
基于 !"#$%& 的高频逆变器的热设计及分析
! "

!

! # $

!

! %&'

"

! ()*

!

"

!#

+,,-./0123456789 :;

!$"!$$

#

"%

+,<=>?@AB4CDEF@ :;

!&&&&'

$

!"! GHI=>JKLMNOPQRSTU

()*+,-

VWRXYZ[\]^% _`ab[NOPFcde\fW

g\h!ijhklmgcn/op

(./0

qQ\]^rS!stuvwabxy[z{R|&}~\P�����

I��~\Pg���������~\��!l�i�[�~\P�����qQ���N�P��e\fWg

~\��!J��[~\P���g�/��i�% ����!TU��~\��!/� 

(./0

g¡¢£¤

12!

I

¥!�¦§¨X©ª4qg¢«d¬%

#$%! LMN�P#

(./0

# \]^#

()*+,-

&'()*!

03242

+,-./!

,

+01*

! !452"4"64

!

"&!6

"

!'7$$157$2

'()*+,- .)/012 ,2. ,2,-3/0/ 45 (01(65*)78)293 02:)*;)* <,/). 42 09)=,>

89,:. ;<=>

!

#

3, ?<=>@

!

#

)8*: AB#CB=

"

#

)8*:. A=>#D<=

!

!

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

#

!"#$#%& !&"!&&

#

34#%+

$

"25672 8"#$#%& 3#6( 94161:1-6+#; "<=#9>"%6 .%&#%""/#%& )"?"+/;4 0"%6"/

#

8"#$#%& !&&&&'

#

04#%+

"

%</;*,9;? 0CE FGGH<>@ GI = JKEF<I<F C<@C#ILEMBE>FN KCGOGPGHO=<F @L<Q#FG>>EFOEQ <>PELOEL <J QEJ<@>EQ R<OC ()*+,-% S<LJOHN

!

OCE

FGLE IB>FO<G> TGQBHE

!

(./0

!

<J FCGJE> OG UE OCE FE>OEL GI =OOE>O<G> QBL<>@ OCE OCELT=H QEJ<@> KLGFEJJ =IOEL FGTK=L<>@ GI OCE

JEPEL=H T=<> CE=O<>@ EHETE>OJ <> OCE <>PELOEL% ,>Q OCE>

!

U=JEQ G> OCE =>=HNJ<J GI OCLEE FGGH<>@ TEOCGQV >=OBL=H FG>PEFO<G>

!

IGLFEQ FG>PEFO<G> R<OCGBO CE=O J<>W =>Q IGLFEQ FG>PEFO<G> R<OC CE=O J<>W

!

OCE OC<LQ G>E <J OCE UEJO FCG<FE @<PE> OCE KGREL GI

OCE JKEF<I<F (./0% ,IOEL OCEJE =>=HNJ<J

!

RE I<>=HHN @EO OCE KLGKEL CE=O J<>W =>Q I=>

!

=>Q OCE I<>=H OETKEL=OBLE GI OCE (./0 <J

UEHGR 12 QE@LEE

!

RC<FC <J =FFEKO=UHE <> P<ER GI JO=UHE RGLW<>@%

&)3 @4*./A C<@C#ILEMBE>FN <>PELOEL

#

(./0

#

OCELT=H QEJ<@>

#

()*+,-

2345!

"$!67$67!2

361*!

"$!6$6!2X

789:! ""

!'X4

'$!®!¯°±²³´!µ¶!4·¸% DE�¹(0º]»�¼]^�\xy%

!"#$%&'()*+,-# #$./0"12%1

+%34567 %185)90,- #:;<=>?@AB

?#CDEFGHI,JKL,J>)MN#OPKLQR

STUV)W7X!QHY#Z[,JKL\,]^)J>

_`abN\,]c#J>defgh^)KL%ij7)

k1#lm3no#$pLlq#rs85!j7)k1t

uoGvwf#xTyz{|}##$~�)s8�

11Y

Z![

�

j7����)����)& Z��~���,JKL��

)J>\,�c# �l��r%ij7D��j7��:

�#���|��)��#� ¡~}¢£D¤�¥¦~}

N§¨©ª«¬)®& m#$~�¤�J��¯¨°±J

>²³)´µ9¶'J²·%Jm¸%J¹º& D»°¼½#,

-]¡¾�¿dÀ¯Á)J��ÂÃ#:HÄ,JKLÅ�

)J>��#¯¨�ÄÆm¸%JÇÈp%ÉÊËÌ�|Í&

DCÎ9ÏÐ#\Jp�ÑÒÓn)#rÐÔÕ¶\JpÖ

©>%×ØÙÚ��#¸ÛÙA#� ¡#$~�ÐÓ�Ò)

¾µ& DE45#$~�Ð¯¨ÜÒ)�Ä�ÝÉ¥ÞÔÕ

\Jp)9¶#Cß_àá:â�GHÈJãäåæ¸+G

HÈJ�o#ç`EEGHÈJãd#MN#Þè)Ýé~}

á:D_GH\Jp©>êëd)ìíî¤¾ïðñ\J

8[&

!"o�òó'(ê}ôõ'(),-#ÜÒo�ö÷

)9¶m#$~�¤�Jøùúû� ¡<D¥¦~}¢

£¤�Jøù)¯¨9¶Q¾#ü'(_à`ÙÚ)ö÷j

ýiÒîæ¸)¸Á#m¯Á¤�)j7��Ðj7þ)ö

÷Xÿ!¡T")#7#CO~}¢£`aâ�o�;$)

9¶9%)¤�öB)&?ê'ð# �(g¨)\J)*#

+,Jdeh^)pLá-./0#�l12~}%��%;

$)ËÌ3o#41�/)¾5�45#EE126,7Ò&

i 89:;<=pÐ # ,>"©¨iÒ)¯45ö

? #

(./0

!

(>JBH=OEQ .=OE /<KGH=L 0L=>J<JOGL

"J@�ÓE)#J

>)de·A)ö?á-./0DCBë<PC D]&  

¡DE>126,�F)°¼½# P!ÞG)«¬

(./0

\

J®)õ¦9H#Ixz{

Z"[

mJøùJL)KÙ#¬�

ÜÒ#7Ù1)

(FEK=W

¤�o�;$&

B

;<=>?9@

Ix#æ%WL4M)#NOê#pL#PQ!,JK

LêrRKL)ST:b��åæD<=p�)¸Á)§

ABCDEF

*HEFOLG><F \EJ<@> *>@<>EEL<>@

U

"!

V

]GH%"!

U

!'

W

:G%!'

"&!6

X

!&

Y

^FO% "$!6

"15"



!!"#$%&"

!"#$

!"

#%

#

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

#

"

&

#&,!+

'

"

(

$-,./01

)*+,-.

23#45671.89:;%<=

)/01

>?@.

ABCDE/FG.! HIJ71./CAKLMN.O

P!QHRJ71.STUVW.OX!&YH&Z.A[

\YTUS/]^_CAJ`aBb.!cde71.89

:;fghSij.Ak

2345678'

% Glmn!Sopqi

rs.A[t

)/01

uA.vw!89x;fyqo

2345678

!

&

2345678$

zSirs.89% {|}L*~

'

&,%

!

'()*+,-

Fs���������!H��$%�� &$%��

����������.A�Bb�������/

$

�!

4�/ABC&At��A��!h8 ¡¢*£

9$:

%

!"#

'./

¤}�A�¥¦.§¨���F©ª«t(¬!®¯

4�&°�±²<��³´µ¶�.A·¸¹ª.ADBb

º»ABC!8¼CA!H½¾/¿ÀÁÂ¾!LÃx;*�

"

'

$&,'

!;

!

"

;8"

<#

<$

"

'

$

�f'

!

SA�ÄÅ!

!

SA�Æ!

%

S¦AJÇ!

"

SO

È.CAKL%

H¨nÉÊ/'  (6��YCA��]^Ë´$Ì

<$

.A�ÄÅ�¤Í.ÎÅÏ9Ð±CAÌ.CAKLÑ

ÒÓ%

!"!

'01

Ô�BA��©ªc���f!~hS<=��Õµ

·¸pÖ��>�4��©ª«t(¬!�A��×ØCÙ

AÆc����Bb% ÚÛÜÝÞß�./���àá�~

J6Îâz1£©ª.���á�~J��.AÆBb^

Û!Ôã/VN�L¦Aäàå.¨n^Û% Ô�AÆ¥¦

fæçoABCèAt�é�¦A��! ¼�St�BA!

Yê�ëìÉÊ.At�% t�BA4S<ÄÅâCÙ.²

At�èíaîï¸.ðñt�% t�BA\Y1òó��

ô�"

!

$õö÷'

!;&=#

'

8#

(

=

"

!

$

�f'

&

SgJBAKL! HNøùè��.¨úZ

û!üè��.�¸ýþ&¦A~J.ÿý&Nø�!)³"

#Zû% Ôã/>�FG¦Aä�d.$%&%

#

'

&

#

(

4�~

,á�~Jè��'�ê.ÎÅ%

!"$

'23

¨�"A.°"Q©(��D.h)*SA�� % G

6!¨�ü+F,.-.õ²HR¨�.��D!Ô���

è-..^Û/ho¨�F01.2þ£33.AÆ¥¦%

é¨���.��¦AÆ\Y1ô�"

$

$de'

!;!

'

%

'

#

"

#

!>

'

8#

!>

!

$ "

$

$

�f'

!

'

&

%

'

&

#

'

4�S¨�

'

.©�Ð!��¦AJÇY

±~4ÎÅ!

#

S56789L!:S

?@AB!'"

8C

DE

"

)

!

(

*

>

$%

$

'4$

$%&

56789:;

~

!

;<o�4=Z>~ú.��?@.{&% Hf²

At���'!®¯A[CÙ.BÎCÑ.¨�~JDT

��.ÄÅEFG=¨J�`.HÅ¹ª����.Õµ

·¸õ/h�A��.×Ø!ï¸îIø!"J~J¦AK

LMø!KLM=øNO.2þ%

ðñt�?@!H'!PQ/]^Ry���S!T�

��à¨J6=ZIU.SÅDJÌèÎÅDJÌ!VWo

��è¦AJ��.~JBAKL!XQYÞZ[Îâ.\

.% AQ!¤]^�Æ!_]SRyÞëÂÛÅ6!`a6L

b]S.c9dàe=fg!G6!]SRyCÙ.�hR

yiTj¦AKLkø!&Y!3ëlVW]^�Ætkø

Ah.z1dAFN%

ms����&n©��=Zop.��úD !q/ë

�JrsÞ71Ôt����uõ.��.��9!vë�

JrsÞwxäyzüíÞHR�%.{|! FD}ø!c

Ô~71����³��FD�4©�H�&!��T/h

�ÅRy%

Xô�"

!

$\Y�<!¤uAÆëÂ6!�oRð~J¦

AKLa! ü\Y]^Ry¦AJÇYÞZ[Îâ.\.%

+

#

©A$%()4�

FGHI # 1J7 K3LGMG3N 3O MJ7 J7&MGNH 7P7Q7NML

<

!

=>56?@AB

'()% ! '*+ ,*(-(,.+-/0./, 12 ,13314 ,115/46 3+.*170

��?@

~JBAKL

DE

"

Q

!

(

R

$

 (BAJÇ.ßN�O

DEQ

!

��²At�

AS'A C""

G0��"ðñ]�$

!?S'?" $"""

���.²<t�

!$"S?C" ?""

T

n©��

S?>UUU ?!'U

B

T

~Jè�����ÅÎâuAÆ

<

&

C'DEAFGH

'()" & 8*(-(,.+-/0./, 9(-(3+.+-0 12 .*+ 3(/4 *+(./46 +5+3+4.0

yz A[

D

2345678' %U QQ!?U QQ !U'

2345678!

&

2345678$ 'B QQ!'' QQ 'UI!

"?C"



!

!

"#$%&'()

"#$% ! &'( )**()+),-( ),. -')+)-/(+#0/#- 12 /'( 2),

*+,-./01!23456789:;<=>?@AB

C!DDEFGH@AI!(J+KL@AI!MNAOPQ

QRS!TAUVWXYZ@AI[\]^_`a!bcQ

defghijklOmW"

nopq!rstuvwxyz{9:|}@AI?~

���

345&

��?@A"

!"#

!"#$%&'()

��pqxy�L�NAI��QQRSNAOP!�

+�[�RQ��UU�F�?��! T��U��eR

S !bc��@AI?NA�� !�� !���NAI��

[!� �.¡¢£�¤¥¦§¨!�©�<?xytª?

«¬®�� ¥"

!6

"

!#

"

!$

#

7

$

'¯

!

°p�?:i9`%

"

°�±

8

I²³A´%

!

°µ

�VW!

#

"

°µ�w�XA%

!$

°µ�¶·¸�·m¹#

!

$

#^º°

9:;9< !

$&

»¼s½

=7>

¯¾¿?~À!�[ÁÂ@AI?ÃÄ2'

ÅÆ? ¥!���Ç?@AI»��l

?

pÈ& ��ÉÊ

o!»Ás½?ËÌ~À

=<@A>

!bÍ�#

7

$¶³��9ÎËÌ !

ÁÏ9ÐÑÒÓWÔÇÎÕ|Ö?×Ø!9Ð?9`;<Ù

Q!°ÚÛÜ®Ý?Þyßà!.áxy¡_]âã9Ðä

åæçQ9Ð?~�!.è^~O®Ú|Ö2ÑÒÓW?

 ¥!é^~Oêë�¡_ìí?îWï!Zð-@A& tu

�Ç?9Ð�!

!

pÈ&

$

*+,-./012

xy!

9B

?�Ì���ñ ! òómW�ô°

?: !

!

Aõ»�öl

9

÷ø ! @AIù9Ð?»��l

?

pÈ &

EF

3CDEFG

ú��ñ¶û?

H(I,1J.0

�ù

E(-J(/

�üJ

°

!KL::%M

ù

9MAMK%9

!��Ëý^~�þU�Ì & �ñ|

ÿ�! &

"#!b!

?

pÈNAIlOmWü$�%!

7

pÈA

õlOmW��&¶'

9

$./@A~�'(?)*�+m,-!³A.²lO

mW/+Ø�

<? !

01&

!

$23456?A`2

345&

?@A��;Q

?

$234?lOmW+Ø�./78!9-: ;<!

=!>

345&

?wmW]-@�ø[!<-o9Ò?234|

mAB9-@�øßàC& ��!�^DEF[��;y�

G�[ÁÏ234&

!

<

°

N@O

HO?mWI!!b!¯��&¶!mWJ

UÒ+KLÒMN³A.²~Ò³O?!äP�QF234

[!./³ORST;�U!VÇ

345&

WX[!YZ[\î

³O!.ù£�?|]+^_`Ü?& !

A

°

N@O

HO?î

Wa`!!b-@AI¯U�ìQ!T�UcÒ@AIo!

¡_~Òde!\ª�EF@AI?U`!T�NAIlO

fA��g;Çhwø!¶*mWdí?78& b.á��

&¶9i��?j )!k(?9i��lÇm(?�Un

ÒÞy!Tõ-9Ð?µ�<tQ×W?³oÞy!©�<

p?qr³A.²@³?A`&

°�üs9Ð¶·tXuïüNv2z{:i)<?

��!�9xy�.²�

C)B#,(/

¯w2x?yô~�!!

?;

3

!

!"#4*!

%%

"

&'(" ! &)*+,-*'. /'0'%)1)02 34 1+) +)'1 2-,5

ÉzÓ Éz{ Éz| �Lí �L�

9A7%7 !:: M <M !!

K

°./78!�Ç?

O@P

HOîWa`!& �oO^_9

Ð¶·��}~?&Ç^_uïüNv?��!QF._9

Ð?�UÔÇ�üNv?Þy!Z^�ü�U¶*�\î?

*�!�p��?BC¯!./*�/×Ø�NAI?^�!

�Z2³A.²?@A56��& �c�£!�ÿ<ÝÖG

^_��Ì?9i!.;�����üNv?��!���

2�UlÇSîÞy!.2³A.²lONA��?êí+

Zð?&

6

/ 5

s¯xy

3CDEFG

�²2��ä�yí���I��

�A��

=K>

& |ÿl}'

9

$xyúB2U(�@AI?z{9:;<)*p�@

A`!xy�@AI?z{9:������r�,¯��

IC�³A.²?:i�Þ ! TA�tQ?�â<��

345&

|��

<7 !

�!!�}@�mW? ¥&

! "!# $%

3CDEFG

&'()*+&,-./01

"<M"



!!"#$%&"

!"#$

!"

#%

#

&'() *+,- ./, 01+23 45 6&7 8,9,: +2 9/, +8;,<=2>,

8,=10:,8,29?*@-

(A,>9:42+> B:4<0>9 7,A+=C+A+9D =2<

(2E+:428,29=A .,19+23

#

!F##

$

$

%

GH#IHJK

?L@

$%&

M

'()*+,-./0

?N@M

12

G

34/567

8#

#%%OM

?O@

9:;#$<<

M

3=>?@ABCD

?P@M

EF&GHIJ

KL#

#%%QM

!

$

"#$%&'()*

R+3M $ .,8;,:=90:, >42940: 42 9/, /,=9 1+2S 10:5=>,

!

L TUV

+&,-./!

R+3M L W,A4>+9D E,>94:1 42 = TIV >099+23 ;A=2,

!

Q XIT

+&,-.0!

R+3M Q W,A4>+9D E,>94:1 42 = XIT >099+23 ;A=2,

!

H XIT

+&'-1!

R+3M H .,8;,:=90:, >42940: 42 = XIT >099+23 ;A=2,

!

J

23%&'-

R+3M J .,8;,:=90:, >42940: 42 9/, 140:>, 10:5=>,

!

!4562789

YZ[.

:;"<6=>?@AB"C'

-DEFG9

YZ[.

HIJKLMN" OPQ2)RSTU

VWCXY"Z[9\27]^PQ#

$

! _`LabcdTUPefghiejkLl2m

n#

'()*!

?#@

MNO

M

PQRST?*UVWXY'WUPZWAB+

,[\]

?7@M

^_`\]abcd

M

12

G

efghi#

!FFFM

?!@

jkl#mno#pq

M Y>,;=S

r?*UVWUPH[st

?*@M

?*RuJv#

!FFH

#

!#

$

#

%&

#JI#QM

&'() *+,!:0

#

X'\ N+2!C4

#

]Y V+23M ^;;A+>=9+4+2 45 +>,;=S

+2 9/, 9/,:8=A <,1+32 45 =2 ,A,>9:42+>

<,E+>,?*@M

(A,>9:4!

N,>/=2+>=A (23+2,,:+23

#

!""H

#

!_

$

_

%&

_JU_QM

?$@

$wx#yz{

M

|WL

?N@M

12

G

}4/5678#

!""QM

?J@

~��

M

������W�U���

?*@M

�+�� #

!"_"

$

_H

%

G_"$M

*Y [=4!;+23M `0;,:5+>+=A <+1>011+42 =C409 <,1+32 45 9/, 5+2

/,=9 1+2S?*@M `>+,2>, a .,>/24A43D Y25:48=9+42

#

!F#F

$

#H

%

G #F$M

?H@

���

M

?*UVH}����[�����WUP

?*@M

?*RuJv#

!FFH

#

!#

$

$

%&

#OI!#M

X'^)Z X/423!/=+M ./,:8=A <,1+32 45 54:>,< =+: >44A+23 45

/+3/!;4b,: >48;42,291 +2 ,A,>9:42+> ,c0+;8,291?*@M (A,>9:4!

N,>/=2+>=A (23+2,,:+23

#

!FFH

#

!#

$

$

%&

#OI!#M

?Q@

���

M

�W�'H�����[��� PQ

?*@M

¡¢

RUP£¤¥#

!FF%

#

#Q

$

J

%&

!FI$#M

d^)Z X/=4!D0=2M .D;, 1,A,>9+42 45 :=<+=94:

#

+29,:>44A,:

=2< 5=2 =2< +91 >/,>S+23

>=A>0A=9+42?*@M

P,1+32 =2< N=205=>90:,

45 P+,1,A (23+2,

#

!FF%

#

#Q

$

J

%&

!FI$#M

?L@

�¦§

e

¨©

-

ªR«?*UVWUP

?*@-

¬?*+,

f

!"_$g$hG_H_U_H$f_HLM

X'^)Z V=!2+

#

'\ ]+23MP,1+32 45 =+:C4:2, ,A,>9:42+>

,c0+;8,29 9/,:8=A?*@MN4<,:2 (A,>9:42+>1 .,>/2+c0,f!"_$g$hG

_H_U_H$f_HLM

$®¯°

HQ

±%

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

"Q""




