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Abstract 
 This research studies designing building and set up a 

wind turbine that produce the electric current , for decrease the 
contamination that is poisonous , be that know that , source of 
electric energy majority production uses the principle burns fuel 
is a principle, which, the way aforementioned is building 
contamination is poisonous ,moreover , still have the prediction 
from a scientist arrives at crude oil amount that is will down in 
the future , in now a scientist , and an engineer differs to are  

 

 
 
 
 
 
 
 
 

 
 
 
 

bound for seek the power resource pays back fuel , by consider 
good environment with , therefore in this our project has done 
work education of a wind mill will by have electric power size 
about 200 watt the religious routine by a wind mill does feeling 
numb electric charge that wind speed about 3 - 17 the meter 
builds [ wasp ] second , wind topmost speed that can do feeling 
numb electricity about 17 the meter builds [wasp] second 
therefore in installation wind mill will should consider the area to 
will set up that is appropriate must is place where has wind 
speed shares 5 - 6 the meter builds [ wasp ] second , by a wind 
mill will begin feeling numb electric charge keeps in the battery 
that has 3 - 17 wind meter speeds builds [ wasp ] second , go 
up ,feeling numb electric charge will do feeling numb electric 
charge keeps in , battery ,12 V (12V/100Ah x 2 child sizes are), 
by feeling numb electric charge , will have control feeling numb 
electric charge , when , there are 3-17 wind meter speeds build  
[wasp] second , but , when , there is wind speed abounds 17 
more the meter builds [wasp] second , the group controls feeling 
numb electric charge , will cut the circuit goes out for protect the 
equipment within of wind mill group. 
          
keyword  : Wind Turbine Generator 
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2. �>?@AB�C�� 
 

2.1 ก����#,�#B�C�� (blade power)  
P0
�J ���"�#KI	P(�����กL��(�*��) �O"� � N	 Airfoil ���"�

ก�0��กL��#�� rก���*+��0�	 ��*+�P0
�J(��	�J�ก"�(��	#��
���*+���	
� P0
�JกVH����"� ��� �ก % �"�J�"	(	�"#�����*+��0�	 
��� ����ก�O�		�I��"����ก�O" thrust ��+H��R"P(����*+��0�	���*+�	��+% 
#�"�(	�" �"ก"��"	�O�	P(QO ��P0
�J�00��+P$�JK� ���*+��0�	 MO"	% 
P	�"ก"� P0
�J �����	�I����ก�O" P0
�J�00 tractor �"ก"��"	0"�
���*+�� P$�P0
�J�00M��ก P(����*+��0�	���*+�	��+% P	�"ก"� ����ก
P0
�J  �����	�I�O" pusher 

 
 
 

 
 
 
 
 
 
 
 

�) ��+ 1 ก"��R"�"	#��P0
�J 
 

 Leading Edge �*��O�	 ��ก#��P0
�J��+ (��	
�Jก�0
�"ก"� ��*+�P0
�J
�J�"ก"� �"ก"�กVH�%(�MO"	 0	J�"	(	�"#��
P0
�J ����O�	��+� N	�O�	����#��P0
�J 

 
 
 
 
 
 
 
 
 

 
 

�) ��+ 2 �O�	 ��ก�0#��P0
�J 
 

Blade Face กV�*��O�	�O"�#�� P0
�J (�*� �O�	�O"�#�� 
Airfoil �
O��"�"HH�����ก�O"� N	J�"	(���#��P0
�J 

 
 
 
 
 

 
�) ��+ 3 �O�	�O"�P0
�J 

 

Thrust Face กV�*��O�	��+����"�����
*I	M�� #��P0
�J (�*�
0"�����"����ก�O"J�"	(	�"#��P0
�J 

 
 
 
 
 
 

�) ��+ 4 �O�	(	�"P0
�J 
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Blade Shank (Root) �*� �O�	#��ก��0P0
�J��+��)O��+�O�	(�� 
(�*� �O�	��+��)O
�Jก�0 �O�	
��ก�"� (hub) 

 Blade Tip �*��O�	 �"���J#��P0
�J 
 Plane of Rotation �*���	"0H�	
	"ก"�#��ก"�(��	#��

P0
�J��+
�I�T"กก�0 �ก	#�����*+���	
� ��	"0	�IH�� N	��	"0��ก�� 

"���+P0
�J(��	 

 
 
 
 
 

 
 

�) ��+ 5 J�"	#�"�P0
�J 
 

Blade Angle �*������+�ก�JH"ก �O�	#��J�"	(���#��P0
�J 
(�*� Blade Face ก�0 ��	"0ก"�(��	#��P0
�J �����+�ก�J#KI	
��J
���� ��"��"�#��P0
�J 
�I��
O��	/K� �"�P0
�J H�%�O��O"ก�	 
�(
�M�P	ก"���+���
��JP0
�J ���O"
O"�ก�	 �
�"��O" ������"��"�
#��P0
�J   H"ก�ก	�)	��ก�"�ก"�(��	%�O��O"ก�	 �R"P(���"���V�#��
P0
�J�
O���O�	����"���V�%�O��O"ก�	 1K+���M�ก�0�����+�ก�J#KI	 J��	�I	
ก"���ก�00HK� 
���ก"�P(���กq�O�	#��P0
�J �� ��� Angle of 
Attack  #���O�	#��
�������+�� ��������"
��+��J ��+�"�"�/���"���� 
Thrust 
"���"���V���0��+��ก�00�" 

 
 
 
 
 
 
 
 

 
�) ��+ 6 P0
�J 

Blade Element �*��O�	�O��q#����"��"�#��P0
�J 
���*�		R"�O�	�O��q	�I�"
O�ก�	 #KI	�"� N	P0
�J(�*� blade airfoil 
�O�	�O��q	�I �"���)OP	
R"�(	O� ��+�R"���ก�0��	"0ก"�(��	��+
O"�ก�	 

 

�(
�M�P	ก"��"��O�	
O"�q��+���
O"�ก�	�
�"��O"�O�	�O��q

O"�q#��P0
�J	�I	����"� ��V�P	ก"�(��	��+
O"�ก�	�O�	#��P0
�J��+��)O
J�"	P	
�Jก�0�)	��ก�"�H��� ��"���V���+$�" ก�O" �O�	��+��)O%ก���ก% ��+ 
�O�	 �"� #��P0
�J /�"("ก�O"��ก�O�	
��J��"��"�#��P0
�J ��
�����O"ก�	(�J ����"�#������+ก���0ก�0P0
�J กVH� %�Oก���0ก�0
P0
�J ��+��� Angle of Attack ��+��O"ก�	 	�+� N	�
�"���"���V�#��
P0
�J
��J������"��"�H�%�O��O"ก�	 

     P0
�JH�����กL��0�J� N	�ก������Vก	���(�	*+��H"กก"��������+

O"�ก�	P	�
O���O�	#��P0
�J) P	
��#����	J����(
�M���+�R"��Q��*+�
P0
�J(��	  % ��0q�
O���O�	#��P0
�J(��	J�����"���V���+
O"�ก�	
ก"���+P0
�J0�J��Vก	���	�+	(�"���"��O"�
O���O�	��+���*+�	��+% 
#�"�(	�"J�����"���V���O"ก�	HK��R"P(�%�O�ก�J�����+�O�	PJ�O�	(	K+�#��
P 0 
� J � " ก ก �O " ก� 	 1K+ � H � �R " P (� � ก� J � " ก " � � � % J� (bending) 
      Thrust ��+�ก�JH"กP0
�J��+
�J��)Oก�0 Shaft #�����*+���	
� #����+
P0
�J(��	 #���R"ก"�0�	 �
O���O�	���*+�	%(� 
����ก�0ก"�
���*+�	��+% #�"�(	�" #�����*+��0�	 ��� ก"�(��	��0 #��P0
�J �O�	
��+(��	$�" กVH������ Angle of Attack ��+�"กก�O" P	ก"����"� Thrust 
J��	�I	 �) �O"�( cross section) #��P0
�J HR"� N	
���� ��+�	� �� H"ก 
��	P0
�J% H	/K� �"�#��P0
�J ���ก"�� ��+�	�) �O"��$O		�I �R"P(�
P0
�J����กL�� 0�J (Twist) #��P0
�J 
       $�JP0
�J � N	
���R "P(� �ก�JกR"�� �P	ก"�T�J%J	"��M��

ก����%&&'" 
��P0
�J�R"P(��ก�J
����"	ก� P	ก"�#�0���*+�	 ���*+��
กR"�	�Jก����%&&'"( �	"���O�(�Vก 
�J #J��J ) 
�����*+��กR"�	�J
ก����%&&'" H�� ��
����"	ก� � N	 
����"	%&&'" ��I�
����"	ก� 
��� 
����"	%&&'"�"�"�/��

�%J�P	(	O��#����

� (watts)  

 
 
 
 
 
 
 
 

 
�) ��+ 7 �00P0
�J 

 

Relative Wind �*�����+ก���0���MO"	 airfoil ��*+� airfoil 
���*+�	��+MO"	�"ก"� 

Angle of Attack � N	�����(�O"� chord #�� element ก�0 
relative wind �R"(��0P0
�J���� �����+�� ��������"
H���)O��(�O"� 2 
/K� 4 ���" 

Blade Path � N	�"��J�	��+P0
�J���*+�	��+%  
 

2.3 �>?IA��ก�JC�J�!(�0 (AERODYNAMICS) ,�#ก�#$���% 
 

AERODYNAMICS � N	��$"��+�KกL"
�
�ก���#����
/�P	
�"ก"���+%(���������+�ก�J#KI	H"ก�"ก"���+%(�M��J�"	(	�"���(���
#��P0
�Jก��(�	��H�����กL����+%�O�"0����0
��J��"��"�#��
��+�(��+��M*	M�"#�"�(	K+�H�� N	#�0	R" (Leading edge) ���#�0("� 
(Trailing edge)�O�	#����	P0H��KJ
�Jก�0 hub �
*+�H��KJ
�Jก�0�ก	
#�� generator  
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�) ��+ 8 �O�	 ��ก�0#��P0
�Jก��(�	�� 
 

 �����#��P0
�J�*�����H"ก��	P0H	/K� �"�P0("ก���
H"กJ�"	#�"�H�
0�O"P0
�J����กL������	)	  �J�J�"	(	�"��+ ���ก�0
��H�����0ก�O"J�"	(���  �) �O"�#��P0
�J�$O		�I����ก�O" �
	�"ก"� 
(blade�s aerodynamics profile) 

2.3.1 The aerodynamics profile 
 �) �O"�
*I	��+(	�"
�J#��P0
�JH���M�
O�กR"�����+%J���������
�0ก�	��+H��ก�J#KI	  1K+�P	ก"���ก�00P0
�JP(�����กL��J��ก�O"�� N	
��*+����+�R"%J��"ก  �O�	P(QOP	ก"���ก�00ก��(�	��H�	�����*�ก
�) �O"�#��P0
�JH"ก!"	#���)�#�� Airfoil 1K+��R"ก"��J��������H��
�J� NACA(The United States National Advisory Committee for 
Aerodynamics) 
 

 
 
 
 
 
 

�) ��+ 9 Airfoil ��O	 NACA 44 ��� NACA63 
 

 �) �O"��
	�"ก"� (airfoil) ��O	 NACA 44 ���� N	��+	���P	
ก"��R"ก��(�	��H	%J���ก"�
��	"�) �O"�P0
�JH	 SHH�0�	ก��(�	����O	
P(�O	���P$� airfoil ��O	NACA 631K+��� ��������"
���P(�กR"�����+�)�ก�O" 

2.3.2  �����+ก���R"
O�P0
�J#��ก��(�	�� 
 ��*+��"ก"�%(�MO"	�
	�"ก"�H��R"P(��ก�J���
O"�q
ก���R"
O��
	�"ก"�J���)   

 
 
 
 
 
 
 
 

�) ��+ 10 ��J������+ก���R"
O�P0
�J 

        ∞
v   =   ��"���V����#�"P0
�J (m/s) 

         U      =    ��"���V�#��P0
�J (m/s) 
         FL     =    ����ก (N) 
         FD     =    ����"ก(N) 
        α       =   ��� �����(�O"���ก�0�ก	ก�"�#������J (���")  
        θ        =   ��� �����(�O"��ก	ก�"�#������Jก�0�	�ก"� 

(��	#��P0
�J (���") 
          V       =    ��"���V����T��+���+ก���R"
O�P0
�J (m/s) 
          L        =   ��"��"�����J (m) 

1K+�ก"��R"	��("�O"���
O"�q��+ก���R"
O�P0
�J�"�"�/("
%J�J��	�I 

-����ก (Lift Force) 
�ก�JH"ก���J�	�"ก"�0	M��#�� airfoil ก���R"ก�0��"���V�

#��P0
�J  H��ก�J���ก���R"P	����"�
�+�T"กก�0����J ����ก�O" ���
�ก (Lift Force) 1K+����O"�R"��Q�O"(	K+��*� �O"��� ������������ก (Lift 

Coefficient) (�*� Cl
 ��"�"�"�/�R"	��("�O"����ก��+ก���R"
O� 

P0
�J%J�H"ก�)
�P	��ก"� (1) 
     

                              .................(1) 

�) ��+ 11 ��J�ก"��ก�J����ก#��P0
�J 
 

             FL   =  ����ก (N) 
                               CL   =  ��� ������������ก 

                        ρ    = ��"�(	"�	O	#���"ก"� ( )/( 3mkg  
            V     = ��"���V����T��+���+ก���R"
O�P0
�J (m/s)                       
             A    = 
*I	��+ก�"J#��P0
�J (
"�"���
�) 
-����"ก (Drag Force) 
�ก�JH"ก���J�	#���"ก"�0	M��#�� airfoil ก���R"ก�0���

����J�"	0	M��#��P0
�J  H��ก�J���ก���R"ก�0P0
�JP	����"�
�J���ก�0ก"����*+�	��+#���"ก"� ����ก�O" ����"ก (Drag Force) 1K+���
�O"�R"��Q�O"(	K+��*� �O"��� ������������"ก (Drag Coefficient) (�*� 
CD ��"�"�"�/�R"	��("�O"����"ก��+ก���R"
O�P0
�J%J�H"ก�)
� 

     
                          ......................(2) 

AVCF LL ⋅⋅⋅⋅= 2

2

1
ρ

AVCF DD ⋅⋅⋅⋅= 2

2

1
ρ
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�) ��+ 12 ��J�ก"��ก�J����"ก#��P0
�J 
 

FD  = ����"ก (N) 
  CD  = ��� ������������"ก 

  ρ  =��"�(	"�	O	#���"ก"� )/( 3mkg  
                          V     = ��"���V����T��+���+ก���R"
O�P0
�J(m/s) 
  A    = 
*I	��+ก�"J#��P0
�J (
"�"���
�) 
 
2.4 ก�#$���%��/�ก���� (Horizontal Axis Wind Turbine) 
 

� N	ก��(�	����+���ก	(��	#	"	ก�0����"�#�����J���
P0
�J� N	
��
�I�T"ก��0����� ���� ก�����0���ก��(�	P(�(�	% 
"�
����"�#��ก������ ����ก�O" ("���*� ������� ก��� '��ก�	ก��(�	
$R"��J����("�#���ก�J��
�J��� �$O	 ��
"�����
�I���)O0	��"��+
�#V ���� ก� �(�	���00�ก		�	 %J��กO  ก��(�	����	J������  ( 
Windmills) ก��(�	��P0��*+��R"�
	 	���P$�ก�0���*+��T�J	IR" ก��(�	��
�00ก����H�ก��"	 ก��(�	���R"(��0M��
%&&'"�00
��0�
������ 
(Propeller) 

 
-U��#!�"�#,�#ก�#$���%��/��� 

 
 
 
 
 
 
 
 
 
 

 
�) ��+ 13 �������"�#��ก��(�	���	�	�	 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
     �) ��+ 14 �M	M����H�ก"�
O�ก��(�	�� 

 

3. ก����ก���� �� 

���*+��กR"�	�J%&&'"�R"(��0ก��(�	��M��
%&&'"HR"� N	
���
��ก�00� N	
���L �	*+��H"ก��"���V���0#��ก��(�	��
+R"�"ก 
��O"��$O	ก��(�	#	"J 5 ��
� $	�JP0
�J 3 P0 #�����O�	 �� "	
ก�"� �������� H�����"���V���0 ���"� 100, 150 ��� 200 ��0

O�	"��
"��R"J�0 T�	�I	���*+��กR"�	�J%&&'"HK�HR"� N	
�����HR"	�	
#�I���O�(�Vก (Pole) �"ก�
���
� �$O	 16 #�I�� N	��O"�	��� 24 (�*� 
36 #�I�H�J�ก�O" ��� 48 (�*��"กก�O"H�J��"ก HR"	�	#�I���O�(�Vก���
��"���V���0H��O�M�P(����*+��กR"�	�J%&&'"M��
��"�/�+%&&'" ��"�/�+
��+��)�ก"��(	�+��	R"%&&'"H���+�J�#KI	��"�"�"�/�R"	�	��"�/�+%J�H"ก
�)
� 

   
120

2PN
F

×
=             VVVVVV.(3) 

F   =    ��"�/�+ (Hz)  

N   =    ��"���V���0 (��0
O�	"��)  
           2P   =   HR"	�	#�I���O�(�Vก (Pole)   

 

      �O�	 ��ก�0�R"��Qq #����00ก��(�	����+�q % �"H�0O�%J�J��	�I 
1.("���*� ��0����"��� 
2.$�J���*+��กR"�	�J%&&'"�R"(	�"��+� ��+�	
����"	ก�� N	


����"	%&&'" 
3.�(�VกH�0�KJP0
�J ก�0
��H�0�ก	(��	�
*+�(��	 ��� S�	 
   ���*+��กR"�	�J%&&'" 
4.P0
�J� N	
����0
��������� ��+�	P(�� N	
����"	ก�1K+��KJ 
   
�Jก�0$�J�ก	(��	 
5.	V�
�KJP0
�Jก�0�(�Vก�KJP0
�J 
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6.�O�	(��/�O�	(	�"#��ก��(�	�� 
7.	V�
�KJ�O�	(��ก�0�(�Vก�KJP0
�J 
8.	V�
�KJ�ก	(��	#�����*+��กR"�	�J%&&'" 
9.�(�	/�(�	� ����
*+������0	V�
�KJ�ก	(��	#�����*+��

กR"�	�J%&&'" 
10.	V�

������ 
11.�ก	��(��	��0����"���� N	
����0���ก"�(��	#��

ก��(�	���
*+�P(�P0
�J��0����"����J�����"����
�	��ก�0("���*� 
12.��" � N	�O�	�0ก��0�� ก�����I�(�J��+��)O#�"�0	 

 
 
 
 
 
 
 
 
 
 
 
 
 

�) ��+ 15 ��J��O�	 ��ก�0#����00ก��(�	���R"(��0              
M��
ก����%&&'" 

 

3.1 WX��/��X%ก� �!)**+� 
$�J��0���ก����%&&'"�"�"�/��J�กV0 ��H�%&&'"P(��กO

�0
�
���+��+%J���"���V���3-17 m/s  ��� ��*+�������"กก�O" 17  m/s  
$�J��0�����	����H�(	�"��+
�J��H��J�ก"�P$�ก"�1��	���%J��J� N	
กR"(	J(�*��R"(	�"��+ � �J �  �J ����1��
*+� '��ก�	�� ก����"�P	#��
$�J��0��� 

 
 

 

 

 

 

 

�) ��+ 16 $�J��	����ก"�$"��H�0
�
���+ 
 
 

3.2 !Y'('ก��/���%�"/�Z��[\�#/����#�%!�%��YZก]�&�ก��
����#)�"^�กZ��[\�#%[�/���% HOT WIRE ANEMOMETER  

 
 
 
 
 
 
 
 
 
 

�) ��+ 17 ���*+����J�����  HOT WIRE ANEMOMETER 
 

3.3 ก��C��,��/���Z%Z^��0 
ก"���ก�00���*+��กR"�	�J%&&'"P(����"����J�	��"���
��%J�


"�
���ก"���+�(	K+���+
����R"	K��*�ก"�
�	#J��J�"���H������*+��
กR"�	�J%&&'"ก�������0��ก"�
�	#J��J��ก"�
�	��กL����H� �J 
���*+��กR"�	�J%&&'"ก�������0� N	�00��H�� �J�J�
�" 

 
 
 
 
 
 
 
 

�) ��+ 18 ก"�
O�#J��J�00��H�� �J�J�
�" 

 

 

 

 

 

  �) ��+ 19 
�	#J��J�"���H����00 3 �&�
�	 2 $�I	 

H"ก�) ��+ 18-19 � N	���*+��กR"�	�J%&&'"��+�� 36 �O�� 6 #�I� 
��O�(�VกJ��	�I	P(� 

N = HR"	�	�O��
O�(	K+�#�I���O�(�Vก (slot/pole) 
   =  36/6 

                 =  6  �O�� 
              m = HR"	�	�O��
O�(	K+�#�I���O�(�Vก
O�(	K+��&�  
                    (slot/pole/phase) 
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(
O�) 
= (slot/pole/phase) 
= 36/(6 ×  3 ) 
= 2 

����(O"���(�O"�กK+�ก�"�#�I� N ��J% ���กK+�ก�"�#�I� S ��+��)O
 ��$�Jก�	����ก�O" 1 � �
�$ = 120 ���"�"�%&&'"  

P(� β  = �����(�O"��O������O����)O ��$�Jก�	 (slot pitch or 
slot angle) 

      = )//(120 poleslot°  
      = )636/(120 ×  
      = °20 ���"%&&'" 
 
 
 
 
 
 
 
 

�) ��+ 20 ��J���O	 (Rotor) �������O�(�Vก/"�� 48 ก��	�����J� 
��
�
�����+MO"	ก��0�	ก"�P�O%��O"�00��0)��� 
 
 
 
 
 
 
 
 

�) ��+ 21 ��J�ก"�
�	#J��J��0��0)��� 
 
 
 
 
 
 

 
�) ��+ 22 ��J�ก"� ��ก�0 Generator 

 
 
 
 
 
 

 

 
 
 
 
 
 
 

 
�) ��+ 23 ��J�ก"�
�J
�I�$�J
����O"�ก��(�	��M��
ก����%&&'" 

 
 

 
 
 
 
 
 

 �) ��+ 24 ��J�ก"���J���J�	���ก����%&&'"��+%J�H"ก
����"	�� 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

�) ��+ 25 ��	������
��� 950 W����0
�
���+��+P$��"	HR"	�	 2 �)ก
#	"J 200 Ah (�)ก��100Ah) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

�) ��+ 26 ��J�ก"���J��%J���+ 6.2 m/s ��� ��J��O"���J�	��+%J�H"ก$�J 
Charger Controller #	"J 10�15 VDC 
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12(2).57-73.AZsolarcenter.(2004).Wind Technology.[On-line].   
Available:  

 

4. !�X_&�ก������# 
 

  (���#�A\ 1 กR"���%&&'"���ก����%&&'"��+%J�H"กก��(�	����+�R"	��
%J�H"ก���*+����J�� 

 

ก"���J��J������*+����J�����กR"���%&&'"��+%J�H"กก��(�	��M��

ก����%&&'"#	"J 200��

� (W) 

���J�	��+Out 
put 22VAC  

������)���J 
��
�/��	"�� ��

���+��J%J� 

�O"ก����
��+��J%J� 

220V  3.0 m/s 6 w 0.027 A 
220V  3.5 m/s 25 w 0.113 A 
220V  6.5 m/s 212 w 0.963 A 
220V  7.0 m/s 213 w 1.050 A 
220V  7.5 m/s 244 w 1.109 A 
220V  8.0 m/s 248 w 1.127 A 
220V  8.5 m/s 250 w 1.136 A 
220V  9.0 m/s 252 w 1.145 A 

220V  9.5 m/s 253 w 1.150 A 
220V  10.0 m/s 254 w 1.154 A 
220V  10.5 m/s 254 w 1.150 A 
220V  11.5 m/s 255 w 1.159 A 
220V  12.0 m/s 255 w 1.159 A 
220V  12.5 m/s 255 w 1.159 A 

 

(���#�A\ 1 (
O�) กR"���%&&'"���ก����%&&'"��+%J�H"กก��(�	����+ 
�R"	��%J�H"ก���*+����J�� 

 

ก"���J��J������*+����J�����กR"���%&&'"��+%J�H"กก��(�	��M��

ก����%&&'"#	"J 200 ��

� (W) 

���J�	��+Out 
put 22VAC  

������)���J 
��
�/��	"�� ��

���+��J%J� 

�O"ก������+
��J%J� 

220V  13.0 m/s 254 w 1.154 A 
220V  13.5 m/s 252 w 1.145 A 
220V  14.0 m/s 250 w 1.136 A 
220V  9.5 m/s 253 w 1.150 A 
220V  10.0 m/s 254 w 1.154 A 
220V  10.5 m/s 254 w 1.150 A 
220V  11.0 m/s 255 w 1.154 A 
220V  11.5 m/s 255 w 1.159 A 
220V  12.0 m/s 255 w 1.159 A 
220V  13.0 m/s 254 w 1.154 A 

 
 
 
 
 

 
 
 

 
 
 
 
 
 
 

�) ��+ 27 ก�"&��J�ก"��R"�"	#��ก��(�	��M��
ก����%&&'"    
#	"J 200 ��

� 

 
 
 
 
 
 
 
 

�) ��+ 28 ก��(�	��M��
ก����%&&'" 200 ��

���+ ��ก�0       
�������"����VH��0)������� 

 

��� M� ��������"
�J����#��ก"�M��
ก����%&&'"J���
����O"�
ก��(�	��#	"J 200 ��

� (W) H"กก"���H��%J��"�������J J��	�I 

1. M��

����"	H"กก��(�	��#	"J 200 ��

� 
2. %J����J�	%&&'" 12 � 15 ���
�DC 
3. ก��(�	�����+�(��	��+��"���V��� 4.5 ��
�
O���	"�� 
4. ��"���V���ก"�P$��"	 ก
� 3-17 ��
�
O���	"�� 
5. ��"���V���%�O�ก�	 17 ��
�
O���	"�� 
6. ��
�"ก"�(��	 450 (rpm) 
7. P0ก��(�	���R"H"ก fiber glass HR"	�	P0ก��(�	 3 P0 
8. ��"��)�#����" 6 ��
� 
9. ���	MO"�)	��ก�"���"#����" 63 �������
�(�*� 2 	�I���K+� 

    10. �0
�
���+��+�(�"���P	ก"��R"�"	 12V 100 Ah 2 �)ก  
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