

continuous second derivative

ü Extendable forebody

ü Interchangeable afterbody 

(cf. Presz and Pitkin [3])

Full Geometry Definition in 

AIAA 2017-3792



Family of Afterbodies

ñAttached 

Flowò

ñIncipient 

Separationò

ñFully 

Separatedò

Decreasing 

Aft Cylinder 

Radius

ñSlip-Onsò
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cf. NASA TN 

D-4504 

(1968)



Axisymmetric Afterbody: Industry-Relevant Configuration

ñHammerheadò Launch Vehicle Buffeting

(NASA Ames)

Helicopter Aft-Fuselage Drag Reduction

(Allan and Schaeffler [4])

Aeropropulsion:  Nozzle Afterbodies

[4]Allan, B.G., and Schaeffler, N.W., ñNumerical Investigation of Rotorcraft Fuselage Drag Reduction using Active 

Flow Control,ò Proceedings of American Helicopter Society 67th Annual Forum, Virginia Beach, VA, May 3-5, 2011.
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