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An Experimental Study of the Aerodynamic Behavior of Two Wrap
Around Fin Missiles

M. R. Soltani, H. Fazeli, B. Farahanieh and A. R. Davari
Department of Aerospace and Department of Mechanical Engineering, Sharif University of Technology

Abstract: An extensive experimental investigation to understand the aerodynamic behavior of wrap around fin(WAF) missile
configuration has been conducted. Various tests using at first a standard model (TTCP) in the trisonic wind tunnel of Imam

Hossein University has been performed. The tunnel has a test section of 60x60 cm and can operate at Mach numbers of

0.4<M, <2.2 and at attack angles of — 4° < 0, £10°. Experimental longitudinal results are compared with those of NASA

and an engineering code. The results for TTCP model are in good agreement . After gaining confidence on the TTCP results, a
new model of WAF rocket was designed, built and tested. This paper compares the results of two models tested under the same
conditions.

Keywords: Wind tunnel, Warp around fin, Missile, Balance WAF-TTCP
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1. Wrap-Around Fins or WAF 5. Trisonic 9. Slender body
2. Coupling 6. Supersonic Rohmbo 10. Wave Drag
3. Sidewall Balance 7. Semi-Empirical
4. Fineness Ratio 8. Friction Drag
&
1. Fournier, R. H., "Supersonic Aerodynamic 6. Seginer, A., "The Evaluation of the Rolling Moments

Characteristics of a Series of Wrap-Around Fin
Missile Configurations," NASA, TM X-3461, 1997.

2. Vaughn, J. E., ET AL: "Static Aerodynasmic
Stability Characteristics of Bodies of Revolution
With Wrap - Around Fins at Mach Numbers 1.6 to
2.86," NTIS AD-772661, Oct. 1972.

3. Featherston, H. A., "The Aerodynamic
Characteristics of Wraparound Fins," Convair/
Pomona Div., General Dynamics Corp, Gdc-Sept-
1960.

4. Stevens, F. L., ON, T.J., and Clare, T. A., "Wrap-

Around Fins: Effects on Rocket Performance," AI4A
Paper 74-777, 1994.

5. Vaughn, J. E., ET AL., "Static Aerodynamic
Stability Characteristics of Bodies of Revolution
With Wraparound Fins at Mach Numbers 0.5 to
1.3," NTIS AD-772683, June 1972.

Induced by Wraparound Fins," 4744 Paper 83-1840.

7. Wardlaw, A. B., Priolo, F.J., and Solomon, J. M.,
"Multiple-Zone Stratwgy for Supersonic Missiles,"
Journal of Spacecraft and Rockets, Vol. 24, No. 4,
pp. 377-384, 1987.

8. Vitale, R. E.., Abate, G. L., Winchenbach, G. L.,
and Riber, W., "Aerodynamic Test and Analysis of a
Missile Configuration With Curved Fins," 4144
Paper 92-4495, Aug. 1992.

9. Edge, H. L., "Computation of the Roll Moment for a
Projectile with Wrap-Around Fins," Journal of
Spacecraft and Rockets, Vol. 31, No. 4, pp.615-
620, 1994.

10. Abate, G. L., and Cook, T., "Analysis of Missile
Configurations with Wrap-Around Fins Using
Computational Fluid Dynamics," 4/44 Papar 93-
3631,Aug. 1993.

YYAN Jﬁ_}‘@"; A ZJLA-\; AR JL«J cd%\


https://dorl.net/dor/20.1001.1.2251600.1381.21.1.7.9

11. Tilmann, C. P., Huffman, R. E., Jr., Buter, T. A.,
and Bowersox, R. D. W., "Characterization of the

with Wraparound Fins Using Euler Equation,"
Journal of Spacecraft and Rocket, Vol. 36, No. 1,

[ DOR: 20.1001.1.2251600.1381.21.1.7.9 ]

12.

13.

14.

Flow Structure in the Vicinity of a Wrap-Around
Fin at Speeds," 4144 Paper 96-2450, June 1996.
Tilmann, C. P., Numerical and Experimental
Investigation of the Flowfield near a Wrap-Around
Fin, Ph.D. Dissertation, Air Force Institute of
Technology (AU), AFIT/DS/ENY/ 97-1, Wright-
Patterson AFb, OH, March 1997.

Tilmann, C. P., Buter, T. A., and Bowersox, R. D.
W., "Characterization of the Flowfield Near a Wrap-
Around Fin at Mach 2.8," AI4A4 Papar 97-0522, Jan.
1997.

Peal, S.K, Park, T.S, Bea, J.S., Lee, I. and Kwan,
J.H. Computation of Roll Moment for Projectile

YYAN Jﬁ_}‘@"; A ZJLA-\; AR JL«J cJM\

pp 53-57, 1999.

02 o ;Qb &Q}d&éﬂbﬂb}ﬁidu_}ﬁ
S premiid Mol o Ll 5 Fle slasas
Ol Sl S Olwdige ool (Sl g

XAV JIYY o s YW s

VoY


https://dorl.net/dor/20.1001.1.2251600.1381.21.1.7.9
http://www.tcpdf.org

