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Turbulent combustion involves complex nonlinear interactions between fluid dynamics, molecular transport, and flame chemistry that span a broad range of length and
time scales, posing a formidable challenge to 1maging diagnostics. Advances in diode-pumped pulsed lasers and high-speed CMOS cameras are providing new opportunities for

measuring these interactions. In present work, we use simultaneous Tomo-PIV and 2D-LIF 1maging of the hydroxyl radical (OH) at 10 kHz to study the effects of flame heat
release on preferential alignment of fluid dynamic strain with the normal direction to the local flame front in turbulent premixed counterflow flames as well as a turbulent
premixed Bunsen flame. The existence of large bulk strain rate in the counterflow flames sets a distinct difference from that of the Bunsen flames, and its influence 1s studied by

comparing the alignment statistics in both flames.
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 Approach: Measure statistics of angle between flame front normal
direction and strain rate eigenvectors as a function of distance from
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Strain Rate Alignment Statistics
In Bunsen and Counterflow Flames
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Tomographic particle image velocimetry and 2D LIF imaging of OH provide insights into local impact of flame front on strain rate alignment.

At 3-mm from the flame front on both reactant and product sides, alignment is nearly random in the Bunsen flame while preferential alignment
with compressive strain rate was shown in the counterflow flame due to large compressive bulk strain rate.

Near the flame front, preferential alignment of flame normal with most extensive strain and with most compressive strain was observed in the
Bunsen flame and the counterflow flame, respectively.

Existence of large compressive bulk strain rate suppress physic space in which heat release affects the alignment statistics.
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