
 

���&(%�!�"'�#���(%�( �"'�� (�'(�'�#"&��"���$��� #)��*�� '%�&#"��
	#$$ �%��� #��!�'�%

+>;:0=�!LB4;8
�8>4=68=44A8=6��4?0AC<4=C���0I8>B<0=?0N0�*=8E4AB8CH�������)>:0C��)DA:4H

)74� ?4A5>A<0=24� >5� *;CA0B>=82� �>??;4A� +4;>28<4C4A� �*�+�� 5>A� C74� <40BDA4<4=C� >5� CDA1D;4=24
5;D2CD0C8>=B� 8=�?8?4� 5;>F�F0B� 8=E4BC860C43	��>A� C78B�?DA?>B4�0�28A2D;0C>AH�F0C4A� 5;>F�BHBC4<�F0B�1D8;C
0=3�DB43	��70=64�>5�0<?;8CD34�>5�CDA1D;4=C�5;D2CD0C8>=B�F8C7�'4H=>;3B�=D<14A�0=3�A0380;�?>B8C8>=�F4A4
>1C08=43� 5A><� 38A42C� E4;>28CH� <40BDA4<4=CB� 1H� *�+	� '>>C� <40=� B@D0A4� �A	<	B	�� E0;D4B� >5� E4;>28CH
5;D2CD0C8>=B� 8=� C74�?A>14�38A42C8>=� C70C� 703�144=�>1C08=43� 5A><�*�+�<40BDA4<4=CB�F4A4� 2><?0A43
F8C7� 0� ?0BC� BCD3H� 8=� C74� ;8C4A0CDA4	� #40BDA4<4=C� A4BD;CB� A4E40;43� C74� >E4A� 4BC8<0C8>=� >5� E4;>28CH
5;D2CD0C8>=B�1H�*�+�0=3�0AC4502CB�>=�C74�E4;>28CH�<40BDA4<4=CB�>5�=40A�F0;;�A468>=�1420DB4�>5�BCA>=6
D;CA0B>D=3�?8?4�F0;;� 8=C4A02C8>=B	�$4E4AC74;4BB�� E0;D01;4�0=3� B0C8B502C>AH�<40BDA4<4=CB�>5� CDA1D;4=C
5;D2CD0C8>=B�5A><�C74�50A�70;5�A468>=�>5�?8?4�F4A4�>1C08=43�1H <40=B�>5�*�+	

�*)#%�&� *;CA0B>=82��>??;4A�E4;>28<4CAH��&8?4�5;>F��#40BDA4<4=C�>5�CDA1D;4=C�5;D2CD0C8>=B

�������	������

�22DA0C4;H�<40BDA4<4=C�>5�?8?4� CDA1D;4=24� 8B�0=
8<?>AC0=C� 8BBD4� 8=� B4E4A0;� :8=3B� >5� ?7HB820;�
274<820;��0=3�18><43820;�?A>24BB4B .��/	��4B?8C4
>5� B><4� F4;;� 4BC01;8B743� 5;>F� <40BDA4<4=C
C427=8@D4B�� ;0C4;H� *�+� 70B� 4<4A643� 0B� 0=
8<?>AC0=C� >=4� F8C7� B><4� 03E0=C064B� >E4A� C74
>C74AB� ;8:4� =>=8=E0B8E4� <40BDA4<4=C� >5� >?0@D4
5;D83B�0=3�<D;C838<4=B8>=0;� 5;>F�<0??8=6 .�/	� �C� 8B
0� E0;D01;4� 0=3� BD224BB5D;� C>>;� 5>A� C74
<40BDA4<4=C� >5� BC403H� 5;>FB� ;8:4� 8=� ;0<8=0A
A468<4� .�/	� %=� C74� >C74A� 70=3� <40BDA4<4=C
?4A5>A<0=24� >5� D;CA0B>=82� �>??;4A� <4C7>3B
B7>D;3�14�8=E4BC860C43�5>A�50BC�CA0=B84=C�5;>FB�;8:4
CDA1D;4=C� 5;D2CD0C8>=B� .�/	� �;>DC84A� 4C� 0; .�/� 703
BC0C43�C70C�5DAC74A�E0;830C8>=�>5��>??;4A�D;CA0B>D=3
C427=8@D4�F8C7� ;0B4A��>??;4A�0=4<><4CAH�>A�7>C�
58;<� 8B� =424BB0AH� C>� 14� 01;4� C>� DB4� 8=� CDA1D;4=C
5;>F�<40BDA4<4=CB	

)74� 08<� >5� C78B� BCD3H� 8B� C>� 0BB4BB� C74
?4A5>A<0=24� >5� *�+� 5>A� C74� <40BDA4<4=C� >5
CDA1D;4=C�5;D2CD0C8>=B� 8=�?8?4�5;>F	��=�C74�5>;;>F8=6
B42C8>=B� 0� 34B2A8?C8>=� >5� C74� 4G?4A8<4=C0;� B4CD?
0=3� *�+� <40BDA4<4=C� ?0A0<4C4AB� 0A4� 68E4=
5>;;>F43� 1H� C74� A	<	B	� 38BCA81DC8>=� >5� E4;>28CH
5;D2CD0C8>=B�F8C7�A0380;�38BC0=24�0=3�5;>F�A0C4	

��
��
���
����

��� �
��

)74� 5;>F� BHBC4<� B7>F=� 8=� �86	� �� 2>=B8BCB� >5
?;0BC82� CD18=6� F8C7� �	�K��

�
<� 8==4A� 380<4C4A�� 0

A>C0<4C4A�� 0� 60C4� E0;E4�� 0� 38554A4=C80;� ?A4BBDA4
CA0=B3D24A�� CF>�?;0BC82� C0=:B�>5��	��<

�
4027��0=3

0�24=CA85D60;�?D<?	�)74�BCA0867C� CD18=6�D?BCA40<
>5�C74�<40BDA4<4=C�?>8=C�8B��	��<�8=�;4=6C7��F7827

8B�BD558284=C� C>�4=BDA4� 5D;;H�34E4;>?43� 5;>F� �"
� R

����� F8C78=� C74� BCD3843� A0=64� >5� '4H=>;3B
=D<14A� ���	� )74� 38BC0=24� 14CF44=� C74
<40BDA4<4=C� ?>8=C� 0=3� C74� 4=3� >5� C74� BCA0867C
CD18=6� 8B��	��<�B>�C70C�4=3�45542CB�0A4�0E>8343�8=
C74� <40BDA4<4=CB	� �� 2>=BC0=C� F0C4A� 7403� 8B
<08=C08=43�1H� ?D<?8=6� C0?�F0C4A� 5A><� C74� ;>F4A
C0=:�C>�C74�D??4A�>=4	��>C7�C74�>E4A5;>F�5A><�C74
D??4A� C0=:� 0=3� C74� A4CDA=� 5;>F� 5A><� C74
<40BDA4<4=C�0A4�A4248E43�8=�C74� ;>F4A�C0=:	�)74
2>=BC0=C� 7403� 0;;>F43 >?4A0C8>=� 0C� 0� BC403H
0E4A064� 5;>F� A0C4	� +4;>28CH� <40BDA4<4=CB� F4A4
2>=3D2C43�1H��%&����*�+��(86=0;�&A>24BB8=6�
(F8CI4A;0=3�	� �� ��#�I� D;CA0B>D=3� �*(�� ?A>14� >5
�K��

��
<�380<4C4A�F0B� 8=BC0;;43�>=� C74�?8?4�F8C7

0=�8=2;8=0C8>=�0=6;4�>5���
>
	�)74�D;CA0B>=82�2>D?;8=6

14CF44=� C74� ?8?4� BDA5024� 0=3� C74� ?A>14� F0B
?A>E8343� 1H� 0� F0C4A� 58;;43� 2>=3><	� �=� >A34A� C>
8=2A40B4� C74� *(� B86=0;� 8=C4=B8CH� 2>�?>;H0<834
?0AC82;4B� ����� ��J< P ���� ��J<�� (86=0;
&A>24BB8=6��(F8CI4A;0=3��F4A4�03343�C>�F0C4A�0C�0
2>=24=CA0C8>=�>5���K��

��
:6
<

�
	

��� �����
	���
�
���	�	�
�
��

�H�<40=B�>5�*�+�E4;>28CH�<40BDA4<4=CB��270=64
>5� CDA1D;4=24� 8=C4=B8CH� F0B� 4BC8<0C43� 1>C7� F8C7
A4B?42C� C> ��� 0C� C74� ?8?4� 24=C4A� 0=3� C>� A0380;
?>B8C8>=� 0C ���������	� ����� E4;>28CH� E0;D4B� 5>A
4027�<40BDA4<4=C�?>8=C�F4A4�>1C08=43�1H� DB8=6
C74� 5>;;>F8=6� *�+� ?0A0<4C4AB�� ?D;B4� A4?4C8C8>=
=D<14A���� ?D;B4B
E4;>28CH� E0;D4�� B>D=3� B?443
8=� F0C4A� �2�� ������ <
B�� D;CA0B>D=3� 4<8CC8=6
5A4@D4=2H��5>�����#�I��?D;B4�A4?4C8C8>=�5A4@D4=2H
�5?A5�� ������I�� =D<14A� >5� 2H2;4B� 8=� 0� ?D;B4� �$2�

����0=6;4�14CF44=�?A>14�0=3�?8?4��������
�
	

9th International Symposium on Ultrasonic Doppler Methods for Fluid Mechanics and Fluid Engineering

© UBERTONE89

http://www.ubertone.com/
http://www.ubertone.com/


 

���
��������	�	���������

#40BDA43� E4;>28CH� E0;D4B� 1H�*�+�F4A4� DB43� 5>A
C74�4E0;D0C8>=�>5�CDA1D;4=24�8=C4=B8C84B	��70=64�>5
0G80;�<40=�E4;>28CH�0=3�2>AA4B?>=38=6�5;D2CD0C8>=
0<?;8CD34B� 8=�?A>14�38A42C8>=�0A4�B7>F=� 8=��86	�
0B� 0� 5D=2C8>=� >5 ��� 0C� C74� ?8?4� 24=C4A� 0=3�0B� 0
5D=2C8>=� >5� A0380;� ?>B8C8>=� 0C ���������	
�<?;8CD34B� >5� CDA1D;4=C� 5;D2CD0C8>=B� 0A4� >1C08=43
1H� C0:8=6� C74� A0C8>� >5� A	<	B	� E0;D4� >5� 5;D2CD0C8=6
E4;>28CH� ?0AC� 8=� ?A>14� 38A42C8>=� C>� C74� <40=
E4;>28CH�8=�0G80;�?8?4�38A42C8>=�0C�C74�<40BDA4<4=C
?>8=C	�)78B�0<?;8CD34�8B�342A40B8=6�F8C7�8=2A40B8=6
��� 0B� 2><?0C81;4� F8C7� C74� BCD3H� >5� �03� 4;� �0:
.�/	 �=2A40B8=6�0<?;8CD34B�>5�CDA1D;4=C�5;D2CD0C8>=B
C>F0A3B� C74� ?8?4� F0;;� 8=3820C4B� C74� 8=2A40B8=6
CDA1D;4=24 8=C4=B8CH�8=�C78B�38A42C8>=	

$>A<0;8I43� A	<	B	� E0;D4B� >5� 5;D2CD0C8=6� E4;>28CH
?0AC� F4A4� 20;2D;0C43� 0=3� 2><?0A43� F8C7� C74
A4BD;CB� A4?>AC43� 1H� "0D54A .�/	 �=� 78B� 34C08;43
270A02C4A8I0C8>=� >5� CDA1D;4=C� 5;>F� C7A>D67� 0� ?8?4�
"0D54A� 4<?;>H43� 0� F4;;� 4BC01;8B743 1DC� 8=E0B8E4
C427=8@D4�� 7>C�F8A4� 0=4<><4CAH	� �=� >A34A� C>
34C4A<8=4� A	<	B	� E0;D4B�� 58ABC� ;>=68CD38=0;� E4;>28CH
38BCA81DC8>=� F8C7� A4B?42C� C>� A0380;� ?>B8C8>=� 8=� C74
?8?4�8B�2>=BCAD2C43�0B�B7>F=�8=��86	��	��4A4�4027
E4;>28CH� ?>8=C� A4?A4B4=CB� 0E4A064� >5� ����
8=BC0=C0=4>DB� E4;>28CH	� �B� C74� 0E4A068=6� ?4A8>3
2>E4AB� ��	� B42>=3B� C70C� 8B� F4;;� 14H>=3� C74
CH?820;� 5;D2CD0C8>=� ?4A8>3�� C7>B4� ?>8=CB� 20=� 14
2>=B834A43� 0B� C74� C8<4� 0E4A0643� ?>8=C�F8B4
E4;>28C84B	� �=� C74� A	<	B	� 20;2D;0C8>=B� F0;;� B740A
BCA4BB� 0=3� 5A82C8>=� E4;>28CH� E0;D4B� 0A4� A4@D8A43	
)74H�F4A4�>1C08=43�1H�58ABC�B<>>C78=6�C74�5DAC74A
70;5�>5�E4;>28CH�?A>58;4�DB8=6�0=�4867C7�346A44�4E4=
?>;H=><80;�0=3�C74=�1H�4E0;D0C8=6�F0;;�B740A�A0C4
.�/	 )74� 58CC43� ?>;H=><80;� 8B +� � �	���K��

��
A
�
�

�	���K��
��

A
�
� �	������� A

�
� �	������ A


�� ��	�	

�4A4�+�8B�E4;>28CH�8=�<<
B�0=3�A�8B�A0380;�38BC0=24
5A><� C74� ?8?4� 24=C4A� 0B� <<	� )74� A40B>=� >5
27>>B8=6� C74� 5DAC74A� 70;5� >5� E4;>28CH� ?A>58;4� 8B
1420DB4�>5�3><8=0=C�0AC8502CB�>=� C74�E4;>28C84B�>5
=40A� ?A>14� 70;5	� )74B4� 45542CB� F4A4� 8=E4BC860C43
14;>F	�(740A�A0C4�0C� C74�50A�F0;;� C>�C74�*(�?A>14
�D??4A�?0AC�>5��86	����5A><�58CC43�5D=2C8>=�8B ���	��
B
��

0=3� 2>AA4B?>=38=6� B740A� BCA4BB� 5>A� C74�F0C4A
F8;;� 14� �	���� &0	� �4=24� 5A82C8>=� E4;>28CH� >5

���� � �� 8B� �	����� <
B	 �;0B8DB� 4<?8A820;

A4;0C8>=�>5�F0;;�B740A�BCA4BB�5>A�CDA1D;4=C�?8?4�5;>F
.��/�8B�

��



� ���� � ��

���

F74A4
����

�
����	 � �� � 0=3 
�
 8B� 0E4A064

E4;>28CH� 8=� C74�?8?4	 �� 5A><��@	� ���� 8B��	�����&0

0=3�C74>A4C820; �� 8B��	�����<
B	

(<0;;�180B�>5�E4;>28CH�?A>58;4�=40A� C74�?8?4�24=C4A

0=3� ?A>14� B834� 8=� �86	� �� 8B� 1420DB4� >5� F0;;
A45;42C8>=B� >5� *(� ?D;B4B	� )74� ?>B8C8>=� >5
<40BDA4<4=C� E>;D<4B� C70C� E4;>28CH� 180B� 8B
>1B4AE43� 20=� 14� >1C08=43� 5A><� C74� 5>;;>F8=6
A4;0C8>=�.��/	

� �

��� �
�

�	�

� �


��
� �

��

�4A4 �� 8B� C74� ?>B8C8>=� >5� C74� F0;;� 427>� 8=� C74

<40BDA4<4=C� ;8=4� �� 8B� C74� 38BC0=24� 14CF44=
*(� ?A>14� 0=3� 50A0F0H� ?8?4� F0;;� 8=� C74� A0380;
38A42C8>=� � 8B� �>??;4A� 0=6;4� 0=3 ��	� 8B� ?D;B4
A4?4C8C8>=� 5A4@D4=2H� �8	4	� �
��	��	�(8=24�?A>14�F0B
8=� 0� F0C4A� 58;;43� 2>=3><� 0=3� �� <<� 01>E4� C74

?8?4�F0;;� �� 8B����<<�5>A�>DA����<<����?8?4	��5
C74�05>A4<4=C8>=43�<40BDA4<4=C�?0A0<4C4AB�0A4
?DC� 8=��@	� ��� �� 8B� 6>8=6� C>� 14�>1C08=43�0B� ��	�
<<	�)74A45>A4�A0380;�38BC0=24�14CF44=�=40A�?8?4
F0;;� 0=3� 0AC8502C� >1B4AE43� <40BDA4<4=C� E>;D<4
F8;;�14�=40A;H����<<�F7827�<0C274B�F4;;�F8C7�C74
B44=�8=��86	��	

'0380;�0=3�0G80;�A	<	B	�<40BDA4<4=CB�0=3�C748A
2>AA4;0C8>=�703�6>CC4=�5A><�C74�BCD3H�>5 "0D54A .�/
0=3� DB43� C>� >1C08=� A	<	B	� E0;D4B� 8=� C74� ?A>14

38A42C8>=� �5>A ����
>
8=2;8=0C8>=� 5A><� C74� 0G8B� >5

?8?4��C7A>D67�C74�A4;0C8>=�>5�

� � �

� �

� � �

� � � �
��� ��� ���� ���


 � �

� � � �� � � �

� �
� � � �� � �

���

F74A4 �� 8B� 0G80;� 0=3 �� 8B� A0380;� E4;>28CH

5;D2CD0C8>=B	� �B� 8C� 8B� B44=� 5A><� �86	� �� <40BDA43
A	<	B	�38BCA81DC8>=�8=�C74�?A>14�38A42C8>=�70B�2;>B4
1DC�78674A�E0;D4B�2><?0A43�C>�C74�<40BDA4<4=CB
5A><�"0D54AQB�BCD3H	��4A4� 8C� B7>D;3�14�=>C43� C70C
'4H=>;3B�=D<14A�5>A� C74�BCD3H�>5�"0D54A� 8B�<D27
78674A�C70=�C70C�>5�C74�2DAA4=C�BCD3H	��4=24�A	<	B	
>5� E4;>28CH� 5;D2CD0C8>=B�<40BDA43�1H�*�+�B7>D;3
14�4G?42C43�0B�;>F4A�C70=�C74�30C0�5A><�"0D54AQB
BCD3H	� )78B� >E4A� 4BC8<0C8>=� >5�'4H=>;3B� BCA4BB4B
1H� *�+� 8B� 0;B>� A4?>AC43� 1H� +>D;60A8B� 4C� 0;	 .�/
2><?0A43� C>� C74� ;0B4A� �>??;4A� E4;>28<4C4A
<40BDA4<4=CB	� �0A� 70;5� <40BDA4<4=CB� >5� ?8?4
5;>F� 0A4� 68E8=6� 14CC4A� A4BD;CB� 8=� C4A<B� >5� E4;>28CH
5;D2CD0C8>=B� 0B� 4G?42C43	� )78B� 8B�<08=;H� 1420DB4
>5� =40A� F0;;� 45542CB� >=� *�+� B86=0;B� 0=3� =>=�
022DA0C4�=40A�F0;;�<40BDA4<4=CB�>5�*�+�5>A� C74
DB43�B8I4B�>5�?8?4�0=3�?A>14 .��/	

�������������

)74�<08=�2>=2;DB8>=B�C70C�20=�14�3A0F=�5A><�C74
A4BD;CB�>5�C78B�BCD3H�0A4�

� $40A� F0;;� A45;42C8>=B� 0=3� 8=C4A02C8>=B� >5� *(
B86=0;B� 34C4A8>A0C4� C74� @D0;8CH >5� 0E4A064
E4;>28CH� ?A>58;4� 0C� 2;>B4� A468>=B� C>� C74� ?A>14	

9th International Symposium on Ultrasonic Doppler Methods for Fluid Mechanics and Fluid Engineering

© UBERTONE 90

http://www.ubertone.com/
http://www.ubertone.com/


 

#>A4>E4A�C78B�34C4A8>A0C8>=�8B�<>A4�?A><8=4=C
5>A� C74� A>>C� <40=� B@D0A43� E4;>28CH
5;D2CD0C8>=B	��4=24�50A�70;5�<40BDA4<4=CB�5>A
0� ?8?4� 5;>F� B7>D;3� 14� DB43� 5>A� CDA1D;4=24
8=E4BC860C8>=B	

� '>>C�<40=� B@D0A43� E4;>28CH� 5;D2CD0C8>=B� C70C
F4A4�>1C08=43�5A><�<40BDA43�E4;>28CH�E0;D4B
1H�*�+�0A4�0�18C�78674A�2><?0A43�C>�C74�>=4B
>1C08=43� 1H� 7>C�F8A4� 0=4<><4CAH� 8=� 0

A454A4=24� BCD3H	� )78B� >E4A� 4BC8<0C8>=� >5
CDA1D;4=C� 5;D2CD0C8>=B� 1H� *�+� 20=� 14
0CCA81DC43� C>� C74� A4;0C8E4;H� ?>>A� C4<?>A0;� 0=3
B?0C80;�A4B>;DC8>=�>5�C74�C427=8@D4	

� $4E4AC74;4BB��5>A�<>34A0C4�5;>F�A0C4B�*�+�8B
68E8=6� E0;D01;4� 0=3� DB45D;� 30C0� 8=� C4A<B� >5
BC0C8BC82B�>5�CDA1D;4=C�E4;>28C84B	

�86DA4��� �G?4A8<4=C0;�5;>F�BHBC4<

�86DA4 � #40=�E4;>28CH�8=�0G80;�?8?4�38A42C8>=�0C�C74�?8?4�24=C4A��D??4A�;45C��0=3�0C�B><4�A0380;�?>B8C8>=B�5>A�$'4������
�D??4A�A867C�	��<?;8CD34�>5�CDA1D;4=C�E4;>28CH�5;D2CD0C8>=B�8=�?A>14�38A42C8>=�0C�C74�?8?4�24=C4A��;>F4A�;45C��0=3�0C�B><4

A0380;�?>B8C8>=B�5>A�$'4��������;>F4A�A867C�

9th International Symposium on Ultrasonic Doppler Methods for Fluid Mechanics and Fluid Engineering

© UBERTONE91

http://www.ubertone.com/
http://www.ubertone.com/


 

�86DA4 �� ">=68CD38=0;�0E4A064�E4;>28CH�8=�C74�?8?4�<40BDA43�1H�*�+�5>A�$'4�������0=3�58CC43 ?>;H=><80;�5D=2C8>=	

�86DA4 �� $>A<0;8I43�38BCA81DC8>=�>5�A	<	B	�>5�5;D2CD0C8=6�?0AC�>5�E4;>28CH�8=�C74�?A>14�38A42C8>=�0;>=6�?8?4�380<4C4A�5>A
$'4������	

�
�
�
��
�

.�/ )>:D78A>� �� 0=3� !8<DA0� $� �=� 4G?4A8<4=C0;
8=E4BC860C8>=�>=�C74A<0;�BCA8?8=6�<8G8=6�?74=><4=0�>5�0
E4AC820;�=>=�1D>H0=C� 94C�F8C7� CF>�039024=C�1D>H0=C� 94CB
0B� <40BDA43� 1H� D;CA0B>D=3� �>??;4A� E4;>28<4CAH�
$D2;40A��=68=44A8=6�0=3��4B86= ��� ������� �����	
./ (>;0=>  � 4C� 0;	� �>??;4A� D;CA0B>D=3� B86=0;� B?42CA0;
A4B?>=B4� 8=� C74� <40BDA4<4=C� >5� C74� 1;>>3� 5;>F
CDA1D;4=24� 20DB43� 1H� BC4=>B8B� &7HB82B� &A>24380� �
������ �������	
.�/��A0=:4 (�4C�0;	� *;CA0B>D=3��>??;4A�BHBC4<�5>A�CF>�
38<4=B8>=0;� 5;>F� <0??8=6� 8=� ;8@D83� <4C0;B�� �;>F
#40BDA4<4=C�0=3��=BCAD<4=C0C8>=���������� ������	
.�/ )7><0B�� � 4C�0;	� (><4�270A02C4A8BC82B�>5 ;0<8=0A
5;>F E4;>28CH� B?42CA0� 34C42C43� 1H� 0� �� #�I� ?D;B43
D;CA0B>D=3� �>??;4A�  >DA=0;� >5� �8><4270=82B� ��
������� ������	
.�/ !LB4;8�+�0=3�*;D306�-� )74>A4C820;� 8=E4BC860C8>=�>5
45542CB� >5� 5;>F� >B28;;0C8>=B� >=� D;CA0B>D=3� �>??;4A
E4;>28CH�<40BDA4<4=CB� *;CA0B>=82B� � ����� �����
.�/ �;>DC84A� � 4C� 0;	� &4A5>A<0=24� >5� C8<4�5A4@D4=2H
A4?A4B4=C0C8>=� C427=8@D4B� C>� <40BDA4� 1;>>3� 5;>F
CDA1D;4=24� F8C7� ?D;B43�F0E4� �>??;4A� D;CA0B>D=3�

*;CA0B>D=3�8=�#43	����8>;	 � ������ �������	
.�/��03��;��0:�# 4C� 0;	� )DA1D;4=C� 5;>F� >5� A43� 24;;B� 8=
38;DC4� BDB?4=B8>=B�� �5542C� >=� :8=4C82B� >5� % D?C0:4�
�8>?7HB820;� >DA=0;��� ������� ������	
.�/� "0D54A�  � )74� BCAD2CDA4� >5� CDA1D;4=24� 8=� 5D;;H
34E4;>?43� ?8?4� 5;>F� $0C8>=0;� �DA40D� >5� (C0=30A3B�
$0C8>=0;� �3E8B>AH� �><<8CC44� 5>A� �4A>=0DC82B� '4?>AC
���� ������
.�/� !LB4;8� + 4C� 0;	� %=;8=4� E8B2>B8CH� <40BDA4<4=C� >5
2><?;4G� B>;DC8>=B� DB8=6� D;CA0B>D=3� �>??;4A
E4;>28<4CAH� )DA:	� 	��74<	��� ������ ������	
.��/� (27;827C8=6� �� �>D=30AH� "0H4A� )74>AH�� �

C7
�3	�

#2�A0F��8;;�������	
.��/�  0050A� , 4C� 0;	� +4;>28CH� 0=3� CDA1D;4=24
<40BDA4<4=CB� 1H� D;CA0B>D=3� ?D;B4� �>??;4A
E4;>28<4CAH� #40BDA4<4=C�� ������ ������	
.�/�+>D;60A8B���0=3�)A>F1A8364� ��� �E0;D0C8>=�>5�C74
02>DBC82� �>??;4A� E4;>28<4C4A� ���+�� 5>A� CDA1D;4=24
<40BDA4<4=CB�  	� >5� �C<>B?74A82� 0=3� %240=82
)427=>;>6H��� ������� ����	
.��/ )4D54; #�4C�0;	� �4C4A<8=0C8>=�>5�E4;>28CH�?A>58;4B�8=
>B28;;0C8=6�?8?4�5;>FB�1H DB8=6�;0B4A��>??;4A�E4;>28<4CAH
0=3�D;CA0B>=82�<40BDA8=6�34E824B���;>F�#40B	��=BCAD<	
�������� ������	

9th International Symposium on Ultrasonic Doppler Methods for Fluid Mechanics and Fluid Engineering

© UBERTONE 92

http://www.ubertone.com/
http://www.ubertone.com/

