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Development of an electric motorcycle charging system by  

installing a Type 2 charging head system. 
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  �@�/B�?"�CQ!C/?��F�#>2�ค์ 1) N�EPอ�?��@#>���@#์�#��?�#"@�"��์R��้@P�"�B��?Q�#>��ห?/�@#์�
O�� type 2 2) N�EPอ0D�1@�#>2B��B @�#>���@#์�#��?�#"@�"��์R��้@P�"�B��?Q�#>��ห?/�@#์�O��  

type 2 3) N�EPอ0D�1@Oล>��2อ�#>���@#์�#��?�#"@�"��์R��้@P�"�B��?Q�#>��ห?/�@#์�O�� type 2 �@�
�ล�@#��2อ���/N@ 1) �ล�@#��2อ��@#�@#์�#��?�#"@�"��์R��้@ P�"ห?/�@#์�อ>O��N�อ#์�?�O��N�อ#CP 
72 V 21 Ah N�O��ล�@#��ลอ��F� 20 �@�C คN@O#��?�R��้@O��N�อ#CP�Nอ��@#์��#>�Fอ"GN�CP 68.4 V N!EPอ�@#์�
�#>�FO��N�อ#CPR�R�O 160 �@�C ห#Eอ 2 �?P/P!� 40 �@�C �#B!@�O#��?��อ�O��N�อ#CPอ"GN�C P 74.8 V N!EPอ
O��N�อ#CPN�O! คN@�#B!@�O#��?�R��้@�อ�O��N�อ#CPอ"GN�CP 83.8 V Q�O#>">N/ล@Q��@#�#>�Fอ"GN�CP 320 �@�C 
ห#Eอ 5 �?P/P!� 20 �@�C 2) �ล�@#��2อ��@#�@#์��#>�FO��N�อ#CP P�"Nค#EPอ��@#์�#�"��์R��้@ N�EPอห@
�ล?��@��CPQ�OQ��@#�@#์��#>�FO��N�อ#CP 72 V 21 Ah P�" On-board Charger OBC �N@"�#>O2R�ค��CPN�O@
O��N�อ#CPอ"GN�CP 17.62 A N!EPอ�@�C�CP 55 �#>O2R��CP�N@"N�O@O��N�อ#CPล��Oอ"ล� ���D� 65 �@�C ห#Eอ 1 �?P/P!� 
5 �@�C On-board Charger OBC ห"F��N@"�#>O2R�N�O@O��N�อ#C P คEอO��N�อ#C PN�O! O#��?�R��้@�อ�
O��N�อ#CPN�O!อ"GN�CP 84.1 V Q�ON/ล@�@#์��#>�F 80 �@�C ห#Eอ 1 �?P/P!� 20 �@�C Oล>�ล?��@��CPNค#EPอ��@#์�
#�"��์R��้@Q�O�? Q�ห!� 1.72 kWh 3) �ล�@#��2อ��@#�@#์��#>�FO��N�อ#CP P�"2�@�C�@#์� N�EPอห@
�ล?��@��C PQ�O�@#์��#>�FO��N�อ#C P 72 V 21 Ah P�" On-board Charger OBC �N@"�#>O2R�ค��C PN�O@
O��N�อ#CP�CP 17.5 A ���D��@�C 55 �#>O2R��CP�N@"อ"GN�CP 16.1 A Oล>ล�ล�NลEPอ" N ���PA�/N@ 1 A �CP�@�C 80 
ห#Eอ 1 �?P/P!� 20 �@�C 2�@�C�@#์�ห"F��A�@� คEอO��N�อ#CPN�O! On-board Charger OBC �N@"�ล?��@�QหO
O��N�อ#CP 1.50 kWh  
คA.Aค?ญ : #��?�#"@�"��์R��้@,#>���@#์� 
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Abstract 

 

  This research has the objective 1) To develop an electric motorcycle charging system 

by installing a type 2 charging head system. 2) To study the efficiency of the electric 

motorcycle charging system by installing a type 2 charging head system. 3) To study and test 

the electric motorcycle charging system by installing a type 2 charging head system from the 

test results, it was found that 1) Electric motorcycle charging test results The charger adapter 

with a 72 V 21 Ah battery collects experimental results every 20 minutes. The battery voltage 

before charging is 68.4 V when the battery has been charged for 160 minutes or 2 hours 40 

minutes. The amount of battery voltage It is 74.8 V when the battery is full. The voltage value 

of the battery is 83.8 V The charging time is 320 minutes or 5 hours 20 minutes. 2) Battery 

charging test results By electric car charger To find the energy used to charge the 72 V 21 Ah 

battery, the On-board Charger OBC supplies a constant current to the battery at 17.62 A. At 

55 minutes, the current supplied to the battery decreases until 65 minutes or 1 hour.  

5 minutes On-board Charger OBC stops supplying power to the battery. is the battery is full 

The full battery voltage is 84.1 V, charging takes 80 minutes or 1 hour 20 minutes, and the 

total energy used by the electric car charger is 1.72 kWh. 3) Battery charging test results by 

charging station To find the energy used to charge the 72 V 21 Ah battery, the On-board 

Charger OBC supplies a constant current to the battery at 17.5 A until minute 55. The current 

supplied is 16.1 A and gradually decreases until it is less than 1 A at Minutes 80 or 1 hour 20 

minutes The charging station stops working. is a full battery. On-board Charger OBC supplies 

energy to the battery of 1.50 kWh. 

Keywords: Electric Motorcycle, Charging System 

 

1. &#%A   
�ั��F�?�#��?�#"@�"��์N�O�ห�DP�Q��ั��?"2Aห#?��@#Q�O�C/B��#>�A/?��อ�!�F1"์ P�"#��?�#"@�"��์

Q�O�QA!?�N�EQอN�ลB�Q��@#2?��@� �DP�!C�OอN2C" คEอ�@#�ล��ลNอ"!ล�B1�@�อ@�@0 2N��ล�#>���Nอ2BP�O/�ลOอ!
Oล>!�F1"์ �D�N�O�Nห�FQหO!�F1"์!C�@#�A�ล?��@���O��!@Q�OO���QA!?�N�EQอN�ลB� N�EPอN�O��@#ล�!ล @/> ล�
�ล�#>���Nอ2BP�O/�ลOอ! Oล>ล��#B!@��@#�AN�O@�QA!?�N�EQอN�ลB��@��N@��#>N�0 P�"!C�@#�?��@�A
�ล?��@�R��้@!@Q�OQ��@#�?�NคลEPอ�!อN�อ#์O��Nค#EPอ�"��์2?��@� N�#@>N�O��ล?��@��CP2>อ@� #@ค@�Nอ
ห�N/"�G� R!N!C�ั�ห@Q�N#EPอ��อ�!ล�B1 อC��?Q��@#ห@OหลN�N�B!�ล?��@�"?�ห@R�O�N@"�/N@�QA!?�N�EQอN�ลB� 2@!@#�
Q�OR��้@Q��O@�N#Eอ� Q��@#�@#์��ล?��@�R��้@R�O 

64



/@#2@#/B�?"Oล>�?��@อ@�C/0D�1@ 
2�@�?��@#อ@�C/0D�1@ @ค�>/?�ออ�N�C"�Nห�Eอ 4 

  �@#�#>�F!/B�@�@# �/?��##!N�คP�Pล"C�?��B� #>�?��@�B ค#?Q��CP 3
�EPอ�@#�?��@อF�2@ห�##!= 2�@�?��@#อ@�C/0D�1@

 

�#>N�0R�"!C�@#�AN�O@อF��#�์�BQ�2N/�#�"��์R��้@�@��N@��#>N�0N�BP!!@��DQ� �AQหO2@!@#�
N�O@�D�R�O�N@"Oล>!C#@ค@�CP�G�ล� �GOค��D�QหOค/@!2�Q�ห?�!@Q�O#�"��์R��้@Oล>#��?�#"@�"��์R��้@�?�N�BP!
!@�DQ� Oล>!C�@#�B��?Q�2�@�C�@#์��ล?��@�!@��DQ� N�EPอ#อ�#?��@#Q�O�@��CP!@��DQ� P�"#�"��์R��้@!C#>��
#อ�#?��@#�@#์�หล@"#>���/N@Oล>2@#!@#��@#์�R�ON#O/�/N@#��?�#"@�"��์R��้@ �DP�#��?�#"@�"��์R��้@
2N/�Qห�N�>�@#์��O/"อ>O��N�อ#์�@#์� �?�R��้@Q��O@�N#Eอ�Q��@#�@#์� "?�R!N2@!@#��@#์��?�2�@�C�@#์�
�@!2�@�C�#B�@#R�O  

ค�>�GO�?��A�D�!CO�/คB��CP�>�?��@#>���@#์�#��?�#"@�"��์R��้@P�"�B��?Q�#>��ห?/�@#์�O�� 
Type 2 N�EPอ2@!@#��@#์��ล?��@�#N/!�?�2�@�C�@#์��ล?��@��อ�#�"��์R��้@R�O Oล>2@!@#��AR��Nอ"อ�
�?��@Q�อ�@ค�R�OอC��O/" 

 

2. ว?!"@'#>.�ค์�@#วB�?"  
 1. N�EPอ�?��@#>���@#์�#��?�#"@�"��์R��้@P�"�B��?Q�#>��ห?/�@#์�O�� type 2  
 2. N�EPอ0D�1@�#>2B��B @�#>���@#์�#��?�#"@�"��์R��้@P�"�B��?Q�#>��ห?/�@#์�O�� type 2  
 
3. �อ&N�!�อ��@#วB�?"  

�อ�N���@#/B�?" R�OO�N 
3.1 อF��#�์�CPQ�O�B��?Q�#�R��้@ 
 3.1.1 !อN�อ#์R��้@�#>O2�#� (DC) O#��?�R��้@ 72 V �Aล?�R��้@ 2,000 W  

 3.1.2 O��N�อ#CP O#��?�R��้@ 72 V ค/@!�F 21 Ah 

 3.1.3 �F�อ>O��N�อ#์�@#์��#>�FR��้@ O#��?�R��้@ 72 V �#>O2�@#์�2G�2F� 5 A 

 3.1.4 ห?/�@#์� type 2 �#>O2�@#์� 32 A 220 V 

 3.1.5 �F��@#์� on-board charger OBC 84 V 18 A 

    
     3.2 �@#�?��@#>���@#์�#��?�#"@�"��์R��้@P�"�B��?Q�#>��ห?/�@#์�O�� Type 2 

 3.2.1 �?/O�#ค/�คF! 

   1. ห?/�@#์� type 2 �#>O2�@#์� 32 A 220 V  
   2. on-board charger OBC 84 V 18 A 

   3. O��N�อ#CPลBN�C"! ��@� 72 V ค/@!�F 21 Ah 

 3.2.2 �?/O�#�O� 

   1. #>">N/ล@Q��@#�@#์� ห?/�@#์� type 2 

   2. #>">N/ล@Q��@#�@#์� 

   3. คN@�ล?��@� 
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 3.2.3 �?/O�#�@! 

   1. O#��?�R��้@ 
   2. �>O2R��้@ 
   3. �ล?��@�R��้@ 
 

4. วB$C AN%B%�@#วB�?"  
 �@�/B�?"�CQ !C#@"ล>NอC"��?Q��อ��@#�AN�B��@��?��NอR��CQ  
 1. �@#0D�1@�Oอ!GลN�EQอ��O�N�CP"/�?��@#ออ�O��Oล>�?��@#>���@#์�#��?�#"@�"��์R��้@ 0D�1@
�Oอ!Gล�BQ�2N/��#>�อ��อ�#��?�#"@�"��์R��้@ N�N� O��N�อ#CP Oล>#>���@#์� 

 2. �@#ออ�O��Oล>�B��?Q�#>���@#์�#��?�#"@�"��์R��้@ P�"�B��?Q�#>��ห?/�@#์�O�� Type 2 
�@��@#0D�1@�Oอ!GลN�EQอ��O� �A�Oอ!Gล�CPR�O!@ออ�O��Oล>�B��?Q�#>���@#์�#��?�#"@�"��์R��้@ P�"Q�O
#��?�#"@�"��์R��้@�?�O�ล��CP!C�@#�?��@�#?��#F� �B��?Q�!อN�อ#์R��้@ !CO��N�อ#CPQ��@#�?�N�O��ล?��@��CP
Q�OQ��@#�?�NคลEPอ� Oล>อF��#�์อEP��CP�AN�O� �A!@�?��@�Nอ"อ�N�EPอ�B��?Q�#>��ห?/�@#์�O�� Type 2 

 
 @��CP 1 �AOห�N��@#�B��?Q� On-board Charger OBC Oล>ห?/�@#์� type 2 

 

 3. �@#��2อ��#>2B��B @�#>���@#์�#��?�#"@�"��์R��้@P�"�B��?Q�#>��ห?/�@#์�O�� type 2
P�"�>O�N��@#��2อ�ออ�N�O��?��CQ 
  3.1 �@#��2อ��@#�@#์�O��N�อ#CP#��?�#"@�"��์R��้@�อ�ห?/�@#์�อ>O��N�อ#์ N�O�คN@
O#��?�R��้@ �F� 20 �@�C N�EPอห@#>">N/ล@Q��@#�@#์�O��N�อ#CP 
  3.2 �@#��2อ��@#�@#์�O��N�อ#CP#��?�#"@�"��์R��้@ P�"�B��?Q�#>��ห?/�@#์�O�� Type 2 
N�EPอห@�ล?��@�Q��@#�@#์�R�O��N�อ#CP�อ�Nค#EPอ��@#์� type 2 Oล> On-board Charger �?��D��ล�@#
��2อ��F� 5 �@�C N�EPอห@#>">N/ล@Q��@#�@#์�O��N�อ#CP Oล>�ล?��@�Q��@#�@#์�O��N�อ#CP 
  3.3 �@#��2อ��@#�@#์�R�O��N�อ#C P#��?�"@�"��์R��้@  P�"�B��? Q�#>��ห?/�@#์�O��  
Type 2 N�EPอห@�ล?��@�Q��@#�@#์�R�O��N�อ#CP P�"��2อ��?�2�@�C�@#์�#�"��์R��้@ �?��D��ล�@#
��2อ��F� 5 �@�C N�EPอห@#>">N/ล@Q��@#�@#์�O��N�อ#CP Oล>�ล?��@�Q��@#�@#์�O��N�อ#CP 

66



/@#2@#/B�?"Oล>�?��@อ@�C/0D�1@ 
2�@�?��@#อ@�C/0D�1@ @ค�>/?�ออ�N�C"�Nห�Eอ 4 

  �@#�#>�F!/B�@�@# �/?��##!N�คP�Pล"C�?��B� #>�?��@�B ค#?Q��CP 3
�EPอ�@#�?��@อF�2@ห�##!= 2�@�?��@#อ@�C/0D�1@

 

 

5. (ล�@#วB�?" 

 �@��@#�AN�B�/B�?"�@#�?��@#>���@#์�#��?�#"@�"��์R��้@P�"�B��?Q�#>��ห?/�@#์�O��  
Type 2 �ล�CPR�O!C�?��CQ 
 1. �ล�@#ออ�O��Oล>�B��?Q�#>��ห?/�@#์� type 2 �B��?Q��?��?�#"@�"��์R��้@ ออ�O��QหOห?/
�@#์� type 2 �>�B�อ"GN�#��อ�Q�ON�@> Oล>�B��?Q� On-board Charger OBC อ"GNNห�Eอ2/B�อ@!�อ�Q�ON�@>
 @"Q��?/#��?�#"@�"��์ P�"/?���@� On-board Charger OBC �?� @� 

 

  
 

 @��CP 2 �AOห�N��B��?Q�ห?/�@#์� type 2  Oล> On-board Charger OBC 

 

 2. �ล�@#��2อ��#>2B��B @�#>���@#์�#��?�#"@�"��์R��้@P�"�B��?Q�#>��ห?/�@#์�O��  
type 2 �ล�CPR�O!C�?��CQ 
 2.1 �ล�@#��2อ��@#�@#์�O��N�อ#CP#��?�#"@�"��์R��้@�อ�ห?/�@#์�อ>O��N�อ#์ N�O�คN@
O#��?�R��้@ �F� 20 �@�C ��/N@คN@O#��?�O��N�อ#CP�Nอ��@#์��#>�Fอ"GN�C P 68.4 V N!EPอ�A�@#�@#์��#>�F
O��N�อ#CPO#��?�R��้@ @"Q�O��N�อ#CP�>N�BP!�D Q�NลEPอ" ���D��@�C�CP 280 �@�C ห#Eอ 4 �?P/P!� 50 �@�C 
O#��?�R��้@ @"Q�O��N�อ#CP�>N#BP!ค��CP ห#EอO��N�อ#CPQ�ลO�>N�O! P�"O#��?�R��้@ @�Q�O��N�อ#CP�>N#BP!
ค��CP��O��N�อ#CPN�O! Q�O#>">N/ล@Q��@#�@#์��#>�FO��N�อ#CP 320 �@�C ห#Eอ 5 �?P/P!� 20 �@�C �?� @� 
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 @��CP 3 �#@�O2���ล�@#��2อ��@#์�อ>O��N�อ#์ 

 

 2.2 �ล�@#��2อ��@#�@#์�O��N�อ#CP#��?�#"@�"��์R��้@ P�"�B��?Q�#>��ห?/�@#์�O�� Type 2 
N�EPอห@�ล?��@�Q��@#�@#์�R�O��N�อ#CP�อ�Nค#EPอ��@#์� type 2 Oล> On-board Charger �?��D��ล�@#
��2อ��F� 5 �@�C ��/N@ On-board Charger �N@"O#��?�R��้@�#>O2�#� 84 V 17.62 A O#��?�R��้@
 @"Q�O��N�อ#CP�Nอ��@#�@#์�อ"GN�CP 69.9 V N!EPอ�A�@#�@#์��#>�FO��N�อ#CPO#��?�R��้@ @"Q�O��N�อ#CP�>
N�BP!�DQ�NลEPอ" ���D��@�C�CP 55 O��N�อ#CPQ�ลON�O!O#��?�R��้@ @"Q�O��N�อ#CPอ"GN�CP 83.6 V N!EPอ�@#์��#>�F
O��N�อ#CPN�O! On-board Charger �>ห"F��N@"�#>O2R� O#��?�R��้@ @"Q�O��N�อ#CPอ"GN�C P 84.1 V Q�O
#>">N/ล@Q��@#�#>�FO��N�อ#CP 72 V 21 Ah N�O!�CPN/ล@ 65 �@�C ห#Eอ 1 �?P/P!� 5 �@�C  �?� @��CP 4 Oล>
�@��@#��2อ�Nค#EPอ��@#์� type 2 Q�O�ล?��@�Q��@#�@#์��#>�F 1.72 kWh 

 
 

 @��CP 4 �#@�O2���ล�@#��2อ�Nค#EPอ��@#์� type 2 
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  �@#�#>�F!/B�@�@# �/?��##!N�คP�Pล"C�?��B� #>�?��@�B ค#?Q��CP 3
�EPอ�@#�?��@อF�2@ห�##!= 2�@�?��@#อ@�C/0D�1@

 

 2.3 �ล�@#��2อ��@#�@#์�R�O��N�อ#C P#��?�"@�"��์R��้@  P�"�B��? Q�#>��ห?/�@#์�O��  
Type 2 N�EPอห@�ล?��@�Q��@#�@#์�R�O��N�อ#CP P�"��2อ��?�2�@�C�@#์�#�"��์R��้@ �?��D��ล�@#
��2อ��F� 5 �@�C ��/N@ On-board Charger �N@"O#��?�R��้@�#>O2�#� 84 V 17.5 A O#��?�R��้@ @"Q�
O��N�อ#CP�Nอ��@#�@#์�อ"GN�CP 69.1 V N!EPอ�A�@#�@#์��#>�FO��N�อ#CPO#��?�R��้@ @"Q�O��N�อ#CP�>N�BP!�DQ�
NลEPอ" ���D��@�C�CP 65 O��N�อ#CPQ�ลON�O!O#��?�R��้@ @"Q�O��N�อ#CPอ"GN�CP 84.1 V N!EPอ�@#์��#>�FO��N�อ#CP
N�O! 2�@�C�@#์�#�"��์R��้@�>ห"F��N@"�#>O2R� O#��?�R��้@ @"Q�O��N�อ#CPอ"GN�CP 84.4 V Q�O#>">N/ล@Q�
�@#�#>�FO��N�อ#CP 72 V 21 Ah N�O!�CPN/ล@ 80 �@�C ห#Eอ 1 �?P/P!� 20 �@�C  �?� @��CP 5 Oล>�@��@#
��2อ�Nค#EPอ��@#์� type 2 Q�O�ล?��@�Q��@#�@#์��#>�F 1.50 kWh 

 
 

 @��CP 5 �#@�O2���ล�@#��2อ�2�@�C�@#์�#�"��์R��้@ 
 

6. .#@'(ลOล>อ B'#@"(ล�@#วB�?" 

 �@��@#�AN�B��@#�@#�?��@#>���@#์�#��?�#"@�"��์R��้@P�"�B��?Q�#>��ห?/�@#์�O�� Type 2  

�@��@#0D�1@Oล>��2อ�#>���@#์�#��?�#"@�"��์R��้@ P�"�B��?Q�ห?/�@#์�O�� Type 2 �#>O2�@#์� 32 

A 220 V �B��?Q� on-board charger OBC 84 V 18 A N�EPอ�@#์��#>�FO��N�อ#CPลBN�C"! ��@� 72 V ค/@!�F 
21 Ah 

 �ล�@#��2อ��@#�@#์��#>�FO��N�อ#C P#��?�#"@�"��์R��้@ P�"ห?/�@#์�อ>O��N�อ#์�?�
O��N�อ#CP 72 V 21 Ah Q�O#>">N/ล@Q��@#�#>�FO��N�อ#CP �@� 0 – 100 % อ"GN�CPN/ล@ 320 �@�C ห#Eอ  
5 �?P/P!� 20 �@�C 
 �ล�@#��2อ��@#�@#์��#>�FO��N�อ#CP#��?�#"@�"��์R��้@ P�"Nค#EPอ��@#์� type 2 �?�
O��N�อ#CP 72 V 21 Ah P�" On-board Charger OBC �N@"�#>O2R�ค��CPN�O@O��N�อ#CPอ"GN�CP 17.62 A 

0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80

O#��?�R��้@ 69.1 71.6 72.5 73.3 73.8 74.2 74.8 75.6 76.7 78.1 79.5 80.9 82.9 84.1 84.3 84.4 84.4

�ล?��@�R��้@ 0.14 0.22 0.32 0.43 0.54 0.64 0.76 0.86 0.97 1.08 1.18 1.29 1.41 1.47 1.49 1.50 1.50
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  �@#�#>�F!/B�@�@# �/?��##!N�คP�Pล"C�?��B� #>�?��@�B ค#?Q��CP 3
�EPอ�@#�?��@อF�2@ห�##!= 2�@�?��@#อ@�C/0D�1@

 

Q�O#>">N/ล@Q��@#�#>�FO��N�อ#CP �@� 0 – 100 % อ"GN�CPN/ล@ 80 �@�C ห#Eอ 1 �?P/P!� 20 �@�C Oล>�ล?��@�
�CPNค#EPอ��@#์� type 2  Q�O�?Q�ห!� 1.72 kWh  

 �ล�@#��2อ��@#�@#์��#>�FO��N�อ#CP#��?�#"@�"��์R��้@ P�"2�@�C�?�O��N�อ#CP 72 V 21 Ah 

P�" On-board Charger OBC �N@"�#>O2R�ค��CPN�O@O��N�อ#CP�CP 17.5 A Q�O#>">N/ล@Q��@#�#>�FO��N�อ#CP 
�@� 0 – 100 % อ"GN�CPN/ล@ 80 ห#Eอ 1 �?P/P!� 20 �@�C On-board Charger OBC �N@"�ล?��@�QหOO��N�อ#CP 
1.50 kWh 

   

7. �OอN.%อO%>�@��@#วB�?"  

 1. ค/#�B��?Q�#>��2@"�#@/�์Qห!NN�EPอ��@�R��้@��@� 72 V N�O�อ?��#@"�?��GO�?��CPห@�N�B�R��้@
ล?�/��# 
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