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M�ë� �5¿�½�kë�&���§2�Ï&Ò?nì£ÌÅ¤>
�§ÄKk

�U�)Z6&Ò"

^�$1 &�^�CobraLabØU��$1"�^àIm�:ÂãI§ÀJ/±+n


�°$10§ù��±;�Ï��¯KÃ{��ëê©�9êâ©�"

M�9Å zgë�>
�§¦þ�XÚõ�
�m/9�0§9Å�m������

£�Ð32���±þ¤§±ü$§¤"

1 000���
FR03¯�ÿ�&�£�©¥�¡�Ä�º�¤!úº�&�¤´�ëÊu�E

k�úiFRX�¯�ÿ�&��Ä±�¬"Ùÿ���4.5-125m/s§��Ä��A

�5000Hz"T�¬�÷v(�ºó§!�ý!í�!�¸ó§�A^6NåÆ+�é

ë6ÿþ�I¦
mu"§äk¦^�B!��5Ð!õU´L�A:"

1.1 õõõUUUÚÚÚ^̂̂ååå

FR03¯�&�|^S�&�S�õq¯�ØrDaìa�&�ÞÜØÓ �ÿØ

��ØrCz§?
��5n�6�Ý¥þ"FR03&�æ^o�&��O"¯�Øå

Daì�ºàÿØ��ål33f�±S§ù�ål�y
DaìU
�A�ºÝ^µ

Úå�ØrCz§Ïd§FRX�&���¡�nnn���ÄÄÄ���ººº���¤¤¤"Ï�	/�úº��

q§FR03 &���úúúººº���(Cobra)&&&���"

FR03¯�&�XÚÌ�õUXeµ

a) ÿþ�m�� �þ�n�º�£n��Ý©þ¤�þ�9Ä�êâ§ªÇ�Aµ

0 Hz£þ�¤�5000Hz§¿�¢�w«êâ¶

b) ÏLÄ�º�êâ�O�Ñë6Ý!8|XìAå!n�Ý!o�Ý�ë6ÚO

þ

c) ÏLªÌ©Û¼�óÄ�Ý�õÇÌ!È©ºÝ

d) �ÿþ�m�� �þ�·ØCz
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1.2 A:�`³

e) ¦^õ�&���ÿþ�mØÓ �º���'5!pÌ!�Z5¼ê

f) �Ü£ÿe�ÿþ�Ý9ë6ÚOþ��m©Ù

1.2 AAA:::���`̀̀³³³

1.2.1 ééé'''õõõ���&&&���

�.÷+!õ�&��ÄuÿØ5ÿ��DÚEâ�'§FRX�¯�&��`³

3u

a) Ä�ÿþUå

¯�&��õUCX
.÷+9~5õ�&���þ6|£²þ�Ý9��¤ÿ

þõU"Ød�	§¯�&���±ÿþ�ÝÄ�Cz§?
¼�ë6Ý!ëÄ

UÌ�ë6&E"Daì�ÿØ��ål33cm ±S§ÙéA�²0¿[nN1

���ªÇ�3000Hz ±þ§�æ
&�3$ªã£�u�u2000Hz¤k����

�AÌÝ"

b) (�;n

&�æ^�Nz�Oµ3�»14Î��&��NS§8¤
ØrDaì!&Ò�

�ì"ÌÅS8¤
êâæ8k!>
"Ü�'~5õ�ÿÁ&��§�!�


ë�ÿØ+�ö�Ú½"

c) ¦^�B

&�I½êâ�8¤3^��S§^r�Daì8"�:Âæ8=�m©ÿþ"

ÿþ(J��w«§¿±©�©�/ª��"¦^B|Ýk²w`³"

1.2.2 ééé'''999���ººº���¤¤¤

9�º�¤´²;�ë6�ïÿþ¤ì§äkpª�£��200kHz±þ¤§ÿþ(

J��Ýp£éØÓªÇ�^µ�AÌÝ��¤�²w`³"�'u9�º�¤§¯�

&�äkXe`³

a) Ý]�

b) Ø´��

9�&��Ø%Ü�´à³�5���»7áj§´�z§�>��E¤»�"�

'�e§¯�&�(���5Ð§ØN´��"
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1.2 A:�`³

c) é�¸CzØ¯a£°�5Ð¤

^r=I3ÿþcÑ\�c§Ý9�íØ=�¼��é°(�ÿþ(J"
9�

ÿþ(Jé§ÝCz�~¯a£z�¼Ý§CÚå2%�Ýÿþ�Cz¤§I�E

,�Ö��{§�Ö��Jk�

d) ¦^B|5p

ÏÃI^rI½§=�=^"^r=I3ÿþ�c�Daì8""9�º�¤I

��½e�>{!L9'!XÚ²ïëê",	§I�?1�ÅÿÁ±¼��Z

�A"��§9�º�¤g�I���ÿØ¤ì£X.÷+�¤?1I½"9�

´É§Ý!�Ý�õ«Ï��K�§zg¦^�cÑI�I½"

1.2.3 ééé'''LDA!!!PIV

�-1õÊV£LDA¤±9-1lfÿ�¤£PIV¤ùü«Äu-1�ÿ��{�

'§¯�&�äkXeA:

a) Ý]�"LDA�PIVXÚ�~[B"

b) XÚ{ü!NÈ�!¦^B|5p"Ø=�3¢�¿S¦^§��SC3�ý!

�1ìþ?1	|ÿþ"

c) ÃI«lâf"

1.2.4 ééé'''TFIúúúººº���

e³Turbulent Flow Instrument£TFI¤úi�Cobra 100X�Ä�ÿ�&�´da

�¬�k1ö"Ù�¬3IS	ºó§+�kûÐ��
Úép�½|ÓkÇ"�C

c5TFIÌÄòÑ½|§/¤
½|�x"Êuúº�&�åãWÖù��x§¤±æ

�
Xe�O

a) üö	/�Ó

'�	/ëêÑ�Ó§�)&�ÞÜ!&�ÎN�»!�Ý"ù�k|u®²¢

�|e�^r^|LÞ"

b) �n�Ó

Êuúº�&��I½9�Ý)Ûëì©z ? mÐ§Ä��n�L§�TFIúº

���"
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1.3 XÚ|¤

L 1: XÚ|¤

SÒ ¬¶ õU êþ

1 FR03&� &�S�5qÄ�ØåDaì§ÏL�

+ë��&�ºà§z�DaìÏL

����ØÓ���ÿþ56Ør"

1-3 |" �

�1|§ � õ3

|

2 ÌÅ£&Òæ8

¤¤§ã2a

S �NI-USB6210ê â æ 8 k" Ï

LUSB�Cë�>M

1

3 >
§ã2b 12V§3A�6>
 1

4 &��§ã2c üà�9�X#LEMOë�ì§��I

O�Ý10½20�

1-4

5 USBê â �§

ã2d

ë�&Ò?nì�>M§�0.5� 1

6 	>u�C À	§ux>u&Ò�êâæ8k§

m©æ8êâ

1

7 U� S¹^�§�æ8!?n!©Û¿P

¹êâ

1

8 `²Ö �© 1

c) ÿþ°Ý��

Êuúº�æ^TFI Cobra�q�Ø%Daì§�æ
ÿþ°Ý"

d) ^��{'

�'TFI Cobra^�§Êuúº��^�.¡�{'§ö��{B"

e) JøB$��èEâÑÖ"

1.3 XXXÚÚÚ|||¤¤¤

ÊuFR03¯�&�XÚk&�!&Òæ8¤£ÌÅ¤!>
Ú�C�|¤§äN�

L 1"Ù¥ÌÅÚ&�´Ø%Ü�"

a) ÌÅ§��¡�&&&ÒÒÒæææ888¤¤¤§ì¡�ã2a"ÌÅS¹>
�6C�!êâæ8k

£NI USB6211 www.ni.com/en-us/shop/model/usb-6210.html¤"ÌÅäNëê�L

2"

• ÌÅ�¡(ã1a)ko���§o���ÏL&��£ã2c¤©O9&�1-4�

ë"
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1.3 XÚ|¤

L 2: ÌÅëê

ëê

�û National Instrument

.Ò USB 6210

�[þÏ�ê 16£üà¤

æ�°Ý 16  

Ñ\�� ±10 V

��æ�ªÇ 250 kHz

	/º� 213*127*48 mm

­þ 300 g

>
 12V�6§10 W

+ 5¿µXJ�¦^1|&�§K7L�Probe 1 �¶X¦^ü|&�§K

�Probe 1ÚProbe 2 �§ØU�¿��"

• ÌÅ�¡(ã1b)kÊ���§g��m©O´>
��£�>
§ã2b¤!

USB��£USBêâ�§ã2d¤!>u&Ò��!ÓÚ�¨\�!ÓÚ�¨Ñ

�"

• >u&Ò���	Ü>u&Ò"3ÌÅSÜ§Tà��æ8kPFI0êiÑ\

ÑÑà��ë"	>u&ÒI�TTL�Å&Òµ^r3^�¥ò/e�ÿ:

éÄ�ª0���			>>>uuuæææ888�ª�£�12.4.4 !¤§�Tà�>Øl0V

���5V �§^�¬éÄæ8"T^å�^5�ÜÙ¦Daìÿþ§�y

õ�Daìæ8UÓÚm©"

• XJ^réõDaìÓÚæ8�ÓÚ5�¦�p§'XI��¦?�ÓÚ°

Ý£é�úº�&�ù«Î¦?�A�m�¤ì5ù§ù�p��¦¿vk

¢S¿Â¤§^r�±�Äòúº�æ8k�Ù¦¤ì�æ8k��mþ�

ÓÚµÏL¦^�m>�ü���£ÓÚ�¨\�!ÓÚ�¨Ñ�¤�Ù¦

¤ì\�Ñ��ë§¦§�3Ó�¬�/¤��Seó�"¦+·��3


ù�õU§�Øí�^r�dö�"

b) &�µz|&�S�5qÄ�ØåDaì§ÏL�+ë��&�ºà§z�Daì

ÏL����ØÓ���ÿþ56Ør"&�äNëê�L 3"

• �@��XÚ���)1|&�§z�ÌÅ�õ�)3|&�(éAProbe1-3n
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1.4 $1�¦

(a) ÌÅ�¡ì¡§Probe1-3 n���©O�&�1-3

(b) ÌÅ�¡ì¡"5���g��m©O´>
��!USB��!>

u�!ÓÚ�¨\�!ÓÚ�¨Ñ�

ã 1: ÌÅ£&Òæ8¤¤��¡ì¡

���§Probe4��SÜÃë��§Ø�¦^)

• ÌÅProbe1-3n����±ë�FR03&�§��±¦^FR02 &�"I3^

�¥��&�.Ò"

• z�>M�ë�õ�ÌÅ£��2024-04-22§^�õUÿØ|±dõU§ò

5¬|±dõU¤

+ �5¿z�&�ÑkÕá?Ò§Ï~3&��ÜÏLg<½-1�I?1I

£"&�?Ò´^�Ö�I½©��­��â§I�3^�¥Ñ\"

+ &�XJÑyC/½Ù¦��§=¦Öê/�~0§�I���­#?1I

½"

1.4 $$$111���¦¦¦

úº�&�I�éõ�Daìÿþ�Ä�Ørêâ?1��§[ÜÑ�Ýêâ§Ï
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1.4 $1�¦

(a) ÌÅ£&Òæ8¤¤ (b) >


(c) &�� (d) USB�

ã 2: úº�&�XÚ��Ü�ì¡

L 3: FR03&�ëê

ëê

ÿ��� 4.0 - 125 m/s

ÿ�°Ý ±0.5m/s (30m/s)

�Ý�� 40ÝHN

�Ý°Ý ±1.0Ý

ª� 5.0 kHz

�Ý 18 cm

�N�» 14 mm

ë�Ø+�» 0.8 mm
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1.4 $1�¦

déO�Å�O�Uåk�½��¦§·�í�O�Å��Xeµ

• Intel I5 9±þCPU¶8G9±þS�§500G±þM�¶

• Windows 10 ½Windows 11§64 XÚ¶

+ Ø�u1280*960�w«ì©EÇ§�uT©EÇÜ©^�.¡3w««��	§

Iª�öÄàI"
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2 åååÚÚÚ

2.1 ^̂̂���SSSCCC

3XÚSC�Sé�setup.exe, :Â$1£ã3a¤§�ìJ«ÅÚ�¤SCÊu9

�º�¤��§S£ã3b-3d¤"§SòSCNI DAQmx 9NI VISA�.�°Ä^�£{

INational Instrument úi�¤^�¤§SCL§��§�F5��"�SC�.�§

• WindowsS¡¬ÑyCobraA^§SãI£X�Ñy§�?\SC8¹§é

�exe©�$1¤"

+ ^àIm�:Â^�ãI§ÀJ/±+n
�°$1§S0§ù�;�Ñy��

¯K§��§SÃ{�;^r�½�ÿþëê"

+ ¦þ;�rSC8¹�3C�§±~�¦^¥Ñy��Øv�¯K

• SC¤õ�§3SC8¹eÑy��data8¹"T8¹e�¹±©�©�/ª�

&�I½&E!Daì":&E£Ãº�ÑÑ�>Ø�¤"^�¬N^T8¹S�

©�§^rØ���?UT8¹e©�§ÄK¬Ñy$1�Ø"

2.2 MMM���ëëë���

M�ë��ªë�ã 4§Ù¥z�Ü�ì¡�ã 2"ùpI�5¿�´

• 11Ú§r&��ë�3ÌÅþ"äN�ª´ò&���à£?�à¤�ùÚI£

�ÌÅ&����ùÚI£�é2�\§�ã 1a £5¿d�Ï��>
§ù�Ø

�¤"�\� �¬k/JX0á �("

+ 5¿µXJ=¦^1|&�§K7L�Probe 1�

+ 5¿µXJvkaú��ß�/JX0á (§Ø�^åM�§oÑ�u�

���ÞSÔ��G�§´Ä®�",	§�zÝ”X#ë�ìNo�o”"

• 12Ú§SC&�"

– ò&��,�à�ùÚI£�&��Ü���ùÚI£éA��\"�o�

ª�,�à£���ÌÅ�m¤�Ó¶
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2.2 M�ë�

(a) SC©�8¹

(b) m©SC

(c) ÀJSC8¹ (d) SC(å

ã 3: ^�SC«~

ã 4: XÚë��{«¿ã

12



2.2 M�ë�

(a) ºÉSÜSC�&�
(b) &��ë�Øë�à�

(c) ºÉ	Üû��ºÉý9Ørÿ

þ�

(d) �uºÉ¢�ãSÜ�ë�Ø^

+

ã 5: &�SC

13



2.2 M�ë�

– ò&��u6|�S§&���éO56"&�£O56��UåÛ�

3±40ÝHN±S"&��gd56£vkSC�.�!vkÉ�Z6�5

6¤�Ð©Y����Ð"

• 13Ú§SCë�Ø^+"&��Ü�ë�Øÿþ�£�ã 5b¤ØU�³uº¥§

�±�ÄXe�{µ

– ¦^ÿØ^+ëÑºÉ¢�ã§¿�3ºÉý9�·Ø�þ§¦ÙÿþºÉ

¢�ãS9·Ø§Xã£�ã 5c¤¤«"+�Ø�"

– XJ¢�¥Ø�Bò^+ÚÑºÉ§�±�Äm�à�½u9¡�þ"m�

����6Ä����£�ã 5d¤"

– XJ¦^m�ºÉ§½ö�6�¢�«m���¹§ë�:I���3vk

º�/�"

• 14Ú§¦^USB�£ã 2d¤ë�ÌÅ9>M£ã 1b¤"

• 15Ú§ÌÅë�>
£ã 2b�ã 1b¤"ÏÌÅ���m'§¤±ë�>
�XÚ

gÄþ>"

+ 5¿µIII���kkk���&&&���222þþþ>>>"XJ�&��ÌÅ®²þ>§¬�)�½§Ý

�Z6>&Ò"d�§I­#o!�>


+ 5¿µzgÿþ±c§Ñ�?1�����m�/9Å0µ�\>
9&�

�§4XÚ3Ãº^�eó����"ù��ü$Daì�":¤£�5�

K�"

• 16Ú§u��«�"ÌÅc�¡��k���«�

– �ë�Ð&�Ú>
��§c¡�ùÚ�«��£&���þ�§�ã 1a¤§

I�XÚ£O
&�"

– �ë�ÐUSBêâ��§�¡�£�ã 1b¤ÉÚ�«�ðc£ u>
��

ÚUSB���m¤§�Læ8k�3ó�"
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2.2 M�ë�

2

3

4

5

6

1

ã 6: ^�Ì.¡©�ØÓ�õU«µ¬§S��!­æ8ö�!®&�?Ò9Ð©�!

¯æ8��!°êâ9UÌ¢�w«!±ÚOþw«"

(a) §S$1¥
(b) §S�$1

ã 7: ^�õU«1µ§S��«
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2.3 $1^�

ã 8: ^�õU«2µæ8ö�«

(a) J«^ròm©8" (b) J«^r8"(å

ã 9: Daì8"J«I�

2.3 $$$111^̂̂���

3Windows¯$�ª!½S¡!½öSC8¹eé�¿$1��1©�"äN�{

�àImÂãI¿ÀJ±+n
�°$1T§S"§S$1�Lk��ëê§äN�

{�12.4 !"

2.4 ^̂̂���000���

2.4.1 §§§SSS������«««

^�.¡�þ�«��§S��«£�ã6¤§ùp´^��/m'0µ

• õU«kü�UÜ§g��m©O�µ$1£�Þ¤�ª�UÜ£�/UÜ¤

• §S$1�§UÜG��ã7a¶

• ^r�UùÚUÜ��ª�§S$1

• §SÑ��XÚ�¬ª�$1§^r�:Â/$10­#$1§S

• §Szg­#$1�Ñ¬lM�Ö�±c�;�ëê"^rUCëê��±�X

J�U/;�ëê0UÜ?1���{§­#$1���(Jò�M#

• ^r�¤ëê��±�£����¤§�¡E�5���{§�ÏLÊ�$1!­

#$15Ö�M��;ëê

16



2.4 ^�0�

2.4.2 æææ888ööö���«««

æ8ö�«S�)o�U�£ã 8¤§©O´

• /8"0U�

– Ø�Daì�":£ÃØ���>ØÑÑ¤¬É�§Ý!�íØ�õ�Ï�

K�
u)��Cz§=":¤£"

– ":¤£é$�ÿþ¬�)�½K�"TK��ÏLÿþcÖ�":�?1

?�"

– Êuúº�&��¦^r��zn��?1�g8""^r3Ãº^�eU

/Daì8"0�"XÚò�I�^r(@§(å��¬�IÏ�^r8"

(å§�ã9"

– (å�§3SC8¹e�data8¹S§¬Ñy©�©�zero cobra.txt§��

":>Øêâ"

• /�¶0U�"Se/�¶0U��§õU«5Sw«êâ��¶"

• /æ80U�"^rSe/æ80U��§XÚm©æ8"æ8c§XÚmÄk

Ö�I½©�9":©�"XJ8"�mål�c�L3���§XÚòJ2^r

­#8"§±Jpæ��þ"

• /Ê�0U�"/Ê�0U�´$?O�Ê��£�õU«1S�Ê���'¤"X

Úæ8êâ��ÿ§T�Ã�"ïÆ^r��¦^õU«1S�Ê��ª�§S"

,	§æ8ö�«S��)n�w«�§©O´

• æ8ó�w«�µæ8¥§T��¶��§K«¶

• æ8?§w«^µXÚz¦¨�#�g§XJæ8���10¦§w«^z¦¨O

\10%"

• G�©�J«9µXÚò±©i/ªJ«^r8c�ó�G�"

17



2.4 ^�0�

ã 10: ^�õU«®µ&�?Ò9Ð©���

2.4.3 &&&���???ÒÒÒ999ÐÐÐ©©©���������«««

^r313õU«��&��&E£�ã 10¤§�)

• &�?Ò

?ÒÏ~�n êi"^rLl&��ÜÖ�?Ò§¿3^�/&�?Ò0µS

Ñ\T?Ò"XÚ$1�ò�â&�?ÒJ�I½©�

• Ð©:�γo�Ð© �θo

– Ð©�´^rSC&��§&��56�m��Ý"

– �Ä��õê�¹e§^rF"SC�&��gd56�m�Y��"§

γo = 0o!θo = 0o§�T�¹=�N!&��ÝéJ¢y"

– �é±þI¦§·�Jø
�Ý8"õUµ

^r�¤SC±�§3�ºÉ£ºÉ¥Ü!vk�.{	�¹e¤?1�g

ÿþ§XÚ®��γ �θ=�Ð©�Ýγo �θo

– ^r3^�13õU«Ñ\γo�θo

– 3¢SÿþL§¥§^�¬òÿ���Ý£γm �θm¤�âÐ©�Ý?1�

mC�§¼�?����Ýγ �θ

– XJ^rØI��Ý8"õU§òÐ©�Ý�±�0=�"
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2.4 ^�0�

ã 11: ^�õU«¯µæ8ëê��

• &�á5

XJ¦^FR03&�§�ÀJFR03"ØFR03	§XÚ�|±FR02&�§��Ñ�

AÀJ"

• �íØ

��â¢�¿�íØLÖ��F�íØ�§¿W\"XÃíØL§��â°o�

�"�íØ�K��í�ÝO�°Ý§��â�¹���AØ�"

• §Ý

XJ��ÊuG�§ÝDaì§��À/ÿþ§Ý0§¿Ñ\�(�G�/�£�

æ^�oDaì��ªu�G�Ò´Ä�(¤"XÃ§KØ�À/ÿþ§Ý0§¿

|^§ÝOÖ��c§Ý§ò�¼ÝêiW\�ý/§Ý09¥"

• WÐ±þëê�§:Â13õU«e�/;�ëê0�#XÚCþ§Ó�?1�

�"2g$1�§XÚgÄÖ�± �;êâ"

+ /;�ëê0�ò��^�¤këê§Ø�u13 õU«ëê

2.4.4 æææ888ëëëêêê������«««

^r314õU«��êâæ8ëê£�ã 11¤§äN�)

• ÀJ&�Ï�
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2.4 ^�0�

XJ=¦^1�&�§àI:ÂProbe 1"XJ¦^2�&�§3:ÂProbe 1 ��§

Uctrl �Ó�:ÂProbe 2?1ÀJ

• ÀJæ8k��Ò

Ï~�Dev1"^r�:Âæ8k��ÒÀ�mýe.ÎÒ§2:ÂBrowse �w

XÚ¤kæ8��§¿�ÑÀJ"

• æ�ªÇ

æ�ªÇ�z¦¨æ8���ê§ü �â[Hz"ïÆ�3800�3000 �m"æ

�ªÇA�6|¥Ì�^µªÇ�2�±þ£í�U10�À�"'X,�ïÄ¥�

ïÄ�µøªÇ�150Hz§æ�ªÇïÆ��1500Hz

• z:æ���

æ����¦s"XÚoæ�ê�æ��m*æ�ªÇ"XJæ��m�10 ¦£�

�!ò±d�~¤§æ�ªÇ�1024Hz§z:oæ�êK�10240�

• ÿ:êþ

ÿ:êþ�XÚ­Eæ����gê"'X§ÿ:êþ�8§z:æ����10

¦§XÚK­E8g§oOæ��m�80¦

• e�ÿ:éÄ�ª

e�ÿ:éÄ�ªû½
ü�ÿ:�m�LÞ�ª£±þ¡�~§��ÿ:10 ¦

¥æ�(å��§e��10¦XÛm©déÄ�ªû½¤"^r�:Âe.ÎÒ?

1ÀJ§�ÀSN�)

– gÄµ��ÿ:(å��£10¦¨(å��§±þ¡�~¤§XÚ6Ê0.5¦§

gÄm©e��ÿ:æ8£e��10 ¦¤

– ÃÄµ��ÿ:(å��§�Ñé{µ§�^r:ÂOK£A��§?\e

��ÿ:�ÿþ"T�ªe§^r�ÏLÃÄ £�ò&�£Ä�ØÓ �

þmÐÿþ

– £ÿeµT�ªI�¦^Êu£ÿeXÚ£d��$Ä��ì9eZ�Ú?

>Å°Ä�£Ä�||¤¤"XÚò3SC8¹e�data 8¹SÖ�©�©

�motor positions.txt"T©�´�����[3§N]���ê|£=31N�¤§
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2.4 ^�0�

N �ÿ:êþ"T©��¦^EXCEL ïá§�I±/�LÎ©��©�©

�0�ª��"XÚÖ�T©���âê|��êgÄ�½ÿ:êþ"£ÿ

e�g£Ä�z��½ �§¿?1�m�/z:æ���0£10 ¦§±þ

¡�~¤�ÿþ"ÿþ(å�§£ÿe£�Ð© �"

– 	>uµT�ªe§��ÿ:£��10 ¦¤(å��§XÚ?\��G�§

¿¢�×£	>uà�§�Â�>u�TTL �Å&Ò��,÷��§XÚò

?\e�:£e��10 ¦¤�ÿþó�

• �ª

^rXJÀJ/æ8¿��¤kêâ0§XÚ¬ræ8�¢�êâ9ÚO(J�

��êâ©�"XJ^rÀJ/Ø��0§XÚòØ¬��êâ©�"�ö�^5

NÁ6|9¤ì"

• êâ©���

^rI����;êêêâââ888¹¹¹9êâ©�¶cM£�8¶¡¤§±�yzgæ8�

êâ©�ÑkØÓ�¶i

2.4.5 êêêâââ999UUUÌÌÌ¢¢¢���www«««

15õU«w«�´XÚæ8�¢�êâ£�ã 6¤§z¦¨�#"

XJ=¦^üüü|||&&&���§õU«5�À�kgÄ�±�/&�10§äNw«�SN�

)

• �ýµ¢��Ý�n�©þu(t), v(t), w(t)§ôÚ©O�ç!ù!7§ü [m/s]"

�Ý©)�ªë�ã12§äN�

u = |~V | cos(γ) cos(θ) (1)

v = |~V | sin(γ) (2)

w = |~V | cos(γ) sin(θ) (3)

ùp§¢��Ý¥þ~V = u~i+ v~j + w~k, ¢��Ý��|~V |"

• �ýî¶��mt§ü �[s]"

• mý��Ý©þu�õÇÌEuu§ü �[(m/s)2/Hz]

Euu = |fft(u− U)|2/N (4)
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2.4 ^�0�

ã 12: SC�n^çÚ�¥m�^�þ§ü>�ü^�/¤�²¡�/¡²1"�

�xyzn�I¶����n��Ý©þ£u,v,w¤���§���K"γ�θ©O�:�

£Pitch¤� �£Yaw¤"
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2.4 ^�0�

ã 13: ^�õU«±µÚOþw«

ùp§fft�¯�Fp�C�§N�æ�êþ§U�u ��þ�µU = ū"

• mýî¶�ªÇf§ü �[Hz]"

2.4.6 ÚÚÚOOOþþþwww«««

16õU«w«�´êâ�ÚOþ£�ã 13¤§�4120�§z¦¨�#§¤w«�

êâ´þ�¦ÿþ(J��þ�"41éA4�&�§20�ÚOþäN�£g��m¤µ

• n��Ý©þ��þ�µU = ū; V = v̄; W = w̄;

• n�Xì�Aåµ(u− U)2, (v − V )2, (w −W )2;

• n�Xì�Aåµ(u− U)(v − V ), (u− U)(w −W ), (v − V )(w −W );

• �Ý����þ�µ|V | = |~V | =
√
U2 + V 2 +W 2

• :�Ú ���þ�µγ̄Úθ̄"÷v

U = |V | cos(γ̄) cos(θ̄) (5)

V = |V | sin(γ̄) (6)

W = |V | cos(γ̄) sin(θ̄) (7)

• oë6Ý

I =

√
(u− U)2/3 + (v − V )2/3 + (w −W )2/3

|V |
(8)
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2.5 ^�ö�

• n���þ�ë6Ý

Ix =

√
(u− U)2

|V |
(9)

Iy =

√
(v − V )2

|V |
(10)

Iz =

√
(w −W )2

|V |
(11)

• ·ØPo§[Pa]

• ªÌ¸�éAªÇ, fmax, [Hz]

• È©ºÝµLint = U/fmax, [m]

• �:Ç"�XÚÃ{ÏL��¼��Ý�¬òdêâ:IP��:§O�ÚOþ

�ØO\ù
êâ"356�Ý��!�ÝL$½öë6Ý����Ñy�õ�

:"

2.5 ^̂̂���ööö���

2.5.1 ööö���666§§§

b�§^rOy¦^1�&�£?Ò504¤§35 � �þ§z� �±ªÇ1024Hz

æ810¦êâ"�c�íØ101000Pa§§Ý24oC§æ8k?ÒDev1"Oyrêâ��

3/c:\measurements08¹e§¤kêâ©�Ñ±/Cobra 0mÞ"äN6§Xeµ

a) ë�Ð&�!ÌÅ!��§u�ÌÅc�¡��´Ä�å

b) ±+n
�°$1§S

c) £õU«®§±e�Ñ/õU«0¤W\&�1 ?Ò504§ò&�1 Ð©:�Ú �

��0

d) ¯ÀJ&�Ï�µProbe 1

e) ¯ÀJêâ8¹µc:\measurements, ¯W\�8¶¡µCobra

f) ¯ÀJæ8k?ÒµDev1
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2.5 ^�ö�

g) ¯W\z:æ���µ10

h) ¯W\æ�ªÇµ1024

i) ¯W\ÿ:êþµ5

j) ¯ÀJe�ÿ:éÄ�ª�/ÃÄ0

k) ¯W\�íØµ110000§§Ýµ24"XJF"gÄÿþ§Ý§�Ð§ÝDaì§3

/§ÝDaìG�0¥�(ÀJG�&E

l) ®:Â/;�ëê0§��ëê

m) ­'4ºÉ§:Â/Daì8"0

n) ­�mºÉ§­½�:Â/æ80

o) Tÿ:æ8(å�§XÚ�I/e� �2/5§OK?0"ù�§Ø:ÂOK§ku�

ÿþêâ´Ä�(��"Ü��?\e�Ú"£XJ�¥ä§UEsc �§,�àI

:ÂõU«1S��/ùÜ¤

p) XJ^rF"¦^�Ý?�£�12.4.3�!¤§¥ä§S§¿­#$1±�§3

/Ð©:�0Ú/Ð© �0SW\:�Ú �ÿþ(J£3õU«6Ö�¤§¿:

Â/;�ëê0?1��",�:Â/æ80m©æ8êâ§��XÚ�I§J

«?\e��ÿ:

q) r&Þ£Ä�e�� �§:ÂOKUY¢�§

r) ��¢�(å

2.5.2 êêêâââ©©©���

²Lþ¡ö�£ü|&�35�ØÓ �ÿþ¤±�§

a) êâ�;3^r�½�8¹c:\measurementse§�ã 14"©�þ±�8¶�©�

¶cM£�~�Cobra ¤

b) �kü«©��;�§ÚOêâ©�£©�¶=�8¶ stats+&Þ?Ò.txt¤±9

¢�êâ©�£©�¶=�8¶+ &�?Ò+data+ÿ:Ò.txt¤
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2.5 ^�ö�

ã 14: ü|&�35�ÿþ:æ8�êâ©����3^r�½8¹e

(a) ©�a.1µÚOêâ©�Cobra probe1 stats.txt§z1êâéA��ÿþ:

(b) ©�a.2µ1�� �ÿ��¢�êâ©�Cobra probe1 data1.txt§n�©O�u, v, w§

z1êâ�mm��1/1024¦

ã 15: ü«ØÓa.�ÑÑ©�
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2.5 ^�ö�

ã 16: ü|&�35�ÿþ:æ8�êâ©�ÑÑ

c) ÚOêâS¹�����[ÿ:êþ§20]���ê|"�~�[5§20]£5120 �¤§

�ã 15a"z�êâ�1 2.4.6�!¥�Ñ��L�éA

d) z�ÿ:þæ8�¢�êâ�üÕ��§¤±�~k5�¢�êâ©�§�ã 14"

z�êâ©��¹�����[z:oæ�ê§3]���ê|£=N13 �§N �

oæ�ê¤§�~�[10240§3]"3�êâ�g�Y²�Ýu!ç��ÝvÚÐ��

Ýw"1��ÿþ:�êâ©��ã 15b"

e) XÚvk���m©�§XJ^rI�§��âæ�ªÇ1024Hz g1)¤"'

X§3matlab ¥�ë�

t=[1:10240]*(1/1024);

f) X^rØ�U�8¶¡
2g$1§S§¢�êâ©�±9ÚO©�S�&Eò

�CX"

XJ^r¦^
ü|&�£35�ØÓ �ÿþ¤§êâ©�Ñ\�ã16"z�&�

ÑÑ�@ÚOêâ©�9¢�êâ©�"©�¶¥�¹&�I£µprobe19probe2"

XJ^rI�¦^Matlab5Ö�¿?nêâ§���?\êâ8¹$1

cd C:\measurements

t=[1:1024]*(1/1024);
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2.5 ^�ö�

data=load(’Cobra_probe1_data1.txt’);

figure,plot(t,data(1:1024,1))

PythonK�$1

import numpy as np

import matplotlib.pyplot as plt

data = np.loadtxt("C:\measurements\Cobra_probe1_data1.txt", delimiter="\t")

fig, ax1 = plt.subplots(1, 1, sharey=True, figsize=(8, 6))

ax1.plot(data[range(1,1024),1])

28


