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Baseline measurements for testing of improved triple-sensor hot-wire
anemometer probe in a momentum conserving turbulent round jet
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Abstract
Three-component velocity measurements have been performed in a momentum conserving turbulent round jet using a constanttemperature anemometer (CTA) system and a new triple-sensor probe featuring straight prongs. The objective is to test the
reliability of the new probe in a classical canonical flow that lends itself well to testing physical quantities such as momentum flux
conservation as well as comparing directly to baseline data. The probe is positioned in excess of 2500 positions in each
measurement plane using a computer controlled traversing mechanism. A conventional two-step calibration is performed where the
directional calibration is conducted following a velocity calibration. The calculated pitch and yaw factors are compared to expected
values for similar probes reported in the literature. An error analysis is performed using the pitch / yaw - roll mechanism in order to
identify the acceptance angle for the probe for the data reduction scheme. The measurements capture the main well-known
characteristics of the round jet such as the jet centerline, jet half width, and virtual origin. Power spectra were measured at 30 jet
exit diameters downstream of the jet exit on the jet centerline, quarter-width, half-width, three-quarters width and at full jet width,
demonstrating the variations in the dynamic statistical moments.
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REFERENCES
Ewing D, Frohnapfel B, George WK, Pedersen JM, Westerweel J (2007) Two-point similarity in the round jet. Journal of Fluid
Mechanics, 557:309330.
Gamard S, Jung D, George WK (2004) Downstream evolution of the most energetic modes in a turbulent axisymmetric jet at high
Reynolds number. Part 2: The far-field region. Journal of Fluid Mechanics, 514, 205-230.
H.J. Hussein, S.P. Capp, and W.K. George. Velocity measurements in a high-Reynolds-number, momentum-conserving,
axisymmetric, turbulent jet. J. Fluid Mech. 258: 31–75, 1994.
Jung D, Gamard S, George WK (2004) Downstream evolution of the most energetic modes in a turbulent axisymmetric jet at high
Reynolds number. Part 1: The near-field region. Journal of Fluid Mechanics, 514, 173-204.
George, W. K. (2012). Asymptotic effect of initial and upstream conditions on turbulence. Journal of Fluids Engineering, 134.
061203-1
Lumley, J. L. (1965). Interpretation of time spectra measured in high intensity shear flows. Physics of Fluids, 8, 1056. Doi:
10.1063/1.1761355
Velte, C. M. et al. (2014). Estimation of burst-mode LDA power spectra. Experiments in Fluids, 55:1674. DOI 10.1007/s00348014-1674-z

