
LED水下集鱼灯光场分布数值模拟分析
王伟杰,万荣,孔祥洪,辛雯婕

Numerical simulation analysis on light field distribution of LED underwater fishing lamp
WANG Weijie,WAN Rong,KONG Xianghong,XIN Wenjie

在线阅读 View online: https://doi.org/10.12024/jsou.20220103703

您可能感兴趣的其他文章

Articles you may be interested in

4种集鱼灯在灯光罩网作业中的渔获效果分析

Analysis of catch rates of 4 kinds of lamps in the falling-net fishery

上海海洋大学学报. 2018, 27(5): 773   https://doi.org/10.12024/jsou.20180102199

基于蒙特卡洛方法的集鱼灯海面照度模型建立

Establishment of sea surface illuminance model of fishing lamps based on Monte Carlo method

上海海洋大学学报. 2021, 30(6): 1055   https://doi.org/10.12024/jsou.20201203240

北太平洋柔鱼角质颚形态及生长年间差异

Annual variation of beak morphology and growth models for neon flying squid (Ommastrephes bartramii) in north Pacific Ocean

上海海洋大学学报. 2020, 29(1): 109   https://doi.org/10.12024/jsou.20181202485

长江口及其邻近海域仔鱼的生态学研究

The ecological study of fish larvae in the Yangtze River Estuary and adjacent waters

上海海洋大学学报. 2017, 26(5): 733   https://doi.org/10.12024/jsou.20170301964

浙江近岸海域春夏季剑尖枪乌贼栖息地分布变化规律

Habitat distribution change pattern of Uroteuthis edulis during spring and summer in the coastal waters of Zhejiang Province

上海海洋大学学报. 2021, 30(5): 847   https://doi.org/10.12024/jsou.20201203245

http://www.aquaticjournal.com/article/doi/10.12024/jsou.20220103703
http://www.aquaticjournal.com/article/doi/10.12024/jsou.20180102199
http://www.aquaticjournal.com/article/doi/10.12024/jsou.20201203240
http://www.aquaticjournal.com/article/doi/10.12024/jsou.20181202485
http://www.aquaticjournal.com/article/doi/10.12024/jsou.20170301964
http://www.aquaticjournal.com/article/doi/10.12024/jsou.20201203245


!"#$

! !"#$%&&""!'(''"()%(#3!%!! *+,#!(-!'('$./012-'(''(!()#()

]RF

Z�Î�GH=H�Ö+æèHÿ

3456

! '(''%(!%'4555555

7856

! '(''%('%'(

9:;<

!

!"#$%&'(

!'(!467*(4(!&()&'('(67*(4(!'()"

=>?@

!

4�z

!!434%"&

9

&

<=%A>

&

%ABCDhDsáº

'

TSô@à>

( 9%:;<=#1DD;YY=AC[A;@-BAH

��=>

!

A

5

Z

&9%:;<=#V1BZX;BC0@12-AD2-?B

���

!

!

�

5

[

!!'!)

!

���

!!'

!

���

!

!!-

/00LQ, 0L+,,R

&

/0

5'(!)("$ '-

!"KLEF\]2^%A_`

&

/0

5'(!)("$ )-

QLEFG

HSTUV&:WX#$YZ[

&

/0

5'(!)(""

A

5

B

!

DìA

Q9*

ThDs@k

'

Ù·

'

-%7É�0×ÒÆ��wÉ~@J�!oýþ

&

-�g�

h[0'B�  �T@pà>LF'Ú0x

&

-m¯°¿��'Ú��ÆóºToT@J�!

&

w�

�¼

(-!j!(-( =>

»F�ß§yoË^I'ÚçËË^�FDå~éK@ä6y

!VA=;H<\AAWWA?H<\A<==2:<B;H<1B

V;BZA&M9,M"(

¼

M9,M

D¨K÷ý

&

~�ÆóºTo@J�!z5���

(

�í>l

#!!"

åÆÙ·óºT

&

M9,M

Ð]DÒ@

}

Ø@

}

j@

&

¼Ù·

$'( G'

×ÒÆ��wÉ

(-! :Z.:

)

D�

&)

;@ko

M9,M

�FD

!-&3�

!-)!�!$!'"

åÆ@kóºT

&

ô×ÒÆ��wÉD

(-! :Z.:

)

|

&

hDsÙ·I

$'( G

Na

! '(( G&

j

'

Ò

'

Ø

)

;hDso

M9,M

�cI

)!-"3I'&(-'#I'$!-#3I

Na

)3-&4I'&"-4!I'&(-!&I&

Ù·N1¹

)

ø

&

�

M9,M

Ngéu

$!)"

¼½hDs-%7ÉN1

&M9,M

vN1w.ö

$

¼×ÒÆ��wÉ

!-( :Z.:

)

'

Ù·D

$'( G

D�

&

Ò@hDsIØ@hDs

M9,M

oÈQF�D

4-"4Ij4-3$I&

�q�-%7

'( :

hi

$

Gj@hD

so

M9,M

ÈQF�D

&-"(I&

�q�-%7

!& :

hi

$!$"

ôhDsÙ·D

$'( G&

0×ÒÆ��wÉi

(-! :Z.:

)

Na

&-( :Z.:

)

&

j

'

Ò

'

Ø

)

;@khDso

M9,M

�cI

)!-34I'$3-'&I'$'-(&I

�»a

!-"&I'

'-(4I''-''I(

%A�íSD

Q9*

ThDs@kÙ·�x

'

7É-%¼�éK@J�!6y©Ú�Ï:r

(

CDE

! Q9*

ThDs

$

@J�!

$

@k

$

×ÒÆ��wÉ

$

å~éKäÉ6y

FGHI$

! J 4#'-")555

!JKLM

! E

55

hDsc@lEF_o#w©ª?õ¦

4

+!%',

&

ThDs�çFm]_kJlh�.

öDioçº

&

hDs@J�!~©ªKíkJ

�S²Óoýþ

+)%",

( Q9*

hDsÅ�@K

'

ê

I$+¼�@ÖÉS��»�f�EF�ÿN

�l��

+#%4,

(

hDs@k�Ù·o��ðñý

þ>gK·�OPs%

+!(,

(

Ð~ThDs@

J�!

&

©Ä!»

+!!,

~����.�s�

Q9*

ThDs@,�f

&

&q

Q9*

hDs@��

$#(j&#( B:

é{Qo���!

&

H�_o�

�¥LU�.�s

$

©Ä!»

+!',

%A�

)(( G

Ò

@

Q9*

hDso@,�f

&

&qâºÒ@

Q9*

hDs�éK�Q~7fMDolh6y

(

4

�z»

+!),

�FSTLçFEJÀ«�

)(( G

Ø

@

Q9*

hDs�0_o@��!LÑ

&

>l

$3(j"&( B:

jÒ#2@��·{U

( JR9̂

»

+!$,

¹º÷L��0x'Ú�

Q9*

Ts�«

Z�_o@à>Ã?

&

6r�_×ÒÆ��

wÉoýþ

( TEfE7SO,

»

+!&,

¹º�@äÉ'

YÀ��Xgjk

Q9*

hDs�¤%¹0o

T@J�!Ã?

(

*G

&

hDs@k�Ù·

'

-

%7É¼�05�_×ÒÆ��wÉ»ÅÆ

~@J�!oýþé°ü]%A{»

&

ìA/R

��~

Q9*

hDs@H�x

'

áº�éKlh6

y©Ú»éYÈ÷?êë

(

ü]T@J�!'ÚB�vw§¨ö÷

àîB]

+!",

'

g�h[

!O1BHA];V=1"

0'B

�

+!#%!4,

�Cº@,�

+'(%'!,

(

Cº@,B�vw

cÝº@oð�à¯/�

&

ð¼%Aï÷úûT

o@pà¯�f

(

ö÷à>B]¹S�R@�

Öï÷�_oà¯�f

&

�~�/0æuóº

��äóºTB]��oð

(

g�h[0'B



/ 0 0 L Q , , n

)!

o

�c%Aï÷5�_@à>�fùºB�x

y

+''%'),

(

D�

&

%&-�g�h[B�Ò 4o

@J�!'Ú0x

&

ìÓ

Q9*

ThDs��Æ

-%7É

'

@k

'

Ù·�0×ÒÆ��wÉÝ

�óºTo@Jà>/�

(

!5

��IB�

!"!#

Î�GH{]¶

55

« Z Ý º o

Q9*

 T h D s x = D

Q9*J8$'(&

Ù·D

$'( G&

j

'

Ò

'

Ø

)

;@k

&

I

/0,L��£[éuV�>g

&

hDsoå~

@��!

!

û

!;"

�å~$@ò��!

!

û

!a"

�

/00LQ,hDsYZ[À=

&

iû

!;

å~@

��!ûS¼��

&

Ò@s@�h_�

$3( j

&"( B:&

;F#OD

&'# B:$

j@s@��!�

$((j&'( B:&

;F#OD

$&3 B:$

Ø@s@��

!{�D

$((j#(( B:&

�_;F#OD

$"( B:

�

&#" B:(

iû

!a

$@ò��!S¼��

&)

;

@khDso^I@É�!íø{U

(

À«¦4

�cD

K+%'(((

�!@É'

!

À�6y

( j'

l

!(

&

=>&

°���ÉÍÉ

(-(&i&

äÉÍÉ

(-! =>"

�

REJJ%'(((

@�ö÷^�Ä

!

#OÍÉ

' B:"(

G

!#]RF

Î�GHIWóHz{H�

E-4"!#F-0,=-@3,-./.)0:(+,=3;1/2*3;-/.30-/,(/0-,8 .)]RF*1;:

!"$#

J]KLMNæç

55

g�h[B�c%A@ö÷à>�foO

oB�

+'$%'",

&

-mÑ@p��cïsQ�@[

&

¹º¼é²íB�(ä@[Û�,�W@pà

>��

&

'Ú']:rú´»

+'$,

�ú&5»

+!#,

o%A

&

5ý¥�²@[à>��0x�û

'

ß

l

(

¹ºi1�û  

$;]

5ý¥

&

�_

$4;

D0

Ë

&

hDs@É_`

3

I0Ëo�cDhDs-

%7É

A&

¦ö'ÚË«ð�

;

á

&

Iú$o�c

D

J(

@[qihDs@É_`

3

�÷

&

��@[

<½BC

3G!

�÷

&G!_

D

G!

$�

$4;

o�ý

&

ö

ë

-G!_

I

$

áëC[�D�ý°��)

&

öë

3G!

II

]

áëCo[�Djª�(

(

@[&÷wOm

�ï÷

'

7�çº

&

X�@[�÷J^û_�

6

$

&

X�ðñN�7��

B

$

&

X�@[Om

G!'G'

$ÈÉtJ¦öoñ�Ë�Ö$

G)(

!-'-!5

@p�÷BC

55

r�JhDs�Ò/¢~Öf

&

6á'Ú@

G

$#

OKr��HàMNP,æç

E-4"$#>..=2-/1,(080,(;1/2:5.,./

,=1/0;-00-./0-;3*1,-./;.2(*

áy�

!;

áoëCy�

"

oT@J�!

&

Êy

´û-m~Ö@=

(

¦�ý°�� )6yD

'3#



)

Í 4�z

&

»

#Q9*

ThDs@J�!LF0'��

(ij!3(i&

Æ|hDs�_ojª� (6yD

(ij!3(i(

D^¨'Ú

&

Ñjª���ý°��

»�D

!3(

ÊBC

&

�cIÂ'�·Vt

?!

(

*

"

�

G!

)

*

"

õö

#

?!

(

*

"

K

'

(

*

(

!!

(

"D

(

'

'

*

(

!!

(

"D

(

G!

)

*

"

K

*N(

)













!!"

t_

#!!

(

"

DhDså~$@�!ò�

$

(

*

D�

_yÊBCIï/u

$*

D

(

a

!3(

oóÊL

$(

)

<

!3($

)

*

DôÊBC/o�ý°��

(

¹ºÛ

êL�S�c@=@[�÷ojª� (��ý

°�� )

(

!-'-'5

9#2@[L���$

55

hDs@�6yD

$((j#(( B:&

lO¦D

& B:&

9#2@[L��

@

%*

ãTt�$

#

@

%*

K

'

$

*

P

!

$

*

7!

$

"D

$

'

#3(

)3(

7!

$

"D

$

!'"

t_

#

$

*

�

!

�$

*

�cD9Ê#2o/u�Tu

&

7!

$

"

DhDså~@��!

&

�öhDs@p@

��!.ö

(

!-'-)5

@[I05�oçº

55

%&áwr�0_o�0�×ÒÆ~

@�à>oýþ

+'#,

(

@[I0��5�ö&

>7��ï÷

'

;çº

&

0o���D

'

;ç

ºx�

+'3%)(,

&

'ÚVt�T

#

,

!

$

&80""

K

%

$

&80"( ) P

,

$

&80"( ) !)"

t_

#

,

!

$

&80""

D0���¥L

&:

u

!

$%

$

&80"( )
D0�7�¥L

&:

u

!

$,

$

&80"( )
D0�ï÷

¥L

&:

u

!

$

$D@[#O

&B:$80"

D×ÒÆ��

wÉ

&:Z.:

)

(

@[�o7�¥L'ÚVt�T

+'4,

#

%

$

&80"( ) K

%

O

$

( ) P

%

8

$

&80"( ) !$"

%

8

$

&80"( ) K

(2("C!

$

(

" 80"

(2"&

!&"

t_

#%

O

$

( )
D�0o7�¥L

&:

u

!

$

�0~

�Æ#O@o7�¥L:r

LM,9SM

»

+'&,

o%

A

$%

8

$

&80"( )
D×ÒÆo7�¥L

&:

u

!

$C!

$

(

"

D

óywÉT:r$

(

o7�¥L

&:

u

!

$

�Æ×ÒÆ

��wÉTo07�¥L:r�Û�

+'3,

o%A

(

ï÷vwr��0�×ÒÆ�BËoç

º

&

ï÷¥L'ÚVt

+)!,

#

,

$

&80"( ) K

,

O

$

( ) P

,

8

!

$

&80"" !""

,

O

$

( ) K

H!

$

N

$

(

"

T

$2)'

!#"

,

8

!

$

&80""

K

(2)0!&&(N

$

"080" !3"

t_

#,

$

( )
Dï÷¥L

&:

u

!

$,

O

$

( )
D�Æ#O~

áo�0oï÷¥L

$,

8

!

$

&80""

DX>¶·o

ï÷¥L

&:

u

!

$H

DùL

&

I#O��_omw

Ééð

+'3,

(

@[�_&>ï÷çº

&

à>��� !�

!6yD

+(&

*

,&

Ýº

R%K

ï÷åêL

+)',

,¹ú

�l�ï÷å´�·êL

#

/!?10

!

"

K

!

T

'

'

' !!

P

'

'

T

''?10

!

"

)N'

!4"

t_

#'

Dï÷_�oTqF

&

<F

(-4'$

+)),

(

ï

÷wo@[ï÷BC

!

!

&

2

"

SITt'Ú

#

!

K

;V??10

!

''

!

P

'

'

T

!

T

'

'

!

T

'

P

''@

( )[ ]
2

K

'

*

@

{
!!("

t_

#@

D

+(&!,

þICiqf�!o¼éL

(

��@[ï÷��� !

'

B´� 2��BC

!A

$

&A

;

&A

]

"

'Ú�4oà>BC

!A_

$

&A_

;

&A_

]

"#

A_

$

K

A

$

?10

!

T

!A

;

0<B

2

T

A

$

A

]

?10

2

"

0<B

!

!

T

A

'槡 ]

A_

;

K

A

$

?10

!

P

!A

$

0<B

2

P

A

;

A

]

?10

2

"

0<B

!

!

T

A

'槡 ]

A_

]

K

A

]

?10

!

T

0<B

!

0<B

2

!

T

A

'槡 ]















!!!"

!-'-$5

@[�0Ëo^÷IÛ÷

55

@pOmQû

%

0uË&>^÷�Û÷

&

�

Û÷¥L

&

)

'ÚVt�T

+)$,

#

&

)

K

&

,

P

&

+

!!'"

t_

#&

,

DèËÛ÷¥L

$&

+

Dp�Û÷¥L

(

$

\+

+)$,

÷�

&&

+

p�Û÷¥LKU�Û÷¥L

&

,

&

6²e�'

(

@[èËÛ÷¥L

&

,

ôÑ

7VA0BA=

Vt

+)&,

'Ú

#

&

,

!

(

*(

"

K

(

!

?10

(

*(

T

(

'

!

T

(

!

(

'

0<B

(

*(( )槡
'

(

!

?10

(

*(

P

(

'

!

T

(

!

(

'

0<B

(

*(( )槡
'















'

!!)"

)3#



/ 0 0 L Q , , n

)!

o

t_

#

(

*(

D@[i_÷{ûuËo{÷�

$

(

!

D0^÷·

&

<

!2))$$(

'

D^û^÷·

&

<

!(

~(

*(

{

(&

û

&

,

ãTt'Ú

#

&

,

(

*(

( ) K

(

!

T

(

'

(

!

P

(

'

[ ]
'

!!$"

0'm]_

&

ÐÑÑ��Ú�

+)",

)cc1î

¶(ä@[

#

<¼éL

@&

ô

@n&

)

&

û@[�û

uË&>^÷z{^û

&

î¶(ä

(

!-'-&5

@[Éþóº

55!!"

ôÑ@[oÆ#õöÉþ(ä

(

@[�

ä¨Æ#D

M

(

(

ô@[Ð6yölO|

&

@[I

��5�o7�

&

öâ=Æ#�U

(

Æ#

M

�

UogÉ�lD

-

M

K

M

%

$

&80"( )
,

!

$

&80""

!!&"

@[Ð6wÆ#D

M

K

M

,!

$

&80""

,

!

$

&80""

!!""

~@[oÆ#��JºâU

&

wµ�yö

<F|

&

�à>~'Ú�íoýþS²e

&

6Æ

#U � < F

M

(

û É þ ( ä

&

% & < F ¦

D

(2((! M

(

(

!'"

@[tJüýñ�ËwDz{^ûw

&

ýþ@[(ä

(

!-'-"5

å~éKäÉ6y'Ú

55

¦hDs�@-�D

R&

H.ö�ðàu£

H»:Lýþ

(

¦�@[L

B&

<

!

l

!(

#

&

SÚ�

²Ê@[o@-� %

{

RNB(

²]0'á0'y

Êñ�Ë@[{oÃ?

&

}�¦öñ�Ë�c

J

D

!j&( :&

Iï

! :&

Õ

&(

Êñ�Ë

(

ÜÊT

Ë(�s

(

l

.

zç

&

³'{zç�@[�'Ú

�äÉF

#

>

K

B

!(&."

%

NC !!#"

t_

#>

Düýzç�oTqäÉF

&=>$B

!(&."

D

{üýzç�o@[L

$

%D²Ê@[L§.

o@-�

&=:$C

D²ÊzçoË^

&:

'

(

<@á

_`�Ë��äÉFD

(-!'!'!(

�

!(( =>

o»

F�û

(

¼MDD�

&

%A�\��äÉþID

(-!j

!( =>

+)#,

(

å~éK@ä6y

!VA=;H<\AAWWA?H<\A

<==2:<B;H<1B V;BZA&M9,M"

ºTt�t

#

@

AWW

K

7

#

N7

%

L

!((` !!3"

t_

#@

AWW

Då~éK@ä6y

& $̀7

#

D

(-! =>

»

F�I

!( =>

»F�ß§yoË^ÖDéKäÉ

Ë^

&:

'

$7

%

D'ÚçËË^

&:

'

&

'ÚçË¦D

$

{

(&;

{

+

u

&(&&(,&]

{

+(&

u

!((,&

6

7

%

{

!( ((( :

'

(

!"%#

&Q-&

!-)-!5

«ZBÂ

55

DZ[à>0x²õf

&

Z[«Z�W�

¡s

&

À«BÂôû

)&

hDs-%�T�c

Ë

0!

*

&

�_$+

(

äÉ'-%�_�c

Ë

0'

*

&

IhDsoT�cD

A

"+$

&

HäÉ

'o�@£��Ëë~hDs@É_`

(

W

���¦7@��

!

°k¶�!

"&

Å�²e@p

�W��oÛ÷qE

(

À«m]_

&

hDs´

%çö

&

äÉ'<½ð�

CJ

Ð6

&

À�IhDs

�Æ�c

A

"+$

´%oäÉF

&

¦ö

A

"+$

�cD

(-&'

!-('!-&''-(''-&')-(

�

)-& :&

ÜÊ´$À�

!(

]

(

äÉ'

!

x=

8*J%!(G%'*&

/0,ö,ÎÝ

��

"

ñðËë~hDs

&

�]D

(j'

l

!(

$

=>&

Í

ÉD

(-! =>&

ÈQÀ�èíD

m$I(

0Ýí|

I

'('!

j

!'

î

!(

¤

&

Ýí´%Lu��Â

&

O

¹É

!!&i(#z9'''i!3ẑ & +̂EE
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KSÊ GP& c,Ê GK& ]R9̂ _P-]1:Y2H<BZ2BDAVX;HAV

D1XBX;VD <VV;D<;B?A1WW<0@ ;ZZVAZ;H<1B =;:Y0<B ?=;00,1?A;B

X;HAVa;0AD 1B O1BHA];V=1:AH@1D+P,-P12VB;=1W7<0@AV<A0

1W]@<B;& '(!(& )$!!("# !&4&%!"($-

+!3,5JT,]fQSJ P& R+9R9M L E& Mx*,K9M M-+YH<?;=

2BDAVX;HAV?1::2B<?;H<1B# H@AY1HABH<;=1W20<BZ?1B\AVHAD

ZVAAB Q9*0<B ?1;0H;=X;HAV0+P,-,999P12VB;=1W+?A;B<?

9BZ<BAAV<BZ& '(!4& $$!'"# &)&%&$#-

+!4,59QEOEJJ,9 O& O,MEO,MfRÊ , 7& S6JEQ O-
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