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Next Generation Mobility

องคประกอบหลักของยานยนตไฟฟา
กิตติศักดิ์ เงินงอกงาม 

Ó¨¾ÒÀ ñ èÕ·¾ÒÀ  Òé¿¿äìµ¹Â¹ÒÂ§Í¢¡ÑÅËºÍ¡ÐÃ»ì¤§Í§ÍÅ

Ó¨ÃÒ¡ÔÁÙÀ¹¼á ò èÕ·¾ÒÀ  ÓÊºÑÅÊÊáÐÃ¡Òé¿¿äìÃÍµàÍÁ¡¹á  Òé¿¿äìµ¹Â¹ÒÂ¹ãìÃÍµàÍÁºÑÃË

บริษัท เดลตา อิเล็คโทรนิกส (ประเทศไทย) จำกัด (มหาชน)

อุปกรณหลักที่ใชในการขับเคลื่อนของยานยนตไฟฟา (Electric Vehicle Powertrain)
1.มอเตอรไฟฟาที่ใชในยานยนตไฟฟา
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)rotoM suonorhcnysA( สันรคโงิซอรอตเอม 1.1

)rotoM suonorhcnyS( สันรคโงิซรอตเอม 2.1

Ó¹ÇÂèÕ¹ËàìÃÍµàÍÁ§Í¢ºÍ¡ÐÃ»¾ÒÀ ó èÕ·¾ÒÀ   ( Induction Motor )

ÃÇÒ¶¡çÅËàèÁá´Ô¹ªÊÑ¹Ã¤â§Ô«ìÃÍµàÍÁ§Í¢ºÍ¡ÐÃ»¾ÒÀ ô èÕ·¾ÒÀ

Ó¨¶ÃÒÁÒÊéÕ¹´Ô¹ªìÃÍµàÍÁ Òá¹¡ÍÍ¡ä´Œà»š¹ 2 áººä´Œá¡‹ 
Ó¹ÇÂèÕ¹ËàìÃÍµàÍÁÐÅá ¹Òè¶§Ã»áÕÁ´Ô¹ª§ÃµÊáÐÃ¡Òé¿¿äìÃÍµàÍÁ   

ÍÂ‹Ò§äÃ¡çµÒÁ ÁÍàµÍÃ�ä¿¿‡Ò¡ÃÐáÊµÃ§¨ÐäÁ‹ä´Œ¡Å‹ÒÇ¶Ö§ã¹ËÑÇ¢ŒÍ
ÓºÃÒ¡¹ãÒËÞÑ»¡Ò¨§Íè×¹àéÕ¹  ÃØ§ÃÑ¡ÉÒá»Ã§¶‹Ò¹áÅÐ¤ÍÁÁÔÇàµÍÃ� 

§Í¢Ò¹²Ñ¾ÃÒ¡§Ö¶ÁÇÃ Ò¤ÒÃÐÅá µÔÅ¼ÃÒ¡¹ã¡ÒÂ§èØÂÁÒÇ¤ÐÅá
Ò¹²Ñ¾ÃÒ¡ºÑÃé´äºÑÅÊÊáÐÃ¡Òé¿¿äìÃÍµàÍÁ¹Íè×Å¤àºÑ¢ÃÒ¡ÕÂÅâ¹â¤·à
éËãÅ¼§èÊ ¹éÑ¹ÇéÅá§ÃµÊáÐÃ¡Òé¿¿äìÃÍµàÍÁÒè·àºÂÕ·àÐ¹¶ÃÃÁÊÕÁ¹¨

ºÑÃËÒÊéªãÒÁ¡Í×Åà¡Ù¶é´äèÁä¹Òè¶§Ã»áÕÁỐ¹ª§ÃµÊáÐÃ¡Òé¿¿äìÃÍµàÍÁ
¡Ñ¹¡ÒÁ¹ÑºØ¨¨Ñ»¹ãÒé¿¿ä¶Ã

ÐÅá Òé¿¿ä¶ÃºÑÃËÒÊ §èÖ¹Ë¡Í×ÅàÇÑµ¡ÕÍ¹ç»àÊÑ¹Ã¤â§Ô«ìÃÍµàÍÁ
éÕ¹·ÀàÐÃ»ìÃÍµàÍÁ ´ÔÃºÎäÒé¿¿ä¶Ã¹ã¡ÒÁ§ÒèÂÍÁÂÔ¹ÁÒÇ¤ºÑÃé´ä

ÊÒÁÒÃ¶¨Ó ÒÊ¨ã¹ÊÁÒÇ¤ºÑÃé´äèÕ·èµá ·ÀàÐÃ»ÂÒÅË¹ç»àé´ä¡ÍÍ¡¹á
 §ÂÕ¾àÕÁÐ¨¹éÑ¹Òé¿¿ä¶Ã§Í¢¹Íè×Å¤àºÑ¢ººÐÃºÑÃËÒÊ§ÑÅÒ¡¹éµ¹ç»àºÑÃË
     )2 ÐÅá ÃÇÒ¶¡çÅËàèÁá´Ô¹ªÊÑ¹Ã¤â§Ô«ìÃÍµàÍÁ )1 Í×¤ ·ÀàÐÃ» 2

Ò¤ÒÃ Í×¤Õ´Íé¢ÕÁ¹éÑ¹ 2 èÕ··ÀàÐÃ»¹ã ¹ÂèÕÅ»àÃ»áì«¹µá¤ÑÅÕÃìÃÍµàÍÁ

Ó¹ÇÂèÕ¹ËàìÃÍµàÍÁ§Í¢¹ÇèÊ¹ã Ò ºÑ¡ÇÂÕ´à¹èªàÐ³É¡ÑÅÕÁ§èÖ«
Ó¹ÇÂèÕ¹ËàìÃÍµàÍÁ Ò ìÃÍµàµàÊèÕ·´ÇÅ´¢ÕÁÍ×¤ ÁÃÃ¡ËÒÊµØÍ¹ãéªãèÕ·

ÊÓ Ð³É¡ÑÅÕÁÂ´â ÂÒè¨§èÅËá¡Ò¨¿äºÑÃÐÅá¡çÅËàèÁáÁÒ¹Ê§ÒéÃÊºÑÃË
·¹àÔÁÒÅ¹è¼á¹ç»àÐ¨¹éÑ¹ìÃÍµàÃâèÕ·Ð³¢¹ã ÂÒ¨ÐÃ¡ººá´ÇÅ´¢¹Ñ¾ÃÒ¡

»ÃÐ¡º¡Ñ¹ áÅÐÁÕá·‹§µÑÇ¹Ó ¶ÃÒÁÒÊìÃÍµàÍÁéËãÍè×¾àÃ¨§Ç´ÑÅ¡Ù¶§èÖ«
Ó¹ÇÂèÕ¹ËàÃÒ¡¡ÑÅËÂÑÈÒÍÂ´â é´ä¹ØÁË   ìÃÍµàÃâèÕ·´Ôº§Ãá´Ô¡àéËãÍè×¾à

 §ÙÊºÍÃÇçÃàÁÒÇ¤èÕ·§ÙÊ¾ÒÀÔ¸·ÔÊÐÃ»ÕÁÐÅá ¹Íé«ºÑ«èÁä§ÒéÃÊ§Ã¤â¡Ù¶
¹Ç¡ºÃ§ÂÕÊà´Ô¡àéËãÅ¼§èÊ§ÙÊÁÍè×¾àÐÃ¡ÁÒÇ¤ÕÁ´Ôº§Ãá Í×¤ÂÕÊàÍé¢èµá

Ó¹ÇÂèÕ¹ËàìÃÍµàÍÁ§ÂÕ¤àºÂÕ·à¾ÒÀÔ¸·ÔÊÐÃ»ÕÁÐÅá ¡ÒÁ  ¹ÇèÊ ¹éÑ¹Òè·à
·ÀàÐÃ»èÕ·Ð³¢¹ãÐÒ¾©à¹Ò§¹ãéªãìµ¡ØÂÐÃ»ÃÒ¡ºÑ¡ÐÒÁËàÐ¨ÇéÅáèÞËã
ÁÂÔ¹ÁÒÇ¤ºÑÃé´äèÕ·Ố¹ª¹ç»à§èÖ« ÃÇÒ¶¡çÅËàèÁá¹ç»àìÃÍµàÃâÕÁÐ¨¹éÑ¹¡Ãá

¡ÒÁ§ÒèÂÍ
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BLDCPMSM
Ó¹ÃÒ¡ºÑÃé´äèÕ·ìÃÍµàÍÁ¹éÑ¹ìÂªÔ³Ò¾§Ôªà¹ã ÒÁÒãªŒÍÂ‹Ò§ÁÒ¡

éÕ¹·ÀàÐÃ»ìÃÍµàÍÁÂ´â ÃÇÒ¶¡çÅËàèÁá´Ô¹ªÊÑ¹Ã¤â§Ô«ìÃÍµàÍÁÍ×¤
ÊÒÁÒÃ¶¨Ó  CDLB ÐÅá MSMP è¡áé´äÂÍèÂ·ÀàÐÃ» 2 ¹ç»àé´ä¡ÍÍ¡¹á

¡µáÁÒÇ¤ÕÁèµá¡ÒË ¹Ñ¡ÁÇèÃ§ÒéÃÊ§Ã¤âÕÁéÕ¹·ÀàÐÃ» 2 §éÑ·ìÃÍµàÍÁ
ºÑÅ¡¹ÒéµÒé¿¿ä¹Íè×Å¤à§Ãá³ÒÞÞÑÊ¹è×Å¤»ÙÃÐÅáÁØ¤ºÇ¤ÃÒ¡¹ã§Òèµ

µàÊÕÁÐ¨ÃÇÒ¶¡çÅËàèÁáỐ¹ªÊÑ¹Ã¤â§Ô«ìÃÍµàÍÁ§Í¢§ÒéÃÊ§Ã¤â
Ó¹ÇÂèÕ¹ËàìÃÍµàÍÁºÑ¡ÇÂÕ´àÐ³É¡ÑÅÕÁèÕ·ìÃÍµà  ÕÁÐÅáµÍçÅÊ§ÍèÃÕÁÍ×¤ 

´ÑÍººá¹Ñ¾ÃÒ¡ÕÁÐ¨´ÇÅ´¢Õ³Ã¡§ÒºÍ×ÃË ÇÑµÂÒ¨ÐÃ¡ººá¹Ñ¾ÃÒ¡
¹Íé»Òé¿¿ä§ÑÅÒ¡éËãÅ¼§èÊ ÃÇÒ¶¡çÅËàèÁá¹ç»àÐ¨ìÃÍµàÃâèÕ·ÒèÇèµá ¹è¹á
ÇÂÕ´à§ÒèÂÍ§ÂÕ¾à§ÔÃ¨Òé¿¿ä§ÑÅÒ¡¹ç»àéÕ¹·ÀàÐÃ»ìÃÍµàÍÁºÑÃËÒÊÒé¢à
ỐµèÕ·ÃÇÒ¶¡çÅËàèÁá¡çÅËàèÁáÁÒ¹ÊºÑ¡èÙÂÍ¹éÖ¢¡çÅËàèÁáÁÒ¹Ê¡Ò¨§Íè×¹à

Ó¡Òè¤ÕÁ Í×¤éÕ¹´Ô¹ªìÃÍµàÍÁ§Í¢Õ´Íé¢éÕ¹¡Ò¨¡Í¹ ìÃÍµàÃâºÑ¡èÙÂÍ  Íèµ§ÑÅ

CDLB ะลแ MSMP ดินชสันรคโงิซรอตเอมบยทีเบยีรปเราก 1 ีทงาราต

PMSM (Permanent Magnet 
Synchronous Motor)

BLDC (Brushless Direct 
Current Motor )

ì´ÂÍ«Ù¹«ä¹ç»àºÑÅ¡¹ÒéµÒé¿¿ä¹Íè×Å¤à§Ãá¹è×Å¤»ÙÃ ºÑÅ¡¹ÒéµÒé¿¿ä¹Íè×Å¤à§Ãá¹è×Å¤»ÙÃ
ÙÁË§Ò¤ÁÂèÕÅËàèÕÊ¹ç»à

ÓèµÁÍè×¾àÐÃ¡´Ôº§ÃáÕÁ  §ÙÊÁÍè×¾àÐÃ¡´Ôº§Ãá

ÓèµìÊ¡Ô¹ÍÁìÃÒÎ  ÓÅìÊ¡Ô¹ÍÁìÃÒÎ  ÓèµºÑ´  èÙÂÍ¯¡ÒÃ»

Óèµ¡çÅËà¹¡á¹ãÂÕÊàÞÙÊÁÒÇ¤   MSMP ÒèÇ¡§ÙÊ¡çÅËà¹¡á¹ãÂÕÊàÞÙÊÁÒÇ¤ÕÁ
ìÊ¡Ô¹ÍÁìÃÒÎ¡Ò¨§Íè×¹à

§ÙÊìªµÔÇÊÃÒ¡¹ãÂÕÊàÞÙÊÁÒÇ¤ÕÁ ÓèµìªµÔÇÊÃÒ¡¹ãÂÕÊàÞÙÊÁÒÇ¤Òè¤  

¹Íé«ºÑ«ÁÒÇ¤ÕÁÁØ¤ºÇ¤ÃÒ¡ ÂÒè§§Òé¢¹Íè¤ÁØ¤ºÇ¤ÃÒ¡

ÁÇÅ áÅÐ¡Ó ¡Í×Åà¡Ù¶§Ö ̈¹è×Í·ÀàÐÃ»ìÃÍµàÍÁÒèÇ¡§ÙÊ ÃµÒÁÔÃ»Íèµ§ÑÅ
ìÃÍµàÍÁºÑ¡ºÂÕ·àºÂÕÃ»àÍè×Áà¡çÅàèÕ·´Ò¹¢¡Ò¨§Íè×¹à ´ÔÃºÎä¶Ã¹ãéªã

Ó¹ÇÂèÕ¹Ëà  Ó¡Ñ́¡Ô¾èÕ·   ÃÇÒ¶¡çÅËàèÁáỐ¹ªÊÑ¹Ã¤â§Ô«ìÃÍµàÍÁ¹Ñ¡ÇÂÕ´à§ÑÅ
 ìÃÍµàÃâ¹º¡çÅËàèÁá§éÑµ´ÔµÃÒ¡ÁÒµ§èºáÂ´â·ÀàÐÃ» 2 é´ä¡ÍÍ§èºá

·ÀàÐÃ» 2 ÐÅá ìÃÍµàÃâÇÔ¼¹ºÃÇÒ¶¡çÅËàèÁá§éÑµ´Ôµ·ÀàÐÃ» .1 Í×¤
ìÃÍµàÃâ¹ã§Ñ½ÃÇÒ¶¡çÅËàèÁá§éÑµ´Ôµ
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สันรคโงิซรอตเอมะลแ ดินชสันรคโงิซอรอตเอมบยทีเบยีรปเราก 2 ีทงาราต

Asynchronousยัจจปั Synchronous Motor

ÃÒ¤Ò Óèµ  )ÃÇÒ¶¡çÅËàèÁá§Í¢Ò¤ÒÃºÑ¡¹éÖ¢( §ÙÊ

ÂÒè§µÔÅ¼ÃÒ¡ »Ò¹¡ÅÒ§

 §ÙÊ-§ÒÅ¡¹Ò»
Ó¹ÇÑµ§Í¢´Ô¹ªºÑ¡èÙÂÍ¹éÖ¢(  )ìÃÍµàÃâ¹ã

¾ÒÀ×¸·ÔÊÐÃ» §ÙÊ
ÂÕÊàÞÙÊÁÒÇ¤ÕÁèÁä¡Ò¨§Íè×¹à(

Ó¹ÇÑµ¹ã  )ìÃÍµàÃâèÕ·

¹Ò¹ÒÁÒ¹²Ñ¾ÃÒ¡ºÑÃé´ä
ÇÑµÁèÔÍºÑ´ÐÃ§Ö¶

à·¤â¹âÅÂÕ
ÁØ¤ºÇ¤ÃÒ¡

´ÇÅ´¢Íèµ§ÃµÂ´âÂÕÊàÅ¼§èÊ
¾ÒÀÔ¸·ÔÊÐÃ»ÐÅá

§Íè×¹àÒËÞÑ»
ÔÁÙÀ³ØÍ¡Ò¨

ÒËÞÑ»ÕÁìÃÍµàìÃÍÇà¹ÔÍèÕ·Õ³Ã¡¹ã
¹éØµÐÃ¡ÃÒ¡ºÑÃé´äèÁäÐ¨ìÃÍµàÍÁ

ÂÑÈÒÍ§ÍéµéÕ¹´Ô¹ªìÃÍµàÍÁ¡Ò¨§Íè×¹à
¡çÅËàèÁáÁÒ¹Ê§ÒéÃÊÍè×¾à¹éØµÐÃ¡ÃÒ¡

¹éÑ¹Òè·à¡Í¹ÂÒÀÂÒè¨§èÅËá¡Ò¨

ÂÑÀ´ÍÅ»ÁÒÇ¤
ÒËÞÑ»¡Ò¨

ìÃÍµàìÃÍÇà¹ÔÍèÕ·

§ÂÕ¤àéÅ¡ãºÑ´ÐÃ¹ãèÙÂÍèµá Ò¹²Ñ¾ÃÒ¡ÕÁ§ÑÂ
ÊÑ¹Ã¤â§Ô«ÍìÃÍµàÍÁ

´ÇÅ´¢Íèµ§ÃµÂ´âÂÕÊàÅ¼§èÊ
¾ÒÀÊ§Ö¶ÁÇÃ¾ÒÀÔ¸·ÔÊÐÃ»ÐÅá

ÇÒ¶¡çÅËàèÁá§Í¢¡çÅËàèÁá¹ç»àÁÒÇ¤

ÒËÞÑ»ÕÁìÃÍµàìÃÍÇà¹ÔÍèÕ·Õ³Ã¡¹ã
§ÙÊÇçÃàÁÒÇ¤ÂÇé´¹ØÁË§ÑÂìÃÍµàÍÁÐÅá

Ó¹ÇÂèÕ¹Ëà¹Íè×Å¤à§Ãá´Ô¡àÐ¨  ´Ô¡à¡ÒËÐÅá 
Ó·Ð¨ÇéÑ¢èÕ·Ã¨§Ç´ÑÅÕ³Ã¡  ´Ô¡àéËã

Ó¹ÇÂèÕ¹ËàÊáÐÃ¡  ´Ôº§Ãá´Ô¡àéËãÅ¼§èÊ
·Ó ìÃÍµàÃâ¤ÍçÅÃÒ¡´Ô¡àìÃÍµàÍÁéËã

)yrettaB( ีรอตเตบแ .2

¹Ò§§ÑÅ¾ºç¡àÃÒ¡¹ãéªãèÕ·ì³Ã¡»ØÍ¹ç»à )yrettaB( èÕÃÍµàµºá
èÕ·ÔµÑºÁÊ³Ø¤ÐÅá´Ò¹¢ÕÁèÕÃÍµàµºá¡Ò¨ÒÁ§Íè×¹à ¹Ò§éªãéÇäÒÍàÍè×¾àÒé¿¿ä

¡Ò¨¡Í¹ ÃÒ¡§ÍéµèÕ·ÔµÑºÁÊ³Ø¤ÁÒµé´äéªã¡Í×Åà¶ÃÒÁÒÊÂÒÅË¡ÒÅË
¹ÑºØ¨¨Ñ»¹ã ÂÇé´¡ÕÍ¡Ç´ÐÊé´ä¹Ò§éªãèÕ·ì³Ã¡»ØÍ¹ç»à§ÑÂèÕÃÍµàµºáéÕ¹
ÃÒ¡§ÍéµèÕ·¹ç»à§ÑÂÐÅáÂÒÅËèÃ¾á§ÒèÂÍ¹Ò§éªãÃÒ¡ÕÁ§ÑÂç¡èÕÃÍµàµºá
»ÙÃ¹ã¹Ò§§ÑÅ¾ÒÉ¡ÑÃºç¡àÐ¨èÕÃÍµàµºá§Í¢ÃÒ¡¡ÑÅËÂ´â ´ÒÅµ§Í¢

Ó¹Íè×Áà ÕÁ¤à¹Ò§§ÑÅ¾§Í¢  ÇÒèÅ¡§Ñ´¹Ò§§ÑÅ¾ÂÒ¤Ðè̈ÕÃÍµàµºá¹Ò§éªã»ä
Ó·Ð¨èÕÃÍµàµºáÂ´â ¹Ò§éªãèÕ·´ÅËâºÑ¡éËãÒé¿¿äÊáÐÃ¡ÂÒè¨Íè×¾à  ¡ÒÃ

¹Ò§§ÑÅ¾¹ç»à»äÕÁ¤à¹Ò§§ÑÅ¾§Í¢»ÙÃ¹ãÒÉ¡ÑÃºç¡àèÕ·¹Ò§§ÑÅ¾¹ÂèÕÅ»à
ä¿¿‡ÒáÅŒÇ¹Ó ä»ãªŒ§Ò¹ã¹»˜¨¨ØºÑ¹áºµàµÍÃÕèÁÕËÅÒÂª¹Ô´ËÅÒÂ¢¹Ò´

¹Ñ¡§Òèµ¡µáèÕ·ÔµÑºÁÊ³Ø¤ÕÁÐÅá

´Ñ§¹Ñé¹¡ÒÃàÅ×Í¡ãªŒáºµàµÍÃÕèµŒÍ§àÅ×Í¡ãËŒÁÕ¤Ø³ÊÁºÑµÔ·Õè
Ó¨ÐÅá ¹Ò§éªãÃÒ¡ºÑ¡ÁÊÐÒÁËà  èÕÃÍµàµºá§Í¢ÔµÑºÁÊ³Ø¤¡Ñé̈ÙÃ§Íéµ¹ç»à

éªãÃÒ¡ØÂÒÍÕÁ ¡çÅà´Ò¹¢ÕÁéËãººá¡ÍÍ§ÍéµÐṎè́Õ·èÕÃÍµàµºáỐ¹ªÐÅèµá¹ã
§Í¢ÃÒ¡§ÍéµÁÒÇ¤ºÑ¡§Ãµ¹Ò§éªãÃÒ¡¹ã¹Ò·¹·ÁÒÇ¤ ¹Ò¹ÇÒÂ¹Ò§
§Í¢Ò¤ÒÃèµá é´äµÔÅ¼¶ÃÒÁÒÊµÔÅ¼éÙ¼ÇéÅá§ÔÃ¨¹ç»àÁÒÇ¤ÁÒµ§èÖ« éªãéÙ¼

»äÇèÑ·éªãéÙ¼ºÑ¡ÁÊÐÒÁËàèÁä§Ö¨ÂÇé´»äÁÒµ§¾áÐ¨èÕÃÍµàµºá

Ó¹èÕ·èÕ·èÕÃÍµàµºá ÒÁÒãªŒã¹ÍØµÊÒË¡ÃÃÁÂÒ¹Â¹µ�ä¿¿‡Ò¤×Í
ì°ÉÔ´ÐÃ»ÃÒ¡ÕÁèÕ·èÕÃÍµàµºá¹ç»àÁÂÕ¸àÔÅèÕÃÍµàµºá ÁÂÕ¸àÔÅèÕÃÍµàµºá
Õ¸àÔÅ´Ô¹ªèÕÃÍµàµºáÒ¹²Ñ¾ÃÒ¡ÕÁé´ä§ÑÅËÂÒÀ 0791.È.¤ »¹ãÒÁ¹éÖ¢

Ó· ÁÂÕ¸àÔÅỐ¹ªÐËÅâ¹·á¹ÍÍÍäÁÂÕ¸àÔÅ§Í¢»ÙÃ¹ãèÙÂÍéËãÁÂ  ÁÒÇ¤ÕÁéËã
¹éÖ¢¡ÒÁ¹Ò§éªãÃÒ¡¹ãÂÑÀ´ÍÅ»

Ó¹èÕ·éÙ¼¹ç»à§Ö¨ ynoS ·ÑÉÔÃº 1991.È.¤ Õ»¹ã  ´Ô¹ªèÕÃÍµàµºá
§Í¢ìÅÅ«à¹ãèÕÃÍµàµºáÂ´â ¡ÃáÒé¨à¹ç»à´ÒÅµèÙÊ¡ÍÍ¹ÍÍÍäÁÂÕ¸àÔÅ

ÅÔà¸ÕÂÁäÍÍÍ¹ÁÕ¤‹Ò¤ÇÒÁË¹Òá¹‹¹·Ò§¾ÅÑ§§Ò¹ÊÙ§¡Ç‹Òà«ÅÅ�¢¹Ô´
¹Ôà¡ÔÅá¤´àÁÕÂÁ ¶Ö§ 2-3 à·‹Ò ¨Ö§·Ó ìÅÅ«à¹ãèÕÃÍµàµºáéÕ¹¹ÑºØ¨¨Ñ»éËã

ºÑ¡¹Ò§§ÑÅ¾éËã¶ÃÒÁÒÊç¡ÇÂÕ´àìÅÅ«àè¤á§ÂÕ¾àéªã§Ö¨èÕÃÍµàµºá¤¾á¹ã
Á×Í¶×Íä´ŒÍÂ‹Ò§à¾ÕÂ§¾Í â´Â¢ŒÍ¨Ó ÕÁÁÂÕ¸àÔÅ´Ô¹ªèÕÃÍµàµºá§Í¢´Ñ¡
¢ŒÍ¨Ó ¡Ñ´¤×Í ÁÕ¤ÇÒÁäÇµ‹Í»¯Ô¡ÔÃÔÂÒÊÙ§ ¨Ö§µŒÍ§ãËŒÁÕ¡ÒÃ¨Ó ¡Ñ´¡ÒÃ

¹éÑ¹§Ñ´ ÁÊÐÒÁËàèÕ· ÊáÐÃ¡ÐÅá ,ÔÁÙÀË³ØÍ ,¹Ñ´§Ãá§Çèª¹ãèÙÂÍ¹Ò§éªã
Ó¨Ã¨§ÇÕÁ§Íéµ§Ö¨èÕÃÍµàµºá¤¾á¹ãÂÒÀ  ÓèµÐÅá´ØÊ§ÙÊ¹Ñ́§Ãá´Ñ¡  ÊØ´ 

éËãèÁäèÙÂÍ¹Ò§éªãÐ³¢ÔÁÙÀË³ØÍ´ÑÇÃ¨§ÇÐÅá ¹Ô¡àÊáÐÃ¡¹Ñ¡§Íé»Ã¨§Ç
¶ÃÒÁÒÊÁÒÇ¤´Õ¢¹Ô¡à
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¹ÑºØ¨¨Ñ»¹ã¹Ò§éªãÕÁèÕ· æ§Òèµ·ÀàÐÃ»èÕÃÍµàµºá§Í¢·ÀàÐÃ»§´ÊáÔÁÙÀ¹¼á õ èÕ·¾ÒÀ

Flood

AGM;Dry

Gel

Lithium-ion

Lithium-Polymer

>   Lithium-ion

>   Lithium-ion Phosphate

>   Lithium-Cobalt Oxide

>   Lithium-Managanese
     Oxide

>   Lithium-Nickel
     Manganese Cobalt
     Oxide

>   NiCd

>   Nikel Metal Hydride

>   Sodium Sulfur : Nas

>   NiZn

>   Sodium Metalchrolide

Zn-Carbon

Alkaline

Silver-Oxide

Mercurie
-Oxide

Zinc-Air

>   Lithium-Nickel
     Cobalt Aluminium

BATTERY
Secondary

Lead-Acid Lithium battery Others

Primary
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 noi-muihtiL( รอมเิลพโนอออไมยีธเิลดินชีรอตเตบแ .2
Polymer)

¹ãÒÁ¹éÖ¢Ò¹²Ñ¾¡Ù¶ìÃÍÁàÔÅ¾â¹ÍÍäÁÂÕ¸àÔÅ´Ô¹ªèÕÃÍµàµºá
»‚ ¤.È.1970 â´ÂÁÕÊÍ§áºº¤×Íáººá¢ç§áÅÐáººáËŒ§¤ÅŒÒÂ¿�Å�Á

´´âÁÒÇ¤ÕÁ ìÃÍÁàÔÅ¾â´Ô¹ª¹ÍÍÍäÁÂÕ¸àÔÅèÕÃÍµàµºáÂ´â ¡ÔµÊÒÅ¾
¶ÃÒÁÒÊÁÒÇ¤ÕÁ§ÑÂéÕ¹¡Ò¨¡Í¹ ÒºàÐÅá§ÒºÁÒÇ¤§Í¢§Íè×Ãà¹ã¹è´à
ÕÁÍ×¤ç¡ÂÕÊàÍé¢èµá §ÙÊÂÑÀ´ÍÅ»ÁÒÇ¤ÕÁ Õ´èÕ·¹Ò§éªãÃÒ¡ØÂÒÍ§¤ÃÒ¡¹ã

§Ò·¹è¹áÒ¹ËÁÒÇ¤ÕÁÐÅá ¹ÍÍÍäÁÂÕ¸àÔÅỐ¹ªèÕÃÍµàµºáÒèÇ¡§ÙÊÒ¤ÒÃ
ÓèµèÕ·¹Ò§§ÑÅ¾   )remyloP-iL( ìÃÍÁàÔÅ¾âÁÂÕ¸àÔÅººáèÕÃÍµàµºáÒèÇ¡

ÁÕ¤ÇÒÁµŒÒ¹·Ò¹ä¿¿‡Òã¹µÑÇàÍ§ÊÙ§ ¨Ö§äÁ‹ÊÒÁÒÃ¶¨‹ÒÂ¡ÃÐáÊä¿ä´Œ
Îä ÒèÇ¡ÂÕÃàÒÃà¹ÑºØ¨¨Ñ»ÒÉÒÀ( ¹ãÂÒÀ»äÒé¢àÅ¨àÁèÔ¾àÃÒ¡ÕÁ§Ö¨ ¡ÒÁ

Ó¹ÁÒÇ¤ÁèÔ¾àÍè×¾à )§Íà¹èÑ¹ÁÊ¼¡ÙÅÍ×ÃË ´ÔÃº  ä¿¿‡Ò·Ó ãËŒ¡ÅÒÂà»š¹
ÂÇéè́µá )remyloP-noI-iL( ìÃÍÁàÔÅ¾â¹ÍÍÍäÁÂÕ¸àÔÅººáèÕÃÍµàµºá

àËµØ¼Å·Ò§¡ÒÃ¤ŒÒ ·Ó èÕÃÍµàµºá¹ç»àÒèÇ¡ÂÕÃà§ÑÂÂÒÃ§ÒºµÔÅ¼éÙ¼éËã
ÂÒéÅ¤èÕ·ÔµÑºÁÊ³Ø¤¡Ò¨¡Í¹ )remyloP-iL( ìÃÍÁàÔÅ¾âÁÂÕ¸àÔÅººá
é´ä æ¡ÒÁ§Òº§ÒèÃ»ÙÃÕÁéËã§ÒéÃÊ¶ÃÒÁÒÊèÕ·ÁÂÕ¸àÔÅººáèÕÃÍµàµºáºÑ¡
 ¹ÍÍÍäÁÂÕ¸àÔÅººáèÕÃÍµàµºáÒèÇ¡»äÕ´èÕ·Òé¿¿ä§Ò·ÔµÑºÁÊ³Ø¤ ÇéÅá

ÁÒÇ¤ÕÁÐ¨¨ÒÍ§ÑÂ¹éÑ¹¡Ò¨¡Í¹ ¡Ñ¹¡ÒÁ¹¨àÑ́ªèÕ·¹ç»àèÁä§ÑÂç¡ )noi-iL(
ÓèµèÕ·Òé¿¿äØ¨   ÂÍé¹¡çÅàèÙÂÍ )noi-iL( ¹ÍÍÍäÁÂÕ¸àÔÅººáèÕÃÍµàµºáÒèÇ¡

¹Ñ¡§Íé»ÃÒ¡¹ã¶ÃÒÁÒÊÁÒÇ¤ÕÁ ¹èØÂË´×ÂèÕ·§ÒèÃ»ÙÃÕÁèÕ·ÁÒÇ¤ÂÇé´èµá
Óèµì·ÅäÃµâ¡çÅàÔÍÂÒÅÐÅÃÒÊ§Í¢ÅËäÇèÑÃÊÒ¡Íâ ¹Ô¡à¿äØ¨ÐÃ»ÃÒ¡   áÅÐ

Ð¨¨ÒÍµÔÅ¼éÙ¼èÕ·Å¼ØµËà¹ç»àç¡ ÒèÇ¡ÂÍé¹èÕ·¹Ñ¡§Íé»Ã¨§ÇÃÒ¡§ÍéµÃÒ¡
é´äìÃÍÁàÔÅ¾â¹ÍÍÍäÁÂÕ¸àÔÅººáèÕÃÍµàµºáéªã¡Í×Åà

)Â·äÈ·àÐÃ»(ìÊ¤Ô¹Ã·â¤ÅàÕÍ ÒéµÅ´à .¨Áº -
- www.deltathailand.com
- www.deltaww.com
- www.tnmetalworks.com

แหลงที่มา :

)noi-muihtiL( นอออไมยีธเิลดินชีรอตเตบแ .1

 æ¡ÑÅË·ÀàÐÃ» 2 ¹ç»à¡ÍÍ§èºá¶ÃÒÁÒÊÁÂÕ¸àÔÅỐ¹ªèÕÃÍµàµºá
 )yrettaB noi-muihtiL( ¹ÍÍÍäÁÂÕ¸àÔÅèÕÃÍµàµºá Í×¤¡Ãá·ÀàÐÃ»

§ÍÊèÕ··ÀàÐÃ»ÐÅá ÁÂÕ¸àÔÅºÑ¡ÁÊ¼ì´«ä¡ÍÍÃÒÊ¹ç»àºÍ¡ÐÃ»ì¤§ÍÕÁ§èÖ«
ÕÁ§èÖ« )oPiL , remyloP muihtiL( ìÃÍÁàÔÅ¾âÁÂÕ¸àÔÅèÕÃÍµàµºáÍ×¤

éÕ¹§Ñ´·ÀàÐÃ»ÁÒµ§èºá´ÂÕÍàÐÅÂÒÃ

¹è¹áÒ¹ËÁÒÇ¤ÕÁèÕ·èÕÃÍµàµºá¹ç»à¹ÍÍÍäÁÂÕ¸àÔÅỐ¹ªèÕÃÍµàµºá
Óé¹ÕÁ §ÙÊ¹Ò§§ÑÅ¾§Í¢   ¹è×Í´Ô¹ªèÕÃÍµàµºáºÑ¡ºÂÕ·àºÂÕÃ»àÍè×ÁàÒºà¡Ñ¹Ë

Ó·§Íè×¹àÍèµ§ÒèÂÍÒ¹²Ñ¾ÃÒ¡ÕÁÐÅá ÁÍéÅ´Çá§èÔÊÍèµÃµÔÁ¹ç»à æ  ÕÁéËã
Ó¹ÃÒ¡ÍèµÂÑÀ´ÍÅ»ÁÒÇ¤ÕÁÒèÇé́ä¨ã¹èÑÁÁÒÇ¤  ¹çËàèÕ·¹èªà§Ñ́ §ÙÊ¹Ò§éªã»ä

èÕÃÍµàµºáÂ´â ¹éµ¹ç»à Í×¶Í×Áì·¾ÑÈÃ·â ¹èªà¹ÑºØ¨¨Ñ»¹ã¹Ò§éªãÃÒ¡¹ã
Ó¨Ðè̈Õ·Íè×¾à )stiucriC noitcetorP( æ§Òèµ¹Ñ¡§Íé»Ã¨§ÇÕÁéÕ¹Ố¹ª  Ñ́¡

Ó ̈¹Ñ´§Ãá  Ó·Ð³¢ ÊáÐÃ¡Ñ́¡  §Ö¶»äÁÇÃ Òé¿¿äØ¨ÐÃ»ÂÒ¤ÐÅáÑ́ÍÃÒ¡
èÕ·ÔÁÙÀË³ØÍ¹Ò§éªãÃÒ¡§ÇèªÕÁÒèÇÔÁÙÀË³ØÍºÍÊ¨ÇÃµÃÒ¡¹ãéªãèÕ·Ã¨§Ç

¹è¹áÒ¹ËÁÒÇ¤ÕÁ Í×¤éÕ¹´Ô¹ªèÕÃÍµàµºá§Í¢Õ´Íé¢Â´âèÁäÍ×ÃËÁÊÐÒÁËà
ÓèµÒÉ¡ÑÃÅáÙ´Òè¤ §ÙÊ¹Ò§§ÑÅ¾§Í¢  äÁ‹ÁÕ¼Å¡ÃÐ·º¨Ò¡¤ÇÒÁ¨Ó ¢Í§

áºµàµÍÃÕ è  áÅÐÁÕ¼Å¨Ò¡¡ÒÃ¤ÒÂ»ÃÐ¨Ø¢Í§µÑÇàÍ§ (Self-
Óèµ )egrahcsiD  ºÑ¡¹Ò§éªãÃÒ¡¹ç»àèÞËã¹ÇèÊéÕ¹´Ô¹ªèÕÃÍµàµºáÂ´â

¹éµ¹ç»à Í×¶Í×Áì·¾ÑÈÃ·â ¤êØºµê¹âìÃÍµàÇÔ¾ÁÍ¤ ¹èªà Òé¿¿äì³Ã¡»ØÍ¡Ç¾

        ตฟเสอฟนอออไมยีธเิลดินชีรอตเตบแ 1.1
(Lithium-ion Phosphate)

 noi-muihtiL( µ¿àÊÍ¿¹ÍÍÍäÁÂÕ¸àÔÅ´Ô¹ªèÕÃÍµàµºá
   ¹ÍÍÍäÁÂÕ¸àÔÅÅÙ¡ÐÃµèÕÃÍµàµºá¹ç»à )4OPeFiL : etahpsohP

ÁÒÇ¤¹Òé´Í×¤¹è´à´´âèÕ·Õ´Íé¢ÕÁ 1991 .È.¤ Õ»Íè×Áà¹éÖ¢¹é¤´Ô¤¡Ù¶
¹ÍÍÍäÁÂÕ¸àÔÅỐ¹ªèÕÃÍµàµºáÒèÇ¡ÃÂÕ¶ÊàÁÒÇ¤ÕÁ¡Ò¨§Íè×¹àÂÑÀ´ÍÅ»
 §Ö¶§ÙÊØÂÒÍÃ¨§ÇÕÁ¡Ò¨§Íè×¹à¹Ò·¹·ÁÒÇ¤ÕÁ§ÑÂéÕ¹¡Ò¨¡Í¹ Ò´ÁÃÃ¸

2000 ÃÍº·Ó Í×¤¹¨à´ÑªèÕ·ÂÕÊàÍé¢èµá ¹Ò¹ÇÒÂé´ä¹Ò§éªã¶ÃÒÁÒÊéËã
ÓèµØ¨ÁÒÇ¤ÕÁ  ¹éÑ¹§Ñ´ %04 §Ö¶Ò´ÁÃÃ¸¹ÍÍÍäÁÂÕ¸àÔÅèÕÃÃÍµàµºáÒèÇ¡

ÕÁÐ¨µ¿àÊÍ¿¹ÍÍÍäÁÂÕ¸àÔÅ´Ô¹ªèÕÃÍµàµºá¹Ñ¡Òè·à´Ò¹¢èÕÃÍµàµºáèÕ·
ÓèµèÕ·Ø¨ÁÒÇ¤  Ó·§Ö ̈ÒèÇ¡  Ó¹ÁÂÔ¹èÁäéÕ¹Ố¹¢èÕÃÍµàµºáéËã  ì³Ã¡»ØÍ¹ãéªãÒÁ

¹Ñ´§ÃáÕÁéÕ¹´Ô¹ªèÕÃÍµàµºáÍ×¤éÕ¹¡Ò¨¡Í¹ Ò¾¡¾éªãèÕ·ìÊ¡Ô¹ÍÃ·¡çÅàÔÍ
ÓèµÂèÕÅ©àÒé¿¿ä  Ó¹Òé¶§èÖ« Ò´ÁÃÃ¸¹ÍÍÍäÁÂÕ¸àÔÅèÕÃÍµàµºáÒèÇ¡  ä»ãªŒ

¡ÑºÍØ»¡Ã³�ÍÔàÅç¡·ÃÍ¹Ô¡Ê�¨ÐµŒÍ§ÍÍ¡áººÇ§¨ÃÍÑ´¡ÃÐ¨ØãËÁ‹ ¨Ö§
ÁÒÇ¤ºÑÃé´äÐè̈µá Ò¾¡¾·ÀàÐÃ»ì³Ã¡»ØÍ¹ãéªãÁÂÔ¹èÁäèÕ·Å¼ØµËà¡ÕÍ¹ç»à
ì³Ã¡»ØÍÐÅá Òé¿¿ä¹ÒÂÃ¡Ñ ̈Òé¿¿äìµ¹Â¶Ã ¹èªà æ¹è×Í¹Òé´¹Ò§¹ãÁÂÔ¹

ºÂÕ·àºÂÕÃ»àÃÒ¡§Ö¶§´ÊáÐ¨§ÒèÅ¹Òé´¿ÒÃ¡ ¹éµ¹ç»àÁÃÃ¡ÇÈÔÇ§Ò·
ÃÐËÇ‹Ò§ ¤‹ÒãªŒ¨‹ÒÂ, ÍÒÂØ¡ÒÃãªŒ§Ò¹, ¤ÇÒÁË¹Òá¹‹¹¢Í§¾ÅÑ§§Ò¹ 
ÃÇÁä»¶Ö§¤ÇÒÁ»ÅÍ´ÀÑÂà¾×èÍãªŒã¹¡ÒÃ¾Ô¨ÒÃ³ÒÇ‹ÒàËÁÒÐÊÁá¡‹

èÁäÍ×ÃË¹Ò§éªãÃÒ¡ÐÅá¹Ø·§ÅÃÒ¡


