
Ó¨ 1 èÕ·»ÙÃ  ]1[ 6102 -0102 .È.¤ Õ» èµá§éÑµÈ·àÐÃ»ÁÒµ¡ÂáÒé¿¿äìµ¹Â¹ÒÂÂÒ¢´ÍÂ¹Ç¹

¶Ö§áÁŒÇ‹Ò»˜¨¨ØºÑ¹ÂÒ¹Â¹µ�ä¿¿‡ÒÂÑ§¤§ÁÕ¢ŒÍ¨Ó ¡Ñ´´ŒÒ¹µ‹Ò§æ 
Ø¨ÐÃ»´ÑÍÃÒ¡ÒÅÇàÐÂÐÃ §ÙÊèÕ·èÕÃÍµàµºá§Í¢¹Ø·¹éµÒ¤ÒÃ ¹èªà

Ó¨ ¹Ò¹èÕ·èÕÃÍµàµºá Ò ÐÅá ÂÒÅËèÃ¾áèÁä§ÑÂèÕ·Ø¨ÐÃ»´ÑÍÕ¹Ò¶Ê¹Ç¹
¨Ó        ¤Ô¹¤·à¹Òé´§Ò·Ò³ÃÒÔ̈¾Íè×Áàèµá ¹éµ¹ç»à ÂÍé¹èÕ·ÃÒ¡ÔÃºìÂ¹ÙÈ¹Ç¹

éªãèÕ·ìµ¹Â¹ÒÂºÑ¡ºÂÕ·àºÂÕÃ»àÍè×ÁàÃÒ¡ÐÃ»ÂÒÅËÕ´Íé¢ÕÁÒé¿¿äìµ¹Â¹ÒÂ
]2[ è¡áé´ä ¹ãÂÒÀ»Ò´¹ÑÊìµ¹Â§Íè×Ã¤à

• Diversification of energy resources : ÂÒ¹Â¹µì
§ÔÅ¾àÍé×ªà¡Ò¨é´äµÔÅ¼¶ÃÒÁÒÊ§èÖ«Òé¿¿ä¹Ò§§ÑÅ¾¹ç»à§ÔÅ¾àÍé×ªàéªãÒé¿¿ä

Óé¹ ¹èªà é´ä æ¹è×Í§èÅËá¡Í×Åà§Ò·   ¹ÔË¹Òè¶ ÅÇÁÇÕª ÔµÒªÁÃÃ¸Êê¡á ¹ÑÁ
Óé¹( ¹ÂÕÇà¹ØÁË¹Ò§§ÑÅ¾ÐÅá ìÃÂÕÅ¤àÇÔ¹  ¹Ò§§ÑÅ¾ ìÂµÔ·ÒÍ§Êá ÁÅ 

Ó· ¹éµ¹ç»à )¾ÀÔ¾éµã¹ÍéÃÁÒÇ¤  Ó¨èÁäéËã  §ÔÅ¾àÍé×ªà§èÅËáÒ¾§èÔ¾§Íéµ¹ç»à
¹éÑ¹Òè·à§èÖ¹Ë§èÅËá´ã§èÅËá§ÂÕ¾à

• Higher overall efficiency : ÂÒ¹Â¹µ�ä¿¿‡ÒÃÑº
ÓÊÅ¡§Ò·¹Ò§§ÑÅ¾¹ç»à»ÙÃ¹ÂèÕÅ»àÒé¿¿ä¹Ò§§ÑÅ¾   ¹Íè×Å¤àºÑ¢ººÐÃºÑÃË

 )%07 ÒèÇ¡¡ÒÁ( ÒèÇ¡§ÙÊèÕ·¾ÒÀÔ¸·ÔÊÐÃ»ÕÁÐ¨ æ§Òèµì³Ã¡»ØÍ§èÖ«
¹ãÂÒÀ»Ò´¹ÑÊìµ¹Â§Íè×Ã¤àéªãèÕ·ìµ¹Â¹ÒÂ¹ãì³Ã¡»ØÍ§Í¢¾ÒÀÔ¸·ÔÊÐÃ»
 ³ÒÁÐÃ»( Å¡§Ò·¹Ò§§ÑÅ¾¹ç»à»ÙÃ¹ÂèÕÅ»à¹ÍéÃÁÒÇ¤¹Ò§§ÑÅ¾éªã§èÖ«

35%)

• ¡Ù¶Òé¿¿äìµ¹Â¹ÒÂèÕ·Ð³¢¹ã : ekarb evitarenegeR
¹ÂèÕÅ»à¶ÃÒÁÒÊéÕ¹§Å´ÅèÕ·Å¡§Ò·¹Ò§§ÑÅ¾ ÇçÃàÁÒÇ¤ÍÅÐªÍè×¾à¡Ãºà
¡Ñ¡Íè×¾àèÕÃÍµàµºáØ¨ÐÃ»Ñ́ÍÃÒ¡¹ãéªãÐÅáºÑÅ¡¹×¤Òé¿¿ä¹Ò§§ÑÅ¾¹ç»à»ÙÃ
éªãèÕ· ekarb lacinahceM ¹ç»àÐ¨èÕ·¹·á ¡ÕÍé´äÒé¿¿ä¹Ò§§ÑÅ¾ºç¡à

ÍéÅÁÒéËÍè×¾à¹Ò·´ÂÕÊà§Ãá¡Ò¨¹Ò§§ÑÅ¾§Í¢ÃÒ¡¡ÑÅË

• ìÃÍµàÍÁéªãÒé¿¿äìµ¹Â¹ÒÂ : noissime lufmrah oreZ
ÓÊÒé¿¿ä   æ§ÒèµÉÔ¾ÅÁÊê¡áÂÍèÅ»´Å»ÃÒ¡ÕÁèÁä§Ö¨¹Íè×Å¤àºÑ¢ººÐÃºÑÃË

Òé¿¿äìµ¹Â¹ÒÂ¡Ò¨

• Gr id support :  ÂÒ¹Â¹µ� ä¿¿‡ÒÊÒÁÒÃ¶¨‹ÒÂ
ÐÅáÒé¿¿äÂÒè¢§Ã¤â¹Ø¹ÊºÑ¹ÊÂÇèªÍè×¾à )G2V ,dirG-ot-elciheV(

é´ä¾ÒÀÔ¸·ÔÊÐÃ»ÕÁèÕ·¹Ò§§ÑÅ¾ººÐÃ

1

2010
0.0

El
ec

tr
ic

ca
r s

to
ck

 (m
illi

on
s)

0.5

1.0

1.5

2.0

2.5

2011 2012 2013 2014 2015 2016

Others
Sweden
Germany
France
United Kingdom 
Netherlands
Norway
Japan
United States
China
BEV
BEV+PHEV

 ¨Ò¡ÃÒÂ§Ò¹ Global EV Outlook 2017 [1] ¾ºÇ‹Ò·ÔÈ·Ò§¢Í§¡ÒÃãªŒ ÂÒ¹Â¹µ�ä¿¿‡Ò (Electric vehicle, EV) ·ÑèÇâÅ¡
ÁÕá¹Çâ¹ŒÁà¾ÔèÁ¢Öé¹ÍÂ‹Ò§µ‹Íà¹×èÍ§ã¹¡ÅØ‹Á»ÃÐà·È¨Õ¹ ÊËÃÑ°ÍàÁÃÔ¡Ò ÞÕè»Ø†¹ áÅÐ»ÃÐà·Èã¹·ÇÕ»ÂØâÃ» àª‹¹ ¹ÍÃ�àÇÂ� àÂÍÃÁÑ¹ à¹à¸ÍÃ�áÅ¹´�
ÍÑ§¡ÄÉ ½ÃÑè§àÈÊ à»š¹µŒ¹ àÁ×èÍ¹Ñº¨Ò¡Í´Õµ¨¹¶Ö§ÊÔé¹»‚ ¤.È.2016 ·ÑèÇâÅ¡ÁÕ¨Ó¹Ç¹ÂÍ´¢ÒÂÂÒ¹Â¹µ�ä¿¿‡ÒÊÐÊÁ¨Ó¹Ç¹ÁÒ¡¡Ç‹Ò 2 ÅŒÒ¹¤Ñ¹

Next Generation Mobility

เทคโนโลยีมอเตอรสำหรับยานยนตไฟฟา
ผศ.ดร. มงคล กงศหิรัญ

มหาวิทยาลัยเทคโนโลยีพระจอมเกลาธนบุรี



¹çËàµ¡à§ÑÊÐ¨ æ§Òèµ·ÀàÐÃ»èÕÃÍµàµºáµÔÅ¼ÃÒ¡¹ÇºÐÃ¡¹ã
ÐËÅâ§èÖ« èÕÃÍµàµºáìÅÅ«à§Í¢ºÍ¡ÐÃ»¹ÇèÊ¹ç»à¡Ñ¹ËÐËÅâéªãÃÒ¡ÕÁÒèÇ
ÃÒ¡ØÂÒÍ¹éÔÊÍè×Áà¹éÑ¹§Ñ ́ÁÍéÅ´Çá§èÔÊÍèµÉÔ¾¹ç»àỐ¹ª§ÒºÇÒèÅ¡§Ñ´¡Ñ¹Ë

ÓÊèÕÃÍµàµºá§Í¢¹Ò§éªã  ¹ãÃÒ¡¹ÇºÐÃ¡ÕÁ§ÍéµÐ ̈Òé¿¿äìµ¹Â¹ÒÂºÑÃË
Ó¹È·àÐÃ»ÂÒÅËèÕ·§èÖ¹ËÃÒ¡Õ¸ÔÇ§èÖ« ÁÊÐÒÁËàèÕ·ÃÒ¡´Ñ¨ÃÒ¡  Íè×¾àéªãÒÁ

ÓÊ¹Ò§éªãÃÒ¡¡Ò¨¾ÒÀÊÁÍè×ÊàèÕ·èÕÃÍµàµºáÃÒ¡Ñ́¨   Òé¿¿äìµ¹Â¹ÒÂºÑÃË
Ó¹ÃÒ¡Í×¤  ÓÊ¹Ò§§ÑÅ¾ºç¡à¡Ñ¡§èÅËá¹ç»àéªã»ä   dnoceS( ÃÒ¤ÒÍºÑÃË

ÓÊèÕÃÍµàµºá¡Ò¨§Íè×¹à )esU  §¤§ÑÂ¾ÒÀÊÁÍè×ÊàèÕ·Òé¿¿äìµ¹Â¹ÒÂºÑÃË
Íè×Áà éÕ¹§éÑ· 08 ÐÅÂÍéÃ§Ö¶§ÙÊÒé¿¿äØ¨ÐÃ»ºç¡à¡Ñ¡ÃÒ¡¹ã¶ÃÒÁÒÊÁÒÇ¤ÕÁ

Ó¹¡Ù¶èÕÃÍµàµºá  ÓÊ¹Ò§§ÑÅ¾ºç¡à¡Ñ¡§èÅËá¹ç»àéªãÒÁ  ÁÍè×ÊàÃÒ¤ÒÍºÑÃË
ÊÀÒ¾ ¨ÐµŒÍ§ä´ŒÃÑº¡ÒÃ¤Ñ´áÂ¡áÅÐ¡Ó ̈ Ñ´ÍÂ‹Ò§¶Ù¡µŒÍ§ àËÁÒÐÊÁ 

ÁÍéÅ´Çá§èÔÊÍèµÉÔ¾ÕÁØ¶µÑÇ§Í¢ÅËäÇèÑÃÃÒ¡´Ô¡àéËãèÁäÍè×¾à »äÍèµ

• §Ò·ÐÂÐÃé´äéËãÍè×¾à§ÙÊ¾ÒÀÔ¸·ÔÊÐÃ»ÕÁ : ycneiciffe hgiH  
 ´ØÊèÕ·¡ÒÁÅ¡ä§èÔÇ  

• High power density (W/m3)  & specific power 
Óé¹ÕÁ : )gk/W(   ¡çÅà´Ò¹¢ÐÅáÒºà¡Ñ¹Ë

• Wide speed range :  ÊÒÁÒÃ¶·Ó ÇçÃàÁÒÇ¤¹ÒèÂ¹ã¹Ò§
 é´äÇçÃàÁÒÇ¤´Ñ¡Ô¾¹Ô¡à§ÒéÇ¡èÕ·  

• ¹ÍéÃÁÒÇ¤·àÂÒè¶¶ÃÒÁÒÊ : ytilibapac lamreht dooG
  ä´Œ´Õ

Ó¹é´äÒé¿¿äìµ¹Â¹ÒÂµÔÅ¼éÙ¼ µÕ´Í¡Ò¨ºÑ¹  Ố¹ª§Ù¨¡ÒÅìÃÍµàÍÁ
Ó¡¹éµ¹ç»àÒÁ æ§Òèµ  ÐÅáÕ´Íé¢§éÑ·ÕÁỐ¹ªÐÅèµáèÕ·Â´â¹Íè×Å¤àºÑ¢ººÐÃ§ÑÅ

 éÕ¹§Ñ´é´ä»ØÃÊÂ´âÇÒèÅ¡¶ÃÒÁÒÊ ¹Ñ¡§Òèµ¡µáèÕ·ÂÕÊàÍé¢

1. DC motor ¹ç»à )¡( 3 èÕ·»ÙÃ¹ã§ÒéÃÊ§Ã¤â§´Êá§Ñ´ 
 §ÙÊé´äÍ×¶Íè×ªàÁÒÇ¤ÕÁ ¹Ò¹ÒÁÒ¹²Ñ¾ÃÒ¡ÕÁèÕ·§ÃµÊáÐÃ¡Òé¿¿äìÃÍµàÍÁ

ºÑ«èÁä ÂÒè§èÕ·Ốº§ÃáÐÅáÇçÃàÁÒÇ¤ÁØ¤ºÇ¤ÃÒ¡ÕÔ̧ÇÕÁÐÅá §¾áèÁäÒ¤ÒÃÕÁ
 rotom CD seireS ·ÀàÐÃ»¹ç»àÐ¨¡ÑÁéÕ¹Ố¹ªìÃÍµàÍÁèÞËã¹ÇèÊ ¹Íé«

Òé¿¿äìµ¹Â¹ÒÂ¹Íè×Å¤àºÑ¢ÃÒ¡ºÑ¡ÐÒÁËàÐ¹¶ÃÃÁÊÐ³É¡ÑÅ³Ø¤ÕÁèÕ·
 rewoP éÕ¹§Ñ ́¡ÑÅËÂÕÊàÍé¢ÕÁéÕ¹´Ô¹ªìÃÍµàÍÁ ÁÒµç¡Ãä§ÒèÂÍ ¡çÅà´Ò¹¢

Óèµ ytisned   ¤‹Ò«‹ÍÁºÓ  ÕÁèÕ·ìÃÍµàÃâ§ÒéÃÊ§Ã¤â¡Ò¨§Íè×¹à§¾áèÕ·§ØÃ
¹ÂèÕÅ»à§ÍéµÐÅá )rotatummoC( ìÃÍµàµàÇÔÁÁÍ¤ºÑ¡Òé¢àÍèµ´ÇÅ´¢
Â´â§ÁâÇèÑª 000,3 ÒÅÇàÐÂÐÃ æ¡Ø· )hsurb nobraC( ¹Òè¶§Ã»á
¾ÒÀÔ¸·ÔÊÐÃ»ÐÅá  )crA( ¹Òè¶§Ã»áèÕ·¿äÂÒ¡ÐÃ»´Ô¡àÃÒ¡ ³ÒÁÐÃ»

Óèµ  æ¹è×Í´Ô¹ªìÃÍµàÍÁÒèÇ¡

2. Induction motor (IM)    )MI( rotom noitcudnI 
ºÑÅÊÊáÐÃ¡Òé¿¿äìÃÍµàÍÁ¹ç»à )¢( 3 èÕ·»ÙÃ¹ã§ÒéÃÊ§Ã¤â§´Êá§Ñ´
 ¹ÑºØ¨¨Ñ»§Ö¶¹¨µÕ´Í¹ãèµá§éÑµÒé¿¿äìµ¹Â¹ÒÂ¹ãéªãÒÁÁÂÔ¹èÕ·§èÖ¹Ë´Ô¹ª
 rotom CD ¹Í×ÁËà¹Òè¶§Ã»áÐÅáìÃÍµàµàÇÔÁÁÍ¤éªã§ÍéµèÁä¡Ò¨§Íè×¹à
 §ÙÊé´äÍ×¶Íè×ªàÁÒÇ¤ÕÁ ¹Ò·¹·§Ãá§ç¢áèµá¹Íé«ºÑ«èÁäèÕ·§ÒéÃÊ§Ã¤âÕÁ

ÓºÁÍè« §¾áèÁäÒ¤ÒÃ  ÓèµèÕ·§ØÃ   AMEN §éÑ·Å¡ÒÊ¹Ò°ÒÃµÒÁÕÁ ÂÒè§ÐÅá
 ,tengam tnenamreP( ÃÇÒ¶¡çÅËàèÁáéªã§ÍéµèÁä ºÑÃ§ÍÃ CEI ÐÅá
 egac-lerriuqS ·ÀàÐÃ»¹ç»àÐ¨¡ÑÁéÕ¹´Ô¹ªìÃÍµàÍÁèÞËã¹ÇèÊ )MP
èÕ·´Ô¹ªºÑÅÊÊáÐÃ¡Òé¿¿äìÃÍµàÍÁºÑ¡ºÂÕ·àºÂÕÃ»àÍè×Áà ÁÒµç¡Ãä§ÒèÂÍ
èÕ·¹Íè×Å¤àºÑ¢ÃÒ¡ÕÔ̧ÇÕÁÐé̈Õ¹Ố¹ªìÃÍµàÍÁ )»äÑ́¶Ố¹ª( ÃÇÒ¶¡çÅËàèÁáéªã

ÓèµèÕ· rewop cificepS & ytisned rewoP §éÑ· ÒèÇ¡¹Íé«ºÑ«   ÒèÇ¡
Óèµ¾ÒÀÔ¸·ÔÊÐÃ»ÕÁ  ´ÅËâºÑ¡èÙÂÍ¹éÖ¢èÕ· )pils( »ÔÅÊÕÁÐÅá  ÒèÇ¡

• Peak torque capability : ÊÒÁÒÃ¶ãËŒáÃ§ºÔ´ÊÙ§ÊØ´
Ó¡´Ñ¡Ô¾¹Ô¡à¹Íè×Å¤àºÑ¢éªãÍè×¾à   Ð³¢ÇèÑªé´ä§ÑÅ

• µÑÇÅ¾§Í¹ÊºÍµ¶ÃÒÁÒÊ : esnopser cimanyd tsaF Ô
¡ÃºàÐÅá§èÃàÃÒ¡§Í¢§Çèª¹ã§éÑ·ÇçÃà´ÇÃ§ÒèÂÍé´ä  

• Robust structure : Á Õâ¤Ã§ÊÃŒÒ§á¢ç§áÃ§ÃÍ§ÃÑº¡Ñº 
 ºÂÕÃàèÁäèÕ·¹¹¶ÇÔ¼¹é×¾¹º§èÔÇèÕ·Òé¿¿äìµ¹Â¹ÒÂ  

• ¹Ø·¹éµ´ÅÍè×¾à¡Ù¶Ò¤ÒÃÕÁ : tsoc woL

• ÓºÁÍè« : ecnanetniam ysae & woL  Óèµ§ØÃ  ÂÒè§ÐÅá

§Í¢§Íè×Ãà¹ã¹è´à´Ø¨ÕÁ§ÑÂ§Ù¨¡ÒÅìÃÍµàÍÁéÕ¹¡Ò¨¡Í¹
§Ò·¹ãÐ¹¶ÃÃÁÊÐ³É¡ÑÅ³Ø¤ºÑ¡§ÃµèÕ·Ð¹¶ÃÃÁÊÐ³É¡ÑÅ³Ø¤

ÓÊ¹Íè×Å¤àºÑ¢ººÐÃ§Í¢Ôµ¤ÁǾÍ   èÕ·»ÙÃ¹ã§´Êá§Ñ ́Òé¿¿äìµ¹Â¹ÒÂºÑÃË
 Í×¤ ¹ÒèÂ 2 ¹ç»à¡ÍÍ§èºá§èÖ«ÇçÃàÁÒÇ¤§´Êá X ¹¡áéÕ¹»ÙÃ¡Ò¨ ]3[ 2

ÓèµÇçÃàÁÒÇ¤¹ÒèÂ )1(   tnatsnoC( èÕ·§¤´Ôº§Ãá¹ÒèÂ Í×ÃË ´Ñ¡Ô¾ÒèÇ¡
Ó¨¡Ù¶Ð ̈)noiger euqrot  Ó·Ð¨èÕ·Òè¤ÒèÇ¡¹Ô¡àéËãèÁäéÇä´Ñ¡  ÃÒ¡´Ô¡àéËã

 Í×ÃË ´Ñ¡Ô¾¹Ô¡àÇçÃàÁÒÇ¤¹ÒèÂ )2( ÐÅá )pils eriT( ÍéÅ§Í¢Å¶ä¹è×Å
Ó¡¹ÒèÂ  ´ÅỐº§ÃáèÕ·¹ÒèÂ¹ç»à )noiger rewop tnatsnoC( èÕ·§¤§ÑÅ

 ´ØÊ§ÙÊÇçÃàÁÒÇ¤§Ö¶§èÑ·ÐÃ¡¹¨¹éÖ¢ÁèÔ¾àèÕ·ÇçÃàÁÒÇ¤ºÑ¡¹Ñ¼¡¼§ÒèÂÍ§Å
)ÇçÃàÁÒÇ¤´Ñ¡Ô¾§Í¢Òè·à 3 ³ÒÁÐÃ»(

( ก ) ( ข )

ÓÊ¹Íè×Å¤àºÑ¢ººÐÃ§Í¢Ôµ¤Á´ØÍ§Ò·¹ãÐ¹¶ÃÃÁÊÐ³É¡ÑÅ³Ø¤ )¡( 2 èÕ·»ÙÃ  Òé¿¿äìµ¹Â¹ÒÂºÑÃË
]3[ §Ù¨¡ÒÅìÃÍµàÍÁ§Í¢Ð¹¶ÃÃÁÊÐ³É¡ÑÅ³Ø¤ )¢( ÐÅá
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3. Synchronous permanent magnet motor 
(SPM) ÊáÐÃ¡Òé¿¿äìÃÍµàÍÁ¹ç»à )¤( 3 èÕ·»ÙÃ¹ã§ÒéÃÊ§Ã¤â§´Êá§Ñ ́

¡Ò¨§Íè×¹à¹ÑºØ¨¨Ñ»¹ãÒé¿¿äìµ¹Â¹ÒÂ¹ãéªãÒÁÁÂÔ¹èÕ·§èÖ¹Ë´Ô¹ª¡ÕÍºÑÅÊ
 ecafruS( ìÃÍµàÃâÇÔ¼¹º§éÑµ´ÔµÐ¨¨ÒÍ§èÖ«ÃÇÒ¶¡çÅËàèÁáéªãÃÒ¡ÕÁ

Ó·§Ö¨ )roiretnI( ìÃÍµàÃâ¹ãÂÒÀ§Ñ½Í×ÃË )detnuom  ´Ô¹ªìÃÍµàÍÁéËã
Ó¡ºÍ¡ÐÃ»ÇÑµ §ÙÊ¾ÒÀÔ¸·ÔÊÐÃ»ÕÁéÕ¹   )rotcaf rewop hgiH( §ÙÊ§ÑÅ

 »ÔÅÊÕÁèÁä §ÙÊèÕ· rewop cificepS & ytisned rewoP §éÑ·ÕÁ
ÓèµèÕ· )aitreni rotoR( ìÃÍµàÃâÂÍè×©àÁÒÇ¤ÕÁÐÅá              éªãèÕ·Õ³Ã¡¹ãÒé¶ 

ÊáÐÃ¡ÂÒè¨ÃÒ¡Â´â )gnidniw dleiF( ¡çÅËàèÁáÁÒ¹Ê§ÒéÃÊ´ÇÅ´¢
      éªãÃÒ¡¹·á´· )gnir pilS( §ÔÃ»ÔÅÊÐÅá¹Òè¶§Ã»á¹Òè¼§ÃµÒé¿¿ä
 dehsurb suonorhcnyS ÒèÇ¡ÂÕÃàÐ ̈ÇéÅáìÃÍµáÃâèÕ·ÃÇÒ¶¡çÅËàèÁá
  é´ä¡çÅËàèÁàÁÒ¹ÊÒè¤ºÑÃ»ÃÒ¡¹ã¶ÃÒÁÒÊÁÒÇ¤ÕÁ§èÖ« )MBS( rotom
 ¡çÅËàèÁá¾ÒÀÊÁÍè×ÊàÃÒ¡ §ÙÊÒ¤ÒÃ è¡áé́ä éÕ¹Ố¹ªìÃÍµàÍÁ§Í¢ÂÕÊàÍé¢¹ÇèÊ

¹Òé´§Ò·§ÙÊèÕ·¡çÅËàèÁáÁÒ¹Ê¡Ò¨ÒÁ§Íè×¹à¹ÑÍ )noitazitengameD(

( ก )

( ค )

( ข )

( ง )

 )MI( rotom noitcudnI )¢( rotom CD )¡( §Í¢§ÒéÃÊ§Ã¤â 3 èÕ·»ÙÃ
(¤) Synchronous permanent magnet motor (SPM) áÅÐ (§) Reluctance motor (RM)  [2]

ºç¡àèÕ·´ÒÅµ§Íé·¹ãÒé¿¿äìµ¹Â¹ÒÂ§Í¢ÅÙÁÍé¢§´Êá 4 èÕ·»ÙÃ¹ã
ÊÓ §Í¢´Ô¹ª¹ç»à MI ÒèÇº¾ 2102 .È.¤ Õ»§Ö¶§èÑ·ÐÃ¡¹¨µÕ´Í¡Ò¨¨ÇÃ

§Ö¶ ¡ÅâÇèÑ·ìµ¹Â¹ÒÂµÔÅ¼éÙ¼Ò´ÃÃº¹ãǾÊèÕ·¡ÒÁÁÂÔ¹èÕ·§Ù¨¡ÒÅìÃÍµàÍÁ
ÓèµèÕ·¾ÒÀÔ¸·ÔÊÐÃ»ÕÁÐ¨ÒèÇéÁá  µÔÅ¼éÙ¼¹ãÁÂÔ¹Ð¨¡ÑÁ§èÖ« MPS ´Ô¹ªÒèÇ¡

 CD èÕ·Ð³¢¹ã ¹Õ¨ÐÅá ÂÕ´à¹ÔÍ ÕÅËÒ¡à ¹èØ»èÕÞÈ·àÐÃ»¡Ò¨ìµ¹Â¹ÒÂ
Ó¹¡Ù¶é´ä rotom  ¡Ò¨¡Í¹ 7002 .È.¤ Õ»¹ãÂÒé·´ØÊ§éÑÃ¤¹ç»àéªãÒÁ

Ó¡´Ñ¡Ô¾éÕ¹   58-04 §Çèª¹ãèÙÂÍèÞËã¹ÇèÊÂ´â§Ù¨¡ÒÅìÃÍµàÍÁ§Í¢§ÑÅ

Ó¡´Ñ¡Ô¾ÕÁÐ¨¨ÒÍ¹èØÃ§ÒºÒé¿¿äìµ¹Â¹ÒÂèµá Wk  ¡ÒÅìÃÍµàÍÁ§Í¢§ÑÅ
¨Ù§ÊÙ§ÁÒ¡¶Ö§ 220 kW ã¹Í¹Ò¤µ ¹Í¡àË¹×Í¨Ò¡¡ÒÃÍÍ¡áºº

ÓÅ§ÂÕ¾à§Ù¨¡ÒÅìÃÍµàÍÁÒ¹²Ñ¾  §Ù¨¡ÒÅìÃÍµàÍÁ ÇéÅáÇÂÕ´à§ÒèÂÍ§Ñ¾
¹Òé´§Ò·ÕÂÅâ¹â¤·àÁèÔ¾àÃÒ¡Â´âÒ¹²Ñ¾ÂÑ¨ÔÇÃÒ¡§Í¢§Ò·ÈÔ·ÕÁ§ÑÂ

Í×è¹ ÍÒ·Ôàª‹¹ Integrated drive, Fault tolerant, Magnetic
gear, Thermal management, Self monitoring & 

¹éµ¹ç»à noitacinummoc

ÔÁÙÀË³ØÍÐÅá )dleif noitcaer erutamra hgiH( ìÃÍµàµàÊ´ÇÅ´¢
Ó·Ð³¢§ÙÊèÕ·  ¹éµ¹ç»à ¹Ò§

4. Reluctance motor (RM)              dehctiwS Í×ÃË 
¹ç»à )§( 3 èÕ·»ÙÃ¹ã§ÒéÃÊ§Ã¤â§´Êá§Ñ ́)MRS( rotom ecnatculer
ÕÁ )tneilas ylbuoD( ìÃÍµàÃâÐÅáìÃÍµàµàÊ§èÑ½§éÑ·¹è×ÂÇéÑ¢ÕÁèÕ·ìÃÍµàÍÁ

¹Íé«ºÑ«èÁäèÕ·§ÒéÃÊ§Ã¤âÕÁ ¡Ù¶Ò¤ÒÃÕÁ ¹èªà ÃÒ¡ÐÃ»ÂÒÅËºÂÕÃ»àé´äÍé¢
ÕÁ ÂÒè§èÕ·¹Íè×Å¤àºÑ¢ÃÒ¡Õ¸ÔÇÕÁ §ÙÊ¾ÒÀÔ¸·ÔÊÐÃ»ÕÁ ¹Ò·¹·§Ãá§ç¢áèµá

Ó·Ð³¢ÔÁÙÀË³ØÍÁÒµ§Å»á¹ÂèÕÅ»àèÁäÐ¹¶ÃÃÁÊ  èÕ·¹ØÁË¶ÃÒÁÒÊ ¹Ò§
ÂÕÊàÍé¢ÕÁéÕ¹´Ô¹ªìÃÍµàÍÁ ÁÒµç¡Ãä§ÒèÂÍ ¹éµ¹ç»à ¡ÒÁ§ÙÊé´äÇçÃàÁÒÇ¤
 elppir euqroT ÕÁ ¹ØÁËìÃÍµàÍÁèÕ·Ð³¢§Ñè́Õ·¹Ç¡ºÃ§ÂÕÊàºÑ¡ÇÂèÕ¡àèÕ·
 §Í¢Ð³É¡ÑÅ³Ø¤¡Ò¨ÒÁ§Íè×¹à¹ÑÍ§ÙÊèÕ·¹éÊà§Ôªà¹ç»àèÁäÁÒÇ¤ÕÁÐÅá §ÙÊèÕ·

¡çÅËà¹¡á§Í¢ evruc H-B
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