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าฟฟไตนยนายงอขาฟฟไงาทยัภดอลปมาวคะลแนาฐรตาม
(Electric Safety for Electric Vehicle)

¡ÒÃ·ÓÒ§Ò¹¢Í§ÂÒ¹Â¹µ� ä¿¿‡Ò (Electric vehicle, 
        lanretnI( ¹ãÂÒÀ»Ò´¹ÑÊìµ¹Â¶Ã¡Ò¨§Å»á¹ÂèÕÅ»àÃÒ¡ÕÁé´ä )VE

Ó¹ÃÒ¡ÕÁ Í×¤ )VCI ,elcihev noitsubmoc  ¹ãéªãÒÁÒé¿¿äìÃÍµàÍÁ
Ó· ¹ãÂÒÀ»Ò´¹ÑÊìµ¹Â§Íè×Ã¤à¹·á¹Íè×Å¤àºÑ¢ÃÒ¡  Ó¹ÃÒ¡ÕÁéËã  ì³Ã¡»ØÍ

Ó¡Òé¿¿ä   ìÃÍÍà¿äÔµ¤ÃàÕ«Õ ́)retrevnI( ìÃÍµàìÃÍÇà¹ÔÍ ¹èªà ¹Ò§éªãÒÁ§ÑÅ
(DC Rectifier) ´Õ«ÕàÃ¡ÙàÅàµÍÃ� (DC regulator) ÃÐºº¡Ñ¡à¡çº

 ¹éµ¹ç»à )metsyS egarotS ygrenE elbaegrahceR( ¹Ò§§ÑÅ¾
 Í×¤ ºÑ´ÐÃ 2 ¹ç»à§èºáÐ¨Òé¿¿äìµ¹Â¹ÒÂ¹ã¹Ò§éªãèÕ·ìÂ¡ÑÈ§ÒèµÁÒÇ¤Â´â

1. ÃÐººä¿¿‡ÒáÃ§´Ñ¹ÊÙ§ÊÓ ËÃÑº¨‹ÒÂãËŒµŒ¹¡Ó ¹Íè×Å¤àºÑ¢ººÐÃ¹ã§ÑÅ
Ó¡Íé¢ÁÒµ§èÖ« ÈÒ¡ÒÍºÑÃ»ººÐÃÐÅá  Ë¹´ UNECE R136 [1] ä´ŒÃÐºØ

ÓÊ )VH ,egatlov hgiH( §ÙÊìÂ¡ÑÈ§ÒèµÁÒÇ¤ÒèÇ   Òé¿¿äìµ¹Â¹ÒÂºÑÃË
ÓÊ ìµÅÇâ 0051-06 ìÂ¡ÑÈ§ÒèµÁÒÇ¤§Çèª Í×¤  §ÃµÊáÐÃ¡Òé¿¿äºÑÃË

ÓÊ ìµÅÇâ 0001-06 ÐÅá  §ÃáÒé¿¿äººÐÃ .2 ºÑÅÊÊáÐÃ¡Òé¿¿äºÑÃË
Óèµ¹Ñ´  ÊÓ ºÑ¡éËã§ÂéÕÅà¿ä¹ç»àÐÅá ÁØ¤ºÇ¤ººÐÃ §ÒèÇÊ§ÊáººÐÃºÑÃË

ÓÊ ì·ÅÇâ 42-21 §Çèª¹ãèÙÂÍÐ ̈æ§Òèµì³Ã¡»ØÍ  ÕÁèÕ·Òé¿¿äìµ¹Â¹ÒÂºÑÃË
¨Ó  Òé¿¿äÊÑº¶Ã Å´àÁâ¡Ø·ÒèÅÊ·àÐÅá ¿ÕÅ¹ÑÊÊÔ¹ ¹èªà ¹ÑºØ¨¨Ñ»¹ãÂÒè¹Ë

¡ÒÃ·Ó ¹Ò§§ÑÅ¾ÂÒè̈ÐÅáì̈ÃÒªÃÒ¡ÕÁÐ¨Òé¿¿äìµ¹Â¹ÒÂ§Í¢¹Ò§
¹ã¹Ò°¹é×¾ì³Ã¡»ØÍÍèµÃÒ¡Â´â ¹Ò§§ÑÅ¾ºç¡à¡Ñ¡ººÐÃ¡Ò¨¡ÍÍÒé¿¿ä
Íè×Áà éÕ¹§Ñ´é´äÂÒºÔ¸Í¶ÃÒÁÒÊ 1 èÕ·»ÙÃ¹ãèÙÂÍ§´ÊáÒé¿¿äìµ¹Â¹ÒÂººÐÃ

ÂÒ¹Â¹µ�ä¿¿‡Ò¡Ó ÅÑ§ªÒÃ�¨ä¿¿‡Ò ÍØ»¡Ã³�á»Å§ä¿¿‡Ò¡ÃÐáÊ¼¡¼Ñ¹
èÙÊÒé¢àÒé¿¿ä¨ìÃÒªÍè×¾à )retrevnoC CD/CA( §ÃµÊáÐÃ¡Òé¿¿ä¹ç»à
 tnemeganam yrettaB( èÕÃÍµàµºáÃÒ¡Ñ́¨ÇÑµ¹Òè¼ èÕÃÍµàµºáÅ«à
é´äÅ«àÐÅèµáèÕÃÍµàµºáÅ«àéËãÃÒËÔÃºÃÒ¡´Ñ¨Ð¨èÕ· )SMB ,metsys

ÂÒè¨ÐÅá¨ìÃÒªÃÒ¡¹ãÁÊÐÒÁËàèÕ·ìÂ¡ÑÈ§ÒèµÁÒÇ¤ÐÅáÒé¿¿äÊáÐÃ¡ºÑÃ
ÓèÁÊ§ÒèÂÍÅ«àÐÅèµáèÕÃÍµàµºáÅ«à¡Ò¨Òé¿¿äÊáÐÃ¡  ÂÒè¨ÃÒ¡Â´â ÍÁÊà

§ÃáÒé¿¿äººÐÃ¹ã¹Ò§éªãÍè×¾àÂÒè¨ Í×¤ ¹ÇèÊ 2 ¹ç»à¡ÍÍ§èºáÐ¨Òé¿¿ä
Óèµ¹Ñ´§ÃáÒé¿¿äººÐÃÐÅá §ÙÊ¹Ñ´   ÊÓ Ð¨ §ÙÊ¹Ñ´§ÃáÒé¿¿äººÐÃºÑÃË

ãªŒ DC Rectifier ·Ó èÕÃÍµàµºá¹ãìÂ¡ÑÈ§ÒèµÁÒÇ¤ºÑÃ»ÃÒ¡¹ãèÕ·Òé¹Ë
Íè×¾à ÍÁÊà¹Ò§éªãèÕ·ìÂ¡ÑÈ§ÒèµÁÒÇ¤Òè¤ÕÁéËã ¹Ò§éªãÃÒ¡ÁÒµ§Å´ÅÐ¨èÕ·
ìÃÍ«àÊÃ¾àÁÍ¤ÐÅá¹Íè×Å¤àºÑ¢ÃÒ¡¹ãìÃÍµàÍÁ§Í¢¾ÒÀÔ¸·ÔÊÐÃ»ÒÉ¡ÑÃ

 ÈÒ¡ÒÍºÑÃ»ººÐÃ¹ã

Óèµ¹Ñ´§ÃáÒé¿¿äººÐÃºÑ¡éËãÒé¿¿ä¹Ò§§ÑÅ¾ÂÒè¨ÃÒ¡¹ÇèÊ  §èÖ«
·Ó        èÕÃÍµàµºá¹ã§ÙÊ¹Ñ´§ÃáÒé¿¿ä ì·ÅÇâ 21 ìÂ¡ÑÈ§ÒèµÁÒÇ¤èÕ·¹Ò§

  dnuorg detalosI ººá rotalugeR CD ÂÇé´§Å¹Ñ´§Ãá´Å¡Ù¶Ð¨
Ó¹Íè×¾à   )UCV ,tinu lortnoc elciheV( ìµ¹Â¹ÒÂÁØ¤ºÇ¤ÇÑµ¹ãéªã»ä

 ººá¹Ô´§ÅÍèµººÐÃéªã§ÍéµèÕ·ÃÒ¡ æ¹è×Íì³Ã¡»ØÍ¹ã§ÂéÕÅà¿ä¹ç»àÐÅá
Óèµ¹Ñ´§ÃáÒé¿¿äººÐÃ§Í¢¹Ô´ÂÒÊ¡Ò¨§Íè×¹à dnuorg detalosI  
ì³Ã¡»ØÍ¹ã¹Ç¡ºÃ³ÒÞÞÑÊ´ÅÍè×¾àìµ¹Â¹ÒÂ§ÒéÃÊ§Ã¤âºÑ¡ÍèµÐ¨

Ó¹ÇÂèÕ¹ËàÃÒ¡¡Ò¨ Òé¿¿ä  Ð¨§ÙÊ¹Ñ´§ÃáÒé¿¿äººÐÃèµá Òé¿¿äººÐÃ¹ã
¡Ò¨ÂÑÀ´ÍÅ»ÁÒÇ¤Íè×¾à ìµ¹Â¹ÒÂ§ÒéÃÊ§Ã¤âºÑ¡Òé¢à¹Ô´ÂÒÊ¹Ô´àÕÁèÁä

¡ÒÃÃÑèÇäËÅ¢Í§ä¿¿‡Ò (Electric leakage) ·Õè¨Ð·Ó ÍÑ¹µÃÒÂµ‹Í
Òé¿¿äìµ¹Â¹ÒÂ¹Ò§éªãéÙ¼

ษรรหฤหาผเ ยันด .รด 

การทำ าฟฟไตนยนายงอขนาง

 ]2[ ì·ÅÇâ 008-002 §ÒèÇËÐÃèÙÂÍ§ÙÊ¹Ñ´§ÃáÒé¿¿äººÐÃéªãÐ ̈¹éµ¹ç»à
§ÒèµÁÒÇ¤ÒèÇé́ä¹çËàÐ ̈ìµÅÇâ 27-06 èÕ·èÙÂÍÒé¿¿äìµ¹Â¹ÒÂÃ¡Ñ̈¶ÃÐÅá

ÈÑ¡Â �ãªŒ§Ò¹¨ÐÍÂÙ‹ã¹ª ‹Ç§¤ÇÒÁµ‹Ò§ÈÑ¡Â �ÊÙ§ «Öè§µŒÍ§ÃÐÁÑ´ÃÐÇÑ§ã¹
ÓºÁÍè«ÐÅá¹Ò§éªãÃÒ¡  §ØÃ

มหาวิทยาลัยเทคโนโลยีพระจอมเกลาธนบุรี

Next Generation Mobility



¨Ò¡¡ÒÃ·Ó §Ò¹¢Í§ÃÐººµ‹Ò§æ ã¹ÂÒ¹Â¹µ�ä¿¿‡Ò¨ÐàËç¹
Ç‹ÒãªŒÃÐººä¿¿‡ÒáÃ§´Ñ¹ÊÙ§ã¹¡ÒÃ·ÓÒ            §Í¢§ÒéÃÊ§Ã¤âÇÑµÐÅá¹Ò§
ÂÒ¹Â¹µ�ÊÒÁÒÃ¶¹Ó ä¿¿‡Òä´Œ ¤ÇÒÁ»ÅÍ´ÀÑÂ·Ò§ä¿¿‡Ò¨Ö§ÁÕÊ‹Ç¹

ÊÓÒ Ó¡Íé¢ÕÁ§ÑÂéÕ¹¡Ò¨¡Í¹ ¹éÖ¢¡ÒÁÞÑ¤ ÒË¹´áÅÐÁÒµÃ°Ò¹¤ÇÒÁ
ÁÒÇ¤¹Ò°ÃµÒÁ §ÙÊ¹Ñ´§ÃáÒé¿¿ä§Í¢ÅËäÇèÑÃÃÒ¡ ¹èªà ÂÑÀ´ÍÅ»

¹éµ¹ç»à èÕÃÍµàµºá§Í¢ÂÑÀ´ÍÅ»

Òé¿¿äìµ¹Â¹ÒÂ¹ãÂÒÀì³Ã¡»ØÍÐÅáÒé¿¿äººÐÃ 1 èÕ·»ÙÃ

¹Ç¹©¹ç»àÁÒÇ¤´ÑÇìÃÍ«à¹«àÍèµÃÒ¡§ÒèÂÍÇÑµ 2 èÕ·»ÙÃ
]6[ 4023-551RI redneB ÍéËèÕÂ

ำกอข - า าฟฟไงาทยัภดอลปมาวคดนห
µÒÁ¢ŒÍ¡Ó Ë¹´ UNECE R100 [3] ä´Œ¡Ó Ë¹´ãËŒÁÕ¤ÇÒÁ

à»š¹©¹Ç¹ÃÐËÇ‹Ò§ÃÐººä¿¿‡ÒáÃ§´Ñ¹ÊÙ§à·ÕÂº¡Ñºâ¤Ã§ÊÃŒÒ§Ã¶ 
â´Â¤ÇÒÁà»š¹©¹Ç¹ 100 âÍË�Áµ‹ÍâÇÅ·�ãªŒ§Ò¹ÊÓ éªãèÕ·ººÐÃºÑÃË
ä¿¿‡Ò¡ÃÐáÊµÃ§ áÅÐ 500 âÍË�Áµ‹ÍâÇÅ·�ãªŒ§Ò¹ÊÓ èÕ·ººÐÃºÑÃË

ÁÒÇ¤è Õ· §ÃµÊáÐÃ¡Òé¿¿äéªãÒé¿¿äìµ¹Â¹ÒÂ ¹èªà ºÑÅÊÊáÐÃ¡Òé¿¿äéªã
µ‹Ò§ÈÑ¡Â � 386 âÇÅ· � ¤ÇÒÁà»š¹©¹Ç¹µèÓ ÊØ´à·‹Ò¡Ñº 38,600 

      ¹Ç¹©¹ç»àÁÒÇ¤Ñ́ÇìÃÍ«à¹«à§éÑµỐµÁÂÔ¹Ñ́ÇÃÒ¡¹ãÂ´â ¹éµ¹ç»à ÁìËÍâ
¹ç»àÁÒÇ¤Ñ́ÇÃÒ¡Íè×¾à )DMI ,rotceted gnirotinom noitalusnI(

Íè×¾à Òé¿¿äìµ¹Â¹ÒÂÁØ¤ºÇ¤ÇÑµèÙÊ»äÅÙÁÍé¢§èÊÐ¨ÐÅáÒÅÇà´ÍÅµ¹Ç¹©
ìÃÍ«à¹«àÍèµÃÒ¡Â´â Òé¿¿ä§Í¢ÅËäÇèÑÃÃÒ¡´Ô¡àÍè×Áà¿äÂÒè¨ÃÒ¡´ÑµéËã

¿äÂÒÊ¹Ô´àÃÒ¡¹ãéÕ¹¡Ò¨¡Í¹ 2 èÕ·»ÙÃ¹ã§´Êá¹Ç¹©¹ç»àÁÒÇ¤´ÑÇ
ã¹ÂÒ¹Â¹µ�ä¿¿‡ÒáÅÐ¡ÒÃ«‹ÍÁºÓ ÃØ§ÂÒ¹Â¹µ�ä¿¿‡Ò ¤Í¹à¹¤àµÍÃ�

 EAS ¹Ò°ÃµÒÁºÑ¡§ÔÍ§ÒéÍÐ¨ ]4[ ¹ÑºØ¨¨Ñ»¹ãÒé¿¿äìµ¹Â¹ÒÂ¹ãéªãèÕ·
 regrahcrepus depoleved alseT Í×ÃË oMedAHC 2771J

¹éµ¹ç»à rotcennoc

2

าฟฟไงาทยัภดอลปมาวค
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ÓÊèÕÃÍµàµºáºÍ¡ÐÃ»ÐÅá§ÒéÃÊÃÒ¡¹ã  ËÃÑºÂÒ¹Â¹µ ìä¿¿‡Ò
       Íèµ¹·§Íéµ¹Ò§éªãèÕ·ÐÇÒÀÊ¡Ò¨§Íè×¹à ÂÑÀ´ÍÅ»ÁÒÇ¤ÕÁ§Íéµ

ºÍÊ´·ÃÒ¡ÕÁ§Íéµ§Ö¨¹éÑ¹§Ñ´ ØµËàÔµÑºØÍ¡Ò¨¡·áÐÃ¡ÃÒ¡ ¹ÍéÃÁÒÇ¤
ºÑ¡§ÔÍ§ÒéÍÐ¨Â´â ÂÑÀ´ÍÅ»§ÒèÂÍé´ä¹Ò§éªã¶ÃÒÁÒÊÒèÇ¨ãè¹áéËãÍè×¾à

ตราชรากนใยัภดอลปมาวคนาฐรตาม -
¹Ò°ÃµÒÁÁÒµ ]7[ ´ÁËâ 4 èÙÂÍÕÁÐ¨»äÇèÑ·Â´â¨ìÃÒªÃÒ¡¹ã  
 gnigrahc wols ººáì̈ÃÒªÃÒ¡¹ç»àÐ ̈1 ´ÁËâÂ´â 15816 CEI NID

ÊÓ  ºÑÅÊÊáÐÃ¡Òé¿¿äÂÇé´Ò¾¡¾ººáÍ×ÃË»äÇèÑ·¹ÒéºÁÒµ¨ìÃÒªºÑÃË
 tsaf ÐÅá gnigrahc wols Òéªººáì̈ÃÒªÃÒ¡¹ç»àÐ ̈3 ÐÅá 2 ´ÁËâ

ÓÅÁÒµºÑÅÊÊáÐÃ¡Òé¿¿äÂÇé ́gnigrahc  ÕÁèÕ·¿äÂÒÊéªãÃÒ¡ÕÁÐè̈µá ºÑ´

§ÍèÅ¡ºÍÊ´·ÃÒ¡ ¹èªà ]5[ ]3[ 4642J EAS ÁÒµ¹Ò°ÃµÒÁì±³¡à
ÇèÑÃÃÒ¡ Òé¿¿äººÐÃ ÔÁÙÀË³ØÍ¹·ÃÒ¡¹ã¶ÃÒÁÒÊÁÒÇ¤ èÕÃÍµàµºá

¹éµ¹ç»à Òé¿¿ä§Í¢ÅËä

ÂÇé ́gnigrahc tsaf ººáì̈ÃÒªÃÒ¡¹ç»àÐ ̈4 ´ÁËâ ¹Ñ¡§Íé»ººÐÃ
¡ÍÍì̈ÃÒªÇÑË§Í¢·ÀàÐÃ»§èºáÃÒ¡ÕÁ§ÑÂéÕ¹¡Ò¨¡Í¹  §ÃµÊáÐÃ¡Òé¿¿ä
ç¡È·àÐÃ»ÐÅèµá¹ã§èÖ« 69126CEI NID ¹Ò°ÃµÒÁÁÒµ ººá 3 ¹ç»à

Ó¡Íé¢ÕÁÐ¨  §Ñ ́ÁÊÐÒÁËàÁÒÇ¤ÁÒµ»ä¹Ñ¡§Òèµ¡µáéªã¡Í×ÅàÃÒ¡¹ã´¹Ë
1 èÕ·§ÒÃÒµ¹ã§´Êá

Mode 2/3

ำกอข าหนด
ภายในประเทศ
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Type 3

50 kw
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3.0 kw
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1 phase AC
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22 kw
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22kw

Mode 4

กำา งัล

จราชวัห

โหมดใน
จราชราก

อะแดปเตอร
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