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UNSTEADY SKIN-FRICTION MEASUREMENTSON A
MANEUVERING DARPA2 SUBOFF MODEL

SERHAT HOSDER

(ABSTRACT)

Steady and unsteady flow over a generic Suboff submarine model is studied. The skin-
friction magnitudes are measured by using hot-film sensors each connected to a constant
temperature anemometer. The local minima in the skin-friction magnitudes are used to
obtain the separation locations. Steady static pressure measurements on the model surface
are performed at 10°and 20° angles of attack. Steady and unsteady results are presented
for two model configurations: barebody and sail-on-side case. The dynamic plunge-pitch-
roll model mount (DyPPiR) is used to simulate the pitchup maneuvers. The pitchup
maneuver is alinear ramp from 1°to 27° in 0.33 seconds. All the tests are conducted at
Re, =5,500,000 with a nominal wind tunnel speed of 42.7 m/s. Steady results show that
the flow structure on the leeward side of the barebody can be characterized by the
crossflow separation. In the sail-on-side case, the separation pattern of the non-sail region
follow the barebody separation trend closely. The flow on the sail side is strongly
affected by the presence of the sail and the separation pattern is different from the
crossflow separation. The flow in the vicinity of the sail-body junction is dominated by
the horseshoe type separation. Unsteady results of the barebody and the non-sail region of
the sail-on-side case show significant time lags between unsteady and steady crossflow
separation locations. These effects produce the difference in separation topology between
the unsteady and steady flowfields. A first-order time lag model approximates the
unsteady separation locations reasonably well and time lags are obtained by fitting the
model equation with the experimental data. The unsteady separation pattern of the sail
side does not follow the quasi-steady data with a time lag and the unsteady separation
structure is different from the unsteady crossflow separation topology observed for the

barebody and the non-sail region of the sail-on-side case.
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