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Turbulent burning velocity a function of mean stretch rate  
(Flame Surface Density modelling and other flamelet models)

Stretch rate a combination of local source-terms on flame surface 
a reaction progress variable c iso-contour

hṡi = hati+ 2hsdhmi
<latexit sha1_base64="B7WjDT59dOepYBQKJsjhetKw+UE=">AAACM3icbVDLSgMxFM34rPVVdekmWARBKDNF0I1QdCOuKtgHtGXIZDJtaCYzJHeEMvSf3PgjLgRxoYhb/8FMX2jrgcC559zLzT1eLLgG2361lpZXVtfWcxv5za3tnd3C3n5dR4mirEYjEammRzQTXLIacBCsGStGQk+whte/zvzGA1OaR/IeBjHrhKQrecApASO5hdu2ILIrGG77EaR6iNtqXF/iqUNcmKmnuDzTtevjnhtOvbxbKNolewS8SJwJKaIJqm7h2SylScgkUEG0bjl2DJ2UKOBUsGG+nWgWE9onXdYyVJKQ6U46unmIj43i4yBS5knAI/X3REpCrQehZzpDAj0972Xif14rgeCik3IZJ8AkHS8KEoEhwlmA2OeKURADQwhV3PwV0x5RhIKJOQvBmT95kdTLJccuOXdnxcrVJI4cOkRH6AQ56BxV0A2qohqi6BG9oHf0YT1Zb9an9TVuXbImMwfoD6zvHxONqUs=</latexit><latexit sha1_base64="B7WjDT59dOepYBQKJsjhetKw+UE=">AAACM3icbVDLSgMxFM34rPVVdekmWARBKDNF0I1QdCOuKtgHtGXIZDJtaCYzJHeEMvSf3PgjLgRxoYhb/8FMX2jrgcC559zLzT1eLLgG2361lpZXVtfWcxv5za3tnd3C3n5dR4mirEYjEammRzQTXLIacBCsGStGQk+whte/zvzGA1OaR/IeBjHrhKQrecApASO5hdu2ILIrGG77EaR6iNtqXF/iqUNcmKmnuDzTtevjnhtOvbxbKNolewS8SJwJKaIJqm7h2SylScgkUEG0bjl2DJ2UKOBUsGG+nWgWE9onXdYyVJKQ6U46unmIj43i4yBS5knAI/X3REpCrQehZzpDAj0972Xif14rgeCik3IZJ8AkHS8KEoEhwlmA2OeKURADQwhV3PwV0x5RhIKJOQvBmT95kdTLJccuOXdnxcrVJI4cOkRH6AQ56BxV0A2qohqi6BG9oHf0YT1Zb9an9TVuXbImMwfoD6zvHxONqUs=</latexit><latexit sha1_base64="B7WjDT59dOepYBQKJsjhetKw+UE=">AAACM3icbVDLSgMxFM34rPVVdekmWARBKDNF0I1QdCOuKtgHtGXIZDJtaCYzJHeEMvSf3PgjLgRxoYhb/8FMX2jrgcC559zLzT1eLLgG2361lpZXVtfWcxv5za3tnd3C3n5dR4mirEYjEammRzQTXLIacBCsGStGQk+whte/zvzGA1OaR/IeBjHrhKQrecApASO5hdu2ILIrGG77EaR6iNtqXF/iqUNcmKmnuDzTtevjnhtOvbxbKNolewS8SJwJKaIJqm7h2SylScgkUEG0bjl2DJ2UKOBUsGG+nWgWE9onXdYyVJKQ6U46unmIj43i4yBS5knAI/X3REpCrQehZzpDAj0972Xif14rgeCik3IZJ8AkHS8KEoEhwlmA2OeKURADQwhV3PwV0x5RhIKJOQvBmT95kdTLJccuOXdnxcrVJI4cOkRH6AQ56BxV0A2qohqi6BG9oHf0YT1Zb9an9TVuXbImMwfoD6zvHxONqUs=</latexit><latexit sha1_base64="B7WjDT59dOepYBQKJsjhetKw+UE=">AAACM3icbVDLSgMxFM34rPVVdekmWARBKDNF0I1QdCOuKtgHtGXIZDJtaCYzJHeEMvSf3PgjLgRxoYhb/8FMX2jrgcC559zLzT1eLLgG2361lpZXVtfWcxv5za3tnd3C3n5dR4mirEYjEammRzQTXLIacBCsGStGQk+whte/zvzGA1OaR/IeBjHrhKQrecApASO5hdu2ILIrGG77EaR6iNtqXF/iqUNcmKmnuDzTtevjnhtOvbxbKNolewS8SJwJKaIJqm7h2SylScgkUEG0bjl2DJ2UKOBUsGG+nWgWE9onXdYyVJKQ6U46unmIj43i4yBS5knAI/X3REpCrQehZzpDAj0972Xif14rgeCik3IZJ8AkHS8KEoEhwlmA2OeKURADQwhV3PwV0x5RhIKJOQvBmT95kdTLJccuOXdnxcrVJI4cOkRH6AQ56BxV0A2qohqi6BG9oHf0YT1Zb9an9TVuXbImMwfoD6zvHxONqUs=</latexit>

[1] Pope (1988) International Journal of Engineering Science
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at
<latexit sha1_base64="cg9eTEqUtCZqkwCW5khYw4me7mE=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpgfax71a9mjcHWSV+QapQoNF3v3qDhGUxV8gkNabreykGOdUomOTTSi8zPKVsTIe8a6miMTdBPj91Ss6sMiBRom0pJHP190ROY2MmcWg7Y4ojs+zNxP+8bobRdZALlWbIFVssijJJMCGzv8lAaM5QTiyhTAt7K2EjqilDm07FhuAvv7xKWhc136v595fV+k0RRxlO4BTOwYcrqMMdNKAJDIbwDK/w5kjnxXl3PhatJaeYOYY/cD5/AE4yjcw=</latexit><latexit sha1_base64="cg9eTEqUtCZqkwCW5khYw4me7mE=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpgfax71a9mjcHWSV+QapQoNF3v3qDhGUxV8gkNabreykGOdUomOTTSi8zPKVsTIe8a6miMTdBPj91Ss6sMiBRom0pJHP190ROY2MmcWg7Y4ojs+zNxP+8bobRdZALlWbIFVssijJJMCGzv8lAaM5QTiyhTAt7K2EjqilDm07FhuAvv7xKWhc136v595fV+k0RRxlO4BTOwYcrqMMdNKAJDIbwDK/w5kjnxXl3PhatJaeYOYY/cD5/AE4yjcw=</latexit><latexit sha1_base64="cg9eTEqUtCZqkwCW5khYw4me7mE=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpgfax71a9mjcHWSV+QapQoNF3v3qDhGUxV8gkNabreykGOdUomOTTSi8zPKVsTIe8a6miMTdBPj91Ss6sMiBRom0pJHP190ROY2MmcWg7Y4ojs+zNxP+8bobRdZALlWbIFVssijJJMCGzv8lAaM5QTiyhTAt7K2EjqilDm07FhuAvv7xKWhc136v595fV+k0RRxlO4BTOwYcrqMMdNKAJDIbwDK/w5kjnxXl3PhatJaeYOYY/cD5/AE4yjcw=</latexit><latexit sha1_base64="cg9eTEqUtCZqkwCW5khYw4me7mE=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpgfax71a9mjcHWSV+QapQoNF3v3qDhGUxV8gkNabreykGOdUomOTTSi8zPKVsTIe8a6miMTdBPj91Ss6sMiBRom0pJHP190ROY2MmcWg7Y4ojs+zNxP+8bobRdZALlWbIFVssijJJMCGzv8lAaM5QTiyhTAt7K2EjqilDm07FhuAvv7xKWhc136v595fV+k0RRxlO4BTOwYcrqMMdNKAJDIbwDK/w5kjnxXl3PhatJaeYOYY/cD5/AE4yjcw=</latexit>

sd
<latexit sha1_base64="u+A/o2DcjwtO80pDUWir7CiJLxQ=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eK9gPaUDabSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSAXXxnW/ndLa+sbmVnm7srO7t39QPTxq6yRTDFssEYnqBlSj4BJbhhuB3VQhjQOBnWB8O/M7T6g0T+SjmaTox3QoecQZNVZ60INwUK25dXcOskq8gtSgQHNQ/eqHCctilIYJqnXPc1Pj51QZzgROK/1MY0rZmA6xZ6mkMWo/n586JWdWCUmUKFvSkLn6eyKnsdaTOLCdMTUjvezNxP+8Xmaiaz/nMs0MSrZYFGWCmITM/iYhV8iMmFhCmeL2VsJGVFFmbDoVG4K3/PIqaV/UPbfu3V/WGjdFHGU4gVM4Bw+uoAF30IQWMBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AVFejc4=</latexit><latexit sha1_base64="u+A/o2DcjwtO80pDUWir7CiJLxQ=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eK9gPaUDabSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSAXXxnW/ndLa+sbmVnm7srO7t39QPTxq6yRTDFssEYnqBlSj4BJbhhuB3VQhjQOBnWB8O/M7T6g0T+SjmaTox3QoecQZNVZ60INwUK25dXcOskq8gtSgQHNQ/eqHCctilIYJqnXPc1Pj51QZzgROK/1MY0rZmA6xZ6mkMWo/n586JWdWCUmUKFvSkLn6eyKnsdaTOLCdMTUjvezNxP+8Xmaiaz/nMs0MSrZYFGWCmITM/iYhV8iMmFhCmeL2VsJGVFFmbDoVG4K3/PIqaV/UPbfu3V/WGjdFHGU4gVM4Bw+uoAF30IQWMBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AVFejc4=</latexit><latexit sha1_base64="u+A/o2DcjwtO80pDUWir7CiJLxQ=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eK9gPaUDabSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSAXXxnW/ndLa+sbmVnm7srO7t39QPTxq6yRTDFssEYnqBlSj4BJbhhuB3VQhjQOBnWB8O/M7T6g0T+SjmaTox3QoecQZNVZ60INwUK25dXcOskq8gtSgQHNQ/eqHCctilIYJqnXPc1Pj51QZzgROK/1MY0rZmA6xZ6mkMWo/n586JWdWCUmUKFvSkLn6eyKnsdaTOLCdMTUjvezNxP+8Xmaiaz/nMs0MSrZYFGWCmITM/iYhV8iMmFhCmeL2VsJGVFFmbDoVG4K3/PIqaV/UPbfu3V/WGjdFHGU4gVM4Bw+uoAF30IQWMBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AVFejc4=</latexit><latexit sha1_base64="u+A/o2DcjwtO80pDUWir7CiJLxQ=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eK9gPaUDabSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSAXXxnW/ndLa+sbmVnm7srO7t39QPTxq6yRTDFssEYnqBlSj4BJbhhuB3VQhjQOBnWB8O/M7T6g0T+SjmaTox3QoecQZNVZ60INwUK25dXcOskq8gtSgQHNQ/eqHCctilIYJqnXPc1Pj51QZzgROK/1MY0rZmA6xZ6mkMWo/n586JWdWCUmUKFvSkLn6eyKnsdaTOLCdMTUjvezNxP+8Xmaiaz/nMs0MSrZYFGWCmITM/iYhV8iMmFhCmeL2VsJGVFFmbDoVG4K3/PIqaV/UPbfu3V/WGjdFHGU4gVM4Bw+uoAF30IQWMBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AVFejc4=</latexit>

hm
<latexit sha1_base64="h23NslBPSCgCqm9BHzqEVmEE+Lg=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzQOSJcxOZpMhM7PLTK8QQj7BiwdFvPpF3vwbJ8keNLGgoajqprsrSqWw6PvfXmFtfWNzq7hd2tnd2z8oHx41bZIZxhsskYlpR9RyKTRvoEDJ26nhVEWSt6LR7cxvPXFjRaIfcZzyUNGBFrFgFJ30MOypXrniV/05yCoJclKBHPVe+avbT1imuEYmqbWdwE8xnFCDgkk+LXUzy1PKRnTAO45qqrgNJ/NTp+TMKX0SJ8aVRjJXf09MqLJ2rCLXqSgO7bI3E//zOhnG1+FE6DRDrtliUZxJggmZ/U36wnCGcuwIZUa4WwkbUkMZunRKLoRg+eVV0ryoBn41uL+s1G7yOIpwAqdwDgFcQQ3uoA4NYDCAZ3iFN096L96797FoLXj5zDH8gff5A05Ajcw=</latexit><latexit sha1_base64="h23NslBPSCgCqm9BHzqEVmEE+Lg=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzQOSJcxOZpMhM7PLTK8QQj7BiwdFvPpF3vwbJ8keNLGgoajqprsrSqWw6PvfXmFtfWNzq7hd2tnd2z8oHx41bZIZxhsskYlpR9RyKTRvoEDJ26nhVEWSt6LR7cxvPXFjRaIfcZzyUNGBFrFgFJ30MOypXrniV/05yCoJclKBHPVe+avbT1imuEYmqbWdwE8xnFCDgkk+LXUzy1PKRnTAO45qqrgNJ/NTp+TMKX0SJ8aVRjJXf09MqLJ2rCLXqSgO7bI3E//zOhnG1+FE6DRDrtliUZxJggmZ/U36wnCGcuwIZUa4WwkbUkMZunRKLoRg+eVV0ryoBn41uL+s1G7yOIpwAqdwDgFcQQ3uoA4NYDCAZ3iFN096L96797FoLXj5zDH8gff5A05Ajcw=</latexit><latexit sha1_base64="h23NslBPSCgCqm9BHzqEVmEE+Lg=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzQOSJcxOZpMhM7PLTK8QQj7BiwdFvPpF3vwbJ8keNLGgoajqprsrSqWw6PvfXmFtfWNzq7hd2tnd2z8oHx41bZIZxhsskYlpR9RyKTRvoEDJ26nhVEWSt6LR7cxvPXFjRaIfcZzyUNGBFrFgFJ30MOypXrniV/05yCoJclKBHPVe+avbT1imuEYmqbWdwE8xnFCDgkk+LXUzy1PKRnTAO45qqrgNJ/NTp+TMKX0SJ8aVRjJXf09MqLJ2rCLXqSgO7bI3E//zOhnG1+FE6DRDrtliUZxJggmZ/U36wnCGcuwIZUa4WwkbUkMZunRKLoRg+eVV0ryoBn41uL+s1G7yOIpwAqdwDgFcQQ3uoA4NYDCAZ3iFN096L96797FoLXj5zDH8gff5A05Ajcw=</latexit><latexit sha1_base64="h23NslBPSCgCqm9BHzqEVmEE+Lg=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzQOSJcxOZpMhM7PLTK8QQj7BiwdFvPpF3vwbJ8keNLGgoajqprsrSqWw6PvfXmFtfWNzq7hd2tnd2z8oHx41bZIZxhsskYlpR9RyKTRvoEDJ26nhVEWSt6LR7cxvPXFjRaIfcZzyUNGBFrFgFJ30MOypXrniV/05yCoJclKBHPVe+avbT1imuEYmqbWdwE8xnFCDgkk+LXUzy1PKRnTAO45qqrgNJ/NTp+TMKX0SJ8aVRjJXf09MqLJ2rCLXqSgO7bI3E//zOhnG1+FE6DRDrtliUZxJggmZ/U36wnCGcuwIZUa4WwkbUkMZunRKLoRg+eVV0ryoBn41uL+s1G7yOIpwAqdwDgFcQQ3uoA4NYDCAZ3iFN096L96797FoLXj5zDH8gff5A05Ajcw=</latexit>

at
<latexit sha1_base64="cg9eTEqUtCZqkwCW5khYw4me7mE=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpgfax71a9mjcHWSV+QapQoNF3v3qDhGUxV8gkNabreykGOdUomOTTSi8zPKVsTIe8a6miMTdBPj91Ss6sMiBRom0pJHP190ROY2MmcWg7Y4ojs+zNxP+8bobRdZALlWbIFVssijJJMCGzv8lAaM5QTiyhTAt7K2EjqilDm07FhuAvv7xKWhc136v595fV+k0RRxlO4BTOwYcrqMMdNKAJDIbwDK/w5kjnxXl3PhatJaeYOYY/cD5/AE4yjcw=</latexit><latexit sha1_base64="cg9eTEqUtCZqkwCW5khYw4me7mE=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpgfax71a9mjcHWSV+QapQoNF3v3qDhGUxV8gkNabreykGOdUomOTTSi8zPKVsTIe8a6miMTdBPj91Ss6sMiBRom0pJHP190ROY2MmcWg7Y4ojs+zNxP+8bobRdZALlWbIFVssijJJMCGzv8lAaM5QTiyhTAt7K2EjqilDm07FhuAvv7xKWhc136v595fV+k0RRxlO4BTOwYcrqMMdNKAJDIbwDK/w5kjnxXl3PhatJaeYOYY/cD5/AE4yjcw=</latexit><latexit sha1_base64="cg9eTEqUtCZqkwCW5khYw4me7mE=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpgfax71a9mjcHWSV+QapQoNF3v3qDhGUxV8gkNabreykGOdUomOTTSi8zPKVsTIe8a6miMTdBPj91Ss6sMiBRom0pJHP190ROY2MmcWg7Y4ojs+zNxP+8bobRdZALlWbIFVssijJJMCGzv8lAaM5QTiyhTAt7K2EjqilDm07FhuAvv7xKWhc136v595fV+k0RRxlO4BTOwYcrqMMdNKAJDIbwDK/w5kjnxXl3PhatJaeYOYY/cD5/AE4yjcw=</latexit><latexit sha1_base64="cg9eTEqUtCZqkwCW5khYw4me7mE=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpgfax71a9mjcHWSV+QapQoNF3v3qDhGUxV8gkNabreykGOdUomOTTSi8zPKVsTIe8a6miMTdBPj91Ss6sMiBRom0pJHP190ROY2MmcWg7Y4ojs+zNxP+8bobRdZALlWbIFVssijJJMCGzv8lAaM5QTiyhTAt7K2EjqilDm07FhuAvv7xKWhc136v595fV+k0RRxlO4BTOwYcrqMMdNKAJDIbwDK/w5kjnxXl3PhatJaeYOYY/cD5/AE4yjcw=</latexit>

sd
<latexit sha1_base64="u+A/o2DcjwtO80pDUWir7CiJLxQ=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eK9gPaUDabSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSAXXxnW/ndLa+sbmVnm7srO7t39QPTxq6yRTDFssEYnqBlSj4BJbhhuB3VQhjQOBnWB8O/M7T6g0T+SjmaTox3QoecQZNVZ60INwUK25dXcOskq8gtSgQHNQ/eqHCctilIYJqnXPc1Pj51QZzgROK/1MY0rZmA6xZ6mkMWo/n586JWdWCUmUKFvSkLn6eyKnsdaTOLCdMTUjvezNxP+8Xmaiaz/nMs0MSrZYFGWCmITM/iYhV8iMmFhCmeL2VsJGVFFmbDoVG4K3/PIqaV/UPbfu3V/WGjdFHGU4gVM4Bw+uoAF30IQWMBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AVFejc4=</latexit><latexit sha1_base64="u+A/o2DcjwtO80pDUWir7CiJLxQ=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eK9gPaUDabSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSAXXxnW/ndLa+sbmVnm7srO7t39QPTxq6yRTDFssEYnqBlSj4BJbhhuB3VQhjQOBnWB8O/M7T6g0T+SjmaTox3QoecQZNVZ60INwUK25dXcOskq8gtSgQHNQ/eqHCctilIYJqnXPc1Pj51QZzgROK/1MY0rZmA6xZ6mkMWo/n586JWdWCUmUKFvSkLn6eyKnsdaTOLCdMTUjvezNxP+8Xmaiaz/nMs0MSrZYFGWCmITM/iYhV8iMmFhCmeL2VsJGVFFmbDoVG4K3/PIqaV/UPbfu3V/WGjdFHGU4gVM4Bw+uoAF30IQWMBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AVFejc4=</latexit><latexit sha1_base64="u+A/o2DcjwtO80pDUWir7CiJLxQ=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eK9gPaUDabSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSAXXxnW/ndLa+sbmVnm7srO7t39QPTxq6yRTDFssEYnqBlSj4BJbhhuB3VQhjQOBnWB8O/M7T6g0T+SjmaTox3QoecQZNVZ60INwUK25dXcOskq8gtSgQHNQ/eqHCctilIYJqnXPc1Pj51QZzgROK/1MY0rZmA6xZ6mkMWo/n586JWdWCUmUKFvSkLn6eyKnsdaTOLCdMTUjvezNxP+8Xmaiaz/nMs0MSrZYFGWCmITM/iYhV8iMmFhCmeL2VsJGVFFmbDoVG4K3/PIqaV/UPbfu3V/WGjdFHGU4gVM4Bw+uoAF30IQWMBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AVFejc4=</latexit><latexit sha1_base64="u+A/o2DcjwtO80pDUWir7CiJLxQ=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eK9gPaUDabSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSAXXxnW/ndLa+sbmVnm7srO7t39QPTxq6yRTDFssEYnqBlSj4BJbhhuB3VQhjQOBnWB8O/M7T6g0T+SjmaTox3QoecQZNVZ60INwUK25dXcOskq8gtSgQHNQ/eqHCctilIYJqnXPc1Pj51QZzgROK/1MY0rZmA6xZ6mkMWo/n586JWdWCUmUKFvSkLn6eyKnsdaTOLCdMTUjvezNxP+8Xmaiaz/nMs0MSrZYFGWCmITM/iYhV8iMmFhCmeL2VsJGVFFmbDoVG4K3/PIqaV/UPbfu3V/WGjdFHGU4gVM4Bw+uoAF30IQWMBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AVFejc4=</latexit>

sd
<latexit sha1_base64="u+A/o2DcjwtO80pDUWir7CiJLxQ=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eK9gPaUDabSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSAXXxnW/ndLa+sbmVnm7srO7t39QPTxq6yRTDFssEYnqBlSj4BJbhhuB3VQhjQOBnWB8O/M7T6g0T+SjmaTox3QoecQZNVZ60INwUK25dXcOskq8gtSgQHNQ/eqHCctilIYJqnXPc1Pj51QZzg ROK/1MY0rZmA6xZ6mkMWo/n586JWdWCUmUKFvSkLn6eyKnsdaTOLCdMTUjvezNxP+8Xmaiaz/nMs0MSrZYFGWCmITM/iYhV8iMmFhCmeL2VsJGVFFmbDoVG4K3/PIqaV/UPbfu3V/WGjdFHGU4gVM4Bw+uoAF30IQWMBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AVFejc4=</latexit><latexit sha1_base64="u+A/o2DcjwtO80pDUWir7CiJLxQ=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eK9gPaUDabSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSAXXxnW/ndLa+sbmVnm7srO7t39QPTxq6yRTDFssEYnqBlSj4BJbhhuB3VQhjQOBnWB8O/M7T6g0T+SjmaTox3QoecQZNVZ60INwUK25dXcOskq8gtSgQHNQ/eqHCctilIYJqnXPc1Pj51QZzg ROK/1MY0rZmA6xZ6mkMWo/n586JWdWCUmUKFvSkLn6eyKnsdaTOLCdMTUjvezNxP+8Xmaiaz/nMs0MSrZYFGWCmITM/iYhV8iMmFhCmeL2VsJGVFFmbDoVG4K3/PIqaV/UPbfu3V/WGjdFHGU4gVM4Bw+uoAF30IQWMBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AVFejc4=</latexit><latexit sha1_base64="u+A/o2DcjwtO80pDUWir7CiJLxQ=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eK9gPaUDabSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSAXXxnW/ndLa+sbmVnm7srO7t39QPTxq6yRTDFssEYnqBlSj4BJbhhuB3VQhjQOBnWB8O/M7T6g0T+SjmaTox3QoecQZNVZ60INwUK25dXcOskq8gtSgQHNQ/eqHCctilIYJqnXPc1Pj51QZzg ROK/1MY0rZmA6xZ6mkMWo/n586JWdWCUmUKFvSkLn6eyKnsdaTOLCdMTUjvezNxP+8Xmaiaz/nMs0MSrZYFGWCmITM/iYhV8iMmFhCmeL2VsJGVFFmbDoVG4K3/PIqaV/UPbfu3V/WGjdFHGU4gVM4Bw+uoAF30IQWMBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AVFejc4=</latexit><latexit sha1_base64="u+A/o2DcjwtO80pDUWir7CiJLxQ=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eK9gPaUDabSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSAXXxnW/ndLa+sbmVnm7srO7t39QPTxq6yRTDFssEYnqBlSj4BJbhhuB3VQhjQOBnWB8O/M7T6g0T+SjmaTox3QoecQZNVZ60INwUK25dXcOskq8gtSgQHNQ/eqHCctilIYJqnXPc1Pj51QZzg ROK/1MY0rZmA6xZ6mkMWo/n586JWdWCUmUKFvSkLn6eyKnsdaTOLCdMTUjvezNxP+8Xmaiaz/nMs0MSrZYFGWCmITM/iYhV8iMmFhCmeL2VsJGVFFmbDoVG4K3/PIqaV/UPbfu3V/WGjdFHGU4gVM4Bw+uoAF30IQWMBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AVFejc4=</latexit>

[1] Echekki and Chen (1996) Combustion and Flame 106 
[2] Chakraborty and Cant (2004) Combustion and Flame 137

2D multi-step chemistry [1]

Stretch rate source-terms
Inter-dependences between stretch rate source-terms  

key to stretch rate modelling.

3D single-step chemistry [2]
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Objectives and simulation details

DNS dataset generated by varying 
turbulence intensity over 5 
simulations in an inflow-outflow 
configuration with NSCBCs by the 
code: senga2 

Original simulations [1]  
288 x 96 x 96 and 4ETOTs 

Latest simulations (supporting)    
720 x 240 x 240 and 12 ETOTs 

with single-step chemistry 

Ka spans TRZ regime.

Ka = (u0/sL)
3/2

(`0/�L)
�1/2

<latexit sha1_base64="2czBriVHwb3gmI2B9YG8ZtONqlw="></latexit><latexit sha1_base64="2czBriVHwb3gmI2B9YG8ZtONqlw="></latexit><latexit sha1_base64="2czBriVHwb3gmI2B9YG8ZtONqlw="></latexit><latexit sha1_base64="2czBriVHwb3gmI2B9YG8ZtONqlw="></latexit>

[1] Nivarti and Cant (2017) Proceedings of Combustion Institute 36

How do these inter-dependences vary with increasing turbulence intensity?
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Strain and Curvature

[1] Echekki and Chen (1996) Combustion and Flame 106 
[2] Chakraborty and Cant (2004) Combustion and Flame 137

u0
<latexit sha1_base64="uJ3FC45bG16KXvj1WbUPhZqMDmo=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhtlJbzJkZnadmRVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHdFqeDG+v63t7K6tr6xWdgqbu/s7u2XDg4bJsk0wzpLRKJbETUouMK65VZgK9VIZSSwGQ1vpn7zCbXhibq3oxRDSfuKx5xR66RW9tBJNZfYLZX9ij8DWSZBTsqQo9YtfXV6CcskKssENaYd+KkNx1RbzgROip3MYErZkPax7aiiEk04nt07IadO6ZE40a6UJTP198SYSmNGMnKdktqBWfSm4n9eO7PxVTjmKs0sKjZfFGeC2IRMnyc9rpFZMXKEMs3drYQNqKbMuoiKLoRg8eVl0jivBH4luLsoV6/zOApwDCdwBgFcQhVuoQZ1YCDgGV7hzXv0Xrx372PeuuLlM0fwB97nDz3RkBY=</latexit><latexit sha1_base64="uJ3FC45bG16KXvj1WbUPhZqMDmo=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhtlJbzJkZnadmRVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHdFqeDG+v63t7K6tr6xWdgqbu/s7u2XDg4bJsk0wzpLRKJbETUouMK65VZgK9VIZSSwGQ1vpn7zCbXhibq3oxRDSfuKx5xR66RW9tBJNZfYLZX9ij8DWSZBTsqQo9YtfXV6CcskKssENaYd+KkNx1RbzgROip3MYErZkPax7aiiEk04nt07IadO6ZE40a6UJTP198SYSmNGMnKdktqBWfSm4n9eO7PxVTjmKs0sKjZfFGeC2IRMnyc9rpFZMXKEMs3drYQNqKbMuoiKLoRg8eVl0jivBH4luLsoV6/zOApwDCdwBgFcQhVuoQZ1YCDgGV7hzXv0Xrx372PeuuLlM0fwB97nDz3RkBY=</latexit><latexit sha1_base64="uJ3FC45bG16KXvj1WbUPhZqMDmo=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhtlJbzJkZnadmRVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHdFqeDG+v63t7K6tr6xWdgqbu/s7u2XDg4bJsk0wzpLRKJbETUouMK65VZgK9VIZSSwGQ1vpn7zCbXhibq3oxRDSfuKx5xR66RW9tBJNZfYLZX9ij8DWSZBTsqQo9YtfXV6CcskKssENaYd+KkNx1RbzgROip3MYErZkPax7aiiEk04nt07IadO6ZE40a6UJTP198SYSmNGMnKdktqBWfSm4n9eO7PxVTjmKs0sKjZfFGeC2IRMnyc9rpFZMXKEMs3drYQNqKbMuoiKLoRg8eVl0jivBH4luLsoV6/zOApwDCdwBgFcQhVuoQZ1YCDgGV7hzXv0Xrx372PeuuLlM0fwB97nDz3RkBY=</latexit><latexit sha1_base64="uJ3FC45bG16KXvj1WbUPhZqMDmo=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhtlJbzJkZnadmRVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHdFqeDG+v63t7K6tr6xWdgqbu/s7u2XDg4bJsk0wzpLRKJbETUouMK65VZgK9VIZSSwGQ1vpn7zCbXhibq3oxRDSfuKx5xR66RW9tBJNZfYLZX9ij8DWSZBTsqQo9YtfXV6CcskKssENaYd+KkNx1RbzgROip3MYErZkPax7aiiEk04nt07IadO6ZE40a6UJTP198SYSmNGMnKdktqBWfSm4n9eO7PxVTjmKs0sKjZfFGeC2IRMnyc9rpFZMXKEMs3drYQNqKbMuoiKLoRg8eVl0jivBH4luLsoV6/zOApwDCdwBgFcQhVuoQZ1YCDgGV7hzXv0Xrx372PeuuLlM0fwB97nDz3RkBY=</latexit>
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Strain and Displacement speed

[1] Echekki and Chen (1996) Combustion and Flame 106 
[2] Chakraborty and Cant (2004) Combustion and Flame 137

u0
<latexit sha1_base64="uJ3FC45bG16KXvj1WbUPhZqMDmo=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhtlJbzJkZnadmRVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHdFqeDG+v63t7K6tr6xWdgqbu/s7u2XDg4bJsk0wzpLRKJbETUouMK65VZgK9VIZSSwGQ1vpn7zCbXhibq3oxRDSfuKx5xR66RW9tBJNZfYLZX9ij8DWSZBTsqQo9YtfXV6CcskKssENaYd+KkNx1RbzgROip3MYErZkPax7aiiEk04nt07IadO6ZE40a6UJTP198SYSmNGMnKdktqBWfSm4n9eO7PxVTjmKs0sKjZfFGeC2IRMnyc9rpFZMXKEMs3drYQNqKbMuoiKLoRg8eVl0jivBH4luLsoV6/zOApwDCdwBgFcQhVuoQZ1YCDgGV7hzXv0Xrx372PeuuLlM0fwB97nDz3RkBY=</latexit><latexit sha1_base64="uJ3FC45bG16KXvj1WbUPhZqMDmo=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhtlJbzJkZnadmRVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHdFqeDG+v63t7K6tr6xWdgqbu/s7u2XDg4bJsk0wzpLRKJbETUouMK65VZgK9VIZSSwGQ1vpn7zCbXhibq3oxRDSfuKx5xR66RW9tBJNZfYLZX9ij8DWSZBTsqQo9YtfXV6CcskKssENaYd+KkNx1RbzgROip3MYErZkPax7aiiEk04nt07IadO6ZE40a6UJTP198SYSmNGMnKdktqBWfSm4n9eO7PxVTjmKs0sKjZfFGeC2IRMnyc9rpFZMXKEMs3drYQNqKbMuoiKLoRg8eVl0jivBH4luLsoV6/zOApwDCdwBgFcQhVuoQZ1YCDgGV7hzXv0Xrx372PeuuLlM0fwB97nDz3RkBY=</latexit><latexit sha1_base64="uJ3FC45bG16KXvj1WbUPhZqMDmo=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhtlJbzJkZnadmRVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHdFqeDG+v63t7K6tr6xWdgqbu/s7u2XDg4bJsk0wzpLRKJbETUouMK65VZgK9VIZSSwGQ1vpn7zCbXhibq3oxRDSfuKx5xR66RW9tBJNZfYLZX9ij8DWSZBTsqQo9YtfXV6CcskKssENaYd+KkNx1RbzgROip3MYErZkPax7aiiEk04nt07IadO6ZE40a6UJTP198SYSmNGMnKdktqBWfSm4n9eO7PxVTjmKs0sKjZfFGeC2IRMnyc9rpFZMXKEMs3drYQNqKbMuoiKLoRg8eVl0jivBH4luLsoV6/zOApwDCdwBgFcQhVuoQZ1YCDgGV7hzXv0Xrx372PeuuLlM0fwB97nDz3RkBY=</latexit><latexit sha1_base64="uJ3FC45bG16KXvj1WbUPhZqMDmo=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhtlJbzJkZnadmRVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHdFqeDG+v63t7K6tr6xWdgqbu/s7u2XDg4bJsk0wzpLRKJbETUouMK65VZgK9VIZSSwGQ1vpn7zCbXhibq3oxRDSfuKx5xR66RW9tBJNZfYLZX9ij8DWSZBTsqQo9YtfXV6CcskKssENaYd+KkNx1RbzgROip3MYErZkPax7aiiEk04nt07IadO6ZE40a6UJTP198SYSmNGMnKdktqBWfSm4n9eO7PxVTjmKs0sKjZfFGeC2IRMnyc9rpFZMXKEMs3drYQNqKbMuoiKLoRg8eVl0jivBH4luLsoV6/zOApwDCdwBgFcQhVuoQZ1YCDgGV7hzXv0Xrx372PeuuLlM0fwB97nDz3RkBY=</latexit>

s⇤d = ⇢sd/⇢R
<latexit sha1_base64="ZGFVED9G3OEBK4ZvRPeA9zDaLU4=">AAACAHicbZDLSsNAFIYn9VbrLerChZvBIoiLmoigG6HoxmUVe4E2hslk0g6dzISZiVBCN76KGxeKuPUx3Pk2TtostPWHgY//nMOZ8wcJo0o7zrdVWlhcWl4pr1bW1jc2t+ztnZYSqcSkiQUTshMgRRjlpKmpZqSTSILigJF2MLzO6+1HIhUV/F6PEuLFqM9pRDHSxvLtPfVw7IfwEvbkQEDlhyc5+He+XXVqzkRwHtwCqqBQw7e/eqHAaUy4xgwp1XWdRHsZkppiRsaVXqpIgvAQ9UnXIEcxUV42OWAMD40TwkhI87iGE/f3RIZipUZxYDpjpAdqtpab/9W6qY4uvIzyJNWE4+miKGVQC5inAUMqCdZsZABhSc1fIR4gibA2mVVMCO7syfPQOq25Ts29PavWr4o4ymAfHIAj4IJzUAc3oAGaAIMxeAav4M16sl6sd+tj2lqyipld8EfW5w/gF5VM</latexit><latexit sha1_base64="ZGFVED9G3OEBK4ZvRPeA9zDaLU4=">AAACAHicbZDLSsNAFIYn9VbrLerChZvBIoiLmoigG6HoxmUVe4E2hslk0g6dzISZiVBCN76KGxeKuPUx3Pk2TtostPWHgY//nMOZ8wcJo0o7zrdVWlhcWl4pr1bW1jc2t+ztnZYSqcSkiQUTshMgRRjlpKmpZqSTSILigJF2MLzO6+1HIhUV/F6PEuLFqM9pRDHSxvLtPfVw7IfwEvbkQEDlhyc5+He+XXVqzkRwHtwCqqBQw7e/eqHAaUy4xgwp1XWdRHsZkppiRsaVXqpIgvAQ9UnXIEcxUV42OWAMD40TwkhI87iGE/f3RIZipUZxYDpjpAdqtpab/9W6qY4uvIzyJNWE4+miKGVQC5inAUMqCdZsZABhSc1fIR4gibA2mVVMCO7syfPQOq25Ts29PavWr4o4ymAfHIAj4IJzUAc3oAGaAIMxeAav4M16sl6sd+tj2lqyipld8EfW5w/gF5VM</latexit><latexit sha1_base64="ZGFVED9G3OEBK4ZvRPeA9zDaLU4=">AAACAHicbZDLSsNAFIYn9VbrLerChZvBIoiLmoigG6HoxmUVe4E2hslk0g6dzISZiVBCN76KGxeKuPUx3Pk2TtostPWHgY//nMOZ8wcJo0o7zrdVWlhcWl4pr1bW1jc2t+ztnZYSqcSkiQUTshMgRRjlpKmpZqSTSILigJF2MLzO6+1HIhUV/F6PEuLFqM9pRDHSxvLtPfVw7IfwEvbkQEDlhyc5+He+XXVqzkRwHtwCqqBQw7e/eqHAaUy4xgwp1XWdRHsZkppiRsaVXqpIgvAQ9UnXIEcxUV42OWAMD40TwkhI87iGE/f3RIZipUZxYDpjpAdqtpab/9W6qY4uvIzyJNWE4+miKGVQC5inAUMqCdZsZABhSc1fIR4gibA2mVVMCO7syfPQOq25Ts29PavWr4o4ymAfHIAj4IJzUAc3oAGaAIMxeAav4M16sl6sd+tj2lqyipld8EfW5w/gF5VM</latexit><latexit sha1_base64="ZGFVED9G3OEBK4ZvRPeA9zDaLU4=">AAACAHicbZDLSsNAFIYn9VbrLerChZvBIoiLmoigG6HoxmUVe4E2hslk0g6dzISZiVBCN76KGxeKuPUx3Pk2TtostPWHgY//nMOZ8wcJo0o7zrdVWlhcWl4pr1bW1jc2t+ztnZYSqcSkiQUTshMgRRjlpKmpZqSTSILigJF2MLzO6+1HIhUV/F6PEuLFqM9pRDHSxvLtPfVw7IfwEvbkQEDlhyc5+He+XXVqzkRwHtwCqqBQw7e/eqHAaUy4xgwp1XWdRHsZkppiRsaVXqpIgvAQ9UnXIEcxUV42OWAMD40TwkhI87iGE/f3RIZipUZxYDpjpAdqtpab/9W6qY4uvIzyJNWE4+miKGVQC5inAUMqCdZsZABhSc1fIR4gibA2mVVMCO7syfPQOq25Ts29PavWr4o4ymAfHIAj4IJzUAc3oAGaAIMxeAav4M16sl6sd+tj2lqyipld8EfW5w/gF5VM</latexit>
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Curvature and Displacement speed

u0
<latexit sha1_base64="uJ3FC45bG16KXvj1WbUPhZqMDmo=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhtlJbzJkZnadmRVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHdFqeDG+v63t7K6tr6xWdgqbu/s7u2XDg4bJsk0wzpLRKJbETUouMK65VZgK9VIZSSwGQ1vpn7zCbXhibq3oxRDSfuKx5xR66RW9tBJNZfYLZX9ij8DWSZBTsqQo9YtfXV6CcskKssENaYd+KkNx1RbzgROip3MYErZkPax7aiiEk04nt07IadO6ZE40a6UJTP198SYSmNGMnKdktqBWfSm4n9eO7PxVTjmKs0sKjZfFGeC2IRMnyc9rpFZMXKEMs3drYQNqKbMuoiKLoRg8eVl0jivBH4luLsoV6/zOApwDCdwBgFcQhVuoQZ1YCDgGV7hzXv0Xrx372PeuuLlM0fwB97nDz3RkBY=</latexit><latexit sha1_base64="uJ3FC45bG16KXvj1WbUPhZqMDmo=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhtlJbzJkZnadmRVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHdFqeDG+v63t7K6tr6xWdgqbu/s7u2XDg4bJsk0wzpLRKJbETUouMK65VZgK9VIZSSwGQ1vpn7zCbXhibq3oxRDSfuKx5xR66RW9tBJNZfYLZX9ij8DWSZBTsqQo9YtfXV6CcskKssENaYd+KkNx1RbzgROip3MYErZkPax7aiiEk04nt07IadO6ZE40a6UJTP198SYSmNGMnKdktqBWfSm4n9eO7PxVTjmKs0sKjZfFGeC2IRMnyc9rpFZMXKEMs3drYQNqKbMuoiKLoRg8eVl0jivBH4luLsoV6/zOApwDCdwBgFcQhVuoQZ1YCDgGV7hzXv0Xrx372PeuuLlM0fwB97nDz3RkBY=</latexit><latexit sha1_base64="uJ3FC45bG16KXvj1WbUPhZqMDmo=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhtlJbzJkZnadmRVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHdFqeDG+v63t7K6tr6xWdgqbu/s7u2XDg4bJsk0wzpLRKJbETUouMK65VZgK9VIZSSwGQ1vpn7zCbXhibq3oxRDSfuKx5xR66RW9tBJNZfYLZX9ij8DWSZBTsqQo9YtfXV6CcskKssENaYd+KkNx1RbzgROip3MYErZkPax7aiiEk04nt07IadO6ZE40a6UJTP198SYSmNGMnKdktqBWfSm4n9eO7PxVTjmKs0sKjZfFGeC2IRMnyc9rpFZMXKEMs3drYQNqKbMuoiKLoRg8eVl0jivBH4luLsoV6/zOApwDCdwBgFcQhVuoQZ1YCDgGV7hzXv0Xrx372PeuuLlM0fwB97nDz3RkBY=</latexit><latexit sha1_base64="uJ3FC45bG16KXvj1WbUPhZqMDmo=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhtlJbzJkZnadmRVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHdFqeDG+v63t7K6tr6xWdgqbu/s7u2XDg4bJsk0wzpLRKJbETUouMK65VZgK9VIZSSwGQ1vpn7zCbXhibq3oxRDSfuKx5xR66RW9tBJNZfYLZX9ij8DWSZBTsqQo9YtfXV6CcskKssENaYd+KkNx1RbzgROip3MYErZkPax7aiiEk04nt07IadO6ZE40a6UJTP198SYSmNGMnKdktqBWfSm4n9eO7PxVTjmKs0sKjZfFGeC2IRMnyc9rpFZMXKEMs3drYQNqKbMuoiKLoRg8eVl0jivBH4luLsoV6/zOApwDCdwBgFcQhVuoQZ1YCDgGV7hzXv0Xrx372PeuuLlM0fwB97nDz3RkBY=</latexit>



8

Stretch rate and Displacement speed

[1] Chen and Im (1998) 27th Symposium (International) on Combustion 
[2] Chakraborty, Klein and Cant (2006) Proceedings of the Combustion Institute 31

u0
<latexit sha1_base64="uJ3FC45bG16KXvj1WbUPhZqMDmo=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhtlJbzJkZnadmRVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHdFqeDG+v63t7K6tr6xWdgqbu/s7u2XDg4bJsk0wzpLRKJbETUouMK65VZgK9VIZSSwGQ1vpn7zCbXhibq3oxRDSfuKx5xR66RW9tBJNZfYLZX9ij8DWSZBTsqQo9YtfXV6CcskKssENaYd+KkNx1RbzgROip3MYErZkPax7aiiEk04nt07IadO6ZE40a6UJTP198SYSmNGMnKdktqBWfSm4n9eO7PxVTjmKs0sKjZfFGeC2IRMnyc9rpFZMXKEMs3drYQNqKbMuoiKLoRg8eVl0jivBH4luLsoV6/zOApwDCdwBgFcQhVuoQZ1YCDgGV7hzXv0Xrx372PeuuLlM0fwB97nDz3RkBY=</latexit><latexit sha1_base64="uJ3FC45bG16KXvj1WbUPhZqMDmo=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhtlJbzJkZnadmRVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHdFqeDG+v63t7K6tr6xWdgqbu/s7u2XDg4bJsk0wzpLRKJbETUouMK65VZgK9VIZSSwGQ1vpn7zCbXhibq3oxRDSfuKx5xR66RW9tBJNZfYLZX9ij8DWSZBTsqQo9YtfXV6CcskKssENaYd+KkNx1RbzgROip3MYErZkPax7aiiEk04nt07IadO6ZE40a6UJTP198SYSmNGMnKdktqBWfSm4n9eO7PxVTjmKs0sKjZfFGeC2IRMnyc9rpFZMXKEMs3drYQNqKbMuoiKLoRg8eVl0jivBH4luLsoV6/zOApwDCdwBgFcQhVuoQZ1YCDgGV7hzXv0Xrx372PeuuLlM0fwB97nDz3RkBY=</latexit><latexit sha1_base64="uJ3FC45bG16KXvj1WbUPhZqMDmo=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhtlJbzJkZnadmRVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHdFqeDG+v63t7K6tr6xWdgqbu/s7u2XDg4bJsk0wzpLRKJbETUouMK65VZgK9VIZSSwGQ1vpn7zCbXhibq3oxRDSfuKx5xR66RW9tBJNZfYLZX9ij8DWSZBTsqQo9YtfXV6CcskKssENaYd+KkNx1RbzgROip3MYErZkPax7aiiEk04nt07IadO6ZE40a6UJTP198SYSmNGMnKdktqBWfSm4n9eO7PxVTjmKs0sKjZfFGeC2IRMnyc9rpFZMXKEMs3drYQNqKbMuoiKLoRg8eVl0jivBH4luLsoV6/zOApwDCdwBgFcQhVuoQZ1YCDgGV7hzXv0Xrx372PeuuLlM0fwB97nDz3RkBY=</latexit><latexit sha1_base64="uJ3FC45bG16KXvj1WbUPhZqMDmo=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhtlJbzJkZnadmRVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHdFqeDG+v63t7K6tr6xWdgqbu/s7u2XDg4bJsk0wzpLRKJbETUouMK65VZgK9VIZSSwGQ1vpn7zCbXhibq3oxRDSfuKx5xR66RW9tBJNZfYLZX9ij8DWSZBTsqQo9YtfXV6CcskKssENaYd+KkNx1RbzgROip3MYErZkPax7aiiEk04nt07IadO6ZE40a6UJTP198SYSmNGMnKdktqBWfSm4n9eO7PxVTjmKs0sKjZfFGeC2IRMnyc9rpFZMXKEMs3drYQNqKbMuoiKLoRg8eVl0jivBH4luLsoV6/zOApwDCdwBgFcQhVuoQZ1YCDgGV7hzXv0Xrx372PeuuLlM0fwB97nDz3RkBY=</latexit>
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[1] Chen and Im (1998) 27th Symposium (International) on Combustion 
[2] Chakraborty, Klein and Cant (2006) Proceedings of the Combustion Institute 31

Lower branch

Upper branch
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Stretch rate and Displacement speed

Positive curvature, negative strain

Negative curvatures, positive strain

u0
<latexit sha1_base64="uJ3FC45bG16KXvj1WbUPhZqMDmo=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhtlJbzJkZnadmRVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHdFqeDG+v63t7K6tr6xWdgqbu/s7u2XDg4bJsk0wzpLRKJbETUouMK65VZgK9VIZSSwGQ1vpn7zCbXhibq3oxRDSfuKx5xR66RW9tBJNZfYLZX9ij8DWSZBTsqQo9YtfXV6CcskKssENaYd+KkNx1RbzgROip3MYErZkPax7aiiEk04nt07IadO6ZE40a6UJTP198SYSmNGMnKdktqBWfSm4n9eO7PxVTjmKs0sKjZfFGeC2IRMnyc9rpFZMXKEMs3drYQNqKbMuoiKLoRg8eVl0jivBH4luLsoV6/zOApwDCdwBgFcQhVuoQZ1YCDgGV7hzXv0Xrx372PeuuLlM0fwB97nDz3RkBY=</latexit><latexit sha1_base64="uJ3FC45bG16KXvj1WbUPhZqMDmo=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhtlJbzJkZnadmRVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHdFqeDG+v63t7K6tr6xWdgqbu/s7u2XDg4bJsk0wzpLRKJbETUouMK65VZgK9VIZSSwGQ1vpn7zCbXhibq3oxRDSfuKx5xR66RW9tBJNZfYLZX9ij8DWSZBTsqQo9YtfXV6CcskKssENaYd+KkNx1RbzgROip3MYErZkPax7aiiEk04nt07IadO6ZE40a6UJTP198SYSmNGMnKdktqBWfSm4n9eO7PxVTjmKs0sKjZfFGeC2IRMnyc9rpFZMXKEMs3drYQNqKbMuoiKLoRg8eVl0jivBH4luLsoV6/zOApwDCdwBgFcQhVuoQZ1YCDgGV7hzXv0Xrx372PeuuLlM0fwB97nDz3RkBY=</latexit><latexit sha1_base64="uJ3FC45bG16KXvj1WbUPhZqMDmo=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhtlJbzJkZnadmRVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHdFqeDG+v63t7K6tr6xWdgqbu/s7u2XDg4bJsk0wzpLRKJbETUouMK65VZgK9VIZSSwGQ1vpn7zCbXhibq3oxRDSfuKx5xR66RW9tBJNZfYLZX9ij8DWSZBTsqQo9YtfXV6CcskKssENaYd+KkNx1RbzgROip3MYErZkPax7aiiEk04nt07IadO6ZE40a6UJTP198SYSmNGMnKdktqBWfSm4n9eO7PxVTjmKs0sKjZfFGeC2IRMnyc9rpFZMXKEMs3drYQNqKbMuoiKLoRg8eVl0jivBH4luLsoV6/zOApwDCdwBgFcQhVuoQZ1YCDgGV7hzXv0Xrx372PeuuLlM0fwB97nDz3RkBY=</latexit><latexit sha1_base64="uJ3FC45bG16KXvj1WbUPhZqMDmo=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhtlJbzJkZnadmRVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHdFqeDG+v63t7K6tr6xWdgqbu/s7u2XDg4bJsk0wzpLRKJbETUouMK65VZgK9VIZSSwGQ1vpn7zCbXhibq3oxRDSfuKx5xR66RW9tBJNZfYLZX9ij8DWSZBTsqQo9YtfXV6CcskKssENaYd+KkNx1RbzgROip3MYErZkPax7aiiEk04nt07IadO6ZE40a6UJTP198SYSmNGMnKdktqBWfSm4n9eO7PxVTjmKs0sKjZfFGeC2IRMnyc9rpFZMXKEMs3drYQNqKbMuoiKLoRg8eVl0jivBH4luLsoV6/zOApwDCdwBgFcQhVuoQZ1YCDgGV7hzXv0Xrx372PeuuLlM0fwB97nDz3RkBY=</latexit>

shift  in  contributions  from  different  regions  of  the  flame  surface  points  to  the 
underlying competition between strain and curvature  
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sd =
!̇

⇢|rc| +
n ·r (⇢Dn ·rc)

⇢|rc| �Dr · n
<latexit sha1_base64="oeEQ7z059WlgLZm157rkqGSdDCk="></latexit><latexit sha1_base64="oeEQ7z059WlgLZm157rkqGSdDCk="></latexit><latexit sha1_base64="oeEQ7z059WlgLZm157rkqGSdDCk="></latexit><latexit sha1_base64="oeEQ7z059WlgLZm157rkqGSdDCk="></latexit>

st
<latexit sha1_base64="NO/AVq0yYsPdpG3K5Q5U13QK4ss=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpwfSx71a9mjcHWSV+QapQoNF3v3qDhGUxV8gkNabreykGOdUomOTTSi8zPKVsTIe8a6miMTdBPj91Ss6sMiBRom0pJHP190ROY2MmcWg7Y4ojs+zNxP+8bobRdZALlWbIFVssijJJMCGzv8lAaM5QTiyhTAt7K2EjqilDm07FhuAvv7xKWhc136v595fV+k0RRxlO4BTOwYcrqMMdNKAJDIbwDK/w5kjnxXl3PhatJaeYOYY/cD5/AGmejd4=</latexit><latexit sha1_base64="NO/AVq0yYsPdpG3K5Q5U13QK4ss=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpwfSx71a9mjcHWSV+QapQoNF3v3qDhGUxV8gkNabreykGOdUomOTTSi8zPKVsTIe8a6miMTdBPj91Ss6sMiBRom0pJHP190ROY2MmcWg7Y4ojs+zNxP+8bobRdZALlWbIFVssijJJMCGzv8lAaM5QTiyhTAt7K2EjqilDm07FhuAvv7xKWhc136v595fV+k0RRxlO4BTOwYcrqMMdNKAJDIbwDK/w5kjnxXl3PhatJaeYOYY/cD5/AGmejd4=</latexit><latexit sha1_base64="NO/AVq0yYsPdpG3K5Q5U13QK4ss=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpwfSx71a9mjcHWSV+QapQoNF3v3qDhGUxV8gkNabreykGOdUomOTTSi8zPKVsTIe8a6miMTdBPj91Ss6sMiBRom0pJHP190ROY2MmcWg7Y4ojs+zNxP+8bobRdZALlWbIFVssijJJMCGzv8lAaM5QTiyhTAt7K2EjqilDm07FhuAvv7xKWhc136v595fV+k0RRxlO4BTOwYcrqMMdNKAJDIbwDK/w5kjnxXl3PhatJaeYOYY/cD5/AGmejd4=</latexit><latexit sha1_base64="NO/AVq0yYsPdpG3K5Q5U13QK4ss=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpwfSx71a9mjcHWSV+QapQoNF3v3qDhGUxV8gkNabreykGOdUomOTTSi8zPKVsTIe8a6miMTdBPj91Ss6sMiBRom0pJHP190ROY2MmcWg7Y4ojs+zNxP+8bobRdZALlWbIFVssijJJMCGzv8lAaM5QTiyhTAt7K2EjqilDm07FhuAvv7xKWhc136v595fV+k0RRxlO4BTOwYcrqMMdNKAJDIbwDK/w5kjnxXl3PhatJaeYOYY/cD5/AGmejd4=</latexit>

sr
<latexit sha1_base64="44hnBacUXbJzN4VlZyJ4/746f0w=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpwfR13616NW8Oskr8glShQKPvfvUGCctirpBJakzX91IMcqpRMMmnlV5meErZmA5511JFY26CfH7qlJxZZUCiRNtSSObq74mcxsZM4tB2xhRHZtmbif953Qyj6yAXKs2QK7ZYFGWSYEJmf5OB0JyhnFhCmRb2VsJGVFOGNp2KDcFffnmVtC5qvlfz7y+r9ZsijjKcwCmcgw9XUIc7aEATGAzhGV7hzZHOi/PufCxaS04xcwx/4Hz+AGaWjdw=</latexit><latexit sha1_base64="44hnBacUXbJzN4VlZyJ4/746f0w=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpwfR13616NW8Oskr8glShQKPvfvUGCctirpBJakzX91IMcqpRMMmnlV5meErZmA5511JFY26CfH7qlJxZZUCiRNtSSObq74mcxsZM4tB2xhRHZtmbif953Qyj6yAXKs2QK7ZYFGWSYEJmf5OB0JyhnFhCmRb2VsJGVFOGNp2KDcFffnmVtC5qvlfz7y+r9ZsijjKcwCmcgw9XUIc7aEATGAzhGV7hzZHOi/PufCxaS04xcwx/4Hz+AGaWjdw=</latexit><latexit sha1_base64="44hnBacUXbJzN4VlZyJ4/746f0w=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpwfR13616NW8Oskr8glShQKPvfvUGCctirpBJakzX91IMcqpRMMmnlV5meErZmA5511JFY26CfH7qlJxZZUCiRNtSSObq74mcxsZM4tB2xhRHZtmbif953Qyj6yAXKs2QK7ZYFGWSYEJmf5OB0JyhnFhCmRb2VsJGVFOGNp2KDcFffnmVtC5qvlfz7y+r9ZsijjKcwCmcgw9XUIc7aEATGAzhGV7hzZHOi/PufCxaS04xcwx/4Hz+AGaWjdw=</latexit><latexit sha1_base64="44hnBacUXbJzN4VlZyJ4/746f0w=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpwfR13616NW8Oskr8glShQKPvfvUGCctirpBJakzX91IMcqpRMMmnlV5meErZmA5511JFY26CfH7qlJxZZUCiRNtSSObq74mcxsZM4tB2xhRHZtmbif953Qyj6yAXKs2QK7ZYFGWSYEJmf5OB0JyhnFhCmRb2VsJGVFOGNp2KDcFffnmVtC5qvlfz7y+r9ZsijjKcwCmcgw9XUIc7aEATGAzhGV7hzZHOi/PufCxaS04xcwx/4Hz+AGaWjdw=</latexit>

sn
<latexit sha1_base64="3OVG9iiJpms2tTPzTblozg9NOEM=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis96L7su1Wv5s1BVolfkCoUaPTdr94gYVmM0jBBte76XmqCnCrDmcBppZdpTCkb0yF2LZU0Rh3k81On5MwqAxIlypY0ZK7+nshprPUkDm1nTM1IL3sz8T+vm5noOsi5TDODki0WRZkgJiGzv8mAK2RGTCyhTHF7K2EjqigzNp2KDcFffnmVtC5qvlfz7y+r9ZsijjKcwCmcgw9XUIc7aEATGAzhGV7hzRHOi/PufCxaS04xcwx/4Hz+AGCGjdg=</latexit><latexit sha1_base64="3OVG9iiJpms2tTPzTblozg9NOEM=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis96L7su1Wv5s1BVolfkCoUaPTdr94gYVmM0jBBte76XmqCnCrDmcBppZdpTCkb0yF2LZU0Rh3k81On5MwqAxIlypY0ZK7+nshprPUkDm1nTM1IL3sz8T+vm5noOsi5TDODki0WRZkgJiGzv8mAK2RGTCyhTHF7K2EjqigzNp2KDcFffnmVtC5qvlfz7y+r9ZsijjKcwCmcgw9XUIc7aEATGAzhGV7hzRHOi/PufCxaS04xcwx/4Hz+AGCGjdg=</latexit><latexit sha1_base64="3OVG9iiJpms2tTPzTblozg9NOEM=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis96L7su1Wv5s1BVolfkCoUaPTdr94gYVmM0jBBte76XmqCnCrDmcBppZdpTCkb0yF2LZU0Rh3k81On5MwqAxIlypY0ZK7+nshprPUkDm1nTM1IL3sz8T+vm5noOsi5TDODki0WRZkgJiGzv8mAK2RGTCyhTHF7K2EjqigzNp2KDcFffnmVtC5qvlfz7y+r9ZsijjKcwCmcgw9XUIc7aEATGAzhGV7hzRHOi/PufCxaS04xcwx/4Hz+AGCGjdg=</latexit><latexit sha1_base64="3OVG9iiJpms2tTPzTblozg9NOEM=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis96L7su1Wv5s1BVolfkCoUaPTdr94gYVmM0jBBte76XmqCnCrDmcBppZdpTCkb0yF2LZU0Rh3k81On5MwqAxIlypY0ZK7+nshprPUkDm1nTM1IL3sz8T+vm5noOsi5TDODki0WRZkgJiGzv8mAK2RGTCyhTHF7K2EjqigzNp2KDcFffnmVtC5qvlfz7y+r9ZsijjKcwCmcgw9XUIc7aEATGAzhGV7hzRHOi/PufCxaS04xcwx/4Hz+AGCGjdg=</latexit>

Displacement speed components

u0
<latexit sha1_base64="uJ3FC45bG16KXvj1WbUPhZqMDmo=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhtlJbzJkZnadmRVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHdFqeDG+v63t7K6tr6xWdgqbu/s7u2XDg4bJsk0wzpLRKJbETUouMK65VZgK9VIZSSwGQ1vpn7zCbXhibq3oxRDSfuKx5xR66RW9tBJNZfYLZX9ij8DWSZBTsqQo9YtfXV6CcskKssENaYd+KkNx1RbzgROip3MYErZkPax7aiiEk04nt07IadO6ZE40a6UJTP198SYSmNGMnKdktqBWfSm4n9eO7PxVTjmKs0sKjZfFGeC2IRMnyc9rpFZMXKEMs3drYQNqKbMuoiKLoRg8eVl0jivBH4luLsoV6/zOApwDCdwBgFcQhVuoQZ1YCDgGV7hzXv0Xrx372PeuuLlM0fwB97nDz3RkBY=</latexit><latexit sha1_base64="uJ3FC45bG16KXvj1WbUPhZqMDmo=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhtlJbzJkZnadmRVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHdFqeDG+v63t7K6tr6xWdgqbu/s7u2XDg4bJsk0wzpLRKJbETUouMK65VZgK9VIZSSwGQ1vpn7zCbXhibq3oxRDSfuKx5xR66RW9tBJNZfYLZX9ij8DWSZBTsqQo9YtfXV6CcskKssENaYd+KkNx1RbzgROip3MYErZkPax7aiiEk04nt07IadO6ZE40a6UJTP198SYSmNGMnKdktqBWfSm4n9eO7PxVTjmKs0sKjZfFGeC2IRMnyc9rpFZMXKEMs3drYQNqKbMuoiKLoRg8eVl0jivBH4luLsoV6/zOApwDCdwBgFcQhVuoQZ1YCDgGV7hzXv0Xrx372PeuuLlM0fwB97nDz3RkBY=</latexit><latexit sha1_base64="uJ3FC45bG16KXvj1WbUPhZqMDmo=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhtlJbzJkZnadmRVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHdFqeDG+v63t7K6tr6xWdgqbu/s7u2XDg4bJsk0wzpLRKJbETUouMK65VZgK9VIZSSwGQ1vpn7zCbXhibq3oxRDSfuKx5xR66RW9tBJNZfYLZX9ij8DWSZBTsqQo9YtfXV6CcskKssENaYd+KkNx1RbzgROip3MYErZkPax7aiiEk04nt07IadO6ZE40a6UJTP198SYSmNGMnKdktqBWfSm4n9eO7PxVTjmKs0sKjZfFGeC2IRMnyc9rpFZMXKEMs3drYQNqKbMuoiKLoRg8eVl0jivBH4luLsoV6/zOApwDCdwBgFcQhVuoQZ1YCDgGV7hzXv0Xrx372PeuuLlM0fwB97nDz3RkBY=</latexit><latexit sha1_base64="uJ3FC45bG16KXvj1WbUPhZqMDmo=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhtlJbzJkZnadmRVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHdFqeDG+v63t7K6tr6xWdgqbu/s7u2XDg4bJsk0wzpLRKJbETUouMK65VZgK9VIZSSwGQ1vpn7zCbXhibq3oxRDSfuKx5xR66RW9tBJNZfYLZX9ij8DWSZBTsqQo9YtfXV6CcskKssENaYd+KkNx1RbzgROip3MYErZkPax7aiiEk04nt07IadO6ZE40a6UJTP198SYSmNGMnKdktqBWfSm4n9eO7PxVTjmKs0sKjZfFGeC2IRMnyc9rpFZMXKEMs3drYQNqKbMuoiKLoRg8eVl0jivBH4luLsoV6/zOApwDCdwBgFcQhVuoQZ1YCDgGV7hzXv0Xrx372PeuuLlM0fwB97nDz3RkBY=</latexit>
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sd =
!̇

⇢|rc| +
n ·r (⇢Dn ·rc)

⇢|rc| �Dr · n
<latexit sha1_base64="oeEQ7z059WlgLZm157rkqGSdDCk="></latexit><latexit sha1_base64="oeEQ7z059WlgLZm157rkqGSdDCk="></latexit><latexit sha1_base64="oeEQ7z059WlgLZm157rkqGSdDCk="></latexit><latexit sha1_base64="oeEQ7z059WlgLZm157rkqGSdDCk="></latexit>

Displacement speed components

u0
<latexit sha1_base64="uJ3FC45bG16KXvj1WbUPhZqMDmo=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhtlJbzJkZnadmRVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHdFqeDG+v63t7K6tr6xWdgqbu/s7u2XDg4bJsk0wzpLRKJbETUouMK65VZgK9VIZSSwGQ1vpn7zCbXhibq3oxRDSfuKx5xR66RW9tBJNZfYLZX9ij8DWSZBTsqQo9YtfXV6CcskKssENaYd+KkNx1RbzgROip3MYErZkPax7aiiEk04nt07IadO6ZE40a6UJTP198SYSmNGMnKdktqBWfSm4n9eO7PxVTjmKs0sKjZfFGeC2IRMnyc9rpFZMXKEMs3drYQNqKbMuoiKLoRg8eVl0jivBH4luLsoV6/zOApwDCdwBgFcQhVuoQZ1YCDgGV7hzXv0Xrx372PeuuLlM0fwB97nDz3RkBY=</latexit><latexit sha1_base64="uJ3FC45bG16KXvj1WbUPhZqMDmo=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhtlJbzJkZnadmRVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHdFqeDG+v63t7K6tr6xWdgqbu/s7u2XDg4bJsk0wzpLRKJbETUouMK65VZgK9VIZSSwGQ1vpn7zCbXhibq3oxRDSfuKx5xR66RW9tBJNZfYLZX9ij8DWSZBTsqQo9YtfXV6CcskKssENaYd+KkNx1RbzgROip3MYErZkPax7aiiEk04nt07IadO6ZE40a6UJTP198SYSmNGMnKdktqBWfSm4n9eO7PxVTjmKs0sKjZfFGeC2IRMnyc9rpFZMXKEMs3drYQNqKbMuoiKLoRg8eVl0jivBH4luLsoV6/zOApwDCdwBgFcQhVuoQZ1YCDgGV7hzXv0Xrx372PeuuLlM0fwB97nDz3RkBY=</latexit><latexit sha1_base64="uJ3FC45bG16KXvj1WbUPhZqMDmo=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhtlJbzJkZnadmRVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHdFqeDG+v63t7K6tr6xWdgqbu/s7u2XDg4bJsk0wzpLRKJbETUouMK65VZgK9VIZSSwGQ1vpn7zCbXhibq3oxRDSfuKx5xR66RW9tBJNZfYLZX9ij8DWSZBTsqQo9YtfXV6CcskKssENaYd+KkNx1RbzgROip3MYErZkPax7aiiEk04nt07IadO6ZE40a6UJTP198SYSmNGMnKdktqBWfSm4n9eO7PxVTjmKs0sKjZfFGeC2IRMnyc9rpFZMXKEMs3drYQNqKbMuoiKLoRg8eVl0jivBH4luLsoV6/zOApwDCdwBgFcQhVuoQZ1YCDgGV7hzXv0Xrx372PeuuLlM0fwB97nDz3RkBY=</latexit><latexit sha1_base64="uJ3FC45bG16KXvj1WbUPhZqMDmo=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhtlJbzJkZnadmRVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHdFqeDG+v63t7K6tr6xWdgqbu/s7u2XDg4bJsk0wzpLRKJbETUouMK65VZgK9VIZSSwGQ1vpn7zCbXhibq3oxRDSfuKx5xR66RW9tBJNZfYLZX9ij8DWSZBTsqQo9YtfXV6CcskKssENaYd+KkNx1RbzgROip3MYErZkPax7aiiEk04nt07IadO6ZE40a6UJTP198SYSmNGMnKdktqBWfSm4n9eO7PxVTjmKs0sKjZfFGeC2IRMnyc9rpFZMXKEMs3drYQNqKbMuoiKLoRg8eVl0jivBH4luLsoV6/zOApwDCdwBgFcQhVuoQZ1YCDgGV7hzXv0Xrx372PeuuLlM0fwB97nDz3RkBY=</latexit>

st
<latexit sha1_base64="NO/AVq0yYsPdpG3K5Q5U13QK4ss=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpwfSx71a9mjcHWSV+QapQoNF3v3qDhGUxV8gkNabreykGOdUomOTTSi8zPKVsTIe8a6miMTdBPj91Ss6sMiBRom0pJHP190ROY2MmcWg7Y4ojs+zNxP+8bobRdZALlWbIFVssijJJMCGzv8lAaM5QTiyhTAt7K2EjqilDm07FhuAvv7xKWhc136v595fV+k0RRxlO4BTOwYcrqMMdNKAJDIbwDK/w5kjnxXl3PhatJaeYOYY/cD5/AGmejd4=</latexit><latexit sha1_base64="NO/AVq0yYsPdpG3K5Q5U13QK4ss=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpwfSx71a9mjcHWSV+QapQoNF3v3qDhGUxV8gkNabreykGOdUomOTTSi8zPKVsTIe8a6miMTdBPj91Ss6sMiBRom0pJHP190ROY2MmcWg7Y4ojs+zNxP+8bobRdZALlWbIFVssijJJMCGzv8lAaM5QTiyhTAt7K2EjqilDm07FhuAvv7xKWhc136v595fV+k0RRxlO4BTOwYcrqMMdNKAJDIbwDK/w5kjnxXl3PhatJaeYOYY/cD5/AGmejd4=</latexit><latexit sha1_base64="NO/AVq0yYsPdpG3K5Q5U13QK4ss=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpwfSx71a9mjcHWSV+QapQoNF3v3qDhGUxV8gkNabreykGOdUomOTTSi8zPKVsTIe8a6miMTdBPj91Ss6sMiBRom0pJHP190ROY2MmcWg7Y4ojs+zNxP+8bobRdZALlWbIFVssijJJMCGzv8lAaM5QTiyhTAt7K2EjqilDm07FhuAvv7xKWhc136v595fV+k0RRxlO4BTOwYcrqMMdNKAJDIbwDK/w5kjnxXl3PhatJaeYOYY/cD5/AGmejd4=</latexit><latexit sha1_base64="NO/AVq0yYsPdpG3K5Q5U13QK4ss=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpwfSx71a9mjcHWSV+QapQoNF3v3qDhGUxV8gkNabreykGOdUomOTTSi8zPKVsTIe8a6miMTdBPj91Ss6sMiBRom0pJHP190ROY2MmcWg7Y4ojs+zNxP+8bobRdZALlWbIFVssijJJMCGzv8lAaM5QTiyhTAt7K2EjqilDm07FhuAvv7xKWhc136v595fV+k0RRxlO4BTOwYcrqMMdNKAJDIbwDK/w5kjnxXl3PhatJaeYOYY/cD5/AGmejd4=</latexit>

sr
<latexit sha1_base64="44hnBacUXbJzN4VlZyJ4/746f0w=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpwfR13616NW8Oskr8glShQKPvfvUGCctirpBJakzX91IMcqpRMMmnlV5meErZmA5511JFY26CfH7qlJxZZUCiRNtSSObq74mcxsZM4tB2xhRHZtmbif953Qyj6yAXKs2QK7ZYFGWSYEJmf5OB0JyhnFhCmRb2VsJGVFOGNp2KDcFffnmVtC5qvlfz7y+r9ZsijjKcwCmcgw9XUIc7aEATGAzhGV7hzZHOi/PufCxaS04xcwx/4Hz+AGaWjdw=</latexit><latexit sha1_base64="44hnBacUXbJzN4VlZyJ4/746f0w=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpwfR13616NW8Oskr8glShQKPvfvUGCctirpBJakzX91IMcqpRMMmnlV5meErZmA5511JFY26CfH7qlJxZZUCiRNtSSObq74mcxsZM4tB2xhRHZtmbif953Qyj6yAXKs2QK7ZYFGWSYEJmf5OB0JyhnFhCmRb2VsJGVFOGNp2KDcFffnmVtC5qvlfz7y+r9ZsijjKcwCmcgw9XUIc7aEATGAzhGV7hzZHOi/PufCxaS04xcwx/4Hz+AGaWjdw=</latexit><latexit sha1_base64="44hnBacUXbJzN4VlZyJ4/746f0w=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpwfR13616NW8Oskr8glShQKPvfvUGCctirpBJakzX91IMcqpRMMmnlV5meErZmA5511JFY26CfH7qlJxZZUCiRNtSSObq74mcxsZM4tB2xhRHZtmbif953Qyj6yAXKs2QK7ZYFGWSYEJmf5OB0JyhnFhCmRb2VsJGVFOGNp2KDcFffnmVtC5qvlfz7y+r9ZsijjKcwCmcgw9XUIc7aEATGAzhGV7hzZHOi/PufCxaS04xcwx/4Hz+AGaWjdw=</latexit><latexit sha1_base64="44hnBacUXbJzN4VlZyJ4/746f0w=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpwfR13616NW8Oskr8glShQKPvfvUGCctirpBJakzX91IMcqpRMMmnlV5meErZmA5511JFY26CfH7qlJxZZUCiRNtSSObq74mcxsZM4tB2xhRHZtmbif953Qyj6yAXKs2QK7ZYFGWSYEJmf5OB0JyhnFhCmRb2VsJGVFOGNp2KDcFffnmVtC5qvlfz7y+r9ZsijjKcwCmcgw9XUIc7aEATGAzhGV7hzZHOi/PufCxaS04xcwx/4Hz+AGaWjdw=</latexit>

sn
<latexit sha1_base64="3OVG9iiJpms2tTPzTblozg9NOEM=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis96L7su1Wv5s1BVolfkCoUaPTdr94gYVmM0jBBte76XmqCnCrDmcBppZdpTCkb0yF2LZU0Rh3k81On5MwqAxIlypY0ZK7+nshprPUkDm1nTM1IL3sz8T+vm5noOsi5TDODki0WRZkgJiGzv8mAK2RGTCyhTHF7K2EjqigzNp2KDcFffnmVtC5qvlfz7y+r9ZsijjKcwCmcgw9XUIc7aEATGAzhGV7hzRHOi/PufCxaS04xcwx/4Hz+AGCGjdg=</latexit><latexit sha1_base64="3OVG9iiJpms2tTPzTblozg9NOEM=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis96L7su1Wv5s1BVolfkCoUaPTdr94gYVmM0jBBte76XmqCnCrDmcBppZdpTCkb0yF2LZU0Rh3k81On5MwqAxIlypY0ZK7+nshprPUkDm1nTM1IL3sz8T+vm5noOsi5TDODki0WRZkgJiGzv8mAK2RGTCyhTHF7K2EjqigzNp2KDcFffnmVtC5qvlfz7y+r9ZsijjKcwCmcgw9XUIc7aEATGAzhGV7hzRHOi/PufCxaS04xcwx/4Hz+AGCGjdg=</latexit><latexit sha1_base64="3OVG9iiJpms2tTPzTblozg9NOEM=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis96L7su1Wv5s1BVolfkCoUaPTdr94gYVmM0jBBte76XmqCnCrDmcBppZdpTCkb0yF2LZU0Rh3k81On5MwqAxIlypY0ZK7+nshprPUkDm1nTM1IL3sz8T+vm5noOsi5TDODki0WRZkgJiGzv8mAK2RGTCyhTHF7K2EjqigzNp2KDcFffnmVtC5qvlfz7y+r9ZsijjKcwCmcgw9XUIc7aEATGAzhGV7hzRHOi/PufCxaS04xcwx/4Hz+AGCGjdg=</latexit><latexit sha1_base64="3OVG9iiJpms2tTPzTblozg9NOEM=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis96L7su1Wv5s1BVolfkCoUaPTdr94gYVmM0jBBte76XmqCnCrDmcBppZdpTCkb0yF2LZU0Rh3k81On5MwqAxIlypY0ZK7+nshprPUkDm1nTM1IL3sz8T+vm5noOsi5TDODki0WRZkgJiGzv8mAK2RGTCyhTHF7K2EjqigzNp2KDcFffnmVtC5qvlfz7y+r9ZsijjKcwCmcgw9XUIc7aEATGAzhGV7hzRHOi/PufCxaS04xcwx/4Hz+AGCGjdg=</latexit>
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Implications: distribution of strain rate

hṡi = hati+ 2h(sr + sn)hmi+ 2hsthmi
<latexit sha1_base64="z7hCvokikPK9WfgTUPjWoiVZSFc=">AAACVnicbZFfS8MwFMXT6tyc/6o++hIcwkQY7RD0RRB98XGCm8JaSpplWzBJS3IrjLIvqS/6UXwRs62KTi8ETn7nXpKcJJngBnz/zXFXVitr1dp6fWNza3vH293rmTTXlHVpKlL9kBDDBFesCxwEe8g0IzIR7D55vJ75909MG56qO5hkLJJkpPiQUwIWxZ4MBVEjwXA4SKEwUxzqxf4Cfzkkhm96gtvfvGlibYGJ1TEex/LfHmNnf3ix1/Bb/rzwXxGUooHK6sTes70XzSVTQAUxph/4GUQF0cCpYNN6mBuWEfpIRqxvpSKSmaiYxzLFR5YM8DDVdinAc/pzoiDSmIlMbKckMDbL3gz+5/VzGJ5HBVdZDkzRxUHDXGBI8SxjPOCaURATKwjV3N4V0zHRhIL9iboNIVh+8l/Ra7cCvxXcnjYur8o4augAHaImCtAZukQ3qIO6iKIX9O64zorz6ny4Fbe6aHWdcmYf/SrX+wTRmbDp</latexit><latexit sha1_base64="z7hCvokikPK9WfgTUPjWoiVZSFc=">AAACVnicbZFfS8MwFMXT6tyc/6o++hIcwkQY7RD0RRB98XGCm8JaSpplWzBJS3IrjLIvqS/6UXwRs62KTi8ETn7nXpKcJJngBnz/zXFXVitr1dp6fWNza3vH293rmTTXlHVpKlL9kBDDBFesCxwEe8g0IzIR7D55vJ75909MG56qO5hkLJJkpPiQUwIWxZ4MBVEjwXA4SKEwUxzqxf4Cfzkkhm96gtvfvGlibYGJ1TEex/LfHmNnf3ix1/Bb/rzwXxGUooHK6sTes70XzSVTQAUxph/4GUQF0cCpYNN6mBuWEfpIRqxvpSKSmaiYxzLFR5YM8DDVdinAc/pzoiDSmIlMbKckMDbL3gz+5/VzGJ5HBVdZDkzRxUHDXGBI8SxjPOCaURATKwjV3N4V0zHRhIL9iboNIVh+8l/Ra7cCvxXcnjYur8o4augAHaImCtAZukQ3qIO6iKIX9O64zorz6ny4Fbe6aHWdcmYf/SrX+wTRmbDp</latexit><latexit sha1_base64="z7hCvokikPK9WfgTUPjWoiVZSFc=">AAACVnicbZFfS8MwFMXT6tyc/6o++hIcwkQY7RD0RRB98XGCm8JaSpplWzBJS3IrjLIvqS/6UXwRs62KTi8ETn7nXpKcJJngBnz/zXFXVitr1dp6fWNza3vH293rmTTXlHVpKlL9kBDDBFesCxwEe8g0IzIR7D55vJ75909MG56qO5hkLJJkpPiQUwIWxZ4MBVEjwXA4SKEwUxzqxf4Cfzkkhm96gtvfvGlibYGJ1TEex/LfHmNnf3ix1/Bb/rzwXxGUooHK6sTes70XzSVTQAUxph/4GUQF0cCpYNN6mBuWEfpIRqxvpSKSmaiYxzLFR5YM8DDVdinAc/pzoiDSmIlMbKckMDbL3gz+5/VzGJ5HBVdZDkzRxUHDXGBI8SxjPOCaURATKwjV3N4V0zHRhIL9iboNIVh+8l/Ra7cCvxXcnjYur8o4augAHaImCtAZukQ3qIO6iKIX9O64zorz6ny4Fbe6aHWdcmYf/SrX+wTRmbDp</latexit><latexit sha1_base64="z7hCvokikPK9WfgTUPjWoiVZSFc=">AAACVnicbZFfS8MwFMXT6tyc/6o++hIcwkQY7RD0RRB98XGCm8JaSpplWzBJS3IrjLIvqS/6UXwRs62KTi8ETn7nXpKcJJngBnz/zXFXVitr1dp6fWNza3vH293rmTTXlHVpKlL9kBDDBFesCxwEe8g0IzIR7D55vJ75909MG56qO5hkLJJkpPiQUwIWxZ4MBVEjwXA4SKEwUxzqxf4Cfzkkhm96gtvfvGlibYGJ1TEex/LfHmNnf3ix1/Bb/rzwXxGUooHK6sTes70XzSVTQAUxph/4GUQF0cCpYNN6mBuWEfpIRqxvpSKSmaiYxzLFR5YM8DDVdinAc/pzoiDSmIlMbKckMDbL3gz+5/VzGJ5HBVdZDkzRxUHDXGBI8SxjPOCaURATKwjV3N4V0zHRhIL9iboNIVh+8l/Ra7cCvxXcnjYur8o4augAHaImCtAZukQ3qIO6iKIX9O64zorz6ny4Fbe6aHWdcmYf/SrX+wTRmbDp</latexit>
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Implications: distribution of propagation rate

hṡi = hati+ 2h(sr + sn)hmi � 4Dhh2
mi

<latexit sha1_base64="KFeS3RpvsEmcEEpWE3GSCUh3vhE="></latexit><latexit sha1_base64="KFeS3RpvsEmcEEpWE3GSCUh3vhE="></latexit><latexit sha1_base64="KFeS3RpvsEmcEEpWE3GSCUh3vhE="></latexit><latexit sha1_base64="KFeS3RpvsEmcEEpWE3GSCUh3vhE="></latexit>
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1. There appears to be no qualitative change in the statistics 
of displacement speed and its separate components as 
the turbulence intensity is increased 

2. Accurate modelling of the displacement speed appears to 
be a requirement in order to capture the non-linearities 
observed in the stretch rate and its components

Publication: Nivarti and Cant (2018) Flow Turbulence and Combustion (accepted)


