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  ��#�	����� (���.)  

 IEC  - International Electrotechnical Commission 

 �.�.�. ( EIT )  - ��	%���,������G	���:������,-�� &��������	!.�G��B� 

 TIEA  - ��	%�-JJK	�����:	���:������,-�� 

 ACAT  - ��	%���,����������	�	,��:������,-�� 

 ANSI  - American National Standard Institute 

 BS  - British Standard 

 DIN  - Deutsches Institute Normung 

 JIS  - Japan Industrial Standard 

 NEMA  - National Electrical Manufacturers Association 

 UL  - Underwriters’ Laboratories Inc. 

 VDE   - Verband Deutscher Elektrotechniker 
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�
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o A BCD �����
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o A �
$���� �
�����  �"%�	���	� %=�  

1 = �����6�&��	�����-JJK	 

2 = �����6�&��	������%�=����
 

3 = ���
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o BCD �
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��G/� 999 3
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���6��
	�!��
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!��
�"� 1 , !��
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�	
�� 

o YYYY ��	�G/��
$�1 �.,. �!:� 2549 ��	�G/��1�"���
��	 3
��	��'	����G/�
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����0�&�����	��"0 �/�������-�
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� �������/��
��	!!'::;
 ( ��. 1xxx ) 

1. ��. 1001 3%�-JJK	������*�B	��.���	�����
�
J
.������A�#� 

2. ��. 1002 �?:����'����� 

3. ��. 1003 �
�
%�����#�J
.������A�#� 

� ��. 1003-1 �
�
%�����#�J
.������A�#� ����	���	�&!'�	� 12,000 !�. 

� ��. 1003-2 �
�
%�����#�J
.������A�#� ����	���	�&!'�	�   8,000 !�. 

� ��. 1003-3 �
�
%�����#�J
.������A�#� ����	���	�&!'�	�   6,000 !�. 

4. ��. 1004 �
�
J
.������A�#�������*�B	��.� 

� ��. 1004-1 �
�
J
.������A�#�������*�B	��.� !��
%�	�G"��.� ����	���	�&!'�	� 

20,000 !�. 

� ��. 1004-2 �
�
J
.������A�#�������*�B	��.� !��
%�	�G"��.� ����	���	�&!'�	� 

16,000 !�. 

� ��. 1004-3 �
�
J
.������A�#�������*�B	��.� ����	���	�&!'�	� 16,000 !�. 

� ��. 1004-4 �
�
J
.������A�#�������*�B	��.� ����	���	�&!'�	� 12,000 !�. 

5. ��. 1005 ��

	�#����
;��������� 

� ��. 1005-1 ��

	�#����
;��������� ���~	�������#��	 

� ��. 1005-2 ��

	�#����
;��������� ���~	��������	��
	� 

6. ��. 1006 ��

	�#���	
���.M��"�#��	 

� ��. 1006-1 ��

	�#���	
���.M��"�#��	 !��
#����������	
���.� ��	�����
�
J
.������A�#� 

� ��. 1006-2 ��

	�#���	
���.M��"�#��	 !��
#����������	
��#��	 ��	�����
�
J
.������A�#� 

� ��. 1006-3 ��

	�#���	
���.M��"�#��	 !��
#����������	
��#��	 ��	�����
�
%�����#�

J
.������A�#� 

� ��. 1006-4 ��

	�#���	
���.M��"�#��	 !��
#����������	
��#��	 ��	�����
�
��	A
��!	���

%�	�
��-��.� 

7. ��. 1007 ���#���������*�B	��.� 

8. ��. 1008 �����6�����%�	���;�������#��� 

� ��. 1008-1 �����6�����%�	���;�������#��� ���~	�������#��	 

� ��. 1008-2 �����6�����%�	���;�������#��� ���~	��������.� 

9. ��. 1009 ��'���
�-JJK	��	
�� 

� ��. 1009-1 ��'���
�-JJK	��	
�� ����0�	��� 

� ��. 1009-2 ��'���
�-JJK	��	
�� �����'� 

10. ��. 1010 #����;������ 
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%�6
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�
���	� 

���"� 2  %�6
���6��@�	�$�������6�������
�
���	�  ��'	�"� 3/5             

  

�������	�
���	��
����
����������
���	�                                                            

 

� �������/��
��	!!
��0&���� ( ��. 2xxx ) 

1. ��. 2001 �%�=��������	�	,������*�B	��.�$�	
�
;� 

2. ��. 2002 �%�=��������	�	,������*�B	��.�$�	
&�M: 

� ��. 2002-1  �%�=��������	�	,������*�B	��.�$�	
&�M: ������	�%�	��'��
'��

�	�	, 

� ��. 2002-2  �%�=��������	�	,������*�B	��.�$�	
&�M: ������	�%�	��'��
'���0�	 

3. ��. 2003 �����6���	�������	�������	�%�	��'��$���%�=��������	�	, 

4. ��. 2004 �����3��#�#���
;��������� 

5. ��. 2005 �����6�%��%������	6�	�	,��	�����	��?	-��' 

6. ��. 2006 ��'�-��0�	 

7. ��. 2007 ����:�-J 

� ��. 2007-1  ����:�-J  ���&!'�0�	���
"�A
 

� ��. 2007-2  ����:�-J  ���&!'�0�	����#	 

� ��. 2007-3  ����:�-J  ���&!'��	A 

8. ��. 2008 ���
��-��0�	 

� ��. 2008-1  ���
��-��0�	 ����!���
 

� ��. 2008-2  ���
��-��0�	 ��������3���##�� 

� ��. 2008-3  ���
��-��0�	 ��������3�-
�	����� 

9. ��. 2009 �%�=�����	�0�	��;�������*�B	��.� 

� ��. 2009-1 �%�=�����	�0�	��;�������*�B	��.� ������	�%�	��'��
'�� �	�	, 

� ��. 2009-2 �%�=�����	�0�	��;�������*�B	��.� ������	�%�	��'��
'�� �0�	 
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�
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�������	�
���	��
����
����������
���	�                                                            

 

� �����/��
��+
�<*����� ( ��. 3xxx ) 

1. ��. 3001 @������%�	��'��/%�	���;����@����"��
 

� ��. 3001-1 @������%�	��'��/%�	���;����@����"��
 !��
@���&���'� 

� ��. 3001-2 @������%�	��'��/%�	���;����@����"��
 !��
@���3J�3�
��.�"��� 

� ��. 3001-3 @������%�	��'��/%�	���;����@����"��
 !��
@���3J�3�
�����
"� 

� ��. 3001-4 @������%�	��'��/%�	���;����@����"��
 !��
@�����=�����
	� 

� ��. 3001-5 @������%�	��'��/%�	���;����@����"��
 !��
@����A

��N
!��


�=
���:��.� 

� ��. 3001-6 @������%�	��'��/%�	���;����@����"��
 !��
@����%
�A"��A�
���# 

� ��. 3001-7 @������%�	��'��/%�	���;����@����"��
 !��
@���&���� 

� ��. 3001-8 @������%�	��'��/%�	���;����@����"��
 !��
@����A�	���-J����� 

2. ��. 3002 ���
����%�	��'��������'������"%�	��'�� 

� ��. 3002-1 ���
����%�	��'��������'������"%�	��'�� !��
�A�	���3%�##�0� 

� ��. 3002-2 ���
����%�	��'��������'������"%�	��'�� !��
�?:���
.����"��J��
� 

3. ��. 3003 �����@���%�	��'�� 

� ��. 3003-1 �����@���%�	��'�� !��
������
	�!�0��"!:���	�	, 

� ��. 3003-2 �����@���%�	��'�� !��
������
	�!�0�-�:�"!:���	�	, 

4. ��. 3004 JN
��

%�	��'�� 
 

 

3
�$'���	��
$��$'�%�	�%�6
���6��@�	� �:	��	�	�G download -
'�	���;�-A#�$���������	�
���	�

�
����
����������
���	� (www.dede.go.th) &���6"�"��"�	�G:	���	��	����	���=����	$'�%�	�-�&!'�	� 3��


#�������"����$�	��$����'	����	� A/��������$'�%�	��!:�  
  

  ��. XXXX : 2549 

                ��'	�"� 2/3 
  

��. XXXX : 2549 �"%�	���	� %=� ��. XXXX ��	�G/� ����	�%�6
���6��@�	�$�������6�������


�
���	� #	������
$����	��"� XXXX &���6"�"������6�
���
:	��"%�6
���6��@�	��:���
	����  �;�	����"�
$����

#	�
'��  -1, -2, -3, ... #	�
�	
�� �:���
$�1 2549 �"%�	���	��:	 ��������	�%�6
���6��@�	��"� �������	�
���	�

�
����
����������
���	� -
'��
��	$/0�&��1 2549  &���6"�"��"�	���������$'�%�	�&��: �����%���"���
$����
'	���'	

%��
�� �#:�"�	���
"����
$�1#:��'	� �����
$�1
:	��
�"�-
'����	��������� 
����0�&��	��'	�G/�$'���	��
%�6
���6��@�	�


���
:	� �/�%���'	�G/��#: ���� ��:	��0�-�:��	����#'�������
$�1 �:���
$�1&�'�����"��$'	&��:	��	�G/�@���
:	��
 A/���	�	�G

#������$'���	��

:	��
 -
'�	���;�-A#�$���������	�
���	��
����
����������
���	� (www.dede.go.th)   
 

��'	�"� 2/3 ��	�G/� ��'	�"� 2 �	�����	���0���
$�������6��"0 ��	��� 3 ��'	 3
���	��� 3 ��'	�"������"0

��	�G/���	�����'	$��$'���	��
%�6
���6��@�	�  ��=��&�'#����!;%-
'�:	�	��"�	�G:	���	��	����	�-�&!'�'	������0� 

-
'�"�	�G:	���	��	-�%��G'����=�-�: 
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���"� 2  %�6
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�
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�������	�
���	��
����
����������
���	�                                                            

 ����	�$'���	��
%�6
���6��@�	��
'�  -
'�"�	�������#�� $'������	&��	��
=��A=0� �
� $'�%�������&��	�

&!'�	�  3
�$'������	
���
:	�-�:G=������:����/��$��$'���	��
%�6
���6��@�	�   
 

 �	���
��	%�	�%�6
���6��@�	�&��1 2549 -
'?:	��	����	�6	%�	���;��	�%6���	�	��
�?.'���%�6����  

?.'?
�# ?.'��	��:	� �
� ?.'��"���$'��  3
��"�	�����������
"�����
�&��
	�
'	� �	���!:� �	����������$'���	��
��=��&�'-
'

%�6B	������6��"�
"$/0��
���'-$�+M�	�"����
$/0��	��	�&!'$'�%�	�$'���	��
@����
�� �	���
"����	#�O	��'	����#	�

�	#�O	�@���&��:
:	��
  �	���
"�����:���	���:���������	������:���	�
 SI �!:� ��
"�����:�� hp ���� W ��=� 

��:�� �"�"�./!�. ���� ��##� ����#'� �	�#��������'-$%�	,�����"���"���$'��&�'G.�#'��#	�,�����	#�O	�$��

�	!��6P�#��G	�   ��,������G	���:������,-��  ��	����	��	#�O	�?
�#B�6P���#�	�����  �
�  ��:���	���%���

��	%���!	!"��"���"���$'�� �����0�-
'����	��
�������$�0���
�'	��	�%6������	����	�6	�
�����������	�%�6
���6�

�@�	�$�������6�������
�
���	� 
  

����	���0��	���
"�����
�$'�%�	�%�6
���6��@�	��"���	%�M$���
	������6� -
'�"�	���:�
���6�$��

�����6������
	�!��
 ��=�������	�&�'$'��.
��:?.'A=0��
�?.'�
=��&!' &�'���	�6	�
=����
��%�6B	�-
'#	�%�	����	���&�

�	�&!'�	�  
����0��	��
=��&!'�����6�#	�$'���	��
%�6
���6��@�	�&��:�1 2549 �"0 %����	����#'���"�	����	�6	

����B�  ��
��%�6B	�$�������6��������	�#�
���&��
=��A=0�
'�� 
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�������	�
���	��
����
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                                  ��������	
��
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%�6
���6��@�	�$�������6�������
�
���	�                                                                                                                                                   ��.1001 : 2549 

3%�-JJK	������*�B	��.���	�����
�
J
.������A�#� (High Efficient Fluorescent Luminaire)      ��'	�"� 1/3 

��. 1001 : 2549 

?��'::;
��	�7�@7#
��A���
���!����:�A��
��
B�*� 

( High Efficient Fluorescent Luminaire ) 

1.   ��!
�* 

3%�-JJK	��	�����
�
J
.������A�#�����
�
#��$�	
 18 ��##� ��=� 36 ��##� ���#�
�����	�"� ��	�����	�&!'�	�

����-� 

2.   ��������	
��
	 

       2.1  ����?
�#B�6P��"�-
'����	�������%�6B	�?
�#B�6P�#	��	#�O	� ���. 902 ��=� ���. 903 

       2.2  3%�-JJK	&�'�"
���6� %=� 

              2.2.1  3%�J
.������A�#�#��������#��$�	�(Profile Mirror Louver Luminaire)3
��"#��$�	�(Cross Blade) 

    

                        ����	
#	(Glare)-
'��: 

                        1)  #��$�	������0� 

                        2)  #��$�	������"�� 

                        3)  #��$�	�����	�	3�
�� 3
�#��$�	��"
���6�?�����������	 (Specular Surface) ��=��������	����  

             (Diffusing Surface) ��=� ���
'	� (Matt   Finished  Surface)  

              2.2.2  3%�J
.������A�#�������� (Diffuser  Luminaire) !��
�"�?:�������� �����
;
��'� (Prismatic  

        Diffuser) ��=� ���$	�$�:� (Opal Diffuser) ��=� ���?���'� (Stipple Diffuser) �"���	�	��
	�#���"��"%�	�   

        ��	-�:�'����:	 2.5 ��

���#� -�:��
"����" �
� -�:��
���	��	�&!'�	���#� 

              2.2.3  3%�J
.������A�#�3���	� (Industrial Luminaire) 

       2.3  #��3%�?
�#�	��?:���
;��"��"%�	���	-�:�'����:	 0.6 ��

���#�    ���$/0������.�#��3%�
'���?:���
;�!�0��
"��

#
�
 ��=��������:������'	�
'���	��!=������������
 (Spot Weld) ��=�&!'�
���0�	 (Rivet) ?:	�������*"��	��


-$����
�����  �
��K������	�?���:��
'��������*"�	��%
=��J���J#$��3
��  �!:�  ������" (Zinc  

Phosphatized)  �
�  ?:	��	��%
=���"`���  �"���#:�����"��
#�	-�3��
#  (UV  Stabilized  Powder  Coating) ��=��

�K������	����������
��	�?���:�� �
�#��3%�#'��G.�������&�'�"�	�$/0��.��
��	�#�
�/
��

	�#��"�

���	���&�'-�:���
��"��
����=��#�
#�0���

	�#�&!'�	� 

       2.4  �?:����'�����
'	�$'	��
�
�
�
'	��
���
�
$��3%�-JJK	&�'��	�	��?:���
.����"��  �"��"%�6����#�              

              
��#:�-��"0 

              2.4.1  �"%�	���	-�:#��	��:	 0.4 ��

���#�       

              2.4.2  �"�	��K������	����
�	�����$��?���?:���
.����"��
'	����'�����  3
��"!�0���3�
�� (Anodic  Layer)  

                        ��=� �	��K�������
.����"��(Aluminium Protection) 3
� ������*"��3�-
A�(Anodized) 

              2.4.3  �"%:	���������*���	����'�����3
����(Total Reflection) $���?:����'�����
'	��
���
�
-�:#��	��:	 

                        �'��
� 95  �
� �"%:	���������*���	����'�����3
����$���?:����'�����
'	�$'	��
�
-�:#��	��:	�'�� 

                        
� 87  ��=���
���#	��	#�O	� DIN 5036-3  

              2.4.4  -�:���
�"��'� (Non Iridescence) ��=�������#
'��#	��
:	  

              2.4.5  ?:	��	��
�������"��
#�	-�3��
##	� �	#�O	� ASTM G 154 ��=� �	#�O	��=���"���"����:	 

              2.4.6  ?:	��	��
���%�	�!=0�#	��	#�O	� ASTM D2247 ��=� �	#�O	��=���"���"����:	 

 

�������	�
���	��
����
����������
���	� 
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%�6
���6��@�	�$�������6�������
�
���	�                                                                                                                                                   ��.1001 : 2549 

3%�-JJK	������*�B	��.���	�����
�
J
.������A�#� (High Efficient Fluorescent Luminaire)      ��'	�"� 2/3 

              2.4.7  ?:	��	��
����	���-���
=�#	��	#�O	� ASTM B117 ��=� �	#�O	��=���"���"����:	 

              2.4.8  ?:	��	��
���%�	�%���#	� �	#�O	� ASTM D3359 ��=� �	#�O	��=���"���"����:	 

              2.4.9  �?:����'�����B	�&�3%� #'���"%�	��	�#
�
����	�$���
�
 

              2.4.10  ?
�#�	�?.'?
�#�"�-
'���&������� ISO 9000 ��=� �	#�O	��=���"���"����:	 

              2.4.11  �"�	�����������?:����'����� -�:�'����:	  10  �1 �:	%:	���������*���	����'�����3
������-�: 

                          ��
"�����
�


�#��	��:	%:	�"���	��
�����'��
� 5  �
� &�������
	 10 �1 ��-�:���
�	��:�
���
�
��� 

                          $��?����
.����"�� (Delamination) 

       2.5  �	��
���	�-JJK	B	�&�3%�-JJK	��#'����"�� ��	,�	�$��%� 

       2.6  $�0�����
�
J
.������A�#�(Fluorescent Lamp Holder) &�'&!'�������
;��(Rotary Lock) ��=� ��������  

               (Spring) �"�-
'�	#�O	� ���. 344 

       2.7  $�0�����#	��#�#��� (Starter Socket) -
'�	#�O	� ���. 344 

       2.8  �	�-JJK	B	�&�3%�-JJK	  &�'&!'!��
�	�-J����
��"�-
'�	#�O	� ���.11 ��=� �	#�O	��=���"���"����:	 3
��" 

              $�	
-�:�
;���:	 1 #	�	���

���#� �
�����6�B.��-
'-�:�'����:	 70 ��,	�A
�A"��  

       2.9  $�0�#:��	� ��#'���"�:���"��N
��0��:���"��"-JJK	��=���K��������#�	��	�-JJK	 $6�&!'�	���=���
"����
�
��=� 

               ��
"����#	��#�#��� �
� �"$�0�#:�&�'�	�	�G#:�
�
��$��3%�-J-
' 

       2.10  �"�	�
���"�
�	�
'	���� (Photometric Data) �"�?:	��	��
���&��'���Q���#��	��
���$����:���	�$����O 

��=��'���Q���#��	��
����"�-
'�	#�O	� ���./ISO 17025 3
�?
�	��
���#'���"�	��-�:���� 2 �1  
��#:�-��"0 

2.10.1  ��	����3%�J
.������A�#�#����� (Louver Luminaire) �
�3%�J
.������A�#�������� (Diffuser  

             Luminaire)  &�'�"�	�
���"�

��#:�-��"0 

1)  ��	J�	�����	����$��3%�-JJK	  (Light  Distribution Curve) 

2)  ��%��������	�&!'�	�$��3%�-JJK	 (Utilization  Factor with k-Index) 

3)  ��	J%�	���:	� (Luminance Curve) 

4)  %:	������*�B	�$��3%�-JJK	 (Luminaire Efficiency) 

2.10.2  ��	����3%�J
.������A�#�3���	� (Industrial Luminaire) &�'�"�	�
���"�

��#:�-��"0 

1)  ��	J�	�����	����$��3%�-JJK	  (Light  Distribution Curve) 

2)  ��%��������	�&!'�	�$��3%�-JJK	 (Utilization  Factor with k-Index) 

3)  %:	������*�B	�$��3%�-JJK	 (Luminaire Efficiency) 

3%�-JJK	#'���"%:	   ������*�B	�$��3%�-JJK	 (Luminaire  Efficiency)  ��=� ��#�	�:��$�����

3
�����"�����	�3%���=����"���������"�����	��
�
�"�#�
#�0�-�:#��	��:	%:	�"���	��
&�#	�	��"� 1 ��=� 2 

3.   �"����	���
��	�����������	���	�&!'�	�#	��"�?.'&!'��	��
   ($A-/C-*-��
�D�$A-��
����
���
���!��	���
��) 
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���	��
����
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%�6
���6��@�	�$�������6�������
�
���	�                                                                                                                                                   ��.1001 : 2549 

3%�-JJK	������*�B	��.���	�����
�
J
.������A�#� (High Efficient Fluorescent Luminaire)      ��'	�"� 3/3 

          #	�	��"� 1 %:	������*�B	�$�0�#��	$��3%�-JJK	������*�B	��.� !��
 3%�#����� �
� 3%�������� 

%:	������*�B	�$��3%�-JJK	 

��6" 1 �
�
 ��6" 2 �
�
 

 

!��
3%�J
.������A�#� 

�"���	J%�	���:	����
�� (Grade A) �"� 

500 
��A� 

�"���	J%�	���:	����
�� (Grade A) �"� 

500 
��A� 

3%�J
.������A�#�#����� 

(Louver Luminaire) 

 82% 

�
�3%���'	�-�:�'����:	 29 A�. 

80% 

�
�3%���'	�-�:�'����:	 59 A�. 

3%�J
.������A�#�������� 

(Diffuser Luminaire) 

70% 68% 

 

  

#	�	��"� 2 %:	������*�B	�$�0�#��	$��3%�-JJK	������*�B	��.� !��
 3%�3���	� 

%:	������*�B	�$��3%�-JJK	  

!��
3%�J
.������A�#� ��6" 1 �
�
 ��6" 2 �
�
 

3%�J
.������A�#�3���	� (Industrial Luminaire) 86% 

�
�3%���'	� 

-�:�'����:	 15 A�. 

84% 

�
�3%���'	� 

-�:�'����:	 20 A�. 

 

 

 

 

 

 

 

 

 

 

 

 

��
�
�*�   

1. ���. 11-2531 : �	#�O	�?
�#B�6P���#�	����� �	�-JJK	 ����
���'�
'��3�
�-���
%
�-�
� 

2. ���. 344-2530 :  �	#�O	�?
�#B�6P���#�	����� $�0���� �
�
J
.������A�#��
�$�0�����#	��#�#��� 

3. ���. 902-2532 :  �	#�O	�?
�#B�6P���#�	����� 
��3%� -JJK	#�
�����	�"���	������
�����%�����-� 

4. ���. 903-2532 :  �	#�O	�?
�#B�6P���#�	����� 
��3%� -JJK	!��
`+� 

5. ASTM B117 : Standard Practice for Operating Salt Spray (Fog) Apparatus  

6. ASTM D2247 : Standard Practice for Testing Water Resistance of Coatings in 100% Relative Humidity  

7. ASTM D3359 : Standard Test Methods for Measuring Adhesion by Tape Test  

8. ASTM G154 : Standard Practice for Operating Fluorescent Light Apparatus for UV Exposure of Nonmetallic Materials  

9. DIN 5036-3 : Radiometric and photometric properties of materials; methods of measurement for photometric and spectral radiometric characteristic 
 

�������	�
���	��
����
����������
���	� 
12 



%�6
���6��@�	�$�������6�������
�
���	�                                                                                                                                                   ��.1001 : 2549 

3%�-JJK	������*�B	��.���	�����
�
J
.������A�#� (High Efficient Fluorescent Luminaire) 

�-���	��
/��
�
�0��B08� 

?��'::;
��	�7�@7#
��A���
���!����:�A��
��
B�*� 

1. %�6
���6��@�	��"���	��
������6P�$�0�#��	 ��	�����	�&!'�	�����-�  &���6"�"������	�&!'

�	����,�  �	��"%�	���	����#'�����	�6	%�6
���6�&�'���	�����
%
'��#	�
���6�

�	�&!'�	� 

�������	�
���	��
����
����������
���	� 

2. �	��
=��!��
3%�-J : �	�&!'�	�&���	����	�����-� �	�	�G�
=��&!'3%�J
.������A�#�

#����� �
� �	�&!'�	�&�3���	� �	�	�G�
=��&!'3%�J
.������A�#�3���	�  

3. �	��
=��3%�������*�B	��.� : 3%�#�����3
�����-��"%:	������*�B	�$��3%�-J��"��

�'��
� 50 – 70  ��=����	�&!'�?:����'������"��"������*�B	�#��	 �?:����'�����$��

3%�-J������*�B	��.��"�
"%����	�	��?:���
.����"�� �"�G.�
�
��=�����?:�&�'�����.��	�	

3�
:	  ��	�����	�&!'�	�&���	����	�����-� ��=��-�:&�'�"%�	���:	��.���
�"�&#'3%�-J �#:#'���	�&�'�"�	�����	����

-������6
'	�$'	� 3
�-�:%���"����	
#	�������
 A A/���	�	�G&�'%:	������*�B	�$��3%�-J-
'�.�-�:�'����:	

�'��
� 80  3
�3%�#'���"%�	���'	�-�:�'����:	 29 A�. ��	����3%� 1 �
�
 �
� -�:�'����:	 59 A�. ��	����3%�-J 

2 �
�
 ( ��6" 3%� 2 �
�
 ��'	� 30 A�. ��=� 3%� 3 �
�
 ��'	� 60 A�. ��-�:&!:3%�������*�B	��.�#	�

$'���	��
 )  

4. %:	������*�B	�$��3%�-J ����%:	�"�-
'�	��	��
���������*�B	�$��3%�-J �
� -�:&!:%:	���������*���	�

���'�����$���?:����'����� �
�#'�������
'���:	%:	������*�B	�
���
:	���0� #'���"����	
#	�������
 A ��=�

���
 B #	���6P���	��
  A/���+M�	�"����:�� ���-
'��: %:	������*�B	�$��3%� �
�%:	����	
#	-�:G/���6P�

��	��
 

5. �	�#��������%�6B	��?:����'����� : �	����&����
����	�&#'3%�-J ��;�����	��
�
���'���"��?:����'��

��� 
.���=�������
	� < �
�
 ��=� ��;������G�$���
�
  ��
��:	�"������'��
��	
'	�
:	�3%�-J  �/�����

3%��"���'�&�'���
��	
'	�
:	�&#'3%�-J��:	��0� ���	���	����&!'#�
#�0����=�3#����	�	�3
�#�� �#:-�:���	���	����

�	�&�'�����:	�����-� ���	�-�:-
'�"�	�����	����-������6
'	�$'	� �#:�	����-�:��;�������'�������
	� < 

�
�
 ��
��:	���G.����'��-�
'	�$'	� -�:-
'���'��
��	
'	�
:	� �/�������3%�-J�"����	���	�����	�&�'���

��:	�����-� 

6. &���6"�"���
��%�	��.�&��	�#�
#�0��.��	���:	 4 ��#� %�����	�6	�
=��&!'3%�-J�"�&!'�
�
-J����B��=�� ���

�	�&!'�
�
J
.������A�#� �!:� �
�
����
~	-

�  ����#'� 

7. �	�&!'�	��	���6"  -�:�"%�	���	����#'��&!'3%�-J�"��"�?:����'����� �!:� ��6"�"���
	��#"0� �	��
=��&!'3%��
:��

��
;�*���
	�"��"�	���	��.&�'������
'	�$'	�$��3%� ��=�&!'3%���
=�� ��&�'����	
�:��3
����-������
	� ��	

&�'��
	���:	� !:��&�'����	�	,��

'��
"��:	 �	�&!'3%��"��"�?:����'����� 
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%�6
���6��@�	�$�������6�������
�
���	�                                                                                                                                                   ��.1001 : 2549 

3%�-JJK	������*�B	��.���	�����
�
J
.������A�#� (High Efficient Fluorescent Luminaire) 

�-�����	���/��
�*7�*�8� /C-�
� 

1. ��=��&!'3%�������*�B	��.��
���3%���:	3
��"�	�

��	����
�

� ��!:��������
�
���	�-
'  �#:�	�

�
�


����	&�'����	6���


� A/���	�	�G�����	-
'3
��	��
=��&!'�
�
J
.������A�#�������*�B	��.� #	� ��. 

1004 �
� %��&�'-
'��
��%�	��:����:	���	�����	�&!'�	��.�-�:�'����:	�"���	��
#	�$'������	��
��%�	��:��

��:	� $�� ��	%�-JJK	�����:	���:������,-�� ( www.tieathai.org ) 

2. 3%�&��:���"�?:��"�"A"�N
�K������?:����'������������G
���	��	�#�
#�0�  A/��#'��
���?:��"�"A"���B	��
���	�

#�
#�0��
'����;� �
� %���"�	��!;
`�����	%�	����	
�?:����'������
��
�
-J����	����������� 6 �
=�� 

3. �	�#�
#�0�3%�-J ��=���	�������
�
���	�&�$6�&!'�	�  %��#�
#�0����#!�%��%���	���N
�
�
-J����
�
 

�������	�
���	��
����
����������
���	� 
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%�6
���6��@�	�$�������6�������
�
���	�                                                                                                                                                   ��. 1002 : 2549 

�?:����'����� ( Light Reflector )  ��'	�"� 1/2 

 

�������	�
���	��
����
����������
���	� 

��.  1002 : 2549 

�$G��	�-����� 

(Light Reflector) 

1.  ��!
�* 

�?:����'����� ��	����3%�-JJK	��	�����
�
J
.������A�#�����
�
#��$�	
 18 ��##� ��=� 36 ��##� ��	����

3%�-JJK	$���
�� ���#�
�����	�"� ��	�����	�&!'�	�����-�  

 

2.  ��������	
��
	 

     2.1  �?:����'�����
'	��
���
�
$��3%�-JJK	 &�'��	�	��?:���
.����"��   &�'�"%�6����#� 
��#:�-��"0 

            2.1.1  �"%�	���	-�:#��	��:	 0.4 ��

���#�  

            2.1.2  �"�	��K������	����
�	����� $��?���?:���
.����"��
'	����'�����3
��"!�0���3�
�� (Anodic Layer)   

                      ��=��	��K����� ��
.����"��(Aluminium Protection)3
�������*"��3�-
A� (Anodized)  

            2.1.3  �"%:	���������*���	����'�����3
���� (Total Reflection) $���?:����'�����
'	��
���
�
-�:#��	��:	 

                      �'��
� 95  A/���
���#	��	#�O	� DIN 5036-3 

            2.1.4  -�:���
�"��'� (Non Iridescence) 

            2.1.5  ?:	��	��
�������"��
#�	-�3��
##	��	#�O	� ASTM G154 ��=� �	#�O	��=���"���"����:	 

            2.1.6  ?:	��	��
����	���%�	�!=0�#	��	#�O	� ASTM D2247 ��=� �	#�O	��=���"���"����:	 

            2.1.7  ?:	��	��
����	���-���
=�#	��	#�O	� ASTM B 117 ��=� �	#�O	��=���"���"����:	 

            2.1.8  ?:	��	��
���%�	�%���#	��	#�O	� ASTM D3359 ��=� �	#�O	��=���"���"����:	 

            2.1.9  �?:����'����� #'���"%�	��	�#
�
#	�����	�$���
�
  

            2.1.10  ?
�#�	�?.'?
�#�"�-
'���&������� ISO 9000 ��=� �	#�O	��=���"���"����:	 

            2.1.11  �"�	�����������?:����'�����-�:�'����:	 10 �1 �:	%:	���������*���	����'�����3
������-�: 

                        ��
"�����
�


�#��	��:	%:	�"���	��
�����'��
� 5  �
� &�������
	 10 �1 ��-�:���
�	��:� 
���
�
��� 

                        $��?����
.����"��  (Delamination) 

    2.2  �?:����'������"�&!'&��	���������3%�-JJK	�
��#'���"�	�������$/0��.��"����	��� �
� 3%�-JJK	�"�-
'����	�

����������#'���"�	�
���"�

'	���� (Photometric Data) �"�?:	��	��
���&��'���Q���#��	��
���$��

��:���	�$����O  ��=��'���Q���#��	��
����"�-
'�	#�O	� ���./ISO 17025  
��#:�-��"0 

             2.2.1  ��	J�	�����	����$��3%�-JJK	 (Light Distribution Curve) 

             2.2.2  ��%��������	�&!'�	�$��3%�-JJK	 (Utilization Factor with k-Index) 

             2.2.3  ��	J%�	���:	� (Luminance Curve)  

             2.2.4  %:	������*�B	�$��3%�-JJK	 (Luminaire Efficiency)  

 

 

15 



%�6
���6��@�	�$�������6�������
�
���	�                                                                                                                                                   ��. 1002 : 2549 

�?:����'����� ( Light Reflector )  ��'	�"� 2/2 

 

�������	�
���	��
����
����������
���	� 

    2.3  3%�-JJK	�"�-
'����	��������� ��#'���"%:	������*�B	�$��3%�-JJK	  (Luminaire Efficiency) ��=� ��#�	�:��$��

���3
�����"�����	�3%���=����"���������"�����	��
�
�"�#�
#�0�3
��" %:	������*�B	�$��3%�-JJK	-�:#��	��:	

%:	�"���	��
&�#	�	��"� 1 %=� 
    

#	�	��"� 1 %:	������*�B	�$�0�#��	$��3%�-JJK	�"�-
'����	��������� 

!��
3%�J
.������A�#��"�-
'����	��������� %:	������*�B	�$��3%�-JJK	�
���
���	��������� 

3%�J
.������A�#�#����� (Louver Luminaires) 72 % 

3%�J
.������A�#�������� (Diffuser Luminaires) 65 % 

3%�J
.������A�#�3���	� (Industrial Luminaires) 84 % 
 

3.  �"����	���
��	�����������	���	�&!'�	�#	��"�?.'&!'��	��
  ($A-/C-*-��
�D�$A-��
����
���
���!��	���
��) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

��
�
�*�   

1.  ASTM B117 : Standard Practice for Operating Salt Spray (Fog) Apparatus 

2.  ASTM D2247 : Standard Practice for Testing Water Resistance of Coatings in 100% Relative Humidity  

3.  ASTM D3359 : Standard Test Methods for Measuring Adhesion by Tape Test 

4.  ASTM G154 : Standard Practice for Operating Fluorescent Light Apparatus for UV Exposure of Nonmetallic Materials  

5.  DIN 5036-3 : Radiometric and photometric properties of materials; methods of measurement for photometric and spectral  

     radiometric characteristics 
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%�6
���6��@�	�$�������6�������
�
���	�                                                                                                                                                   ��. 1002 : 2549 

�?:����'����� ( Light Reflector )       

 

�������	�
���	��
����
����������
���	� 

�-���	��
/��
�
�0��B08��$G��	�-����� 

1. %�6
���6��@�	��"���	��
������6P�$�0�#��	��	�����	�&!'�	�����-�  &���6"�"�����

�	�&!'�	����,�  �	��"%�	���	����#'�����	�6	%�6
���6�&�'���	�����
%
'��

#	�
���6��	�&!'�	� 

2. �?:����'�����&��'��#
	
�"%:	���������*���	����'�����#�0��#:�'��
� 86 -  95 

3. %:	������*�B	�$��3%�-J ����%:	�"�-
'�	��	��
���������*�B	�$��3%�-J 

��=��	��	���	
���	���	�	�
'��3�������"�?:	��	������� �
�-�:&!:%:	

���������*���	����'�����$���?:����'����� 

4. �	�#��������%�6B	��?:����'����� : �	����&����
����	�&#'3%�-J ��;����

�	��
�
���'���"��?:����'����� 
.���=�������
	� < �
�
 ��=� ��;������G�$���
�
  ��
��:	�"���

���'��
��	
'	�
:	�3%�-J  �/�����3%��"���'�&�'���
��	
'	�
:	�&#'3%�-J��:	��0� ���	���	����&!'#�
#�0����=�

3#����	�	�3
�#�� �!:� �	��	�?
�#   �:���?:����'������"�G.�
�
��=���������.�3%'��	�	3�
:	 ���	���	����&!'

#�
#�0�&�3%���:	�"���
�
��
���=����
"����?:����'����� ��=� 3%�������� �"�#'���	������%:	������*�B	�$��3%� 

5. �?:����'�����&�3%���������"�
" #'��-�:��	&�'��;��G��=
�"�
'	���'	$��3%� 

 

�-�����	���/��
�*7�*�8� /C-�
� 

1. �?:����'�����&��: ���"�?:��"�"A"�N
�K������?:����'�����G
��  A/��#'��
���?:��"�"A"���B	��
���	�#�
#�0�

�
'����;� �	��"�����0��=�&�'�!;
��� �
� �	�&!'%���"�	��!;
`�����	%�	����	
�?:����'������
��
�
-J

����	����������� 6 �
=�� 

2. �	�#�
#�0��?:����'�����&�3%���:	 %��&�'-
'��
��%�	��:����:	���	�����	�&!'�	� -�:�'����:	�"���	��
#	� 

$'������	��
��%�	��:����:	� $�� ��	%�-JJK	�����:	���:������,-�� ( www.tieathai.org ) 
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%�6
���6��@�	�$�������6�������
�
���	�                                                                                                                                                                       ��.1003-1 : 2549 

�
�
%�����#�J
.������!�#� ( Compact Fluorescent Lamp ) ����	���	�&!'�	� 12,000 !�.  ��'	�"� 1/1 

 

�������	�
���	��
����
����������
���	� 18 

��.  1003-1 : 2549 

����������*�:�A��
��
B�*� �!!�
���
�/C-�
� 12,000 C�. 

( Compact Fluorescent Lamp : rated lamp life 12,000 hrs. type ) 

   1.  ��!
�* 

�
�
%�����#�J
.������A�#� ��	����&!'#�
#�0�&��: ��=� &!'��
"�������
�
-�' (�
�
����%��
��A�#�)  

��	����&�'�����:	�����-� 

  

   2.  ��������	
��
	 

        2.1  ����?
�#B�6P��"�-
'����	�������%�6B	�?
�#B�6P�#	��	#�O	�  ���. #	��"�����&�#	�	��"� 1 

        2.2  �"%:	������*�?
�	��:����:	� (Luminous Efficacy)  -�:�'����:	%:	�"�����&�#	�	��"� 1  
 

#	�	��"� 1 %:	������*�?
�	��:����:	�$�0�#��	$���
�
%�����#�J
.������A�#��
� �	#�O	��"�-
'����	������� 

�
�
%�����#�J
.������A�#� 

 

%:	������*�?
�	��:����:	�  

(
.��� / ��##�) 

�	#�O	��"�-
'����	������� 

�!!�%!���
�*��7
�M�����7�����AG/�*�� (1)   

$�	
-�:���� 10 ��##� 45  

$�	
 11 – 20 ��##� 50 ���.1955 

$�	
 21 – 30 ��##� 55  

$�	
 31 ��##� $/0�-� 60  

�!!'�G�%!���
�*���AG/�*��  (2)   

$�	
-�:���� 10 ��##� 50  

$�	
 11 – 30 ��##� 65 ���.956 �
� ���.1955 

$�	
 31 ��##� $/0�-� 75  

   (1)  %:	������*�?
�	��:����:	�$���
�
�����

	�#� 

  (2)  %:	������*�?
�	��:����:	�$���
�
 

 

        2.3  �"����
�	���	�&!'�	��"���	��
 �"�?.'?
�#��'�-�'�"�@
	� #	���6P�����G��$���
�
��=���
���#	�  �	#�O	� 

���. ��=� IEC 60969  ��	�����
�
����"��

	�#����
;�����������.:&�#��  �
��	#�O	� ���. ��=�  IEC 

60901 ��	�����
�
���-�:�"��

	�#���.:&�#�� 

        2.4  �"�	���	�&!'�	�-�:#��	��:	  12,000 !���3�� 
 

   3.  �"����	���
��	�����������	���	�&!'�	�#	��"�?.'&!'��	��
  ($A-/C-*-��
�D�$A-��
����
���
���!��	���
��) 

 

��
�
�*�   

                 1.  ���. 956  �	#�O	�?
�#B�6P���#�	����� �
�
J
.������A�A� �@�	�
'	�%�	��
�
B�� 

                 2.  ���. 1955 �	#�O	�?
�#B�6P���#�	����� ���B�6P��:����:	��
����B�6P��"�%
'	���� : $"
��	��
��MM	6���������� 

                 3.  IEC 60969 Self-ballasted lamps for general lighting services - Performance requirements 

                 4.  IEC 60901 Single-capped fluorescent 1amps - Performance specifications 



%�6
���6��@�	�$�������6�������
�
���	�                                                                                                                                                                       ��.1003-2 : 2549 

�
�
%�����#�J
.������!�#� ( Compact Fluorescent Lamp ) ����	���	�&!'�	� 8,000 !�.  ��'	�"� 1/1 
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��.  1003-2 : 2549 

����������*�:�A��
��
B�*� �!!�
���
�/C-�
� 8,000 C�. 

( Compact Fluorescent Lamp : rated lamp life 8,000 hrs. type ) 

1.  ��!
�* 

�
�
%�����#�J
.������A�#� ��	����&!'#�
#�0�&��: ��=� &!'��
"�������
�
-�' (�
�
����%��
��A�#�)  ��	����&�'

�����:	�����-� 

  

2.  ��������	
��
	 

      2.1  ����?
�#B�6P��"�-
'����	�������%�6B	�?
�#B�6P�#	��	#�O	�  ���.  #	��"�����&�#	�	��"� 1 

      2.2  �"%:	������*�?
�	��:����:	� (Luminous Efficacy)  -�:�'����:	%:	�"�����&�#	�	��"� 1  
 

#	�	��"� 1 %:	������*�?
�	��:����:	�$�0�#��	$���
�
%�����#�J
.������A�#��
� �	#�O	��"�-
'����	������� 

�
�
%�����#�J
.������A�#� 

 

%:	������*�?
�	��:����:	�  

(
.��� / ��##�) 

�	#�O	��"�-
'����	������� 

�!!�%!���
�*��7
�M�����7�����AG/�*�� (1)   

$�	
-�:���� 10 ��##� 45  

$�	
 11 – 20 ��##� 50 ���.1955 

$�	
 21 – 30 ��##� 55  

$�	
 31 ��##� $/0�-� 60  

�!!'�G�%!���
�*���AG/�*��  (2)   

$�	
-�:���� 10 ��##� 50  

$�	
 11 – 30 ��##� 65 ���.956 �
� ���.1955 

$�	
 31 ��##� $/0�-� 75  

   (1)  %:	������*�?
�	��:����:	�$���
�
�����

	�#� 

  (2)  %:	������*�?
�	��:����:	�$���
�
 

 

     2.3  �"����
�	���	�&!'�	��"���	��
 �"�?.'?
�#��'�-�'�"�@
	� #	���6P�����G��$���
�
��=���
���#	�  �	#�O	� ���.  

            ��=� IEC 60969  ��	�����
�
����"��

	�#����
;�����������.:&�#��  �
��	#�O	� ���. ��=�  IEC 60901 ��	���� 

            �
�
���-�:�"��

	�#���.:&�#�� 

     2.4  �"�	���	�&!'�	�-�:#��	��:	  8,000 !���3�� 
 

3.  �"����	���
��	�����������	���	�&!'�	�#	��"�?.'&!'��	��
  ($A-/C-*-��
�D�$A-��
����
���
���!��	���
��)   

 

��
�
�*�   

                 1.  ���. 956  �	#�O	�?
�#B�6P���#�	����� �
�
J
.������A�A� �@�	�
'	�%�	��
�
B�� 

                 2.  ���. 1955 �	#�O	�?
�#B�6P���#�	����� ���B�6P��:����:	��
����B�6P��"�%
'	���� : $"
��	��
��MM	6���������� 

                 3.  IEC 60969 Self-ballasted lamps for general lighting services - Performance requirements 

                 4.  IEC 60901 Single-capped fluorescent 1amps - Performance specifications



%�6
���6��@�	�$�������6�������
�
���	�                                                                                                                                                                       ��.1003-3 : 2549 

�
�
%�����#�J
.������!�#� ( Compact Fluorescent Lamp ) ����	���	�&!'�	� 6,000 !�.  ��'	�"� 1/1 
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��.  1003-3 : 2549 

����������*�:�A��
��
B�*� �!!�
���
�/C-�
� 6,000 C�. 

( Compact Fluorescent Lamp : rated lamp life 6,000 hrs.  type ) 

1.  ��!
�* 

�
�
%�����#�J
.������A�#� ��	����&!'#�
#�0�&��: ��=� &!'��
"�������
�
-�' (�
�
����%��
��A�#�)  ��	����&�'

�����:	�����-� 

  

2.  ��������	
��
	 

     2.1  ����?
�#B�6P��"�-
'����	�������%�6B	�?
�#B�6P�#	��	#�O	�  ���.  #	��"�����&�#	�	��"� 1 

     2.2  �"%:	������*�?
�	��:����:	� (Luminous Efficacy)  -�:�'����:	%:	�"�����&�#	�	��"� 1  
 

#	�	��"� 1 %:	������*�?
�	��:����:	�$�0�#��	$���
�
%�����#�J
.������A�#��
� �	#�O	��"�-
'����	������� 

�
�
%�����#�J
.������A�#� 

 

%:	������*�?
�	��:����:	�  

(
.��� / ��##�) 

�	#�O	��"�-
'����	������� 

�!!�%!���
�*��7
�M�����7�����AG/�*�� (1)   

$�	
-�:���� 10 ��##� 45  

$�	
 11 – 20 ��##� 50 ���.1955 

$�	
 21 – 30 ��##� 55  

$�	
 31 ��##� $/0�-� 60  

�!!'�G�%!���
�*���AG/�*��  (2)   

$�	
-�:���� 10 ��##� 50  

$�	
 11 – 30 ��##� 65 ���.956 �
� ���.1955 

$�	
 31 ��##� $/0�-� 75  

   (1)  %:	������*�?
�	��:����:	�$���
�
�����

	�#� 

  (2)  %:	������*�?
�	��:����:	�$���
�
 

 

     2.3  �"����
�	���	�&!'�	��"���	��
 �"�?.'?
�#��'�-�'�"�@
	� #	���6P�����G��$���
�
��=���
���#	�  �	#�O	� ���.  

            ��=� IEC 60969  ��	�����
�
����"��

	�#����
;�����������.:&�#��  �
��	#�O	� ���. ��=�  IEC 60901 ��	���� 

            �
�
���-�:�"��

	�#���.:&�#�� 

     2.4  �"�	���	�&!'�	�-�:#��	��:	  6,000 !���3�� 
 

3.  �"����	���
��	�����������	���	�&!'�	�#	��"�?.'&!'��	��
  ($A-/C-*-��
�D�$A-��
����
���
���!��	���
��) 

 

��
�
�*�   

                 1.  ���. 956  �	#�O	�?
�#B�6P���#�	����� �
�
J
.������A�A� �@�	�
'	�%�	��
�
B�� 

                 2.  ���. 1955 �	#�O	�?
�#B�6P���#�	����� ���B�6P��:����:	��
����B�6P��"�%
'	���� : $"
��	��
��MM	6���������� 

                 3.  IEC 60969 Self-ballasted lamps for general lighting services - Performance requirements 

                 4.  IEC 60901 Single-capped fluorescent 1amps - Performance specifications



%�6
���6��@�	�$�������6�������
�
���	�                                                                                                                                                                          ��.1003 : 2549 

�
�
%�����#�J
.������!�#� ( Compact Fluorescent Lamp )     

 

�������	�
���	��
����
����������
���	�                                          

�-���	��
/��
�
�0��B08�����������*�:�A��
��
B�*� 

1. %�6
���6��@�	��"���	��
������6P�$�0�#��	 ��	�����	�&!'�	�����-�  &���6"�"������	�&!'�	����,��	��"%�	�

��	����#'�����	�6	%�6
���6�&�'���	�����
%
'��#	�
���6��	�&!'�	� 

2. �
�
%�����#�J
.������A�#��"��	��:	� �
	�����B��	���	�&!'�	� �	��
=��A=0�����	����	�6	��=����"$�����

�
'� ��	����#'�����	�6	G/�����
�	���	�&!'�	�$���
�

'�� ���	��
�
�	%	G.���&!'���
��"��"�	���	�&!'�	���0� 

3. �+����������&!'�
�
%�����#�J
.������A�#����$�0���
"���"��"��

	�#����
;�����������.:B	�&� �
� ���$�0���"�� 

!��
&!'��

	�#�B	���� A/�������������

	�#������
;�  �"$'������	&��	��
=��&!' %=� ��	�����	%	���	����	� 

��=� �G	��"� �"��"�=0��"�$�	
&�M: %���
=��&!'�
�
����"�#'��#:���

	�#�B	���� A/�����"%:	&!'�:	�&��	�#�
#�0��
�

��	�������	�"�#��	 �
� �	�&!'��

	�#������
;���-�:%:�����+M�	�	�~	�������  �:���
�
%�����#�J
.�����

�A�#��"��"��

	�#����
;�����������.:B	�&� ���	���	�����	�&!'�	�&��'	� ��=� �G	��"�#�
#�0���	���-�:�	�  �#:��=���


'���:	�"����	6~	��������"��.� �/�-�:���	�������	�#�
#�0�������	����	� 

4. �
�
%�����#�J
.������A�#�    ������
�
���	���:	�	�&!'�
�
-�'  �#:-�:-
'������
��:	�
�
J
.������A�#�  

5. �
�
%�����#�J
.������A�#�    �	�	�G&!'����
�
-�'-
'&��	�&!'�	�&�'�����:	�����-� �#:&��	���6"�;-�:

�	�	�G&!'����
�
-�'-
'���	��"%�	����	���&��	�&!'�	��#�#:	���� �!:� -�:%��&!'����
�
-�'&�3%�-J

���'	 ��=� �G	��"�#�
#�0��
�
-�'�"��"!���3���	�&!'�	��'�� 

 

 

�-�����	���/��
�*7�*�8� /C-�
� 

1. �
�
%�����#�J
.������A�#� #'��&!'���3%�-J�"�#'���"!:�����	�%�	��'���"���"���� ��@���0�����	6����"����

�	��
�
��


� �	���6�B.����

'��&�3%�������.�$/0� 

2. �	�#�
#�0��
�
%�����#�J
.������A�#� %��&�'-
'��
��%�	��:����:	���	�����	�&!'�	� -�:�'����:	�"���	��
#	� 

$'������	��
��%�	��:����:	� $�� ��	%�-JJK	�����:	���:������,-�� ( www.tieathai.org ) 

3. &��	��G	��"� �"��"!���3����N
&!'�	�-�:�:�� -�:�	� ��	����#'�����	�6	G/�������
	%�'�����	��	��
=��&!'�
�
%��

���#�J
.������A�#�
'�� 
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%�6
���6��@�	�$�������6�������
�
���	�                                                                                                                                                                          ��.1003 : 2549 

�
�
%�����#�J
.������!�#� ( Compact Fluorescent Lamp )     

 

�������	�
���	��
����
����������
���	�                                          

 

G23
Single turn low energy lamp 

G24 d1/2/3
2 Pin double turn low energy lamp 

(d1, d2 or d3 is determined by the position 
of the notch) 

GX24 d2/3
2 Pin triple turn low energy lamp 
(d2 or d3 is determined by the 

position of the notch) 

G24 q1/2/3 
4 Pin double turn low energy lamp  

(q1, q2 or q3 is determined by the position 
of the notch) 

22 

GR10q-4,  GR8-2 
2D lamp 

2G11
4 pin long low energy lamp 

 

�.� #����:	�$�0��
�
%�����#�J
.�����A�#� ���#:	� < 



%�6
���6��@�	�$�������6�������
�
���	�                                                                                                                                                                       ��.1004-1 : 2549   

�
�
J
.������!�#�������*�B	��.� !��
%�	�G"��.�  (High Efficient Tubular Fluorescent Lamp) ����	���	�&!'�	� 20,000 !�.                ��'	�"� 1/1 

    

�������	�
���	��
����
����������
���	� 

��. 1004-1 : 2549 

����:�A��
��
B�*���	�7�@7#
��A� C�7���
�+%&�A�  �!!�
���
�/C-�
� 20,000 C�. 

( High Efficient Tubular Fluorescent Lamp : rated lamp life 20,000 hrs. type ) 

1.  ��!
�* 

�
�
J
.������A�#�  ��	����&�'�����:	�����-�  !��
�
�
J
.������A�#�%�	�G"��.������:�-�' �
�
#��  

(Preheat Tubular Fluorescent Lamp)    
 

2.  ��������	
��
	 

     2.1  ����?
�#B�6P��"�-
'����	�������%�6B	�?
�#B�6P�#	��	#�O	�  ���. 236 ��=� IEC 60081  

     2.2  -
'����	�������%�6B	�%�	��
�
B�� #	��	#�O	� ���. 956  

     2.3  �����
�
������*�B	��.��"��"%:	������*�?
�	��:����:	�$���
�
 (Lamp Luminous Efficacy) -�:�'����:	%:	�"�

����&�#	�	��"� 1    ��0��"0 %:	������*�?
�	��:����:	�$���
�
 ��	�G/� ��#�	�:������:	�����	6J
��A��	��:��

��:	������	
��-JJK	�"��
�
  �"��:������ 
.���/��##�  

 

#	�	��"� 1 %:	������*�?
�	��:����:	�$�0�#��	$���
�
J
.������A�#�������*�B	��.� �"�%�	�G"��.� 

�7�����
���'::;
 

������� (��**�) 

�G
:���B��
��G����G
�  

(�A
��) 

�G
��	�7�@7$��
��G����G
�

������� (�A
�� / ��**�) 

14  1,200  85  

21  1,880  89 

28  2,580  92  

����:�A��
��
B�*� 

��	�7�@7#
��A� (T5) 

( �%&��
�+%&�A� ) 

35  3,290  94  

 

     2.4  �"����
�	���	�&!'�	��"���	��
 �"�?.'?
�#��'�-�'�"�@
	� #	���6P�����G��$���
�
��=���
���#	��	#�O	� 

���. 236  

     2.5  �"�	���	�&!'�	�-�:#��	��:	  20,000  !���3��  
 

3.  �"����	���
��	�����������	���	�&!'�	�#	��"�?.'&!'��	��
  ($A-/C-*-��
�D�$A-��
����
���
���!��	���
��) 

 

 

 

 

 

 

��	���#�   

                1.  ���. 236 �	#�O	�?
�#B�6P���#�	����� �
�
J
.������A�#� 

                2.  ���. 956 �	#�O	�?
�#B�6P���#�	����� �
�
J
.������A�#� �@�	�
'	�%�	��
�
B�� 

                3.  IEC 60081 (2002-05) , Double-capped fluorescent lamps - Performance specifications 
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%�6
���6��@�	�$�������6�������
�
���	�                                                                                                                                                                       ��.1004-2 : 2549   

�
�
J
.������!�#�������*�B	��.� !��
%�	�G"��.� (High Efficient Tubular Fluorescent Lamp) ����	���	�&!'�	� 16,000 !�. ��'	�"� 1/1                

    

�������	�
���	��
����
����������
���	� 

��. 1004-2 : 2549 

����:�A��
��
B�*���	�7�@7#
��A� C�7���
�+%&�A� �!!�
���
�/C-�
� 16,000 C�. 

( High Efficient Tubular Fluorescent Lamp : rated lamp life 16,000 hrs. type ) 

 

1.  ��!
�* 

�
�
J
.������A�#�  ��	����&�'�����:	�����-�  !��
�
�
J
.������A�#�%�	�G"��.������:�-�' �
�
#��  

(Preheat Tubular Fluorescent Lamp)    

 

2.  ��������	
��
	 

     2.1  ����?
�#B�6P��"�-
'����	�������%�6B	�?
�#B�6P�#	��	#�O	�  ���.   236 ��=� IEC 60081  

     2.2  -
'����	�������%�6B	�%�	��
�
B�� #	��	#�O	� ���. 956  

     2.3  �����
�
������*�B	��.��"��"%:	������*�?
�	��:����:	�$���
�
 (Lamp Luminous Efficacy) -�:�'����:	%:	�"�

����&�#	�	��"� 1   ��0��"0  %:	������*�?
�	��:����:	�$���
�
 ��	�G/� ��#�	�:������:	�����	6J
��A��	��:��

��:	� �����	
��-JJK	�"��
�
 �"��:������ 
.���/��##�  

 

#	�	��"� 1 %:	������*�?
�	��:����:	�$�0�#��	$���
�
J
.������A�#�������*�B	��.� �"�%�	�G"��.� 

�7�����
���'::;
 

������� (��**�) 

�G
:���B��
��G����G
�  

(�A
��) 

�G
��	�7�@7$��
��G����G
�

������� (�A
�� / ��**�) 

14  1,200  85  

21  1,880  89  

28  2,580  92  

����:�A��
��
B�*� 

��	�7�@7#
��A� (T5) 

( �%&��
�+%&�A� ) 

35  3,290  94  
 

     2.4  �"����
�	���	�&!'�	��"���	��
 �"�?.'?
�#��'�-�'�"�@
	� #	���6P�����G��$���
�
��=���
���#	��	#�O	� 

���. 236  

     2.5  �"�	���	�&!'�	�-�:#��	��:	  16,000  !���3��  
 

3.  �"����	���
��	�����������	���	�&!'�	�#	��"�?.'&!'��	��
  ($A-/C-*-��
�D�$A-��
����
���
���!��	���
��) 

 

 

 

 

 

��
�
�*�   

               1.  ���. 236 �	#�O	�?
�#B�6P���#�	����� �
�
J
.������A�#� 

               2.  ���. 956 �	#�O	�?
�#B�6P���#�	����� �
�
J
.������A�#� �@�	�
'	�%�	��
�
B�� 

                3.  IEC 60081 (2002-05) , Double-capped fluorescent lamps - Performance specifications 
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%�6
���6��@�	�$�������6�������
�
���	�                                                                                                                                                                       ��.1004-3 : 2549   

�
�
J
.������!�#�������*�B	��.�(High Efficient Tubular Fluorescent Lamp) ����	���	�&!'�	� 16,000 !�.                ��'	�"� 1/1 

    

�������	�
���	��
����
����������
���	� 

��. 1004-3 : 2549 

����:�A��
��
B�*���	�7�@7#
��A� �!!�
���
�/C-�
� 16,000 C�. 

 ( High Efficient Tubular Fluorescent Lamp : rated lamp life 16,000 hrs. type ) 

 

1.  ��!
�* 

�
�
J
.������A�#�  ��	����&�'�����:	�����-�  !��
�
�
J
.������A�#������:�-�' �
�
#�� (Preheat Tubular 

Fluorescent Lamp)  

 

2.  ��������	
��
	 

     2.1  ����?
�#B�6P��"�-
'����	�������%�6B	�?
�#B�6P�#	��	#�O	�  ���.  236 ��=� IEC 60081  

     2.2  -
'����	�������%�6B	�%�	��
�
B�� #	��	#�O	� ���. 956  

     2.3  �����
�
������*�B	��.��"��"%:	������*�?
�	��:����:	�$���
�
 (Lamp Luminous Efficacy) -�:�'����:	%:	�"�

����&�#	�	��"� 1   ��0��"0  %:	������*�?
�	��:����:	�$���
�
 ��	�G/� ��#�	�:������:	�����	6J
��A��	��:��

��:	������	
��-JJK	�"��
�
 �"��:������ 
.���/��##�  

 

#	�	��"� 1 %:	������*�?
�	��:����:	�$�0�#��	$���
�
J
.������A�#�������*�B	��.� �"�%�	�G"� 50 Hz 

�7�����
���'::;
 

������� (��**�) 

�G
:���B��
��G����G
�  

(�A
��) 

�G
��	�7�@7$��
��G����G
�

������� (�A
�� / ��**�) 

18  1,300  72  

32  2,800  87  

 

����:�A��
��
B�*� 

��	�7�@7#
��A� (T8) 

( �%&��
�+%& 50 Hz ) 
36  3,200  88 

 
 

     2.4  �"����
�	���	�&!'�	��"���	��
 �"�?.'?
�#��'�-�'�"�@
	� #	���6P�����G��$���
�
��=���
���#	��	#�O	� 

���. 236  

     2.5  �"�	���	�&!'�	�-�:#��	��:	  16,000  !���3��  
 

3.  �"����	���
��	�����������	���	�&!'�	�#	��"�?.'&!'��	��
  ($A-/C-*-��
�D�$A-��
����
���
���!��	���
��) 

 

 

 

 

 

��
�
�*�   

               1.  ���. 236 �	#�O	�?
�#B�6P���#�	����� �
�
J
.������A�#� 

                2.  ���. 956 �	#�O	�?
�#B�6P���#�	����� �
�
J
.������A�#� �@�	�
'	�%�	��
�
B�� 

                3.  IEC 60081 (2002-05) , Double-capped fluorescent lamps - Performance specifications  
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%�6
���6��@�	�$�������6�������
�
���	�                                                                                                                                                                       ��.1004-4 : 2549   

�
�
J
.������!�#�������*�B	��.�(High Efficient Tubular Fluorescent Lamp) ����	���	�&!'�	� 12,000 !�.                ��'	�"� 1/1 

    

�������	�
���	��
����
����������
���	� 

��. 1004-4 : 2549 

����:�A��
��
B�*���	�7�@7#
��A�  �!!�
���
�/C-�
� 12,000 C�. 

( High Efficient Tubular Fluorescent Lamp : rated lamp life 12,000 hrs. type ) 

 

1. ��!
�* 

�
�
J
.������A�#�  ��	����&�'�����:	�����-�  !��
�
�
J
.������A�#������:�-�' �
�
#�� (Preheat Tubular 

Fluorescent Lamp)  
 

2.  ��������	
��
	 

     2.1  ����?
�#B�6P��"�-
'����	�������%�6B	�?
�#B�6P�#	��	#�O	�  ���.  236 ��=� IEC 60081  

     2.2  -
'����	�������%�6B	�%�	��
�
B�� #	��	#�O	� ���. 956  

     2.3  �����
�
������*�B	��.��"��"%:	������*�?
�	��:����:	�$���
�
 (Lamp Luminous Efficacy) -�:�'����:	%:	�"�

����&�#	�	��"� 1   ��0��"0  %:	������*�?
�	��:����:	�$���
�
   ��	�G/�  ��#�	�:������:	�����	6J
��A��	�

�:����:	� �����	
��-JJK	�"��
�
  �"��:������ 
.���/��##�  
 

#	�	��"� 1 %:	������*�?
�	��:����:	�$�0�#��	$���
�
J
.������A�#�������*�B	��.� �"�%�	�G"� 50 Hz 

�7�����
���'::;
 

������� (��**�) 

�G
:���B��
��G����G
�  

(�A
��) 

�G
��	�7�@7$��
��G����G
�

������� (�A
�� / ��**�) 

18  1,300  72  

32  2,800  87  

 

����:�A��
��
B�*� 

��	�7�@7#
��A� (T8) 

( �%&��
�+%& 50 Hz ) 
36  3,200  88 

 

     2.4  �"����
�	���	�&!'�	��"���	��
 �"�?.'?
�#��'�-�'�"�@
	� #	���6P�����G��$���
�
��=���
���#	��	#�O	� 

���. 236  

     2.5  �"�	���	�&!'�	�-�:#��	��:	  12,000  !���3��  
 

3.  �"����	���
��	�����������	���	�&!'�	�#	��"�?.'&!'��	��
  ($A-/C-*-��
�D�$A-��
����
���
���!��	���
��) 

 

 

 

 

 

 

 

��
�
�*�   

               1.  ���. 236 �	#�O	�?
�#B�6P���#�	����� �
�
J
.������A�#� 

               2.  ���. 956 �	#�O	�?
�#B�6P���#�	����� �
�
J
.������A�#� �@�	�
'	�%�	��
�
B�� 

               3.  IEC 60081 (2002-05) , Double-capped fluorescent lamps - Performance specifications 
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%�6
���6��@�	�$�������6�������
�
���	�                                                                                                                                                                 ��.1004 : 2549   

�
�
J
.������!�#�������*�B	��.�(High Efficient Tubular Fluorescent Lamp)                                                                         

    

�������	�
���	��
����
����������
���	� 

�-���	��
/��
�
�0��B08�����:�A��
��
B�*���	�7�@7#
��A� 

1. %�6
���6��@�	��"���	��
������6P�$�0�#��	 ��	�����	�&!'�	�����-�  &���6"�"�

�����	�&!'�	����,�  �	��"%�	���	����#'�����	�6	%�6
���6�&�'���	���

��
%
'��#	�
���6��	�&!'�	� 

2. �
�
J
.������A�#��"��	��:	� �
	�����B��	���	�&!'�	� �	��
=��A=0�����	�

���	�6	��=����"$������
'� ��	����#'�����	�6	G/�����
�	���	�&!'�	�$���
�



'�� �
�
�"��"�	���	�&!'�	��	� ��!:��

%:	&!'�:	�&��	���
"����
�
-
' 

3. $'���	��
�"0%���%
���@�	��
�
J
.������A�#�������*�B	��.� �!:� �
�


J
.������A�#� 36 ��##� �"��"%:	�	��:����:	�-�:�'����:	 3,200 
.��� ( �"!=���	��	�%'	 �!:� Philips TL-D Super, OSRAM 

Lumilux, GE Polylux, Sylvania Luxline Plus ) A/������:	���:	 �
�
J
.������A�#� 36 ��##� 3
�����-��"��:����:	� 2,800 – 

2,900 
.���  

 

�-�����	���/��
�*7�*�8� /C-�
� 

1. %���"�	��!;
`�����	%�	����	
�
�
-J �
� �?:����'�����$��3%�-J ��:	�����	����������� 6 �
=�� 

2. %���
=���"$�����$���
�
&�'���	���#	��	�&!'�	� #	�����	� ����	�������
�
���	�-JJK	�����:	� $����	%�

-JJK	�����:	���:������,-�� ( www.tieathai.org ) �!:� ��	�����	�&!'�	�&���	����	�����-� %���
=���" �
��-
#� 

3. �
�
J
.������A�#�������*�B	��.� ��� T8  %=��
�
�"��������	��	����&!'�����

	�#�!��
�����
;�  �
��	�	�G�"�

��&!'-
'�����

	�#�!��
���
;���������  3
��
�
J
.������A�#�������*�B	��.��"0�	�	�G�"�����	�	&!'�	�����
�


J
.������A�#�������*�B	�*���
	�
�&!'�	��:�����3%�-JJK	�
���"��"��.:-
'    

4. �
�
J
.������A�#� ��� T5  %=��
�
�"��������	��	����&!'�����

	�#�!��
���
;���������3
��@�	�   -�:�	�	�G�"�

��&!'�	��:�����3%�-JJK	�
���"��"��.:-
'  ��=����	�$�	
%�	��	�$���
�
-�:��:	�������
�
�
�3%�-JJK	�
�� (��� T8)  


����0� &��	���	�
�
��� T5  �	&!'�	���#'���"�	�#�
#�0�3%�-JJK	&��:
'�� 
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%�6
���6��@�	�$�������6�������
�
���	�                                                                                                                                                                       ��.1005-1 : 2549 

��

	�#����
;������������~	�������#��	 (Electronic Ballast : Low Harmonic Type)                                                                                                                          ��'	�"� 1/3 

   

�������	�
���	��
����
����������
���	� 

��. 1005-1 : 2549 

!���
�*��7
�M�����7��� �!! Q
�����7�*&�
 

( Electronic Ballast : Low Harmonic Type ) 

1.    ��!
�* 

��

	�#����
;��������� ���~	�������#��	 ( Electronic Ballast : Low Harmonic Type) ��	�����	�&!'�	�����-�$��

�
�
J
.������A�#������:�-�' (Preheat)   ��=�!��
��
#�
��;� (Rapid Start)       ��=� �
�
%�����#�J
.�����

�A�#����-�:�"��

	�#���.:&�#�� 

 

2.    ��������	
��
	

        2.1  ����?
�#B�6P��"�-
'����	�������%�6B	�?
�#B�6P�#	��	#�O	� ���. 885 �
� ���. 1506 �
� ���. 1955 

        2.2 ������

	�#���	�����
�
J
.������A�#� ��=� �
�
%�����#�J
.������A�#�  3
��"�	������$'�%�	�����

$�	
��	
��-JJK	 (W) �
�
�"���	��
 �
� �%�=�����	��	�-
'����	��������	#�O	�?
�#B�6P���#�	�����

��#����

	�#� 

        2.3  ������

	�#���	����&!'������
��-JJK	 220 3�
#�   ��=�  230 3�
#�  

        2.4  $6���	�	��"����
��-JJK	 220 3�
#� 50 �~��#A� ��=� 230 3�
#� 50 �~��#A� ��

	�#�#'���:	���	
��-JJK	&�'�
�
 

�"%:	#��������J
��A��	��:����:	�$����

	�#� (Ballast Lumen Factor)-�:�'����:	�'��
� 95  $��%:	J
��A�

�	��:����:	��"���	��
$���
�
#	��	#�O	� ���. 236 ��=� IEC 60081 ��=���
���#	��	#�O	� ���. 1506 

        2.5  �"%:	
�!�"������*�B	��
���	� [Energy Efficiency Index (EEI) Classification]  -�:�'����:	%:	�"�����&�#	�	��"� 1 

��=�#	�	��"� 2  ��=���
���#	��	#�O	� EN 50294 

%:	
�!�"������*�B	��
���	� [Energy Efficiency Index (EEI) Classification] ��	�G/� #�������=��
�

#���
$�"���
�G/� %:	��	
��-JJK	���$����

	�#��
��
�
B	�&#'�B	���	��
����"�������'-��.:�B	��

�'	���� ��:���
���	� A  ������*�B	��.� G/� D ������*�B	�#��	�"���
  

        2.6  ?:	��	��
���%�	����	�#	��	#�O	� ���. 1506 ��=� IEC 60929 3
��
��� �"���6�B.����#���
:����



	�#����
;���������$6��
����"%:	��6�B.�� -�:�'����:	 90 ��,	�A
�A"�� 

        2.7  �"%:	~	����������$�������-JJK	
'	��$'	 (THD , Total Harmonic Distortion of Input Current ) &�'����-�#	�

�	#�O	� ���. 1506  

        2.8  �"%:	#����������	
��-JJK	$������ (Circuit Power Factor,�) -�:�'����:	 0.95 

 

3.  �"����	���
��	�����������	���	�&!'�	�#	��"�?.'&!'��	��
   ($A-/C-*-��
�D�$A-��
����
���
���!��	���
��) 
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%�6
���6��@�	�$�������6�������
�
���	�                                                                                                                                                                       ��.1005-1 : 2549 

��

	�#����
;������������~	�������#��	 (Electronic Ballast : Low Harmonic Type) ��'	�"� 2/3 

   

�������	�
���	��
����
����������
���	� 

#	�	��"�  1  ��6P�%:	����
$����	
��-JJK	�$'	�����"�&!'��

	�#����
;��������� �
� %:	
�!�"������*�B	��
���	�$�0�#��	 

                      $����

	�#����
;��������� ( ��6"&!'�
�
����-� ) 

 

C�7����� 

�7�����
���'::;
(W) 

������� 

�%&��
�+%& 50 Hz * 

�G
�7��������
��� '::;



�-
��,�  (W) ** 

�G
��C�% 

��	�7�@7#
������
� 

(EEI) 

15 16 A3 

18 19 A3 

2x18 36 A3 

30 34 A3 

36 36 A3 

�
�
J
.������A�#����#�� (T) 

2x36 72 A3 

�
�
J
.������A�#�������
� 32 36 A3 

18 19 A3 

24 24 A3 

�
�
%�����#�J
.������A�#�

���  TC-L 

36 36 A3 

18 19 A3 

24 24 A3 

�
�
%�����#�J
.������A�#�

��� TC-F 

36 36 A3 

10 10 A3 

13 13 A3 

18 19 A3 

�
�
%�����#�J
.������A�#�

���  TC-D, TC-DE 

26 26 A3 

18 19 A3 �
�
%�����#�J
.������A�#�

��� TC-T, TC-TE 26 26 A3 

10 10 A3 

16 16 A3 

21 21 A3 

28 28 A3 

�
�
%�����#�J
.������A�#�

���  TC-DD, TC-DDE 

38 38 A3 

     

 

 

 

   ��	���#�      * �
�
J
.������A�#����#�� ��=����	�	��"�%�	�G"��.� ��&!'��	
��-JJK	�'����:	����
��	
��-JJK	�"������"�%�	�G"� 50 �~��#A� 

�!:� �
�
$�	
 18 ��##� ��=����	�	��"�%�	�G"��.� �
�
��&!'��	
��-JJK	����	6 16 ��##�  �
�
$�	
 36 ��##� ��=����	�	��"�

%�	�G"��.� �
�
��&!'��	
��-JJK	����	6 32 ��##� 

                          ** %:	%�	�%
	
�%
=���$��%:	��	
��-JJK	�$'	����&�'����-�#	��	#�O	� ���. 1506                  
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%�6
���6��@�	�$�������6�������
�
���	�                                                                                                                                                                       ��.1005-1 : 2549 

��

	�#����
;������������~	�������#��	 (Electronic Ballast : Low Harmonic Type) ��'	�"� 3/3 

   

�������	�
���	��
����
����������
���	� 

#	�	��"�  2  ��6P�%:	����
$����	
��-JJK	�$'	�����"�&!'��

	�#����
;��������� �
�%:	
�!�"������*�B	��
���	�$�0�#��	 

                  $����

	�#����
;��������� ( ��6"&!'�
�
%�	�G"��.� ) 

 

C�7����� 

�7�����
���'::;
(W) 

������� 

�%&��
�+%&�A�  

�G
�7��������
���'::;



�-
��,� (W) * 

�G
��C�% 

��	�7�@7#
������
� 

(EEI) 

14 18 A3 

21 25 A3 

28 32 A3 

�
�
J
.������A�#����#�� (T) 

35 39 A3 

    

     ��	���#�   * %:	%�	�%
	
�%
=���$��%:	��	
��-JJK	�$'	����&�'����-�#	��	#�O	� ���. 1506                  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

��
�
�*�   

 1.  ���. 236 : �	#�O	�?
�#B�6P���#�	����� �
�
J
.������A�A� 

 2.  ���. 885 : �	#�O	�?
�#B�6P���#�	����� ��

	�#����
;���������&!'���-JJK	������
����	�����
�
J
.������A�A��@�	�
'	�%�	� 

      �
�
B�� 

 3.  ���. 1506 : �	#�O	�?
�#B�6P���#�	����� ��

	�#����
;���������&!'���-JJK	������
����	�����
�
J
.������A�A� 

 4.  ���. 1955 : �	#�O	�?
�#B�6P���#�	����� ���B�6P��:����:	��
����B�6P��"�%
'	���� : $"
��	��
��MM	6���������� 

 5.  IEC 60081 (2002-05) , Double-capped fluorescent lamps - Performance specifications  

 6.  IEC 60929 (1990-12) , A.C. supplied electronic ballasts for tubular fluorescent lamps - Performance requirements 

 7.  EN 50294  Measurement method of total input power of ballast lamp circuits 
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%�6
���6��@�	�$�������6�������
�
���	�                                                                                                                                                                       ��.1005-2 : 2549 

��

	�#����
;������������~	��������	��
	� (Electronic Ballast : Low Harmonic Type)                                                                                                              ��'	�"� 1/3 

   

�������	�
���	��
����
����������
���	� 

��. 1005-2 : 2549 

!���
�*��7
�M�����7��� �!! Q
�����7��
���
� 

( Electronic Ballast : Medium Harmonic Type ) 

1.    ��!
�* 

��

	�#����
;��������� ���~	��������	��
	� ( Electronic Ballast : Medium Harmonic Type) ��	�����	�&!'�	�

����-�$���
�
J
.������A�#������:�-�' (Preheat) ��=�!��
��
#�
��;� (Rapid Start) ��=� �
�
%�����#�J
.��

����A�#����-�:�"��

	�#���.:&�#�� 

 

2.    ��������	
��
	 

       2.1  ����?
�#B�6P��"�-
'����	�������%�6B	�?
�#B�6P�#	��	#�O	� ���. 885 �
� ���. 1955 

       2.2  ������

	�#���	�����
�
J
.������A�#� ��=��
�
%�����#�J
.������A�#�  3
��"�	������$'�%�	�����

$�	
��	
��-JJK	 (W) �
�
�"���	��
 �
��%�=�����	��	�-
'����	��������	#�O	�?
�#B�6P���#�	�������

#����

	�#� 

        2.3  ������

	�#���	����&!'������
��-JJK	 220 3�
#�   ��=�  230 3�
#�  

        2.4  $6���	�	��"����
��-JJK	 220 3�
#� 50 �~��#A� ��=� 230 3�
#� 50 �~��#A� ��

	�#�#'���:	���	
��-JJK	&�'�
�
 

�"%:	#��������J
��A��	��:����:	�$����

	�#� (Ballast Lumen Factor)-�:�'����:	�'��
� 95  $��%:	J
��A�

�	��:����:	��"���	��
$���
�
#	��	#�O	� ���. 236 ��=� IEC 60081 ��=���
���#	��	#�O	� ���. 1506 

        2.5  �"%:	
�!�"������*�B	��
���	� [Energy Efficiency Index (EEI) Classification]  -�:�'����:	%:	�"�����&�#	�	��"� 1 

��=�#	�	��"� 2  ��=���
���#	��	#�O	� EN 50294 

%:	
�!�"������*�B	��
���	� [Energy Efficiency Index (EEI) Classification] ��	�G/� #�������=��
�

#���
$�"���
�G/� %:	��	
��-JJK	���$����

	�#��
��
�
B	�&#'�B	���	��
����"�������'-��.:�B	��

�'	���� ��:���
���	� A  ������*�B	��.� G/� D ������*�B	�#��	�"���
  

        2.6  �"%:	~	����������$�������-JJK	
'	��$'	 (THD, Total Harmonic Distortion of Input Current) -�:�����'��
� 

32  ��=���
���#	��	#�O	� ���. 1506  

        2.7  �"%:	#����������	
��-JJK	$������ (Circuit Power Factor,�) -�:�'����:	 0.85 

 

3.  �"����	���
��	�����������	���	�&!'�	�#	��"�?.'&!'��	��
   ($A-/C-*-��
�D�$A-��
����
���
���!��	���
��) 
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	�#����
;������������~	��������	��
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�������	�
���	��
����
����������
���	� 

#	�	��"�  1  ��6P�%:	����
$����	
��-JJK	�$'	�����"�&!'��

	�#����
;��������� �
�%:	
�!�"������*�B	��
���	�$�0�#��	 

                      $����

	�#����
;��������� ( ��6"&!'�
�
����-� ) 

 

C�7����� 

�7�����
���'::;
(W) 

������� 

�%&��
�+%& 50 Hz* 

�G
�7��������
��� '::;



�-
��,�  (W) ** 

�G
��C�% 

��	�7�@7#
������
� 

(EEI) 

15 16 A3 

18 19 A3 

2x18 36 A3 

30 34 A3 

36 36 A3 

�
�
J
.������A�#����#�� (T) 

2x36 72 A3 

�
�
J
.������A�#�������
� 32 36 A3 

18 19 A3 

24 24 A3 

�
�
%�����#�J
.������A�#�

���  TC-L 

36 36 A3 

18 19 A3 

24 24 A3 

�
�
%�����#�J
.������A�#�

��� TC-F 

36 36 A3 

10 10 A3 

13 13 A3 

18 19 A3 

�
�
%�����#�J
.������A�#�

���  TC-D, TC-DE 

26 26 A3 

18 19 A3 �
�
%�����#�J
.������A�#�

��� TC-T, TC-TE 26 26 A3 

10 10 A3 

16 16 A3 

21 21 A3 

28 28 A3 

�
�
%�����#�J
.������A�#�

���  TC-DD, TC-DDE 

38 38 A3 

 

 

 

 

��	���#�     * �
�
J
.������A�#����#�� ��=����	�	��"�%�	�G"��.� ��&!'��	
��-JJK	�'����:	����
��	
��-JJK	�"������"�%�	�G"� 50 Hz 

�!:� �
�
$�	
 18 ��##� ��=����	�	��"�%�	�G"��.� �
�
��&!'��	
��-JJK	����	6 16 ��##�  �
�
$�	
 36 ��##� ��=��

��	�	��"�%�	�G"��.� �
�
��&!'��	
��-JJK	����	6 32 ��##� 

                               ** %:	%�	�%
	
�%
=���$��%:	��	
��-JJK	�$'	����&�'����-�#	��	#�O	� ���. 1506                  
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�������	�
���	��
����
����������
���	� 

#	�	��"�  2  ��6P�%:	����
$����	
��-JJK	�$'	�����"�&!'��

	�#����
;��������� �
�%:	
�!�"������*�B	��
���	�$�0�#��	 

                      $����

	�#����
;��������� ( ��6"&!'�
�
%�	�G"��.� ) 

 

C�7����� 

�7�����
���'::;
 (W) 

������� 

�%&��
�+%&�A� 

�G
�7��������
���'::;



�-
��,� (W) * 

�G
��C�% 

��	�7�@7#
������
� 

(EEI) 

14 18 A3 

21 25 A3 

28 32 A3 

�
�
J
.������A�#����#�� (T) 

35 39 A3 

 

         ��	���#�    * %:	%�	�%
	
�%
=���$��%:	��	
��-JJK	�$'	����&�'����-�#	��	#�O	� ���. 1506                  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

��
�
�*�   

1.  ���. 236 : �	#�O	�?
�#B�6P���#�	����� �
�
J
.������A�A� 

2.  ���. 885 : �	#�O	�?
�#B�6P���#�	����� ��

	�#����
;���������&!'���-JJK	������
����	�����
�
J
.������A�A��@�	�
'	�%�	� 

     �
�
B�� 

3.  ���. 1506 : �	#�O	�?
�#B�6P���#�	����� ��

	�#����
;���������&!'���-JJK	������
����	�����
�
J
.������A�A� 

4.  ���. 1955 : �	#�O	�?
�#B�6P���#�	����� ���B�6P��:����:	��
����B�6P��"�%
'	���� : $"
��	��
��MM	6���������� 

5.  IEC 60081 (2002-05) , Double-capped fluorescent lamps - Performance specifications  
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��

	�#����
;��������� (Electronic Ballast)   

   

 

�������	�
���	��
����
����������
���	� 

�-���	��
/��
�
�0��B08�!���
�*��7
�M�����7��� 

1.     %�6
���6��@�	��"���	��
������6P�$�0�#��	��	�����	�&!'�	�����-� &���6"�"������	�&!'�	����,��	��"%�	�               

��	����#'�����	�6	%�6
���6�&�'���	�����
%
'��#	�
���6��	�&!'�	� 

2.  ��

	�#����
;����������"��	��:	� �
	�����B��	��

�	�&!'�	� �	��
=��A=0�����	����	�6	��=���

$"
��	��
~	������� �	������
������ �	���

��6�B.���
'� ��	����#'�����	�6	G/�����
�	���	�&!'

�	�$����

	�#�
'��  

 3.   %:	
�!�"������*�B	��
���	� [Energy Efficiency Index (EEI) Classification] ��	�G/� #�������=��
�#���
$�"���
�

G/� %:	��	
��-JJK	���$����

	�#��
��
�
B	�&#'�B	���	��
����"�������'-��.:�B	���'	���� ��:���
���	� A  

������*�B	��.� G/� D ������*�B	�#��	�"���
  

                       %:	
�!�"������*�B	��
���	�  �'	����#	��	#�O	� AS/NZS 4783.2   ������

	�#��"�&!'�	��:������
�


#	� International lamp coding system (ILCOS)  
��#	�	��"� 1 

%:	��	
��-JJK	�"���
� (Norminal values)  #	�#	�	��"� 1  �	��"%:	�#�#:	�-��	�%:	�"���	��
 &�'�'	���� 

G/�#	�	�$'��.
�
�
�"���"���$'�� 

3.1  $'���	��
������#����	������
�� A1 

        3.1.1  #'��������

	�#��"��	�	�G����%:	���
��-JJK	-
' 

        3.1.2  %:	��	
��-JJK	����"�������'%:	�
'��"����
��-JJK	�"���	��
#'���"%:	-�:����%:	�"�����&�#	�	��"� 1  !:�� A1 

        3.1.3  %:	��	
��-JJK	����"�%�	���:	��'��
� 25 #'���"%:	-�:�����'��
� 50 $��%:	�"�����&�#	�	��"� 1  !:�� A1 

        3.1.4  ��

	�#�#'���	�	�G����%:	���
��-JJK	-
'�"�%�	���:	��'��
� 10 
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��

	�#����
;��������� (Electronic Ballast)   

   

 

�������	�
���	��
����
����������
���	� 

*
�
��%& 1 
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��

	�#����
;��������� (Electronic Ballast)   

   

 

�������	�
���	��
����
����������
���	� 

�-�����	���/��
�*7�*�8� /C-�
� 

 1.   %��#�
#�0�#	��	#�O	� �	�#�
#�0��	�-JJK	��	���������,-�� $�� ��,������G	���:������,-�� 

 2. �	�#�
#�0���

	�#����
;��������� &�'�������=���~	�������  �	��:�%
=������� �
��	��
���	��	���

	�#�-����              

�
�
%����0��"���
 �
��
���	�B	�&��
:��3%�3
�� -�:%���
���	�$�	�����	�-J��
:��:	� ��=�              

�	���MM	6�=���	�  

 3.   �	�#�
#�0���

	�#����
;��������� ��	����#'���"�	�#:�
�
�� �
� �"�	�#�
#�0�����-�#	��	#�O	��"�?.'?
�#�����	 

 4. �	�#�
#�0���

	�#����
;���������&��G	��"� �"��"��6�B.���.� ��=��"%�	�!=0��.� ��=�-
'������
��-JJK	-�:����	���� 

��=�-
'������
������ �	��"?
��	&�'�	���	�&!'�	�$����

	�#���0�
�-
' A/��#'��������	��"������
	����������"���0�

��:	��
%�'���� 

 5.   -�:%��#�
#�0���

	�#����
;���������&��'���"�-�#:���MM	6����� �!:�  �'���=���	�   ,.���%������#���    �'��?:	#�
 

       �'���"�&!'�%�=����=���
�	��	������ 
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��

	�#���	
���.M��"�#��	 !��
#����������	
��-JJK	�.� (Low Loss Ballast : High Power Factor Type) ��	�����
�
J
.������A�#� ��'	�"� 1/2 

    

�������	�
���	��
����
����������
���	�      

��. 1006-1 : 2549 

!���
�*���
����A"
�%�*&�
 C�7�*����	��!��
���'::;
�A�  

 ( Low Loss Ballast : High Power Factor Type ) 

��
���!����:�A��
��
B�*� 

 

1.   ��!
�* 

��

	�#���	
���.M��"�#��	 ( Low Loss Ballast ��=� Low Watt Loss Ballast ) !��
#����������	
��-JJK	�.� (High 

Power Factor Type) ��	�����	�&!'�	�����-�$���
�
J
.������A�#������:�-�' (Preheat)  
 

2.   ��������	
��
	 

        2.1 ����?
�#B�6P��"�-
'����	�������%�6B	�?
�#B�6P�#	��	#�O	� ���. 23    3
��"�	�����%:	��6�B.��&!'�	�

�.���
�"���	��
$��$

�
 (tw) �
� %:	��6�B.���"������$/0��"���	��
$��$

�
 (�t) &�&����M	# ���. 

2.2  �"�	������$'�%�	�����$�	
��	
��-JJK	 (W) $���
�
�"���	��
 �%�=�����	��	�-
'����	��������	#�O	�

?
�#B�6P���#�	����� %:	��6�B.��&!'�	��.���
�"���	��
$��$

�
 (tw) �
�%:	��6�B.���"������$/0��"���	��
$��

$

�
 (�t) ��#����

	�#� 

2.3  ������

	�#���	����&!'������
��-JJK	 220 3�
#�  ��=� 230 3�
#�  %�	�G"� 50 �~��#A�  

        2.4  �"%:	��6�B.��&!'�	��.���
�"���	��
$��$

�
( Rated Maximum Operating Temperature of A Ballast Winding ) 

-�:�'����:	 90 ��,	�A
�A"�� ( tw -�:�'����:	 90 ) 

        2.5  �"%:	��6�B.���"������$/0��"���	��
$��$

�
 (Rated Temperature Rise of A Ballast Winding) -�:���� 30 ��,	

�A
�A"�� (�t -�:���� 30)  

        2.6  �"%:	#����������	
��-JJK	���$������ (Circuit Power Factor, �) -�:�'����:	 0.90  

        2.7  �"$�0�#:��	���� ���.$�����# �"���	�	����
�-�:
	�-J �
�&!'-
'����	�-J�:��$�	
 1.5 #�.��.  

        2.8  �"%:	
�!�"������*�B	��
���	� [Energy Efficiency Index (EEI) Classification]  -�:�'����:	%:	�"�����&�#	�	��"� 1 

��=���
���#	��	#�O	� EN 50294 

%:	
�!�"������*�B	��
���	� [Energy Efficiency Index (EEI) Classification] ��	�G/� #�������=��
�

#���
$�"���
�G/� %:	��	
��-JJK	���$����

	�#��
��
�
B	�&#'�B	���	��
����"�������'-��.:�B	��

�'	���� ��:���
���	� A  ������*�B	��.� G/� D ������*�B	�#��	�"���
  
 

3.  �"����	���
��	�����������	���	�&!'�	�#	��"�?.'&!'��	��
  ($A-/C-*-��
�D�$A-��
����
���
���!��	���
��) 
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��

	�#���	
���.M��"�#��	 !��
#����������	
��-JJK	�.� (Low Loss Ballast : High Power Factor Type) ��	�����
�
J
.������A�#� ��'	�"� 2/2 

    

�������	�
���	��
����
����������
���	�      

#	�	��"�  1  ��6P�%:	����
$��%:	��	
��-JJK	�$'	�����"�&!'��

	�#���	
���.M��"�#��	 �
�%:	
�!�"������*�B	��
���	�$�0�#��	   

                  $����

	�#���	
���.M��"�#��	 
 

!��
�
�
 
����
��	
��-JJK	(W) $��

�
�
�"�%�	�G"� 50 Hz 

%:	����
$����	
��-JJK	

�$'	���� (W) * 

%:	
�!�" 

������*�B	��
���	� 

(EEI) 

15 23 B1 

18 24 B1 

30 38 B1 

 

 

�
�
J
.������A�#����#��(T) 

36 42 B1 

�
�
J
.������A�#�������
� 32 38 B1 

 

��
�
�*�     * %:	%�	�%
	
�%
=���$��%:	��	
��-JJK	�$'	���� $����

	�#���	�����
�
J
.������A�#� &�'����-�#	��	#�O	� ���. 23     

                       (�"����
��-JJK	 �'��
� 90 �
� 110 $�����
��-JJK	�"���	��
 ��

	�#�#'���:	���	
��-JJK	&�'�
�
-�:�'����:	�'��
� 85 �
� 

-�:�����'��
� 115  #	�
�	
��) 

** ��6"��

	�#� ���%:	#����������	
��-JJK	�.� &�'��
%:	�	��.M��"�&���

	�#� 3
�-�:����	��.M��"�&�#����;������ 
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

��
�
�*�   

    1.  ���. 23 : �	#�O	�?
�#B�6P���#�	����� ��

	�#���	�����
�
J
.������A�#� 

                  2.  EN 50294  Measurement method of total input power of ballast lamp circuits
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��

	�#���	
���.M��"�#��	 !��
#����������	
��-JJK	#��	 (Low Loss Ballast : Low Power Factor Type) ��	�����
�
J
.������A�#� ��'	�"� 1/2 

    

�������	�
���	��
����
����������
���	�      

��. 1006-2 : 2549 

!���
�*���
����A"
�%�*&�
 C�7�*����	��!��
���'::;
*&�
 

 ( Low Loss Ballast : Low Power Factor Type ) 

 ��
���!����:�A��
��
B�*� 

 

1.   ��!
�* 

��

	�#���	
���.M��"�#��	 ( Low Loss Ballast ��=� Low Watt Loss Ballast ) !��
#����������	
��-JJK	#��	 (Low 

Power Factor Type) ��	�����	�&!'�	�����-�$���
�
J
.������A�#������:�-�'  (Preheat)   

 

2.   ��������	
��
	 

        2.1 ����?
�#B�6P��"�-
'����	�������%�6B	�?
�#B�6P�#	��	#�O	� ���. 23    3
��"�	�����%:	��6�B.��&!'�	�

�.���
�"���	��
$��$

�
 (tw) �
�%:	��6�B.���"������$/0��"���	��
$��$

�
 (�t) &�&����M	# ���.   

2.2 �"�	������$'�%�	�����$�	
��	
��-JJK	 (W) $���
�
�"���	��
�%�=�����	��	�-
'����	��������	#�O	�

?
�#B�6P���#�	����� %:	��6�B.��&!'�	��.���
�"���	��
$��$

�
 (tw) �
�%:	��6�B.���"������$/0��"���	��
$��

$

�
 (�t) ��#����

	�#� 

2.3  ������

	�#���	����&!'������
��-JJK	 220 3�
#�   ��=� 230 3�
#�   %�	�G"� 50 �~��#A�  

        2.4  �"%:	��6�B.��&!'�	��.���
�"���	��
$��$

�
( Rated Maximum Operating Temperature of A Ballast Winding ) 

-�:�'����:	 90 ��,	�A
�A"�� ( tw -�:�'����:	 90 ) 

        2.5  �"%:	��6�B.���"������$/0��"���	��
$��$

�
 (Rated Temperature Rise of A Ballast Winding) -�:���� 30 ��,	

�A
�A"�� (�t -�:���� 30)  

        2.6  �"$�0�#:��	���� ���.$�����# �"���	�	����
�-�:
	�-J �
�&!'-
'����	�-J�:��$�	
 1.5 #�.��.  

        2.7  �"%:	
�!�"������*�B	��
���	� [Energy Efficiency Index (EEI) Classification]  -�:�'����:	%:	�"�����&�#	�	��"� 1 

��=���
���#	��	#�O	� EN 50294 

%:	
�!�"������*�B	��
���	� [Energy Efficiency Index (EEI) Classification] ��	�G/� #�������=��
�

#���
$�"���
�G/� %:	��	
��-JJK	���$����

	�#��
��
�
B	�&#'�B	���	��
����"�������'-��.:�B	��

�'	���� ��:���
���	� A  ������*�B	��.� G/� D ������*�B	�#��	�"���
       

 

3.  �"����	���
��	�����������	���	�&!'�	�#	��"�?.'&!'��	��
  ($A-/C-*-��
�D�$A-��
����
���
���!��	���
��) 
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�
���	�                                                                                                                                                                        ��.1006-2: 2549 

��

	�#���	
���.M��"�#��	 !��
#����������	
��-JJK	#��	 (Low Loss Ballast : Low Power Factor Type) ��	�����
�
J
.������A�#� ��'	�"� 2/2 

    

�������	�
���	��
����
����������
���	�      

#	�	��"�  1  ��6P�%:	����
$��%:	��	
��-JJK	�$'	�����"�&!'��

	�#���	
���.M��"�#��	 �
�%:	
�!�"������*�B	��
���	�$�0�#��	 

                         $����

	�#���	
���.M��"�#��	 
 

!��
�
�
 
����
��	
��-JJK	(W) $��

�
�
�"�%�	�G"� 50 Hz 

%:	����
$����	
��-JJK	

�$'	���� (W) * 

%:	
�!�" 

������*�B	��
���	� 

(EEI) 

15 23 B1 

18 24 B1 

30 38 B1 

 

�
�
J
.������A�#����#��(T) 

36 42 B1 

�
�
J
.������A�#�������
� 32 38 B1 

         

        ��
�
�*�   * %:	%�	�%
	
�%
=���$��%:	��	
��-JJK	�$'	���� $����

	�#���	�����
�
J
.������A�#� &�'����-�#	��	#�O	� ���. 23   

( �"����
��-JJK	 �'��
� 90 �
� 110 $�����
��-JJK	�"���	��
 ��

	�#�#'���:	���	
��-JJK	&�'�
�
-�:�'����:	�'��
� 85     

�
�-�:�����'��
� 115 #	�
�	
�� )  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

��
�
�*�   

1.  ���. 23 : �	#�O	�?
�#B�6P���#�	����� ��

	�#���	�����
�
J
.������A�#� 

         2.  EN 50294  Measurement method of total input power of ballast lamp circuits
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��

	�#���	
���.M��"�#��	 !��
#����������	
��-JJK	#��	 (Low Loss Ballast : Low Power Factor Type) ��	�����
�
%�����#�J
.������A�#� ��'	�"� 1/2 

    

�������	�
���	��
����
����������
���	�      

��. 1006-3 : 2549 

!���
�*���
����A"
�%�*&�
 C�7�*����	��!��
���'::;
*&�
 

 ( Low Loss Ballast : Low Power Factor Type ) 

 ��
���!����������*�:�A��
��
B�*� 

 

1.   ��!
�* 

��

	�#���	
���.M��"�#��	 ( Low Loss Ballast ��=� Low Watt Loss Ballast ) !��
#����������	
��-JJK	#��	 (Low 

Power Factor Type) ��	�����	�&!'�	�����-�$���
�
%�����#�J
.������A�#����-�:�"��

	�#���.:&�#��  

 

2.   ��������	
��
	 

        2.1  ����?
�#B�6P��"�-
'����	�������%�6B	�?
�#B�6P�#	��	#�O	� IEC 61347-1 �
� IEC 61347-2-8      

2.2  ������

	�#���	����&!'������
��-JJK	 220 3�
#�  ��=� 230 3�
#�  %�	�G"� 50 �~��#A�  

        2.3  �"%:	��6�B.��&!'�	��.���
�"���	��
$��$

�
( Rated Maximum Operating Temperature of A Ballast Winding ) 

-�:�'����:	 90 ��,	�A
�A"�� ( tw -�:�'����:	 90 ) 

        2.4  �"%:	��6�B.���"������$/0��"���	��
$��$

�
 (Rated Temperature Rise of A Ballast Winding) -�:���� 30 ��,	

�A
�A"�� (�t -�:���� 30)  

        2.5  �"$�0�#:��	���� ���.$�����# �"���	�	����
�-�:
	�-J �
�&!'-
'����	�-J�:��$�	
 1.5 #�.��.  

        2.6  �"?
�	��
���#	��	#�O	� IEC 61347-1 �
� IEC 61347-2-8 3
��"�	�����%:	��6�B.��&!'�	��.���
�"���	��


$��$

�
 (tw) �
�%:	��6�B.���"������$/0��"���	��
$��$

�
 (�t) &��	��	�?
�	��
����	�

�'���Q���#��	��
���$����:���	�$����O  ��=��'���Q���#��	��
����"�-
'�	#�O	� ���./ISO 17025 3
�

?
�	��
���#'���"�	��-�:���� 2 �1 

        2.7  �"%:	
�!�"������*�B	��
���	� [Energy Efficiency Index (EEI) Classification]  -�:�'����:	%:	�"�����&�#	�	��"� 1 

��=���
���#	��	#�O	� EN 50294 

%:	
�!�"������*�B	��
���	� [Energy Efficiency Index (EEI) Classification] ��	�G/� #�������=��
�

#���
$�"���
�G/� %:	��	
��-JJK	���$����

	�#��
��
�
B	�&#'�B	���	��
����"�������'-��.:�B	��

�'	���� ��:���
���	� A  ������*�B	��.� G/� D ������*�B	�#��	�"���
  

 

3.  �"����	���
��	�����������	���	�&!'�	�#	��"�?.'&!'��	��
  ($A-/C-*-��
�D�$A-��
����
���
���!��	���
��) 
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���6��@�	�$�������6�������
�
���	�                                                                                                                                                                        ��.1006-3: 2549 

��

	�#���	
���.M��"�#��	 !��
#����������	
��-JJK	#��	 (Low Loss Ballast : Low Power Factor Type) ��	�����
�
%�����#�J
.������A�#� ��'	�"� 2/2 

    

�������	�
���	��
����
����������
���	�      

#	�	��"�  1  ��6P�%:	����
$��%:	��	
��-JJK	�$'	�����"�&!'��

	�#���	
���.M��"�#��	 �
�%:	
�!�"������*�B	��
���	�$�0�#��	 

                  $����

	�#���	
���.M��"�#��	 
 

!��
�
�
 
����
��	
��-JJK	(W) $��

�
�
�"�%�	�G"� 50 Hz 

%:	����
$����	
��-JJK	

�$'	���� (W) 

%:	
�!�" 

������*�B	��
���	� 

(EEI) 

18 24 B1 

24 32 B1 

�
�
%�����#�J
.������A�#�

���  TC-L 

36 42 B1 

18 26 B1 

24 32 B1 

�
�
%�����#�J
.������A�#�

��� TC-F 

36 43 B1 

10 16 B1 

13 19 B1 

18 24 B1 

�
�
%�����#�J
.������A�#�

���  TC-D, TC-DE

26 34 B1 

18 26 B1 �
�
%�����#�J
.������A�#�
��� TC-T, TC-TE 

26 34 B1 

10 16 B1 

16 23 B1 

21 29 B1 

28 36 B1 

�
�
%�����#�J
.������A�#�

���  TC-DD, TC-DDE 

38 45 B1 

 
 
 
 
 
 
 
 
 
 
 
 
 
��
�
�*�   

1.  IEC 61347-1 (2003) Lamp controlgear – Part 1 : General and safety requirements 

2.  IEC 61347-2-8 (2000) , Lamp control gear – Part 2-8 : Particular requirements for ballasts for fluorescent lamps                

         3.  EN 50294  Measurement method of total input power of ballast lamp circuits
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��

	�#���	
���.M��"�#��	 !��
#����������	
��-JJK	#��	(Low Loss Ballast : Low Power Factor Type) ��	�����
�
��	A
��!	���%�	�
��-��.�    ��'	�"� 1/2 

    

�������	�
���	��
����
����������
���	�      

��. 1006-4 : 2549 

!���
�*���
����A"
�%�*&�
 C�7�*����	��!��
���'::;
*&�
 

( Low Loss Ballast : Low Power Factor Type )  

��
���!�����Z
B�7�C
��,��
����'��A� 

 

1.   ��!
�* 

��

	�#���	
���.M��"�#��	 ( Low Loss Ballast ��=� Low Watt Loss Ballast ) !��
#����������	
��-JJK	#��	 (Low 

Power Factor Type) ��	�����	�&!'�	�����-� $���
�
��	A
��!	���%�	�
��-��.�  

 

2.   ��������	
��
	 

        2.1  ����?
�#B�6P��"�-
'����	�������%�6B	�?
�#B�6P�#	��	#�O	� IEC 61347-1 �
� IEC 61347-2-9   

2.2  ������

	�#���	����&!'������
��-JJK	 220 3�
#�  ��=� 230 3�
#�  %�	�G"� 50 �~��#A�  

        2.3  �"%:	��6�B.��&!'�	��.���
�"���	��
$��$

�
( Rated Maximum Operating Temperature of A Ballast Winding ) 

-�:�'����:	 120 ��,	�A
�A"�� ( tw -�:�'����:	 120 ) 

        2.4  �"%:	��6�B.���"������$/0��"���	��
$��$

�
 (Rated Temperature Rise of A Ballast Winding) -�:���� 55 ��,	

�A
�A"��  (�t -�:���� 55)  

2.5  �"$�0�#:��	���� ���.$�����# �"���	�	����
�-�:
	�-J �"��"$�	
���	������$�	
$���	�-J�"�&!'  

        2.6  �"?
�	��
���#	��	#�O	� IEC 61347-1 �
� IEC 61347-2-9  3
��"�	�����%:	��6�B.��&!'�	��.���
�"�

��	��
$��$

�
 (tw) �
� %:	��6�B.���"������$/0��"���	��
$��$

�
 (�t) &��	��	�?
�	��
��� �	�

�'���Q���#��	��
���$����:���	�$����O  ��=��'���Q���#��	��
����"�-
'�	#�O	� ���./ISO 17025 3
�

?
�	��
���#'���"�	��-�:���� 2 �1 

        2.7  �"��	
��-JJK	�$'	���� (Input Power, Pin) �
�%:	
�!�"%�6B	� (Quality Index) #	�$'���	��
&�#	�	��"� 1 

%:	
�!�"%�6B	� (Quality Index) ��	�G/� ��#�	�:������:	���	
��-JJK	�"���

	�#��:	�&�'�
�
    ��=�

��	
��-JJK	�"��
�
 (Lamp Power) ��� ��	
��-JJK	�.M��"�&���

	�#� (Ballast  Loss) 

 

3.  �"����	���
��	�����������	���	�&!'�	�#	��"�?.'&!'��	��
  ($A-/C-*-��
�D�$A-��
����
���
���!��	���
��) 
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�
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��

	�#���	
���.M��"�#��	 !��
#����������	
��-JJK	#��	 (Low Loss Ballast : Low Power Factor Type) ��	�����
�
��	A
��!	���%�	�
��-��.�                            ��'	�"� 2/2 

    

�������	�
���	��
����
����������
���	�      

#	�	��"�  1  ��6P�%:	����
$��%:	��	
��-JJK	�$'	�����"�&!'��

	�#���	
���.M��"�#��	 �
�%:	
�!�"%�6B	�$�0�#��	 

                               $����

	�#���	
���.M��"�#��	 
 

!��
�
�
 
����
��	
��-JJK	(W) $��

�
�
�"�%�	�G"� 50 Hz 

%:	����
$����	
��-JJK	

�$'	���� (W) 

%:	
�!�"%�6B	� 

(Quality Index) 

50 59 5.55 

80 89 8.88 

125 137 10.4 

250 266 15.6 

400 425 16.0 

700 735 20.0 

�
�
-�����%�	�
���.� 

1000 1050 20.0 

35 48 2.69 

70 88 3.88 

150 170 7.50 

250 275 10.0 

400 440 10.0 

1000 1065 15.0 

�
�
����
~	-

� 

2000 2080 25.0 

35 48 2.69 

50 62 4.16 

70 83 5.38 

100 115 6.66 

150 170 7.50 

250 275 10.0 

400 440 10.0 

�
�
3A�
"��%�	�
��-��.� 

1000 1090 11.1 

  

 

 

 

 

 

��
�
�*�   

1.  IEC 61347-1 (2003) Lamp controlgear – Part 1 : General and safety requirements 

2.  IEC 61347-2-9 (2003) Lamp controlgear – Part 2 : Particular requirements for ballasts for discharge lamps (excluding fluorescent  

     lamps)            
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���6��@�	�$�������6�������
�
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��

	�#���	
���.M��"�#��	  (Low Loss Ballast)  

    

�������	�
���	��
����
����������
���	�      

�-���	��
/��
�
�0��B08�!���
�*���
����A"
�%�*&�
 

1.  %�6
���6��@�	��"���	��
������6P�$�0�#��	 ��	�����	�&!'�	�����-�&���6"�"�

�����	�&!'�	����,� �	��"%�	���	����#'�����	�6	%�6
���6�&�'���	���

��
%
'��#	�
���6��	� &!'�	� 

2.  ��

	�#���	�����
�
J
.������A�#� �����	
���.M��"�#��	  ��=��"��	�-JJK	

`�	�?
�#��"���:	 ��

	�#������ 5 ���B�� �	�	�G��:�#	�%:	#����������	
��

-
'���� 2 !��
 %=� ���%:	#����������	
��#��	���	���	�����	�&!'��	���-�:

�	� �!:� #	��'	� �
� ���%:	#����������	
��-JJK	�.� ���	���	�����	�&!'��	����	� �!:� &��	%	���	����	� 

�
� 3���	�  

3.    %:	
�!�"������*�B	��
���	� [Energy Efficiency Index (EEI) Classification] ��	�G/� #�������=��
�#���
$�"���
�

G/� %:	��	
��-JJK	���$����

	�#��
��
�
B	�&#'�B	���	��
����"�������'-��.:�B	���'	���� ��:���
���	� A  

������*�B	��.� G/� D ������*�B	�#��	�"���
 

                       %:	
�!�"������*�B	��
���	�  �'	����#	��	#�O	� AS/NZS 4783.2   ������

	�#��"�&!'�	��:������
�


#	� International lamp coding system (ILCOS)  
��#	�	��"� 1 – 3     

        3.1  ��	������

	�#������
;��"�&!'������
��-JJK	�"���	��
�	���:	��=���:	��� 250 3�
#�   %:	
�!�"������*�B	� 

                �
���	�&�'����-�#	�#	�	��"� 1 

        3.2  ��	������

	�#������
;��"�&!'������
��-JJK	�"���	��
�	���:	��=���:	��� 240 3�
#��
�-�:���� 250 3�
#�  %:	 

                
�!�"������*�B	��
���	�&�'����-�#	�#	�	��"� 2 

        3.3  ��	������

	�#��=��< %:	
�!�"������*�B	��
���	�&�'����-�#	�#	�	��"� 3 

3.4  $'���	��
������#����	������
�� A1 

        3.4.1  #'��������

	�#��"��	�	�G����%:	���
��-JJK	-
' 

        3.4.2  %:	��	
��-JJK	����"�������'%:	�
'��"����
��-JJK	�"���	��
#'���"%:	-�:����%:	�"�����&�#	�	��"� 1 – 3   

                  !:�� A1 

        3.4.3  %:	��	
��-JJK	����"�%�	���:	��'��
� 25 #'���"%:	-�:�����'��
� 50 $��%:	�"�����&�#	�	��"� 1 – 3  !:�� A1 

        3.4.4  ��

	�#�#'���	�	�G����%:	���
��-JJK	-
'�"�%�	���:	��'��
� 10 
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��

	�#���	
���.M��"�#��	  (Low Loss Ballast)  

    

�������	�
���	��
����
����������
���	�      

*
�
��%& 1 

 
 

 

*
�
��%& 2 
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��

	�#���	
���.M��"�#��	  (Low Loss Ballast)  

    

�������	�
���	��
����
����������
���	�      

*
�
��%& 3 
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�
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��

	�#���	
���.M��"�#��	  (Low Loss Ballast)  

    

�������	�
���	��
����
����������
���	�      

�-�����	���/��
�*7�*�8� /C-�
� 

 1.   %��#�
#�0�#	��	#�O	� �	�#�
#�0��	�-JJK	��	���������,-�� $�� ��,������G	���:������,-�� 

         2. %��#�
#�0�&�'�"�	����	�%�	��'��$����

	�#��"�
" ( 3
��	���	 ��=� �	��	 ) ��!:��������
�
���	�-
' �
�              

�	�$�����#�/
��

	�#�#'����:���=��

�	����
��"��%�	�  �
� %��#:�
�
�����$�0�#:�
�
��$��3%�-J 
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%�6
���6��@�	�$�������6�������
�
���	�                                                                                                                                                                           ��.1007: 2549 

���#���������*�B	��.� (High Efficiencient Motor)                                                                                                                                                                             ��'	�"� 1/2 

 

�������	�
���	��
����
����������
���	� 

��. 1007 : 2549 

��
*�����	�7�@7#
��A�  

( High Efficient Motor ) 

1.  ��!
�* 

���#������"�����	������*�B	��.� ��	�����������
��-JJK	������
�� 3 �J�   $�	
#�0��#: 0.55 ��3
��##�  G/� 110 

��3
��##�  

 

2.  ��������	
��
	 

2.1 �"����	���
�$'��.
 ������
'�� 

2.1.1 ����?
�#B�6P��"�-
'����	�������%�6B	�?
�#B�6P�#	��	#�O	� IEC 60034-1, IEC 60034-2, IEC 

60034-5,  IEC 60034-6, IEC 60034-7, IEC 60034-12 �
� IEC 60072 ��=� �	#�O	��=���"���"����:	  

2.1.2 �	�������%:	������*�B	�$�����#��� ��=���
���#	��	#�O	� IEEE – 112 (Method B) ��=� 

�	#�O	� IEC 60034-2 �"�����?
�	��
����������	��'���Q���#��	��
���$����:���	�$����O 

��=� �'���Q���#��	��
����"�-
'�	#�O	� ���./ISO 17025 

2.1.3 �������#�����	����&!'������
�� 3 �J� 380 3�
#�  G/� 415 3�
#� 50 �~��#A� 

2.1.4  %:	%�6
���6��	�-JJK	 �!:� ���
��-JJK	 �����-JJK	 ��	
��-JJK	 �
� ��6�B.���"����#�������-
' 

2.1.5 �"%:	 IP -�:#��	��:	 54 

2.1.6  �"@�����'�$

�
 #'���"��
���	�����6�B.��-
'-�:#��	��:	 !�0���J ( class F ) 

2.2 �"%:	������*�B	���#�$�����#��� (Nominal Motor Efficiency) -�:�'����:	%:	�"�����&�#	�	��"� 1 ��=���
���

#	��	#�O	� IEEE 112 ��=� #	�	��"� 2 ��=���
���#	��	#�O	� IEC 60034-2 

  

3.   �"����	���
��	�����������	���	�&!'�	�#	��"�?.'&!'��	��
  ($A-/C-*-��
�D�$A-��
����
���
���!��	���
��) 
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���#���������*�B	��.�(High Efficient Motor)                                   ��'	�"� 2/2 

  

�������	�
���	��
����
����������
���	� 

#	�	��"� 1 %:	������*�B	�$�0�#��	$�����#���������*�B	��.�  3 �J� ��=���
���#	��	#�O	� IEEE 112 

������*�B	�$�0�#��	 (%)  $�� ���#���������*�B	��.� 3 �J�                    

�"�B	���#;�����
 (Full Load) 

 

����
��	
�����$�����#��� 

(��3
��##�) 
2 $�0� (3000 rpm) 4 $�0� (1500 rpm) 6 $�0� (1000 rpm) 

0.55 75.0 77.0 76.0
0.75 75.5 82.5 80.0
1.1 82.5 84.0 85.5
1.5 84.0 84.0 86.5
2.2 85.5 87.5 87.5
3.7 87.5 87.5 87.5
5.5 88.5 89.5 89.5
7.5 89.5 89.5 89.5
11 90.2 91.0 90.2
15 90.2 91.0 90.2

18.5 91.0 92.4 91.7
22 91.0 92.4 91.7
30 91.7 93.0 93.0
37 92.4 93.0 93.0
45 93.0 93.6 93.6
55 93.0 94.1 93.6
75 93.6 94.5 94.1
90 94.5 94.5 94.1

110 94.5 95.0 95.0

 ��	���#�  �'	���� IEEE 3
�-
'�"�	���	��
%:	$�����#���$�	
 0.55 ��3
��##� ������#�� 
 

      #	�	��"� 2 %:	������*�B	�$�0�#��	$�����#���������*�B	��.� 3 �J� ��=���
���#	��	#�O	� IEC 60034-2 

������*�B	�$�0�#��	 (%)  $�� ���#���������*�B	��.� 3 �J�              

�"�B	���#;�����
 (Full Load) 

 

����
��	
�����$�����#��� 

(��3
��##�) 
2 $�0� (3000 rpm) 4 $�0� (1500 rpm) 

1.1 82.8 83.8
1.5 84.1 85.0
2.2 85.6 86.4
3 86.7 87.4
4 87.6 88.3

5.5 88.6 89.2
7.5 89.5 90.1
11 90.5 91.0
15 91.3 91.8

18.5 91.8 92.2
22 92.2 92.6
30 92.9 93.2
37 93.3 93.6
45 93.7 93.9
55 94.0 94.2
75 94.6 94.7
90 95.0 95.0

 ��	���#� �'	����  IEC  Efficiency 1 
 

 

 

��
�
�*�  ����	��"��	�	�G�:	�������#�� 

1.  IEC 60034-1 , IEC Standard, Rotating Electrical Machines, Part 1: Rating and Performance 

2.  IEC 60034-12 , Rotating Electrical Machines, Part 12: Starting performance of single-speed three-phase cage induction motors for voltages up to and including 660 V 

3.  IEC 60034-5 , Rotating Electrical Machines, Part 5:  Classification of degree of protection provided by enclosures for rotating electrical machine (IP code) 

4.  IEC 60034-6 , Rotating Electrical Machines, Part 6: Methods of cooling (IC code) 

5.  IEC 60034-7 , Rotating Electrical Machines, Part 7: Classification of types of construction and mounting arrangements (IM code) 

6.  IEC 60072 , Dimension and output series for rotating electrical machines 

7.  IEEE Std. 112-1996 , Test Procedure for Polyphase Induction Motors and Generators 

8.  IEC 60034-2 : 1972 , Rotating Electrical Machines, Paart 2 : Methods for determining losses and efficiency  of rotating electrical ma chinery from tests (excluding maachines for  

     traction vehiicles) 
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���#���������*�B	��.�(High Efficient Motor)                        

  

�������	�
���	��
����
����������
���	� 

�-���	��
/��
�
�0��B08���
*�����	�7�@7#
��A� 

1. %�6
���6��@�	��"���	��
������6P�$�0�#��	 ��	�����	�&!'�	�����-�  &���6"�"������	�&!'

�	����,�  �	��"%�	���	����#'�����	�6	%�6
���6�&�'���	�����
%
'��#	�
���6�

�	�&!'�	� 

2. ���#����"�
	�!��
 �
	�����B� �	��
=��A=0� %���
=��$�	
���#���&�'���	������

�	�&!'�	� %�����	�6	
���6�$��B	�� (Load) 
���6��	�#�
#�0� 
���6��B	���

'���"�#�
#�0�&!'�	� �
� 


���6��	��K�����`����
��0�	 $���	��:���'����#���   

3. �	��
=��A=0����#���-�:%��
.�	%	#��	��
 %�����	�6	G/��	���	�&!'�	�$�����#��� ���	�6	%:	������*�B	� �
� 

%:	&!'�:	�#
�
�	���	�&!'�	��������	�#�
���&�  �
� %�����	�6	A=0����#���������*�B	��.���=���
���

���#���$���
���"���"��	�-
' 

4. ���#���������*�B	��.� �"��0��	#�O	� IEEE �
� �	#�O	� IEC  A/����0�����	#�O	��"��*"�	��
���������*�B	�

�"��#�#:	����  3
����#���#���
"����� ��=���
���
'����*"#	��	#�O	� IEC �
���*"#	��	#�O	� IEEE  ��-
'%:	

������*�B	��"��#�#:	����   

 

�-�����	���/��
�*7�*�8� /C-�
� 

1. %��#�
#�0�#	��	#�O	� �	�#�
#�0��	�-JJK	��	���������,-�� $�� ��,������G	���:������,-�� 

2. �	�#�
#�0��
���	�������	 &�'�Q���#�#	�%.:�=��	�&!'$��?.'?
�# 
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�����6�����%�	���;�������#������~	�������#��	 (Variable Speed Drive : Low Harmonic Type)                ��'	�"� 1/2 

    

�������	�
���	��
����
����������
���	� 

��. 1008-1 : 2549 

����������!��
�
�M���!��
*��� �!!Q
�����7�*&�
 

( Variable Speed Drive : Low Harmonic Type ) 

1.  ��!
�* 

      �����6�����%�	���;�������#��� �"�&!'%��%��%�	���;����$�����#������"�����	 ����!��
 Pulse Width Modulate  

      (PWM) &!'���-JJK	������
�� %�	�G"� 50 �~��#A� ���
��-JJK	-�:���� 1,000 3�
#�  

 

2.  �����	�-���
����-
��

�-
  

        2.1  &!'����������
��-JJK	������
�� 1 �J� ��=� 3 �J� %�	�G"� 50 �~��#A�  ���
��-JJK	-�:���� 1,000 3�
#� 

        2.2  ��	��
�	��
:����MM	6�����(Electromagnetic Emission) �
���#:���MM	6�����(Electromagnetic  

                Immunity) ����-�#	��	#�O	� IEC 61800-3  

        2.3  �������� (Surge)  ����-�#	��	#�O	� IEC 61800-3 

 

3.  �����	�-���
����-
��
���!��� 

       3.1  &!'%�	�G"��	�� (Carrier Frequency) -�:#��	��:	 1 ��3
�~��#A� 

       3.2  �	�	�G����%�	�G"�
'	�$	���-
'&�!:��-�:�'����:	 0.5 - 60 �~��#A� 

       3.3  �	�	�G����%�	�G"�-
'
���"�
G/� 0.1 �~��#A�  3
��"%�	�?�
�
	
$��%�	�G"�-�:�����'��
� + 0.5 $��%�	�G"��"�#�0� 

       3.4  �	�	�G�
=���.���� V/f (Voltage/frequency pattern characteristic) ���������
�:��%��"�(Constant V/f ratio)  

              ��=� ������%:	-
' (Variable V/f ratio) 

       3.5  ����������� ��=���
���#	��	#�O	� IEC 61800-2  -
'-�:�'����:	�"���	��
 %=� 

               3.5.1  -�:�'����:	�'��
� 110  $��%:	���������
$�����#��� -
'�	�   -�:�'����:	 60 ���	�" ��=� 

               3.5.2  -�:�'����:	�'��
� 180  $��%:	���������
$�����#��� -
'�	�   -�:�'����:	 0.5 ���	�"  

 

4.  �����	�-���
����-
��
��;�������	��""
��,-�   ( Protection  and  Alarm Functions ) 

4.1 �"�	��K������%�=���%��%��%�	���;����-�:&�'��"��	�  ��=����	���6"#:	�< #:�-��"0 

                4.1.1  ���������
'	�$	��� (Output Over-current) 

                4.1.2  ���
������
'	�$	�$'	 (Input Over-voltage) 

                4.1.3  ���
�����-J#���.�����-� (DC Bus Over-voltage) 

                4.1.4  �	�
�
�����	�
'	�$	��� (Output Short Circuit) 

                4.1.5  �"�����?�
��:��
�
�� (Ground Fault) 

                4.1.6  -J
��!���$6� (Momentary Power Failure ) 

                4.1.7  �	�$	
�J�$�����
��
'	�$	�$'	 (Input Phase Failure ) 

                4.1.8  ���
��#�
'	�$	�$'	 (Input Under voltage) 

                4.1.9  ��6�B.��$���%�=���%��%��%�	���;�����.�?�
��#�  (Inverter Over temperature) 

4.2 �"��MM	6��'���=���%�=���%��%��%�	���;����?�
��#� (Fault  Alarm)  
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�����6�����%�	���;�������#������~	�������#��	 (Variable Speed Drive : Low Harmonic Type)                ��'	�"� 2/2 

    

�������	�
���	��
����
����������
���	� 

5.  �����	�-���
����#
�����-�� (Environment Service Conditions) 

          5.1  &!'-
'&��B	���6�B.�����$'	� (Ambient Temperature) 5 G/� 40  ��,	�A
�A"�� 

          5.2  &!'-
'&��B	�%�	�!=0�������*��'��
� 5 - 85   3
�-�:���
��
�0�	 (Non-Condensing) 

          5.3  &!'-
'&��B	��	�#�
#�0��"��"�	���������=�� #	��	#�O	� IEC 61800-2 

5.4  �"%:	 IP -�:�'����:	 20 

 

6.  ��:	��'��#'���"�����6�%��%������	6~	������� �!:�  �"#�����"�����	-JJK	������
�� (AC Line Chokes)  $�	
 

     -�:#��	��:	�'��
� 3  $������"�
�A����.
$�������6�����%�	���;�������#��� ��=�#�����"�����	-JJK	�����#��  

      (DC  Link  Chokes )  �"��"$�	
��������#�����"�����	-JJK	������
�� 

7.  �"%.:�=�&��	�#�
#�0� �	�&!'�	� �
� �	���	�������	 ��'��#	�	��	�#������ ����B	�	-�� ��=� B	�	������ 

8.  �"����	�������?
�	��
����	�3���	�?.'?
�# 

9.  �"����	���
��	�����������	���	�&!'�	�#	��"�?.'&!'��	��
  ($A-/C-*-��
�D�$A-��
����
���
���!��	���
��) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

��
�
�*�   

1.  IEC 61800-2 (1998-03) Adjustable speed electrical power drive systems - Part 2: General requirements - Rating specifications for low voltage adjustable  

     frequency a.c. power drive systems  

2.  IEC 61800-3 (1996-06) Adjustable speed electrical power drive systems - Part 3: EMC product standard including specific test methods 

3.  IEC 61000-3-2 (2001-10) Electromagnetic compatibility (EMC) - Part 3-2: Limits - Limits for harmonic current emissions (equipment input current <= 16A  

     per phase) 

4.  IEC 61000-3-4 (1998-10) Electromagnetic compatibility (EMC) - Part 3-4: Limits - Limitation of emission of harmonic currents in low-voltage power supply  

     systems for equipment with rated current greater than 16 A  
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�������	�
���	��
����
����������
���	� 

��. 1008-2 : 2549 

����������!��
�
�M���!��
*��� �!!Q
�����7��A� 

(Variable Speed Drive : High Harmonic Type) 

1.  ��!
�* 

      �����6�����%�	���;�������#��� �"�&!'%��%��%�	���;����$�����#������"�����	 ����!��
 Pulse Width Modulate  

      (PWM) &!'���-JJK	������
�� %�	�G"� 50 �~��#A� ���
��-JJK	-�:���� 1,000 3�
#�  

 

2.  �����	�-���
����-
��

�-
  

2.1  &!'����������
��-JJK	������
�� 1 �J� ��=� 3 �J� %�	�G"� 50 �~��#A�  ���
��-JJK	-�:���� 1,000  3�
#� 

        2.2  ��	��
�	��
:����MM	6�����(Electromagnetic Emission) �
� ��#:���MM	6�����(Electromagnetic  

                Immunity) ����-�#	��	#�O	� IEC 61800-3  

        2.3  �������� (Surge)  ����-�#	��	#�O	� IEC 61800-3 

 

3.  �����	�-���
����-
��
���!��� 

3.1  &!'%�	�G"��	�� (Carrier Frequency) -�:#��	��:	 1 ��3
�~��#A� 

3.2  �	�	�G����%�	�G"�
'	�$	���-
'&�!:��-�:�'����:	 0.5 - 60 �~��#A� 

3.3  �	�	�G����%�	�G"�-
'
���"�
G/� 0.1 �~��#A�  3
��"%�	�?�
�
	
$��%�	�G"�-�:�����'��
� + 0.5 $�� %�	�G"��"�#�0� 

3.4  �	�	�G�
=���.���� V/f (Voltage/frequency pattern characteristic) ���������
�:��%��"�(Constant V/f ratio)  

       ��=� ������%:	-
' (Variable V/f ratio) 

3.5  ����������� ��=���
���#	��	#�O	� IEC 61800-2  -
'-�:�'����:	�"���	��
 %=� 

3.5.1  -�:�'����:	�'��
� 110  $��%:	���������
$�����#��� -
'�	�   -�:�'����:	 60 ���	�" ��=� 

3.5.2  -�:�'����:	�'��
� 180  $��%:	���������
$�����#��� -
'�	�   -�:�'����:	 0.5 ���	�"  

 

4.  �����	�-���
����-
��
��;�������	��""
��,-�   ( Protection  and  Alarm Functions ) 

4.1 �"�	��K������%�=���%��%��%�	���;����-�:&�'��"��	�  ��=����	���6"#:	�< #:�-��"0 

4.1.1  ���������
'	�$	��� (Output Over-current) 

               4.1.2  ���
������
'	�$	�$'	 (Input Over-voltage) 

               4.1.3  ���
�����-J#���.�����-� (DC Bus Over-voltage) 

               4.1.4  �	�
�
�����	�
'	�$	��� (Output Short Circuit) 

               4.1.5  �"�����?�
��:��
�
�� (Ground Fault) 

               4.1.6  -J
��!���$6� (Momentary Power Failure ) 

               4.1.7  �	�$	
�J�$�����
��
'	�$	�$'	 (Input Phase Failure ) 

               4.1.8  ���
��#�
'	�$	�$'	 (Input Under voltage) 

               4.1.9  ��6�B.��$���%�=���%��%��%�	���;�����.�?�
��#�  (Inverter Over temperature) 

4.2 �"��MM	6��'���=���%�=���%��%��%�	���;����?�
��#� (Fault  Alarm)  
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�����6�����%�	���;�������#������~	��������.� (Variable Speed Drive : High Harmonic Type)  ��'	�"� 2/2                

    

�������	�
���	��
����
����������
���	� 

5.  �����	�-���
����#
�����-�� (Environment Service Conditions) 

5.1    &!'-
'&��B	���6�B.�����$'	� (Ambient Temperature) 5 G/� 40  ��,	�A
�A"�� 

5.2   &!'-
'&��B	�%�	�!=0�������*��'��
� 5 - 85   3
�-�:���
��
�0�	 (Non-Condensing) 

5.3   &!'-
'&��B	��	�#�
#�0��"��"�	���������=�� #	��	#�O	� IEC 61800-2 

5.4  �"%:	 IP -�:�'����:	 20 

 

6.  �"%.:�=�&��	�#�
#�0� �	�&!'�	� �
� �	���	�������	 ��'��#	�	��	�#������ ����B	�	-�� ��=� B	�	������ 

7.  �"����	�������?
�	��
����	�3���	�?.'?
�# 

8.  �"����	���
��	�����������	���	�&!'�	�#	��"�?.'&!'��	��
  ($A-/C-*-��
�D�$A-��
����
���
���!��	���
��) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

��
�
�*�   

1.  IEC 61800-2 (1998-03) Adjustable speed electrical power drive systems - Part 2: General requirements - Rating specifications for low voltage adjustable  

     frequency a.c. power drive systems  

2.  IEC 61800-3 (1996-06) Adjustable speed electrical power drive systems - Part 3: EMC product standard including specific test methods 
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�����6�����%�	���;�������#��� (Variable Speed Drive)  

    

�������	�
���	��
����
����������
���	� 

�-���	��
/��
�
�0��B08�����������!��
�
�M���!��
*��� 

1.   %�6
���6��@�	��"���	��
������6P�$�0�#��	 ��	�����	�&!'�	�����-�  &���6"�"������	� 

      &!'�	����,�  �	��"%�	���	����#'�����	�6	%�6
���6�&�'���	�����
%
'��#	� 

      
���6��	�&!'�	� 

2.  %�����-��	���"���:	�����6�
���
:	��:	 ���������#��� A/�����" 2 ����B� %=� ��� ~	���� 

     ���#��	 ���	���	�����	�&!'�	�����-��
��	��"�#'���
���%�=�������������
	�	�  �
� 

     ���~	��������.� ���	���	�����	�&!'�	�!���%�.: �"��"������
	�	�&!'�	���0� 

3.  �	��
=��A=0�%�����	�6	?
�#B�6P��"��"%.:�=��	�&!'�	�����B	�	-�� ��'������	��
�� 

     �	�$	�������  

 

�-�����	���/��
�*7�*�8� /C-�
� 

1.  %��#�
#�0�#	��	#�O	� �	�#�
#�0��	�-JJK	��	���������,-�� $�� ��,������G	���:������,-�� 

2.  �	�#�
#�0��
���	�������	 &�'�Q���#�#	�%.:�=��	�&!'$��?.'?
�# 

3.  %��#�
#�0�&�'�	�	�G������	6~	��������"��"��.:�
��&����� �
�-�:��'	�B	���������=��������#�	�#:������6� 

     -JJK	�=�� < &�����  -
'#	��	#�O	��	�#�
#�0� #	��"�?.'?
�#����  

4.  �	�#�
#�0������6�%��%��%�	���;�������#���3
�-�:-
'#�
#�0������6�%��%������	6~	�������  �!:�  �"#�����"�����	 

     -JJK	������
�� ( AC Line Chokes )  ��=� #�����"�����	-JJK	�����#�� (DC Link Chokes )  ���"?
��	&�'���
 

      �����~	�������-�
�$'	-�&������	� �
��	��"?
��	&�'�����6�-JJK	�=��< ���
%�	���"��	�-
' 
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��'���
�-JJK	��	
������0�	��� (Oil Immersed Power Transformer)                ��'	�"� 1/3                    

  

�������	�
���	��
����
����������
���	� 

��. 1009-1 : 2549 

��-�����'::;
��
��� �!!�8�
���  

( Oil Immersed Power Transformer ) 

1.   ��!
�* 

��'���
�-JJK	��	
����	����&!'���������	��:	� (Distribution Transformer) !��
�!:�0�	���(Oil-Immersed 

Transformer) ��� 1 �J� $�	
#�0��#: 10 ��3
3�
#�������� G/� 50 ��3
3�
#��������   �
���� 3 �J� $�	
#�0��#: 

25 ��3
3�
#��������  G/� 2,500 ��3
3�
#�������� $�	
���
��-JJK	������
��
'	�����.�-�:���� 24  ��3
3�
#� 

 

2.   ��������	
��
	 

2.1 ��'���
�-JJK	��	
�� !��
@���$����
� (Insulating Liquid Transformer) 

2.1.1 &!'�0�	�������@��� (Mineral Insulating Oil)  

2.1.2 3%����'	�#��G�� 

1)    #��G������N
?�/� (Hermetically Sealed Tank) ��=� 

2)    #��G������"G������0�	��� (Conservator Tank) 

2.1.3 �����
;� &�'�������	��?:���
;�A�
���� �"��"�	��	�#�	���:�$�������
;���
=����������!�0�< (Step-

Lap ��=� Normal Lap) ��=��

%�	��.M��"�&������
;� 

2.1.4 $

�
  

1)  ��'���
�$�	
-�:���� 250 ��3
3�
#��������  &�'&!'$

�
 ��=� J��
� ��	�	�����
�  

2)  ��'���
�$�	
�	���:	 250 ��3
3�
#��������  G/� 2,500 ��3
3�
#��������  &�'&!' $

�
 ��= 

      J��
���	�	�����
� ��=���
.����"�� 

       3)  @�����'�$

�
 #'���"��
���	�����6�B.��-
'-�:�'����:	 !�0���J (class F) 

2.2 �"����
���
��-JJK	
'	��$'	-�:���� 24 ��3
3�
#�  #	��"��	�-JJK	�%��
�� ��=� �	�-JJK	�:��B.��B	% ��	��
 

�
� �"����
���
��-JJK	
'	���� 416/240 3�
#� ��=� 400/230 3�
#� ��=� #	��"�?.'&!'��	��
 3
��"����
%�	�G"�

&!'�	� 50 �~��#A� 

2.3 �"����	���
�$'��.
 ������
'�� 

2.3.1 �	�������%�6B	�?
�#B�6P� #	��	#�O	� ���. 384 ��=� IEC  60076 

2.3.2 ?
�	��
�����#� (Routine Test) $����'���
� �"�����?
�	��
����@�	�$����'���
�#����0�< 

��=��-
'�
���#	��	#�O	� ���. 384 ��=� IEC 60076 A/������?
�	��
����������	��'���Q���#��	�

�
���$����:���	�$����O ��=� �'���Q���#��	��
����"�-
'�	#�O	� ���./ISO 17025 �"���
�G/� 

1)  %:	�	��.M��"���	
��-JJK	 ��6"�#;�B	�� (Full Load) �
� -�'B	�� (No Load)  

2)   %:	%�	�#'	��	�$

�
 

3)   %:	��#�	�:�����
�� 

4)   %:	����"�
�A�
�
����  

2.3.3 %:	�	��	�B	� �!:� $�	
  �0�	����$����'���
� 

2.3.4 �"%.:�=�&��	�#�
#�0� �	�&!'�	� �
� �	���	�������	 ��'��#	�	��	�#������ ����B	�	-�� ��=�

B	�	������  
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��'���
�-JJK	��	
������0�	��� (Oil Immersed Power Transformer)                ��'	�"� 2/3                    

  

�������	�
���	��
����
����������
���	� 

       2.4  �"%:	������*�B	� ( Efficiency )  �"�B	���'��
� 50  -�:#��	��:	%:	�"���	��
&�#	�	��"� 1 

       2.5  �"%:	��6�B.���"������$/0��"�$

�
$����'���
�  -�:���� 65 �%
��� �
� �"��0�	���-�:���� 60 �%
��� 3
��
���#	� 

              �	#�O	�  ���. 384 ��=� IEC 60076-2 6 ��6�B.���'��-�:���� 40 ��,	�A
�A"�� 

       2.6  �"%:	����"�
�A�
�
���� (Short-Circuit Impedance) #	��"��	��	�-JJK	� ��=� ?.'&!'��	��
  

       2.7  �"��"��������	��	���	�	�$����'���
� ��=����
#	��	#�O	� IEC 60076-10 �"%:	-�:����%:	�"���	��
#	�      

              �	#�O	� IEC, NEMA ��=� �	#�O	��=���"���"����:	 

       2.8  �"��
��� (Tapping , Tap Changer) &�'�	�	�G�������
��-JJK	-
' 

2.8.1  &�!:�����
��-�:�'����:	�'��
�  – 4 x 2.5  $������
���
��-JJK	����.� &��$#�	�-JJK	�%��
�� 

2.8.2  &�!:�����
��-�:�'����:	�'��
�  + 2 x 2.5  $������
���
��-JJK	����.� &��$#�	�-JJK	�:��B.��B	% 

       2.9  �	�#:�$

�
 (Vector Group) 

2.9.1  ��'���
�$�	
 -�:���� 250 ��3
3�
#��������  &�'#:���� Dyn 11 ��=� Yzn 11 ��=� #	��"�?.'&!'��	��
 

2.9.2  ��'���
�$�	
 �	���:	 250 ��3
3�
#��������  G/� 2,500 ��3
3�
#��������  &�'#:���� Dyn 11 ��=�  

           #	��"�?.'&!'��	��
 

 

3.    �"����	���
��	�����������	���	�&!'�	�#	��"�?.'&!'��	��
  ($A-/C-*-��
�D�$A-��
����
���
���!��	���
��) 

#	�	��"� 1 %:	������*�B	�$�0�#��	$����'���
�-JJK	��	
��  

$��
 $�	
  

(kVA) 

������*�B	� �"�B	�� 50 % 

���
��-JJK	 12 – 24 kV 

(%) 

Single phase 10 98.30 

 16 98.52 

 25 98.70 

 50 98.90 

Three phase 25 98.28 

 63 98.62 

 100 98.76 

 200 98.94 

 315 99.04 

 500 99.13 

 750 99.21 

 1000 99.27 

 1500 99.35 

 2000 99.39 

 2500 99.40 
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��'���
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������0�	��� (Oil Immersed Power Transformer)                ��'	�"� 3/3                    

  

�������	�
���	��
����
����������
���	� 

 

��
�
�*�  ����	��"��	�	�G�:	�������#�� 

1.  ���. 384-2543 �	#�O	�?
�#B�6P���#�	����� ��'���
�-JJK	��	
�� 

2.  IEC 60076-1 (2000-04)  Power transformers - Part 1: General 

3.  IEC 60076-2 (1993-04) Power transformers - Part 2: Temperature rise 

4.  IEC 60076-3 (2000-03) Power transformers - Part 3: Insulation levels, dielectric tests and external clearances in air  

5.  IEC 60076-4 (2002-06) Power transformers - Part 4: Guide to the lightning impulse and switching impulse testing - Power transformers and reactors 

6.  IEC 60076-5 (2000-07) Power transformers - Part 5: Ability to withstand short circuit  

7.  IEC 60076-8 (1997-11) Power transformers - Part 8: Application guide 

8.  IEC 60076-10 (2001-05) Power transformers - Part 10: Determination of sound levels  
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��'���
�-JJK	��	
�������'� ( Dry Type Power Transformer)                       ��'	�"� 1/3             

  

�������	�
���	��
����
����������
���	� 

��. 1009-2 : 2549 

��-�����'::;
��
��� �!!��-� 

( Dry Type Power  Transformer ) 

1.   ��!
�* 

��'���
�-JJK	��	
����	����&!'���������	��:	� (Distribution Transformer) !��
��'���
���'�(Dry-Type 

Transformer) ��� 1 �J� $�	
#�0��#: 10 ��3
3�
#�������� G/� 50 ��3
3�
#��������   �
���� 3 �J� $�	
#�0��#: 

25 ��3
3�
#��������  G/� 2,500 ��3
3�
#�������� �"��"$�	
���
��-JJK	������
��
'	�����.�-�:���� 24  ��3


3�
#� 

 

2.   ��������	
��
	 

2.1 ��'���
�-JJK	��	
�� !��
�����'� (Dry Type Transformer) 

2.1.1 &!'@��������A�� 

2.1.2 @���$��$

�
 #'���"��
���	�����6�B.��-
'-�:�'����:	 !�0���J (class F) 

2.1.3 #'���"�����6������� -
'��: 

1)  �����6�#��������6�B.�� (Temperature Sensor) #�
#�0��"�$

�
���#��	 ��	��� -�:�'����:	 2 !�
  

                            2)  ��

����	��	�	,!��
&���
�	�(Cross Flow Fan) ��=� !��
�=�� ��	��� -�:�'����:	 2 !�
 �"��"�	� 

                                   %��%���	���	�	�
'�������6�#��������6�B.�� 

2.2 �"����
���
��-JJK	
'	��$'	-�:���� 24 ��3
3�
#�  #	��"��	�-JJK	�%��
�� ��=� �	�-JJK	�:��B.��B	% ��	��
 

�
� �"����
���
��-JJK	
'	���� 416/240 3�
#� ��=� 400/230 3�
#� ��=� #	��"�?.'&!'��	��
 3
��"����
%�	�G"�

&!'�	� 50 �~��#A� 

2.3 �"����	���
�$'��.
 ������
'�� 

2.3.1 �	�������%�6B	�?
�#B�6P� #	��	#�O	� ���. 384 ��=� IEC  60076 

2.3.2 ?
�	��
�����#� (Routine Test) $����'���
� �"�����?
�	��
����@�	�$����'���
�#����0�< 

��=��-
'�
���#	��	#�O	� ���. 384 ��=� IEC 60076 A/������?
�	��
����������	��'���Q���#��	�

�
���$����:���	�$����O ��=� �'���Q���#��	��
����"�-
'�	#�O	� ���./ISO 17025 �"���
�G/� 

1)   %:	�	��.M��"���	
��-JJK	 ��6"�#;�B	�� (Full Load) �
� -�'B	�� (No    Load)  

2)   %:	%�	�#'	��	�$

�
 

3)   %:	��#�	�:�����
�� 

4)   %:	����"�
�A�
�
����  

2.3.3 %:	�	��	�B	� �!:� $�	
  �0�	����$����'���
� 

2.3.4 �"%.:�=�&��	�#�
#�0� �	�&!'�	� �
� �	���	�������	 ��'��#	�	��	�#������ ����B	�	-����=�

B	�	������ 

      2.4  �"%:	������*�B	� ( Efficiency )  �"�B	���'��
� 50  -�:#��	��:	%:	�"���	��
&�#	�	��"� 1 

      2.5  �"%:	��6�B.���"������$/0��"�$

�
$����'���
�  -�:���� 65 �%
��� 3
��
���#	��	#�O	�  ���. 384 ��=� IEC  

             60076-2 6 ��6�B.���'��-�:���� 40 ��,	�A
�A"�� 

      2.6  �"%:	����"�
�A�
�
���� (Short-Circuit Impedance) #	��"��	��	�-JJK	� ��=� ?.'&!'��	��
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��'���
�-JJK	��	
�������'� (Dry Type Power Transformer)                       ��'	�"� 2/3             

  

�������	�
���	��
����
����������
���	� 

      2.7  �"��"��������	��	���	�	�$����'���
� ��=����
#	��	#�O	� IEC 60076-10 �"%:	-�:����%:	�"���	��
#	�      

             �	#�O	� IEC, NEMA ��=� �	#�O	��=���"���"����:	 

      2.8  �"��
��� (Tapping , Tap Changer) &�'�	�	�G�������
��-JJK	-
' 

2.8.1  &�!:�����
��-�:�'����:	�'��
�  - 4x2.5  $������
���
��-JJK	����.� &��$#�	�-JJK	�%��
�� 

2.8.1  &�!:�����
��-�:�'����:	�'��
�  + 2x2.5  $������
���
��-JJK	����.� &��$#�	�-JJK	�:��B.��B	% 

      2.9  �	�#:�$

�
 (Vector Group) 

2.9.1  ��'���
�$�	
 -�:���� 250 ��3
3�
#��������  &�'#:���� Dyn 11 ��=� Yzn 11 ��=� #	��"�?.'&!'��	��
 

2.9.2  ��'���
�$�	
 �	���:	 250 ��3
3�
#��������  G/� 2,500 ��3
3�
#��������  &�'#:���� Dyn 11 ��=�  

           #	��"�?.'&!'��	��
 

 

3.  �"����	���
��	�����������	���	�&!'�	�#	��"�?.'&!'��	��
  ($A-/C-*-��
�D�$A-��
����
���
���!��	���
��) 

#	�	��"� 1 %:	������*�B	�$�0�#��	$����'���
�-JJK	��	
��  

$��
 $�	
  

(kVA) 

������*�B	� �"�B	�� 50 % 

���
��-JJK	 12 – 24 kV 

(%) 

Single phase 10 97.01 

 16 97.27 

 25 97.53 

 50 97.91 

Three phase 25 97.17 

 63 97.78 

 100 98.07 

 200 98.42 

 315 98.59 

 500 98.74 

 750 98.85 

 1000 98.92 

 1500 99.01 

 2000 99.06 

 2500 99.09 
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��'���
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�������	�
���	��
����
����������
���	� 

��
�
�*�  ����	��"��	�	�G�:	�������#�� 

1.  ���. 384-2543 �	#�O	�?
�#B�6P���#�	����� ��'���
�-JJK	��	
�� 

2.  �	#�O	��	�#�
#�0��	�-JJK	��	���������,-�� $�� ��	%� ��,������G	���:������,-�� &������� �	!.�G��B� (�.�.�. 2001) 

3.  ANSI C57.12.55-1987, Dry-Type Transformers Used in Unit Installations, Including Unit Substations-Conformance Standard 

4.  ANSI/IEEE Std. C57.110-1986 , Recommended Practice for Establishing Transformer Capability When Supplying Non-sinusoidal Load Currents 

5.  IEC 60076-1 (2000-04)  Power transformers - Part 1: General 

6.  IEC 60076-10 (2001-05) Power transformers - Part 10: Determination of sound levels  

7.  IEC 60076-2 (1993-04) Power transformers - Part 2: Temperature rise 

8.  IEC 60076-3 (2000-03) Power transformers - Part 3: Insulation levels, dielectric tests and external clearances in air  

9.  IEC 60076-4 (2002-06) Power transformers - Part 4: Guide to the lightning impulse and switching impulse testing - Power transformers and reactors 

10.  IEC 60076-5 (2000-07) Power transformers - Part 5: Ability to withstand short circuit  

11.  IEC 60076-8 (1997-11) Power transformers - Part 8: Application guide 

12.  IEC 60137 (1995) Insulating Bushings for alternating voltages above 1000 V 

13.  IEC 60354 (1991-10) Loading guide for oil-immersed power transformers 

14.  IEC 60354 , Loading Guide for Oil-immersed Power Transformer 

           15.  IEC 60542 (1976-01) Application guide for on-load tap-changers 
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��'���
�-JJK	��	
�� (Power Transformer)                                      

  

�������	�
���	��
����
����������
���	� 

�-���	��
/��
�
�0��B08� ��-�����'::;
��
��� 

1. %�6
���6��@�	��"���	��
������6P�$�0�#��	 ��	�����	�&!'�	�����-�  &���6"�"�

�����	�&!'�	����,�  �	��"%�	���	����#'�����	�6	%�6
���6�&�'���	���

��
%
'��#	�
���6��	�&!'�	� 

2. %���"�	�#�
#�0�#����;��������=��!:��

$�	
����� �
� $�	
��'���
��"�

���	����������	6B	�� 

 

�-�����	���/��
�*7�*�8� /C-�
� 

1. %��#�
#�0�#	��	#�O	� �	�#�
#�0��	�-JJK	��	���������,-�� $�� ��,������G	���:������,-�� 

2. �	�#�
#�0��
���	�������	 &�'�Q���#�#	�%�	�����	$��?.'?
�# 

3. %�������#��������	�������	��'���
�-�:�'����:	�1
� 1 %��0� �
� ������
������
��$����'���
�&�'���	��� 

4. �	�&!'��'���
�����0�	��� ��=��#��������#���:	�	�
.
%�	�!=0���
"����" ��
��:	-
'��
	#'����
"����	�
.


%�	�!=0��
'� 
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#����;������ ( Capacitor )  ��'	�"� 1/2 

 

�������	�
���	��
����
����������
���	� 

��.  1010 : 2549 

*��
�M!��	,�  

( Capacitor ) 

1.   ��!
�* 

#����;��������	����#:�$�	� �"�&!'&�����-JJK	��	
�� ��=��&!'!
�!�%:	#����������	
��-JJK	 (Shunt Capacitor for 

Power Factor Correction) ��	���� &!'������
��-JJK	������
�� %�	�G"� 50 �~��#A� ���
��-�:���� 1,000 3�
#� 

 

2.     ��������	
��
	 

2.1     �"%:	%�	���-JJK	�"���	��
 %:	����
 ��3
�	�� (kVAR)  ���
��-JJK	�"���	��
 (3�
#�)  %�	�G"��"���	��
 (�~��#A�) 

��6�B.���.���
�"���	��
$����
=����'� �����
$�"��'	����$��?.'?
�# �
�!=��?.'?
�# ��=� �%�=�����	��	�%'	 

2.2 �"%:	����
���
��-JJK	 ��	����&!'������
��-JJK	������
���"��"$�	
����
���
�����	�������	�&!'�	� 3
�

&�'�	�	�G�����
������  (Continuous Over-voltage) �
� �	�	�G����������� (Continuous Current) -
'

#	��"���	��
&��	#�O	�  IEC 60831 

2.3 �"����	���
�?
�	��
���  �"��
���#	�$'���	��
$���	#�O	� IEC 60831  ��=� IEC 60931  

������
'�� 

2.3.1  %:	%�	���-JJK	 �
� %:	��	
��-JJK	�.M��"�&�#����;������ (Capacity Losses)   

                   2.3.2  ?:	��	��
��� �B	��-
'���B	������   

                   2.3.3  ?:	��	��
��� %�	����	�   

                   2.3.4  �"%:	%�	�%
	
�%
=���$��%:	%�	���-JJK	 -�:����$���$#�"���	��
 %=� 

                              1)  -�:�����'��
�  � 5  G/��'��
� + 15 $��%:	����
�"����� ��	����#����;������$�	
-�:���� 100 ��3
�	�� 

                             2)  -�:�����'��
�  0 % G/��'��
� + 10  $��%:	����
�"����� ��	����#����;������$�	
&�M:��:	 100 ��3
�	�� 

                             3)  ��	����#����;������ 3 �J� &�'�"��#�	�:��$��%:	%�	���-JJK	�.���
#:�%:	#��	��
����:	� 2 �J�&
<-�: 

                                   ���� 1.08 

2.4  �"�	�����%:	��6�B.���.���
�"���	��
 (tC) $����
=����'�#����;������  

2.5  �"�	���
���
���	��K�����`����
��0�	  (IP Protection Code) -�:�'����:	 IP 42         

    2.6  �"�	���	-JJK	 (Lead Wire) ��=� $�0�#:��	� ��	�����	�#:����� �"�&!'���
��
"���/
 ��=� ��
��"�"��"$�	
���	������ 

           ����
 �
� 
���6��	�&!'�	�3
� 

             2.6.1  �	���	-JJK	 #'���"�=0��"���'	#�
���	����������
$��#����;������  �
��"@�����'��	�-J�"��	�	�G����� 

                        
��-JJK	�
� ����6�B.���.���
�"���	��
$����
=����'�#����;������-
' 

             2.6.2  $�0�#:��	�#'����	�	����
��"��	�	�G����6�B.��&!'�	� �
��"��
�:��$�	
$��$�0�#:��	�#:�$�	
�	�-J�"� 

                       ���	���-�:��	&�'���
�	��
��%
�� ��=� ���
��6�B.���.�����-�&�$6�&!'�	���#� 

    2.7  ��
=����'�#����;������ G'	�	���	�	�3
��#'���"$�0�#:��	�
�� ��=��	�	�G#:�
�
��-
'3
��	�&!'������  

           (Clamping) ��=� 3
��	�&!'�"�����/
 (Fixing Bracket)  �
��"�$�0�#:��	�
�� 
���
:	�#'����	,�	��"��=����
��"�-�:��	 

           -JJK	�%
=����.: 

    2.8  #����;������#'���"@�����0�����:	�$�0�#:��	������
=����'��"�#������-
'3
��	�#�������� 

    2.9  �"�����6��K�����%�	���"��	��"����
�	�%�	�
��$����	A�"�����&�#����;������ 
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#����;������ ( Capacitor )  ��'	�"� 2/2 

 

�������	�
���	��
����
����������
���	� 

    2.10  %�	�#'	��	�$��@�������:	�$�0�#:��	������
=����'�#'���"%:	-�:�'����:	 10 ����3����   �
� #'���	�	�G�����
��  

             -JJK	����.�����:	�$�0�#:��	� �����
=����'�
'�����
��-JJK	  ������
�� 2,000 3�
#� ��=� 1,000 3�
#� + 2 ��:	$�� 

             ���
��-JJK	����
�"���	��
�
'� �#:�:	%:	&
���	���:	�"��K��&�'����:	�$�0�#:��	��"�#:�G/�����	�-JJK	 $��#����;������ 

             �����
=����'�������
	-�:�'����:	 1 �	�" 

    2.11  ?
�#�	�?.'?
�#�"�-
'���&��������	#�O	� ���./ISO 9000 ��=� �	#�O	��=���"���"����:	 

    2.12  �"%.:�=�&��	�#�
#�0��
��	�&!'�	�����B	�	-�� 

 

3.  �"����	���
��	�����������	���	�&!'�	�#	��"�?.'&!'��	��
   ($A-/C-*-��
�D�$A-��
����
���
���!��	���
��) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

��
�
�*�   

           1.  ����	��?����: !�
&���#�	����� �	���'-$ POWER FACTOR &�3���	���#�	����� ���� I 3, �������	 �
��:�������
���	� , ISBN  

                         974-8264-24-6 

 2.  IEC 60831-1 (1996-11) , Shunt power capacitors of the self-healing type for a.c. systems having a rated voltage up to and including  

      1000 V - Part 1: General - Performance, testing and rating - Safety requirements - Guide for installation and operation  

 3.  IEC 60831-2 (1995-12) , Shunt power capacitors of the self-healing type for a.c. systems having a rated voltage up to and including  

      1000 V - Part 2: Ageing test, self-healing test and destruction test 

 4.  IEC 60931-1 (1996-11) , Shunt power capacitors of the non-self-healing type for a.c. systems having a rated voltage up to and  

                including 1000 V - Part 1: General - Performance, testing and rating - Safety requirements - Guide for installation and operation  

 5.  IEC 60931-2 (1995-12), Shunt power capacitors of the non-self-healing type for a.c. systems having a rated voltage up to and  

      including 1000 V - Part 2: Ageing test and destruction test 
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#����;������ ( Capacitor )   

 

�������	�
���	��
����
����������
���	� 

�-���	��
/��
�
�0��B08�*��
�M!��	,� 

1. %�6
���6��@�	��"���	��
������6P�$�0�#��	 ��	�����	�&!'

�	�����-�  &���6"�"������	�&!'�	����,�  �	��"%�	�

��	����#'�����	�6	%�6
���6�&�'���	�����
%
'��#	�


���6��	�&!'�	� 

2. #����;�������"�
	�����B� A/���"�	���	�&!'�	��#�#:	����

-� 3
�����-��"����
�	���	�&!'�	��@
"����.:&�!:�� 80,000 – 

150,000 !�. ��0��"0�	���	�&!'�	����������#	��B	���

'���"�-
'��� �!:� ���
��-JJK	 �����-JJK	 ~	����

��� �
� ��6�B.����

'���.���
�"�&!'-
' A/��3
�����-����"&�'�
=��A=0�&�����
����6�B.��&!'�	�-
'�.���
#�0��#: 

40 ��,	�A
�A"��  G/� 70 ��,	�A
�A"�� 

3. �	�#�
#�0�#����;������$�	
�
;��"������6�-JJK	 ���	�	�G!:��������
�	��.M��"���	
��-JJK	&��	�-J -
'

�	���:	 �	�#�
#�0�#����;������$�	
&�M:�"��?����#A�-J�����	�	%	� 

 

�-�����	���/��
�*7�*�8� /C-�
� 

1. %��#�
#�0�#	��	#�O	� �	�#�
#�0��	�-JJK	��	���������,-�� $�� ��,������G	���:������,-�� 

2. %��������+M�	�������:��$'	�	��	���	�	�#�
#:�#����;������ ���	��������:��$'	#����;������ ��	&�'�	���	�&!'

�	�$��#����;�������	�


��	� 12 �1 ��
=���"�� 2-5 �1 A/���	�	�G��'-$-
'3
� 

2.1  �	�$
�	�-J&�'�������
��
	���� �:��#:��$'	#����;������ �!:� �	�&!'�	�-J$�	
 35 #�.��. �"���

&!'#:��$'	#����;������$�	
 50 ��3
�	�� ��=� &!'�	�-J$�	
 16 #�.��. �"���&!'#:��$'	#����;������$�	
 

25 ��3
�	�� $
�������
� 7 ��� ��'�?:	�,.����
	� 10 A�. ���	�	�G!:��

�������:��$'	-
'  

                    2.2  �
=��&!'%������#���!��
�"�&!'��	����#����;������ �	&!'#�
#:�����#����;������ ���	�%����%�#���

!��

���
:	��"�����6���:������� �!:� ��	�	�
�
%�	�#'	��	� A/������	�	�!���%�	��
�-�:���
%�	�

�.M��"�$6�&!'�	�  

2.3  #�
#�0� Detuning reactor  

3. #����;������#'���"�%�=����:���'� ��=� �"�	��K�����-�:&�'���?���:���"��"�����-JJK	 

4. #����;�������"������$����
�#�
-J ����	6�������	���:	 11 
�#� #'��#�
#�0�&��'���@�	� ��=� ����	%	�

3
��"��0�
'�� ��=� #�
#�0�����	 
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��0&�����!�
�
j��	�7�@7#
��A���
�
�M� 

( High Efficient Small Air Conditioner ) 

1.   ��!
�* 

�%�=��������	�	,$�	
�
;� �������:�� (Split Type) $�	
-�:���� 17,600 ��##� ( -�:���� 60,000 �"�"�.#:�!���3�� ) &!'

-JJK	������
�� �"�%�	�G"� 50 �~��#A� ��	����&!'��=������

��6�B.�� -�:���G/��%�=��������	�	,!��
�"�&!'��=��%��%��

%�	�!=0� 

 

2.   ��������	
��
	 

2.1 ����?
�#B�6P��"�?
�#&������,-�� 

2.2 �	�-
'����	#�O	� 

2.2.1 �%�=��������	�	,$�	
-�:���� 12,000 ��##� ( -�:���� 41,000 �"�"�.#:�!���3�� ) ����-�#	��	#�O	� 

���. 1155 �
� ���. 2134  #'���"�����=�������%:	��#�	�:��������*�B	��
���	� �	���	����	�

�	#�O	�?
�#B�6P���#�	����� ��=� ?
�	��
����	��'���Q���#��	��
���$����:���	�$����O  

��=� �'���
����"�-
'����	�������#	��	#�O	� ���./ISO 17025 

2.2.2 �%�=��������	�	,$�	
������:	 12,000 ��##� ( ������:	 41,000 �"�"�.#:�!���3�� ) $/0�-� #'���"?
�	�

�
��� �"��
���#	���*"�"�����&��	#�O	� ���. 1155 �
�#'���"�����=�������%:	������*�B	��	�

�'���Q���#��	��
���$��3���	�?.'?
�# ��=� �G	����
����������0�&������,��=�#:	������, 

��=� �'���
����"�-
'����	�������#	��	#�O	� ���./ISO 17025 

2.3 �"%:	��#�	�:��������*�B	��
���	� (EER) -�:�'����:	�"���	��
 #	�#	�	��"� 1  

%:	��#�	�:��������*�B	��
���	� ( Energy Efficiency Ratio, EER ) ��	�G/���#�	�:������:	�$"


%�	��	�	�G��	%�	���;�������*�$���%�=��� (Wr ��:������ ��##�) �����	
��-JJK	����"�&!'���

�%�=��������	�	,    (We ��:������ ��##�) 

 #	�	��"�  1   %:	��#�	�:��������*�B	��
���	�$�0�#��	 

$�	
��	%�	���;�$���%�=��������	�	, ��#�	�:��������*�B	��
���	� 

(Wr ��##�) * (�"�"�./!�) (Wr/We) 

-�:���� 3,500  -�:���� 12,000   3.11 

������:	 3,500 G/� 7,600  ������:	 12,000 G/� 26,000   3.11 

������:	 7,600 G/� 12,000  ������:	 26,000 G/� 41,000   2.82 

������:	 12,000 G/� 17,600 ������:	 41,000 G/� 60,000  2.82 

 (1 ��##� =  3.412 �"�"�.#:�!���3�� , 12,000 �"�"�./!� = 3,517 ��##� ) 

��
�
�*�   *&�'G=�%:	��##�����%:	�
�� 

 

 

 

  

�������	�
���	��
����
����������
���	� 
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2.4   ��"��$���%�=��������	�	, %���"?
�	��
����	��'���Q���#��	�$��3���	�?.'?
�# ��=� �G	����
���

�������0�&������,��=�#:	������, ��=� �'���
����"�-
'����	�������#	��	#�O	� ���./ISO 17025 #'��

�"��
����"��-�:����%:	�"���	��
&�#	�	��"� 2 

 #	�	��"�  2  %:	����
$����
����"��$���%�=��������	�	,$�0��.� 

$�	
��	%�	���;�$���%�=��������	�	,  ��
����"�� (dB) 

(Wr ��##�) (�"�"�./!�) !�
���	
���;� 

(Fan coil) 

!�
%���
�A��� 

(Condensing Unit) 

-�:���� 2,900  -�:���� 10,000   50  53 

������:	 2,900 G/� 4,400  ������:	 10,000 G/� 15,000   53  57 

������:	 4,400 G/� 17,600 ������:	 15,000 G/� 60,000  58  62 

��
�
�*�    ��=���
���#	��	#�O	�  ISO 13261-1  ,  ISO 13261-2   ��=� ARI 350  ��=� �	#�O	��=���"���"����:	  

 

2.5 �	���	%�	���;�$���%�=��������	�	, (Liquid Refrigerant) &�'&!'�	���	%�	���;� R-22 ��=��	���	%�	���;�

!��
�=��#	�$'���	��
$��?.'?
�# 

2.6 #��G��$��!�
%���
�A��� ( Condensing Unit ) &�'��	
'�����
��"�-�:�������� ��=� ��	
'���?:�3
���"�?:	��	�

!�� �%
=��?�� ��=���K������	���������   

2.7 !�
%���
�A���(Condensing Unit) #'��������
'�� %�������A��� ( Compressor ), �?�%����:� 

(Condenser),  ��

���'�����#���, ���#!���:��
;� (Magnetic Contactor) �"�&!'#�
#�0��"�!�
%���
�A�����=�

#�
#�0��"�!�
���	
���;�, $'�#:���'���	
������	�, $�0�#:��	�
��, !�
��:����
	 (Delay  Timer )  &���6"�"�-�:�"

!�
��:����
	�"������3��#�#���
;���������,   �����K�����B	������ ( Overload Protector ), !�
�����
�
.


%�	�!=0� (Strainer and Drier),  #����;������ ( Capacitor ) �
������6�%��%���	���	�	��"���	����  #	�

$'���	��
$��?.'?
�# 

2.8 ��

�$��!�
%���
�A��� $��
'�����#����"��"�	��
:�
=�� �"#������K���������#���#� �
� �"�����6��K�����

%�	��'�� ��=� �����-JJK	�.���:	��#� 

2.9 !�
%���
�A���&!'!��
�"�G.��������	��=��&!'�������-JJK	 1 �J� 220 3�
#� 50 �~��#A� ��=� 3 �J� 380 

3�
#� 50 �~��#A� 3
�#�� 

2.10  !�
%���
�A���&�'#�
#�0����������=�
.��	�

�	���������=��   

2.11  !�
���	
���;� ( Fan Coil Unit ) ������
'���?��"�������#��� ( Evaporator ) ��

���'�����#���  �?�

��
=����� ( Enclosure Panel ) ��'��@�������=���K�����-�:&�'-��0�	%����:����?���
=�����  G	
���	�

�0�	�"�%����:��	��?��"�������#���  �?������	�	,  $�0�#:��	�-JJK	  �����6�%��%����6�B.�� �
� �����6�

%��%���	�-�
$���	���	%�	���;�   ��

�$��!�
���	
���;� %��&!'!��
%���3J
�� ( Cross Flow Fan ) 

��=� ��

������������� (Squirrel Cage)  �?������	�	,���������
.����"�� ��=� &�����%�	����"�

�	�	�GG�

'	� ��	%�	����	
-
'�:	� 

2.12 �����6�%��%����6�B.�� &!'�����3��#�#������
;��������� ( Electronic Thermostat )  ��:	��'���	�	�G

����#�0���6�B.��-
'&�!:�� 18 - 30 �C 3
�&�'�"%�	���:���	&��	�%��%����6�B.�� (Temperature Accuracy, 

Precision) -
'-�:���� +  1 �C �
� !:���	�#�
#:� (Differential) -�:����   1 �C  

�������	�
���	��
����
����������
���	� 
68 



%�6
���6��@�	�$�������6�������
�
���	�                                                                                                                                                                        ��. 2001 : 2549 

�%�=��������	�	,������*�B	��.�$�	
�
;� (High Efficient Small Air Conditioner)                                               ��'	 3/3                    

2.13 �	���:����
	�	���	�	�$��%�������A��� ��=���K�����%�������A�����"��	� �	����
-J
�� ���
��-JJK	

$	
�	�-� &�'���
�	���	�	�$��%�������A���������
	-�:#��	��:	 2 �	�"  �/����	�	�G&!'�	�

%�������A���-
'�"� 

3.   �"����	���
��	���������� %�������A��� #	��"�?.'&!'��	��
 ($A-/C-*-��
�D�$A-��
����
���
���!��	���
��) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
��
�
�*�  ����	��"��	�	�G�:	�������#��

1. ��� 1155 �	#�O	�?
�#B�6P���#�	�����  �%�=��������	�	,��	�����'�� �������:�����	�%�	��'��
'���	�	, 

2. ��� 2134 – 2545  �%�=��������	�	,��	�����'�� �@�	�
'	�������

'�� : ������*�B	��
���	��	#�O	����%�� (����"��"?
���%��&!' 11 �"�	%� 

2548) 

3. ISO 13261-1:1998   Sound power rating of air-conditioning and air-source heat pump equipment -- Part 1: Non-ducted outdoor equipment  

4. ISO 13261-2:1998   Sound power rating of air-conditioning and air-source heat pump equipment -- Part 2: Non-ducted indoor equipment  

5. ARI 350 - 2000 : Sound Rating of Non-Ducted Indoor Air-Conditioning Equipment 
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�
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�%�=��������	�	,������*�B	��.�$�	
�
;� (High Efficient Small Air Conditioner)                

 

�-���	��
/��
�
�0��B08�
��0&�����!�
�
j��	�7�@7#
��A�  ��
�
�M� 

1. %�6
���6��@�	��"���	��
������6P�$�0�#��	��	�����	�&!'�	�����-�  &�

��6"�"������	�&!'�	����,�  �	��"%�	���	����#'�����	�6	%�6
���6�&�'

���	�����
%
'��#	�
���6��	�&!'�	� 

�������	�
���	��
����
����������
���	� 

2. #	�	���"��$�	
�%�=��������	�	, 

$�	
 �"�"�.#:�!���3�� $�	
��##� (��	%�	���;�) 

9,000 2,637 

12,000 3,517 

18,000 5,275 

24,000 7,034 

 

( ��
�
�*� 1 ��##� =  3.412�"�"�.#:�!���3�� ) 

 

�-�����	���/��
�*7�*�8� /C-�
� 

1. �	�#�
#�0��
���	�������	 &�'�Q���#�#	�%.:�=��	�&!'$��?.'?
�# 

2. �	��
=��#�	���:�#�
#�0�!�
�J�%��
� �"����	��� ���"?
#:��	����	��	�	,B	�&��'�� &�'-
'%�	���;�#	�#'���	� 

�
� -
'%�6B	��	�	,&��'���"�
" !�
�J�%��
�%��#�
#�0�&�#�	���:��"��	�	�G����	�
�-
'
"��0��'�� #�	���:�#�
#�0�

#'������%��$;����  �	�	�G�$'	A:���A�B	��
��-
'�:	�  �	�	�GG�
�?������	�	,��=����	%�	����	
-
'�:	�  -�:

��.:�:	��	�!�
%���
�A����	�����-�  

3. �	��
=��#�	���:�#�
#�0�!�
%���
�A����"����	�%�	��'��-
'
" ��!:��������
�
���	� 3
�%��#�
#�0�%���
�A���&�

#�	���:��"�G:	����	�	,-
'
"  $��
�����"
$�	��	�
�&�'���	��	�	,-
'��
��  #�
#�0�&������6�"�G.�����	��#���'��

�"���
 -�:#�
#�0������,&�'��������	�
�*���!	#�  ��=��-�:&�'���

��'���'���
��  ��=� -�:���

��'���$'	�.:�'���"�

-�:-
'&!'�%�=��������	�	,  -�:!�
?�������-���
�-�:�	�	�G���	�-
' �
��	�A:����	���-�:-
'
'��   

4. �	�&!'�	�3
�����-� %������#�0���6�B.�������3��#�#�"� 25 ��,	�A
�A"�� 

5. %���������	%�	����	
�?:������	�	,����
=�� 

6. �������:	&�'%�	���;�����-�
 %���N
���#. ��=� ��'	#:	��'��&�'��
!�
  %���N
�.�����"�?��� �=0� �
� ��
	��'�� �"�

#�
#�0����������	�	, ���	� �	�	,�"������$'	�	����	&�'�'���"%�	�!=0��.� �
� �%�=��������	�	,#'��        ��	�	�

���� 
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�%�=��������	�	,������*�B	��.�$�	
&�M: ������	�%�	��'��
'���	�	, (High Efficient Air-Cooled Air Conditioner)   ��'	 1/3                    

  

�������	�
���	��
����
����������
���	� 

��. 2002–1 : 2549 


��0&�����!�
�
j��	�7�@7#
��A� ��
�/�"G 

�!!�	!
���
��-���-���
�
j 

( High Efficient  Air-Cooled Air Conditioner ) 

1.    ��!
�* 

�%�=��������	�	,$�	
&�M:  �"��"$"
%�	��	�	�G��	%�	���;�������*�$���%�=���  #�0��#:  17,600 ��##�  (  60,000 �"�"�.

#:�!���3��)  �#:-�:����  102,000 ��##�   ( 360,000 �"�"�.#:�!���3��) 

 

2.     ��������	
��
	 

2.1 #'���"����	���
�$'��.
�"�&!'&��	��
���$���%�=��������	�	, ������
'�� 

2.1.1 ?
�	��
���$"
%�	��	�	�G��	%�	���;�������*�$���%�=��������	�	,  ��=��!�
%���
�A��� 

�
� �%�=����:�
���;���	�	��:������"��"$�	
-�:�'����:	%:	%�	��	�	�G��	%�	���;�#	��"���	��
  

��=��&!'�B	��&��	��
���  %=� 

1) ��6�B.���	�	,B	�&��'�� 27 �C DB (�����	���'�) / 19 �C WB (�����	���1��) 

    2) ��6�B.���	�	,B	�����'�� (Ambient Temperature) 35 �C DB(�����	���'�) 

3)     ��6�B.���	���	%�	���;�����#��
'	�
.
 (Saturated Suction Refrigerant Temperature  

�" ��6�B.����.:&�!:�� 7.2 �C  

    4) ��6�B.���	���	%�	���;�����#��
'	��%�=���%���
�A��� (Saturated  Condensing Refrigerant 

Temperature )  �"� 51.7 �C  

    5) ����-JJK	%�	�G"� 50 �~��#A�  

2.1.2    �"%.:�=�&� �	�#�
#�0� �	�&!'�	� �
� ��	�������	 ��'��#	�	��	�#������ ����B	�	-�� 

2.2  %:	��#�	�:��������*�B	��
���	� ��=� %:	�	�&!'�
���	�-JJK	  $���%�=��������	�	, �"���
�%:	 

2.2.1 %:	��#�	�:��������*�B	��
���	� (Energy Efficientcy Ratio, EER) ��=� 

2.2.2 %:	�	�&!'�
���	�-JJK	 �"�����?
�	��
����������	��'���Q���#��	��
���$����:���	�$��

��O ��=� �'���
����"�-
'����	�������#	��	#�O	� ���./ISO 17025  ��=� �"����	��������	�

?.'?
�# 3
��"%:	 EER -�:�'����:	�"���	��
 ��=� �"%:	�	�&!'�
���	�-JJK	-�:�����"���	��
 #	�

#	�	��"� 1 %=� 

#	�	��"� 1 ��6P�%:	�	�&!'�
���	�-JJK	$���%�=��������	�	,$�	
&�M: 

!��
 �%�=��������	�	, EER %:	�	�&!'�
���	�-JJK	 

 (��3
��##�#:�#��%�	���;�) 

�%�=��������	�	,������	�%�	��'��
'��

�	�	,   (Air-cooled Air - Conditioner)  

 

-�:#��	��:	 8.77 

 

-�:���� 1.37 

��	���#�  1.  EER ����%:	������*�B	��
���	�$���%�=��������	�	,  �"�%�
�	�����	6%�	���;��"��%�=��������	�	,

�	�	�G��	-
'(��##�) #:�����	6��	
��-JJK	�"�&!'�����0�����$���%�=��������	�	,(��##�) 

                  2.  ��	
��-JJK	�"�&!'�����0�����  ��	�G/���	
��-JJK	�"�&!'&�%�������A���  ��

�!�
���	�%�	��'��

(Outdoor fan)  �
���

�!�
�:	�
���;� (Indoor fan)  
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�������	�
���	��
����
����������
���	� 

2.3 %�������A��� -
'��:��� 

-   ���3�#	�"� (Rotary Compressor)  

-   ���
.��.� (Reciprocating Compressor)  

-   ����'���� (Scroll Compressor)  

-   ������. (Screw Compressor) 

   3
��" 

2.3.1 ������:����
	�	���	�	�$��%�������A��� �	����
���
��-JJK	$	
�	�-� 3
�&�'������:����
	

�	���	�	�-�:#��	��:	 2 �	�" 

2.3.2 �"�����6�

�	���������=��$��%�������A��� �"���	�	������ �
�/��=� �	� 

2.4.      �	���	%�	���;���
� (Liquid Refrigerant)  &�'&!'�	���	%�	���;� R-22, R-123, R-134a, RB-276, R-401A, R-

402A, R-402B, R-404A, R-407C, R-410A, R-508B ��=� �	���	%�	���;�!��
�=�� �"�-
'����	��������	�

�G	����"��!=��G=�-
' 

2.5  #��G�� (Cabinet) #'������%��$;���� -�:��������=����=����
��"��
����=��&!'�	�  �
� �"
���6� ���	�������	�

#�
#�0� 3
�#��G��&�'��	�	� 

2.5.1  �?:�3
�� ��	-�:�'����:	 �"���	��
#	�#	�	��"� 1 $�� ���. 385  �"�?:	� �	�!���%
=��?�� �:��"��=�

�	�" ��=���K������	���������3
�?:	��	��
��� %�	�%���$���"�"��%
=�� #	��	#�O	� ASTM 

B117 �
� ASTM D 1654 ��=��	#�O	��=���"���"����:	  ��=� 

2.5.2  �
	�#����
��� ��=� -J������
	� (Fiber Glass Reinforce) 

2.6 �����6�%��%���	�-�
$���	���	%�	���;�&�'&!' 
�0�

%�	�
��!��
�	
��$�	�#�� (Expansion Valve) ��=� 


�0�

%�	�
��!��
��	�	�
'����6�B.�� (Thermostatic Expansion Valve) ��=� !��
��	�	�
'��-JJK	(Thermal 

Electric Expansion Valve) ��=� !��

�0�
.�
�� (Float Valve) ��=� !��
�?:�3
���.�
;� (Orifice Plate) 3
�

#'���"#���������(Strainer) !:������`���?� 

2.7  !�
���	
���;� (Fan Coil Unit, FCU) ��=� �%�=����:�
���;� (Air Handling Unit, AHU)  

2.7.1  &�'�"�?������	�	, (Air Filter) �"� 

1)    ��	�	����
�-�:#�
-J��=�-�:
	�-J 3
����������
.����"���"��"%�	���	 -�:�'����:	 1/2 ��0� ��=� 

���&�����%�	����"��"%�	���	���	��� ����	�&!'�	� (&���6"�"��?������	�	,�"�	�&!'

�	��%�"�:������=��&�' �	�	�G
�����`���-
'�	�$/0�  �	��%�"�"�&!'@"
�:������#'���"��
�	�-J-�: 

#��	��:	 163 ��,	�A
�A"�� ) 

2)     �"����	���
�%:	������*�B	�$���?������	�	,�"��
���#	�   �	#�O	� ASHRAE 52-76 

��=� �	#�O	��=���"���"����:	 

3)     �	�	�GG�

'	���	%�	����	
-
'�:	� 

4)    �"%.:�=�$'������	  ��*" �
� ��	��
��
	 �	���	�������	�?������	�	, ����B	�	-�� #�
&������6

�"�#�
#�0��?��	�	, 

2.7.2 ��

��:�
���;�&�'������

�������3$:� (Centrifugal, Turbo Fan) ��=� ��� %���3J
�� (Cross 

Flow Fan) $���%
=���3
�#���	����#��� ��=�$���%
=���?:	�!�
�	��	� 

2.7.3 ���#�������!��
��'��N
 (Totally Enclosed) A/��G.��������	��=��&!'�������-JJK	%�	�G"� 50 �~��#A� 

!��
 1 �J� $�	
���
�� 220 3�
#� ��=� !��
 3 �J�  $�	
���
�� 380 3�
#� �
� �"�����6��K�����

���#����"��6�B.�� �.���������
�"���	��
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�������	�
���	��
����
����������
���	� 

2.7.4 &�'��@������%�	���;�����-�
 
'��@��� !��
�A

��N
!��
�=
���:��"��"%�6
���6��@�	� #	� ��. 

3001-5 ��=� ���
���"����:	    

2.7.5 �"G	
�0�	��0���	
'�����
��"��K������	����
���� 

2.8  !�
%���
�A���������	�%�	��'��
'���	�	, ( Air Cooled Condensing Unit)  

2.8.1 ��

�$��!�
%���
�A���  

1) &���
��	�	�3
���%
=���" ��=� ��
.����"�� ��=� ��
.����"�� ��

��(Aluminium Alloy) 

��=� ��
;��
'	-�'���� (Stainless Steel) ��=� ���
��=���"����	��
��	�	�G���	���
��:��-
'
" 

-�:���� ���� -
'����	�G:����
�
 �	��"���'�� $���%
=���3
�#���	����#��� �
��"#�����3��:�

�N
�K���������#���#� 

2)    ���#���&�'&!'�����'��N
 (Totally Enclosed) �"�G.�$���%
=���3
�#��  !��
�"�G.��������	

��	����&!'�������-JJK	�"�%�	�G"� 50 �~��#A� !��
 1 �J� $�	
���
�� 220 3�
#� ��=� !��
 3 

�J� $�	
���
�� 380 3�
#� �
��"�����6�#������ ��6�B.����=���K��������#����"��6�B.���.�����

����
�"���	��
  

2.8.2  ����%��%�� &�'�"�����6�������
'�� 

1) �����#��%������#���  

2) �����6��K��������#���$��%�������A��� ��	�	�����B	�� (Compressor Overload Protection)  

3) �����6���:����
	 (Time Delay Relay) (�	�	�G����'�-
' &���6"�"��"�����6���:����
	 #�
#�0�

��.:�
'� &������3��#�#) 

4) ���#!�%�	�
���.�-#��	 (High - Low Pressure Switch) ��=� ����#��������:	��=���"���	�	���=��

��#G������%��
"����� 

5)    �����6�
.
%�	�!=0� (Drier) 

2.9 ����%��%�� 

2.9.1 �"���#!���N
-�N
 �%�=��� �
� ��

�  

2.9.2  �"�����6��K����� ��=���%�=�����	�	�����B	�� (Overload Protection) ��=�����
��-JJK	$����
:��:	��.� 

��=�#��	��:	������"�������-
' (Over-Under Voltage) ��=��%�	�
��$���	���	%�	���;��.� ��=�#��	��:	

��6P� (High-Low Pressure Switch)  

2.9.3 �"�����6�%��%����6�B.��3
�&!'�����3��#�# ( Thermostat) �"��	�	�G����#�0���6�B.��-
'&�!:�� 18 - 

30 �C  3
�&�'�"%�	���:���	&��	�%��%����6�B.��-
'-�:����  +  1 �C  �
�!:���	�#�
#:� 

(Differential) -�:����  1 �C 

 

3.  �"����	���
��	�����������	���	�&!'�	�#	��"�?.'&!'��	��
   ($A-/C-*-��
�D�$A-��
����
���
���!��	���
��) 

 

 

 
��
�
�*�  ����	��"��	�	�G�:	�������#�� 

1. ���. 385-2524 �	#�O	�?
�#B�6P���#�	����� �%�=��������	�	,!��
#�
?����'�� 

2. ASTM B 117 (1997) Operating Salt Spray (Fog) Apparatus 

3. ASTM D 1654 (1992) Evaluation of Painted or Coated Specimens subjected to corrosive environments 
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�%�=��������	�	,������*�B	��.�$�	
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�������	�
���	��
����
����������
���	� 

��. 2002–2 : 2549 


��0&�����!�
�
j��	�7�@7#
��A� ��
�/�"G 

�!!�	!
���
��-���-���8�
 

( High Efficient  Water-Cooled Air Conditioner ) 

1.    ��!
�* 

�%�=��������	�	,$�	
&�M:  �"��"$"
%�	��	�	�G��	%�	���;�������*�$���%�=���  #�0��#:  17,600 ��##�  (  60,000 �"�"�.

#:�!���3��)  �#:-�:����  102,000 ��##�   ( 360,000 �"�"�.#:�!���3��)   
 

2.     ��������	
��
	 

2.1 #'���"����	���
�$'��.
�"�&!'&��	��
���$���%�=��������	�	, ������
'�� 

2.1.1 ?
�	��
���$"
%�	��	�	�G��	%�	���;�������*�$���%�=��������	�	,  ��=��!�
%���
�A��� �
� 

�%�=����:�
���;���	�	��:������"��"$�	
-�:�'����:	%:	%�	��	�	�G��	%�	���;�#	��"���	��
  ��=��&!'

�B	��&��	��
���  %=�  

1) ��6�B.���	�	,B	�&��'�� 27 �C DB(�����	���'�) / 19 �C WB (�����	���1��)  

2) ��6"���	�%�	��'��
'���0�	 

-  ��6�B.���0�	����	��%�=���%����:� (Leaving Condenser) 37.8 �C  

-  ��6�B.���0�	�$'	�%�=���%����:�(Entering Condenser) 32.2 �C 

3)    ��6�B.���	���	%�	���;�����#��
'	�
.
 (Saturated Suction Refrigerant Temperature) �"� ��6�B.��    

        7.2 �C  

4) ��6�B.���	���	%�	���;�����#��
'	��%�=���%���
�A���  (Saturated  Condensing Refrigerant 

Temperature ) �"� 51.7 �C  

5) ����-JJK	%�	�G"� 50 �~��#A�  

2.1.2  �"%.:�=�&� �	�#�
#�0� �	�&!'�	� �
� ��	�������	 ��'��#	�	��	�#������ ����B	�	-�� 

2.2 %:	���������*������G�� ��=� %:	������*�B	��
���	� ��=� %:	�	�&!'�
���	�-JJK	  $���%�=��������	�	, 

�"���
�%:	 

2.2.1 %:	���������*������G�� ��=� A"3��" (COP, Coefficient of Performance) ��=� 

2.2.2 %:	�	�&!'�
���	�-JJK	 �"�����?
�	��
����������	��'���Q���#��	��
���$����:���	�$����O 

��=� �'���
����"�-
'����	�������#	��	#�O	� ���./ISO 17025 ��=� �"����	��������	�?.'?
�# 

3
��"%:	 A"3��" -�:�'����:	�"���	��
 ��=� �"%:	�	�&!'�
���	�-JJK	-�:�����"���	��
 #	�#	�	��"� 1 %=� 
 

#	�	��"� 1 ��6P�%:	�	�&!'�
���	�-JJK	$���%�=��������	�	,$�	
&�M: 
 

!��
 �%�=��������	�	, 
 

%:	A"3��" (COP) 
 

%:	�	�&!'�
���	�-JJK	 

 (��3
��##�#:�#��%�	���;�) 
 

�%�=��������	�	,������	�%�	��'��
'��

�0�	 ( Water-cooled Air-  Conditioner)  

 

-�:#��	��:	 3.99 

 

-�:���� 0.88 

��	���#�  COP ����%:	������*�B	��
���	�$���%�=��������	�	,  �"�%�
�	�����	6%�	���;��"��%�=��������	�	,

�	�	�G��	-
' (��##�) #:�����	6��	
��-JJK	�"�&!'&�%�������A��� (��##�) 
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���6��@�	�$�������6�������
�
���	�                                                                                  ��. 2002 – 2 : 2549 

�%�=��������	�	,������*�B	��.�$�	
&�M: ������	�%�	��'��
'���0�	 (High Efficient  Water-Cooled Air Conditioner)                                                           ��'	�"� 2 /3 

  

�������	�
���	��
����
����������
���	� 

2.3 %�������A��� -
'��:��� 

-   ���3�#	�"� (Rotary Compressor)  

-   ���
.��.� (Reciprocating Compressor)  

-   ����'���� (Scroll Compressor)  

-   ������. (Screw Compressor) 

3
��" 

2.3.1 ������:����
	�	���	�	�$��%�������A��� �	����
���
��-JJK	$	
�	�-� 3
�&�'������:����
	

�	���	�	�-�:#��	��:	 2 �	�" 

2.3.2 �"�����6�

�	���������=��$��%�������A��� �"���	�	������ �
�/��=� �	� 

2.4.      �	���	%�	���;���
� (Liquid Refrigerant)  &�'&!'�	���	%�	���;� R-22, R-123, R-134a, RB-276, R-401A, R-

402A, R-402B, R-404A, R-407C, R-410A, R-508B ��=� �	���	%�	���;�!��
�=�� �"�-
'����	��������	�

�G	����"��!=��G=�-
' 

2.5  #��G�� (Cabinet) #'������%��$;���� -�:��������=����=����
��"��
����=��&!'�	�  �
� �"
���6� ���	�������	�

#�
#�0� 3
�#��G��&�'��	�	� 

2.5.1  �?:�3
�� ��	-�:�'����:	 �"���	��
#	�#	�	��"� 1 $�� ���. 385  �"�?:	� �	�!���%
=��?�� �:��"��=�

�	�" ��=���K������	���������3
�?:	��	��
��� %�	�%���$���"�"��%
=�� #	��	#�O	� ASTM 

B117 �
� ASTM D 1654 ��=�  

2.5.3  �
	�#����
��� ��=� -J������
	� (Fiber Glass Reinforce) 

2.6 �����6�%��%���	�-�
$���	���	%�	���;�&�'&!' 
�0�

%�	�
�� (Expansion Valve) ��=� 
�0�

%�	�
��

!��
��	�	�
'����6�B.�� (Thermostatic Expansion Valve) ��=� !��
��	�	�
'��-JJK	(Thermal Electric 

Expansion Valve) ��=� !��

�0�
.�
�� (Float Valve) ��=� !��
�?:�3
���.�
;� (Orifice Plate) 3
�#'���"

#���������(Strainer) !:������`���?� 

2.7  !�
���	
���;� (Fan Coil Unit, FCU) ��=� �%�=����:�
���;� (Air Handling Unit, AHU)  

2.7.1  &�'�"�?������	�	, (Air Filter) �"� 

1)    ��	�	����
�-�:#�
-J��=�-�:
	�-J 3
����������
.����"���"��"%�	���	 -�:�'����:	 1/2 ��0� ��=� 

���&�����%�	����"��"%�	���	���	��� ����	�&!'�	� (&���6"�"��?������	�	,�"�	�&!'

�	��%�"�:������=��&�' �	�	�G
�����`���-
'�	�$/0�  �	��%�"�"�&!'@"
�:������#'���"��
�	�-J-�: 

#��	��:	 163 ��,	�A
�A"�� ) 

2)     �"����	���
�%:	������*�B	�$���?������	�	,�"��
���#	�   �	#�O	� ASHRAE 52-76 

��=� �	#�O	��=���"���"����:	 

3)     �	�	�GG�

'	���	%�	����	
-
'�:	� 

4)     �"%.:�=�$'������	  ��*" �
� ��	��
��
	 �	���	�������	�?������	�	, ����B	�	-�� #�
&�  

        �����6�"�#�
#�0��?��	�	, 
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�%�=��������	�	,������*�B	��.�$�	
&�M: ������	�%�	��'��
'���0�	 (High Efficient  Water-Cooled Air Conditioner)              ��'	�"� 3/3 

  

�������	�
���	��
����
����������
���	� 

2.7.2 ��

��:�
���;�&�'������

�������3$:� (Centrifugal, Turbo Fan) ��=� ���%
��3J
�� (Cross 

Flow Fan) $���%
=���3
�#���	����#��� ��=�$���%
=���?:	�!�
�	��	� 

2.7.3 ���#�������!��
��'��N
 (Totally Enclosed)  A/��G.��������	��=��&!'�������-JJK	%�	�G"� 50 �~��#A� 

!��
 1 �J� $�	
���
�� 220 3�
#� ��=� !��
 3 �J�  $�	
���
�� 380 3�
#� �
� �"�����6��K�����

���#����"��6�B.�� �.���������
�"���	��
 ��.:B	�&� 

2.7.4 &�'��@������%�	���;�����-�
 
'��@��� !��
�A

��N
!��
�=
���:��"��"%�6
���6��@�	� #	� ��. 

3001-5 ��=� ���
���"����:	    

2.7.5 �"G	
�0�	��0���	
'�����
��"��K������	����
���� 

2.8  !�
%���
�A���������	�%�	��'��
'���0�	 ( Water Cooled Condensing Unit) &�'����!��
�"��	�	�G G�

'	�

��	%�	����	
-
'  

2.9 ����%��%�� 

2.9.1 �"���#!���N
-�N
 �%�=��� �
� ��

�  

2.9.2  �"�����6��K����� ��=���%�=�����	�	�����B	�� (Overload Protection) ��=�����
��-JJK	$����
:��:	��.� 

��=�#��	��:	������"�������-
' (Over-Under Voltage) ��=��%�	�
��$���	���	%�	���;��.� ��=�#��	��:	

��6P� (High-Low Pressure Switch)  

2.9.3 �"�����6�%��%����6�B.��3
�&!'�����3��#�# ( Thermostat) �"��	�	�G����#�0���6�B.��-
'&�!:��       

18 - 30 �C  3
�&�'�"%�	���:���	&��	�%��%����6�B.��-
'-�:����  +  1 �C  �
�!:���	�#�
#:� 

(Differential) -�:����  1 �C 

 

3.  �"����	���
��	�����������	���	�&!'�	�#	��"�?.'&!'��	��
   ($A-/C-*-��
�D�$A-��
����
���
���!��	���
��) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

��
�
�*�  ����	��"��	�	�G�:	�������#�� 

1. ���. 385-2524 �	#�O	�?
�#B�6P���#�	����� �%�=��������	�	,!��
#�
?����'�� 

2. ASTM B 117 (1997) Operating Salt Spray (Fog) Apparatus 

3. ASTM D 1654 (1992) Evaluation of Painted or Coated Specimens subjected to corrosive environments 
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�
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�%�=��������	�	,������*�B	��.�$�	
&�M: (High Efficient Large Air Conditioner)                

  

�������	�
���	��
����
����������
���	� 

�-���	��
/��
�
�0��B08�
��0&�����!�
�
j��	�7�@7#
��A�  ��
�/�"G 

1. %�6
���6��@�	��"���	��
������6P�$�0�#��	 ��	�����	�&!'�	�����-�  &���6"�"������	�&!'�	����,�  �	��"%�	�

��	����#'�����	�6	%�6
���6�&�'���	�����
%
'��

#	�
���6��	�&!'�	� 

2. %���
=���%�=��������	�	,�"��"%�	��	�	�G��	%�	���;�

-
'����"�����B	��%�	��'����#�  &���6"�"��"B	��

%�	��'���	���:	��#�����%��0�%�	� �;�	�	�G��N


�%�=����:��
:����'	-
' 3
�-�:��	����#'���
=���%�=���

$�	
&�M:�?=��-�'����%�	���	���� 

3. �	��
=���%�=����"��"%:	 COP ��=� EER �.� ��	����#'�����	�6	��=���������
	%=����
'��  

4. %���
=����	����%�=���&�'�"$�	
������
�"��	�	�G��	�	�-
'�"�B	��#��	��
-
' �!:� �	�B	����	%�	���;�#��	��
 %=� 

300 #��%�	���;�&��
.��	� �
� �.���
 %=� 1,000 #��%�	���;�&��:	��
.�'�� �;�	��
=���%�=���$�	
 500 #��%�	�

��;���	��� 2 !�
 ����#'� 

 

�-�����	���/��
�*7�*�8� /C-�
� 

1. �	�#�
#�0��
���	�������	 &�'�Q���#�#	�%.:�=��	�&!'$��?.'?
�# 

2. %���������:�
�&�'��0��"���
 �
�&���6"�"�	�����:	�
��
	��	� %���"%�	��	��:�
����	#���� �
� �"$'�#:�

$'����'�� �
� ��
�	�#�	���:��%�=����:�
���;�&�'��.:�����6�
	�$���=0��"������	�	, ����	&�'

%�	���"�
�	��	�

-�
$��
���;�&��:�
� !:��

B	��$�����#���  

3. �	���N
�%�=��������	�	, %��������N
&!'�	��"
�!�
 ��=���
"��
"����	���'	���������!	� ( PEAK )  

4. &���6"�"�B	����	%�	���;��'�� �!:� 3�����#���
	�%=� ��
	 24.00-6.00 �. �	�	�G�
���%�=��������	�	,&�'

��	�	�/���
����!:�� < ��=��������
�
���	�-
' �!:� ��	�	� 30 �	�" ���
 10-15 �	�" �
'���	�	�#:��"� 30 �	�"     

����#'� 
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���6��@�	�$�������6�������
�
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�����6���	�������	�������	�%�	��'��$���%�=��������	�	, (Automatic Condenser Tube Cleaning System )                        ��'	 1/1                     

  

�������	�
���	��
����
����������
���	� 

��. 2003 : 2549 

�������!�
�������
�	!!�	!
���
��-�����
��0&�����!�
�
j 

( Automatic Condenser Tube Cleaning System ) 

1.   ��!
�* 

�����6�������	%�	����	
%�	������ �"����
$/0���?��
'	�&��:�%���
��A��� (Condenser  Tube)  $���%�=�����	

�0�	��;� (Water Chiller) ������	�%�	��'��
'���0�	 �"�����������	%�	����	
��:	���#3���#� 

 

2.  ��������	
��
	   

2.1 ���������6���	%�	����	
!��
 
.���
��	%�	����	
 (Ball Type) 3
���:	��'��#'��������
'�������6�       


��#:�-��"0 

2.1.1 
.���
 (Ball) ��	�	�J���0�	 (Sponge ball) ��=� ���
��=
���:� (Elastomeric Rubber Ball) �"�-�:�������#�	�

#:��:� �
� �	�	�G���	���"�
�" ����6�B.�� �
� �	���
��:��-
'
" 

2.1.2 !�
�:�
.���
 (Ball Injector)   

2.1.3 !�

����;�
.���
 (Ball Trap, Ball Collector) ������
'�� #����� ��=� ��"
��
.���
 (Comb or Ball 

Strainer) A/����	�	���
;��
'	-�'���� (Stainless Steel) �
	�#�� ��=� ���
��=���"� �	�	�G����6�B.���
���

�	���
��:��-
'
" �
�-�:��	&�' ���
�	��.M��"�%�	�
�� (Pressure Drop) �"��"?
#:��	���	�	�$������ 

2.1.4 !�
%��%���	���	�	� (Controller, Control Panel)  

2.2 �"%.:�=��	�#�
#�0� &!'�	� �
� ��	�������	����B	�	-�� 

 

3.  �"����	���
��	�����������	���	�&!'�	�#	��"�?.'&!'��	��
   ($A-/C-*-��
�D�$A-��
����
���
���!��	���
��) 
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�
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�����6���	�������	�������	�%�	��'��$���%�=��������	�	, (Automatic Condenser Tube Cleaning System )                                     

  

�������	�
���	��
����
����������
���	� 

 �-���	��
/��
�
�0��B08��������!�
�������
�	!!�	!
���
��-�����
��0&�����!�
�
j 

1. %�6
���6��@�	��"���	��
������6P�$�0�#��	 ��	�����	�&!'�	�����-�  &���6"�"������	�&!'�	����,�  �	��"%�	�

��	����#'�����	�6	%�6
���6�&�'���	�����
%
'��#	�
���6��	�&!'�	� 

 

�-�����	���/��
�*7�*�8� /C-�
� 

1. �	�#�
#�0��
���	�������	 &�'�Q���#�#	�%.:�=��	�&!'$��?.'?
�# 

2. #'��&!'�=0��"�&��	�#�
#�0����� �
� ������
	&��	����
�
���%�=���  ��=��

�	�#�
#�0����� 
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�
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�����3��#�#���
;��������� (Electronic Thermostat)                                                                                                                                                                             ��'	�"� 1/1              

  

�������	�
���	��
����
����������
���	� 

��. 2004 : 2549 


����?��*�*�7
�M�����7��� 

( Electronic Thermostat ) 

1. ��!
�* 

�����3��#�#���
;��������� ( Electronic Thermostat ) ��=��&!'%��%����6�B.��&��'�������	�	,  

 

2.  ��������	
��
	 

   �"�	���
�%:	��6�B.���"�#�0�-�' &���:����,	�A
�A"�� ( �C ) 

2.1    �	�	�G����#�0���6�B.��-
'��:	��'��&�!:�� 18 - 30 �C  3
�&�'�"%�	���:���	&��	�%��%����6�B.��                  

( Temperature Accuracy , Precision ) -
' -�:������:	  � 1 �C   �
�!:���	�#�
#:� (Differential) -�:���� 1 �C 

2.2 �"������:����
	�	���	�	�$��%�������A��� �	����
-J
�����
��-JJK	$	
�	�-�  &�'���
�	���	�	�$��

%�������A���������
	-�:#��	��:	 2 �	�" �/����	�	�G&!'�	�%�������A���-
'�"� ��=���K�����%�������A���

��"��	� 

3.  �"����	���
��	�����������	���	�&!'�	�#	��"�?.'&!'��	��
   ($A-/C-*-��
�D�$A-��
����
���
���!��	���
��) 
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���6��@�	�$�������6�������
�
���	�                                                                                                                                                                        ��. 2004 : 2549 

�����3��#�#���
;��������� (Electronic Thermostat)                 

  

�������	�
���	��
����
����������
���	� 

�-���	��
/��
�
�0��B08�
����?��*�*�7
�M�����7��� 

1. ��=���
'�������6��"%�6
���6��"��#�#:	����-�&��#:
��"��'� #	��#:
��	#�O	�$��

?.'?
�# 
����0���6P�%�6
���6��@�	��/���N
��'	� -�:-
'��	��
$'�%�	�%�6
���6�

�@�	�3
�
���"�
 ��	&�'-
'%�6
���6��@�	��"���	��
������6P�$�0�#��	��	�����	�&!'

�	�����-� �	����	�6	�
=��A=0��/���	����#'��,/��	%�6����#��	��	�
���"�
$��

?
�#B�6P�&�'!�
���  &���6"�"������	�&!'�	����,�  �	��"%�	���	����#'�����	�6	

%�6
���6� &�'���	�����
%
'��#	�
���6��	�&!'�	�3
��@�	� 

 

�-�����	���/��
�*7�*�8� /C-�
� 

1. %��#�
#�0�&�#�	���:��"�-�:3
������
���;����	&�:3
�#��  �
�-�:��.:&����3
�

����

��=�%�	��'���:��3
�#��   #�	���:��"����	���%����.:&����
��
���	�"��%�=��� �!:� ��.:�G�&#'�%�=����J�

%��
�  ����#'� 

2. �	�#�
#�0������3��#�#���
;��������� &��'���"��"B	��%�	��'��-�:�	���� ���	�	�G!:��������
�
���	�-
' �#:&�

��6"�"������3��#�#�"�#�
#�0�&��'�������	�	, �"��%�=��������	�	,��	�	�#
�
��
	 �!:� �"B	��%�	��'��������:	 70 

% $������
��	%�	���;��
'� �%�=��������	�	,�	���	�	�#
�
��
	 3
��	�-�:���
?
������
�	������3��#�#

���
;���������-
' 
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�
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�����6�%��%������	6�	�	,��	�����	��?	-��' (Controller of Air Supply for Combustion )                ��'	�"� 1/1   

  

�������	�
���	��
����
����������
���	� 

��. 2005 : 2549 

���������!�����7�
��
�
j��
���!�
�
$
'��- 

(Controller of Air Supply for Combustion) 
1.  ��!
�* 

�����6�%��%������	6�	�	,��	�����	��?	-��' �����#3���#� !��
#�
#�0��@�	��"� ��	������'�-��0�	 ��'�#'�

�0�	����'�� ��'�#'��0�	�'�� �#	�?	 ��=� �����6��?	-��'�=�� < 3
��	,���
���	���
�:�������� $����	A-���"��"�

���
�	��	��?	-��' 

2.  ��������	
��
	 

  �����6� &�'������-�
'�� 

2.1. �����6�%��%���	���	�	� ��'��!�
�����
?
�
	� 

2.2. ���#�����
����	6��	A���A���� &���	A-���"� �"��"%:	%�	�%
	
�%
=��� (Accuracy) -�:���� + 0.15 % 

���A���� $��%:	�"��:	�-
' ( &�!:����
 0-10 % ���A���� ) #	��	#�O	� IEC 61207 

2.3. ���#�����
��6�B.��$����	A-���"� �"��"%:	%�	�%
	
�%
=���-�:����  + 3 �C #	��	#�O	� IEC 61207 

2.4. �	#���
�%:	����	6��	A���A���� �
���6�B.��$����	A-���"� 

2.5. �%�=�������/�$'��.
$����	A���A���� �
� ��6�B.��$�� ��	A-���"� 3
��	�	�G����/�$'��.
-
'��:	�       

#:���=������< 5 �	�" ������:	��'�� 

2.6. !�
#�
#:��!=���3���	���	�	��:���������?	-��' (Burner interface) 

2.7. !�
%��%������	6�	�	, ��=� !�
#�
#:��	���	�	��:��������#���  &�'�	�	�G������#�	�:��?������:	�

�	�	,�
��!=0���
��&�'��.:&���
�:���"����	���3
�&�'�	�	�G%��%�������	��:	��	�	, ��=� �����:	�

�	�	,�
������:	��!=0���
��-
'��'�����  

2.8. �����#=�� (Alarm) ��=���	���	�	�$�������"%�	�����:�����
$/0� 

2.9. �"%.:�=��	�#�
#�0�  �	�&!'�	� �
��	���	�������	����B	�	-��  

 

3.  �"����	���
��	�����������	���	�&!'�	�#	��"�?.'&!'��	��
   ($A-/C-*-��
�D�$A-��
����
���
���!��	���
��) 

 

 

 

 

 

 

 

 
��
�
�*� ����	��"��	�	�G�:	�������#�� 

1. IEC 61207 Gas analyzers - Expression of performance 
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%�6
���6��@�	�$�������6�������
�
���	�                                                                                                                                                                        ��. 2005 : 2549 

�����6�%��%������	6�	�	,��	�����	��?	-��' (Controller of Air Supply for Combustion )                 

  

�������	�
���	��
����
����������
���	� 

�-���	��
/��
�
�0��B08����������!�����7�
��
�
j��
���!�
�
$
'��- 

1. ��=���
'�������6��"%�6
���6��"��#�#:	����-�&��#:
��"��'� #	��#:
��	#�O	�$��?.'?
�# 
����0���6P�%�6
���6�

�@�	��/���N
��'	� -�:-
'��	��
$'�%�	�%�6
���6��@�	�3
�
���"�
 ��	&�'-
'

%�6
���6��@�	��"���	��
������6P�$�0�#��	��	�����	�&!'�	�����-� �	����	�6	

�
=��A=0��/���	����#'��,/��	%�6����#��	��	�
���"�
$��?
�#B�6P�&�'!�
���  &�

��6"�"������	�&!'�	����,�  �	��"%�	���	����#'�����	�6	%�6
���6� &�'���	���

��
%
'��#	�
���6��	�&!'�	�3
��@�	� 

2. #��������#:��	��?	-��'&�'���
������*�B	��.���
���������	  3
�&!'�%�=���

���%�	�����6�B.�� �
�����	6���A������=�%	�����-
���-A
� &���	A�'����0��	�

�
:�� �"�#�	���:��	��?	-��'#:	� < #�0��#:-J#��	 (low fire) ��G/�-J�.� (high fire) ��=�������#:���#�	�:���	�	,#:�

�!=0���
�� &�'�"������*�B	��.���
  A/����'�-��0�	$�	
&�M:��	����#'���"�����6�%��%������	6�	�	,��	�����	��?	

-��'#�
-�' ��=�����%�	����
������#:���#�	�:��$���!=0���
��&�'G.�#'��#
�
��
	  

 

�-�����	���/��
�*7�*�8� /C-�
� 

1. �	�#�
#�0��
���	�������	 &�'�Q���#�#	�%.:�=��	�&!'$��?.'?
�# 

2. %����	%�	����	
���3��� (probe) �
� �����"�������6���
��:	�����	����  
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%�6
���6��@�	�$�������6�������
�
���	�                                                                                                                                                                        ��. 2006 : 2549 

��'�-��0�	 (Steam Boiler)                       ��'	�"� 1/3 

  

�������	�
���	��
����
����������
���	� 

��. 2006 : 2549 

��-�'��8�
  

(Steam  Boiler) 

1.    ��!
�* 

��'�-��0�	 (��=� ��'��0�	) &��"��"0%���%
���@�	���'�-��0�	  ��	�����	�&!'�	�����-�&� ��#�	��������� (Land 

Type Boiler) �"�&!'�!=0���
���	� G:	���� (Coal),  �0�	���,  ��	A*���!	#� (Natural Gas),  ��
�"�" (LPG), ��	A!"�B	� 

(Bio Gas) ��=�  ���
���
=�&!' �!:� ��
� �	��'�� $"0�
=��� A��$'	�3�
 �0�	
�	��
=��	��	�?
�#��=�����
	� ����#'� (-�:

���G/��	�&!'�	�&���=� �G-J  �
� -�:���G/�!��
�"�&!'�!=0���
���	�-�' ��=� �	�������#B	�����" ) 

 

2.   ��������	
��
	 

2.1 ��
=����'�-��0�	 (Shell) ��	�	�	���
;��
'	 ��=� ��
;��
:� ��=� ���
��=���"� �	�	�G��%�	�
��-��0�	-
'�.�-�:

�'����:	 1.5 ��:	$��%�	�
���"�&!'�	��.���
 

2.2 �"�	���'�@������%�	��'�� 
'��@���&������=�@���&���'���=�@���!��
�=��< �"��"%�	���	 �
���*"�	�

#�
#�0��"����	���  3
�#
�
����:��:	�-��0�	 ��'�-��0�	 �
�
�0��N
-��N
 (Valve)  �
�#'���"�?:�3
����'�

�K�����@��� 3
�&�'&!'@����"��"%�6
���6�#	� ��. 3001 �
� &!'�	�#�
#�0�#	��	#�O	�$����,�����

�G	���:������,-�� 

2.3 �����6�%��%��  #'���"�����6�$�0�#��	������
'�� 

2.3.1 �	#���
%�	�
��-��0�	�"�?
�#-
' (Pressure Gauge) �"���
�	�	�G��
%�	�
��-
' 1.5-2 ��:	$��%�	�
��

&!'�	��.���
�
��"�%�=�����	���
���
��%�	�
�����#�	��"���;�-
'!�
��� 

2.3.2 �	#���
%�	�
��
�&��#	  

2.3.3 �	#���
����	#��	�-�
  �������	#� ��=�����=�� �"���
����	#��	�-�
$���0�	
���"��K���$'	��'�-�

�0�	 �
� ����	6�!=0���
���"�&!' 

2.3.4 �	#���
��6�B.����	A-���"� 

2.3.5 �	#���
��
���0�	&���'�-��0�	 �"��"�%�=����K������	#���
�#�  

2.3.6 !�
%��%����
���0�	 (Water Level Control)  

2.4 �"�	#���
��	���!���3���	���	�	�$����'�-��0�	 (Boiler Operation Hour Counter) 

2.5 �"�����6���:��0�	���
'��-JJK	 �
�-��0�	 

2.6 �"��MM	6�#=����#3���#� &�'��MM	6����
���"����'��#=����#3���#� (Automatic Alarm Light & Buzzer) ��=��

��
���0�	&���'�-��0�	#��	��:	��
��&!'�	���#� 3
��"�	���	�	��:�����!�
%��%����
���0�	 

2.7 �"
�0����B�� (Safety Valves) 

2.7.1  
�0����B���"�G.�����#�0�&�'���	�-��0�	�"�%�	�
���	���:	%�	�
��&!'�	�-�:���� 10 % �
�-�:����%�	�
��

-��0�	$����'�-��0�	�"�-
'����	�������-�'  ��	���-�:�'����:	 1 #��  �#:G'	�"�=0�?�����%�	��'��#�0��#: 

50 #�.�. $/0�-� ��=� �"$�	
�	�?
�#-��0�	-
'�	���:	!���3��
� 1 #�� ��#'���"
�0����B����:	��'�� 2 #��  

�
� ����
�0����B���"��	�	�G�
�����=�#�������	���	�	�-
' 

2.7.2   $�	
$���:	
�0����B���#:
�#��#'��-�:�
;���:	 15 ��. 
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�
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��'�-��0�	 (Steam Boiler)                       ��'	�"� 2/3 

  

�������	�
���	��
����
����������
���	� 

2.7.3    #�	���:�#�
#�0�
�0����B��&�
'�����'�-��0�	 �
�-�:�"
�0��N
-��N
(StopValve)&
<����:	�
�0����B�������'� 

-��0�	 

2.7.4   �:����	�-��0�	�	�
�0����B�� #'�����	�-��0�	���-�����"� �"����	����
��
�
B�� 

2.8 �"!�
%��%��%�	�
�� (Pressure Control) �
�!�
%��%����
���0�	��#3���#� (Water Level Control) �"���	�	�

��#3���#�&��	��.��0�	�
"0����=���K���$'	��'�-��0�	  3
�#'���"�����6�������$�0�#��	
���"0 

2.8.1   �"
�0��:	�-��0�	 (Main Steam Valve) #�
�"�#����'�-��0�	 

2.8.2   �"
�0��
:���0�	�'���'�-��0�	 (Blow-off or Blow-down Valve)  

2.8.3   �"
�0�����
�� (Check Valve) #�
#�0��"��:��0�	�$'	��'�-��0�	3
��"$�	
��:	����:��0�	�$'	�
�#�
#�0�&�
'��'�-�

�0�	�	��"���
   

2.8.4   �	��"�	�#�
#�0���'�-��0�	#�0��#: 2 �%�=���$/0�-��"�&!'�:��:	�-��0�	�:����� ��#'���"
�0�����
���"��:��
��
�0�

�:	�-��0�	$����'�-��0�	�#:
��%�=��� 

2.8.5   �"�%�=����.��0�	�K���$'	��'�-��0�	 (Feed Water Pump) �"��"%�	��	�	�G&��	��.��0�	�$'	�	���:	��#�	�	�

?
�#-��0�	 

2.8.6   �%�=���%��%������	6�	�	,��	�����	��?	-��'  &�'����-�#	�%�6
���6��@�	�  ��. 2007 �"��"����
 

��'�-��0�	#�0��#: 10 #��#:�!���3��$/0�-� 

2.9 �:��'��  �:��:	�-��0�	  
�0��N
-��N
���#�� �
� �����6��=��< �"�&!'�����'�-��0�	  #'������!��
�"�&!'��	����   ��'�

-��0�	��:	��0� �
� #'�����	������%�	�
��&!'�	� 

2.10 �"����	���
�$'��.
  ������
'�� 

2.10.1   $�	
�
��0�	���� 

2.10.2   ����
%�	�
���.���
�"���-
' 

2.10.3   ��#�	�	�?
�#-��0�	���.
 (Equivalent Evaporation) �"��������	6-��0�	����#����'��"�?
�#-
'&�  1 !�.�"�   

              ��6�B.�� 100 �C &���:�� #��/!�. ( ����
��'�-��0�	 1 #��/!���3�� ��	�G/� ����	6%�	��'���"���	&�'�0�	    

              ��
 1 #�� ��=� 1,000 ��. ��6�B.�� 100 �C �
	�����-���
�"���6�B.�� 100 �C B	�&� 1 !�. 3
� 

              ��"����:	�������	6%�	��'�� 2,257,000 ��3
�.
 ) 

2.10.4   $'��.
$�	
�=0��"��
���
"���%�	��'�� (Heating Surface)  

2.10.5   $'��.
$�	
�=0��"� ��=� %�	��	�	�G&��	����	�-��0�	$��
�0����B�� 

2.10.6   %:	 Firing Chamber Pressure Losses 

2.10.7   ?
�	��
���%:	������*�B	��	��?	-��'(Combustion Efficiency) -�:�'����:	 90 %   

2.10.8   ����	���
�%:	������*�B	���� (Fuel to Steam Efficiency) (�"�����?
���$��������*�B	�$����'� 

             -��0�	�
�������*�B	��!��%�	��'�� (Thermal Efficiency) ��=��%�
%:	%�	��'���"� LHV  

             (LOW HEATING VALUE) 

2.10.9   ��#�	�	�&!'�!=0���
�� �
�/��=� �
���	� (�!:� ��	
��-JJK	) 

2.10.10 �����=��������	�?:	��	��
���#	��	#�O	� ���. 855 ��=� IEC, JIS, ASME, DIN ��=� �	#�O	�  

              �=���"���"����:	 

2.10.11 ?
�	�#����
���
�0����B��  �	#���
%�	�
��  %�	���	$����
=����'�-��0�	�"���

'���%�=�����
 

             %�	���	�����
#�	3A��� (Ultrasonic) 
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�
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��'�-��0�	 (Steam Boiler)                       ��'	�"� 3/3 

  

�������	�
���	��
����
����������
���	� 

2.10.12 ?
�	�#�������	�-~3
���##�� (Hydrostatic) $����'�-��0�	 3
�#'���"%:	-�:�'����:	 1.5 ��:	$��  

             %�	�
��&!'�	��.���
  

2.10.13 %.:�=��	�#�
#�0�  �	�&!'�	� �
� �	���	�������	 ��'��#	�	��	�#�����'�-��0�	 ����B	�	-��   �
�  

             ����	���*"�Q���#��	��"��
�
B��&��	�#��������6���'�-��0�	�:�������&!'�	� �
� �	���
"��������6� 

3.  �"����	���
��	�����������	���	�&!'�	�#	��"�?.'&!'��	��
   ($A-/C-*-��
�D�$A-��
����
���
���!��	���
��) 

��
�
�*�  ����	��"��	�	�G�:	�������#��

1. ���. 855-2532 �	#�O	�?
�#B�6P���#�	����� ��'�-��0�	 : �	���'	�����-� 
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%�6
���6��@�	�$�������6�������
�
���	�                                                                                                                                                                        ��. 2006 : 2549 

��'�-��0�	 (Steam Boiler)                        

  

�������	�
���	��
����
����������
���	� 

�-���	��
/��
�
�0��B08���-�'��8�
 

1. %�6
���6��@�	��"���	��
������6P�$�0�#��	 ��	�����	�&!'�	�����-�  

&���6"�"������	�&!'�	����,�  �	��"%�	���	����#'�����	�6	

%�6
���6�&�'���	�����
%
'��#	�
���6��	�&!'�	� 

2. �	��
=��$�	
��'�-��0�	 %���"$�	
�����	����B	���"�&!'�	� �
� 

%��������&�'�
���%�=����"��#;�B	��#
�
��
	��:	�"�������-�-
' 

3. ��'�-��0�	�"��"�	�#�
#�0��%�=�����:��	�	, �!:� ��� �"%.������#��� ��=� 

����"���������#��� �"�!:��G:	���%�	��'���	�-���"�&�'��:�	�	,

���
	���!:��������
�
���	�-
' �
��"�	���:��0�	����#	&�'�����	�������
�0�	����"�&!'�
�!��
$������?	�"�

&!' 

 

�-�����	���/��
�*7�*�8� /C-�
� 

1. �	�#�
#�0��
���	�������	 &�'�Q���#�#	�%.:�=��	�&!'$��?.'?
�# 

2. %�������#�������
���	�������	�	�&!'�	���'�-��0�	��:	�����	����  �!:�  �"�	��������	%�	����	
%�	�

�$�:	(��'��0�	!��
�:�-J) �
� %�	�#�����(��'��0�	!��
�:��0�	) $��
�����"���	�����&��:�A/��$�
$�	��	�-�


$��-��0�	  #���A:���	
���
����
��-��0�	�"����� #���A"
�
������;���&�'��	A�'�� �0�	��� -��0�	����  ��'�@���

�:�-��0�	&!'�	���0���
  ���G/��	��
����/��G�#�����	6�	�&!'�0�	����!=0���
�� �
� �0�	   

3. %��#��������
��6�B.���"�?����'�-��0�	 ��=��#�������	��.M��"�%�	��'���	��	��?:����" �	�@�����'�

��
=����'�-��0�	!�	��
 �"�	��.M��"�%�	��'���	��	��?:����"�.� �;&�'��'�@���&�'��"���� 

4. %����;�%=�%���
�����
��-������'�-��0�	&�'�	��"���
��:	�"�������-�-
'  �
� %�����	�6	��	-��0�	�"��
:��

��0��
���	&!'���3�!�� (G'	����-�-
') 
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%�6
���6��@�	�$�������6�������
�
���	�                                                                                                                                                                      ��. 2007-1 : 2549 

����:�-J ���&!'�0�	���
"�A
 ( Light Oil Burner )                        ��'	�"� 1/1                    

  

�������	�
���	��
����
����������
���	� 

��.  2007-1 : 2549 

����G�': �!!/C-�8�
����%
B� 

( Light Oil Burner )  

1.     ��!
�* 

����:�-J �"�&!'�:��0�	���
"�A
  &�'����
����`����=��?������	�	,�"��:��$'	-�#	���#�	�:���"����	�������!=0���
�� 

&�'���
�	��?	-��'  ��	������'�-��0�	 ��'�#'��0�	�'�� �#	�?	 ��=� �����6��?	-��'�=�� <  
 

2.      ��������	
��
	 

2.1    �"�:��������$�0�#��	#'��������
'�� 

2.1.1 ���@"
 (Atomizer) A/����������
'��  ��#%����
	����@"
 (Tip),    �?:���'	��:� (Sprayer Plate),  

����:� (Nozzle) �
�������@"
 (Barrel) 

2.1.2 �%�=������%���	�	, (Air Register) 

2.1.3 �	
��%��%���!=0���
�� 

2.1.4 �	#���
%�	�
���0�	��� -� �
��
�� 

2.2 �"����	���
�$'��.
$������:�-J ������
'�� 

2.2.1 $�	
$������:�-J  ��	
���"�-
' (Burner Output) ��	J��
��:	�&��	��
=��&!'�	��
���	J��
� 

������*�B	�$������:�-J 

2.2.2 
���6�$���!=0���
���"��	�	�G&!'-
' 

2.2.3 
���6��	�%��%������	6$���!=0���
��&�'&!' 

1)   ��������#:���#3���#�  �"�������#�	�:��$������	6�	�@"
�!=0���
��3
���#3���#����%��%�� 

       ����$�0�#�� (Step Control) -
'��: 

  -    High Fire – Low Fire Control 

                                     -    Modulating Control 

2)   ��� ��N
 – �N
 (On – Off) 

2.2.4 
���6�$�������	���
 (Ignition System) 

2.2.5 ��#�	�	�&!'��	
��-JJK	  ��#�	�	�&!'�!=0���
�� 

2.2.6 �	�������%�6B	�#	��	#�O	� ���., ISO, EN, NFPA, BS, DIN ��=� �	#�O	��=���"���"����:	 

2.2.7 %.:�=�&��	�#�
#�0�  �	�&!'�	� �
��	���	�������	  ����B	�	-��  

3.  �"����	���
��	�����������	���	�&!'�	�#	��"�?.'&!'��	��
   ($A-/C-*-��
�D�$A-��
����
���
���!��	���
��) 

 

��
�
�*�  ����	��"��	�	�G�:	�������#�� 

1. �����=� “�	��?	-��'�!=0���
���
��	���	�������	����?	” ISBN 974-8264-32-7 ���� I11  3
� �������	�
��:�������
���	�  

2. ASTM D4868-00 Standard Test Method for Estimation of Net and Gross Heat of Combustion of BURNER and Diesel Fuels  

3. ASTM D5025-99 Standard Specification for Laboratory BURNER Used for Small-Scale Burning Tests on Plastic Materials  

4. ASTM D6448-99 Standard Specification for Industrial BURNER Fuels from Used Lubricating Oils  

5. IEC 60681-1 (1980-01) Dimensions of small power motors for definite purpose application – Part 1: Oil burner motors 

6. IEC 60730-2-5 (2000-04) Automatic electrical controls for household and similar use – Part 2-5: Particular requirements for automatic electrical burner control 

systems 

7. IEC 61558-2-3 (1999-10) , Safety of power transformers, power supply units and similar devices – Part 2-3: Particular requirements for ignition transformers for 

gas and oil burners 
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����:�-J ���&!'�0�	����#	 ( Heavy Oil Burner )                                                                                                                                                                                  ��'	�"� 1/1              

  

�������	�
���	��
����
����������
���	� 

��.  2007-2 : 2549 

����G�': �!!/C-�8�
���
*
 

( Heavy Oil Burner )  

2. ��!
�* 

����:�-J �"�&!'�:��0�	����#	  &�'����
����`����=��?������	�	,�"��:��$'	-�#	���#�	�:���"����	�������!=0���
�� 

&�'���
�	��?	-��'  ��	������'�-��0�	 ��'�#'��0�	�'�� �#	�?	 ��=� �����6��?	-��'�=�� <  

 

2. ��������	
��
	 

2.1    �"�:��������$�0�#��	#'��������
'�� 

2.1.1 ���@"
 (Atomizer) A/����������
'��  ��#%����
	����@"
 (Tip),    �?:���'	��:� (Sprayer Plate),  

����:� (Nozzle) �
�������@"
 (Barrel) 

2.1.2 �%�=������%���	�	, (Air Register) 

2.1.3 �	
��%��%���!=0���
�� 

2.1.4 �	#���
%�	�
���0�	��� -� �
��
�� 

2.1.5 �	#���
��6�B.���0�	����#	�:���$'	���@"
 

2.2 �"����	���
�$'��.
$������:�-J ������
'�� 

2.2.1 $�	
$������:�-J  ��	
���"�-
' (Burner Output) ��	J��
��:	�&��	��
=��&!'�	��
���	J��
� 

������*�B	�$������:�-J 

2.2.2 
���6�$���!=0���
���"��	�	�G&!'-
' 

2.2.3 
���6��	�%��%������	6$���!=0���
��&�'&!' 

1)   ��������#:���#3���#�  �"�������#�	�:��$������	6�	�@"
�!=0���
��3
���#3���#����%��%�� 

       ����$�0�#�� (Step Control) -
'��: 

  -    High Fire – Low Fire Control 

 -    Modulating Control 

2)   ��� ��N
 – �N
 (On – Off)  

2.2.4 
���6�$�������	���
 (Ignition System) 

2.2.5 ��#�	�	�&!'��	
��-JJK	  ��#�	�	�&!'�!=0���
�� 

2.2.6 �	�������%�6B	�#	��	#�O	� ���., ISO, EN, NFPA, BS, DIN ��=� �	#�O	��=���"���"����:	 

2.2.7 %.:�=�&��	�#�
#�0�  �	�&!'�	� �
��	���	�������	  ����B	�	-��  

3.  �"����	���
��	�����������	���	�&!'�	�#	��"�?.'&!'��	��
   ($A-/C-*-��
�D�$A-��
����
���
���!��	���
��) 

��
�
�*�  ����	��"��	�	�G�:	�������#�� 

1. �����=� “�	��?	-��'�!=0���
���
��	���	�������	����?	” ISBN 974-8264-32-7 ���� I11  3
� �������	�
��:�������
���	�  

2. ASTM D4868-00 Standard Test Method for Estimation of Net and Gross Heat of Combustion of BURNER and Diesel Fuels  

3. ASTM D5025-99 Standard Specification for Laboratory BURNER Used for Small-Scale Burning Tests on Plastic Materials  

4. ASTM D6448-99 Standard Specification for Industrial BURNER Fuels from Used Lubricating Oils  

5. IEC 60681-1 (1980-01) Dimensions of small power motors for definite purpose application – Part 1: Oil burner motors 

6. IEC 60730-2-5 (2000-04) Automatic electrical controls for household and similar use – Part 2-5: Particular requirements for automatic electrical burner control 

systems 

7. IEC 61558-2-3 (1999-10) , Safety of power transformers, power supply units and similar devices – Part 2-3: Particular requirements for ignition transformers for 

gas and oil burners  
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����:�-J ���&!'��	A ( Gas Burner )                       ��'	�"� 1/1             

  

�������	�
���	��
����
����������
���	� 

��.  2007-3 : 2549 

����G�': �!!/C-�Z
B 

( Gas Burner )  

2. ��!
�* 

����:�-J�"�&!'�:���	A ��=��?������	�	,�"��:��$'	-�#	���#�	�:���"����	�������!=0���
�� &�'���
�	��?	-��'  

��	������'�-��0�	 ��'�#'��0�	�'�� �#	�?	 ��=� �����6��?	-��'�=�� <

 

2. ��������	
��
	 

2.1 �"�:��������$�0�#��	#'��������
'�� 

2.1.1 ���@"
 (Atomizer) A/����������
'��  ��#%����
	����@"
 (Tip),    �?:���'	��:� (Sprayer Plate),  

����:� (Nozzle) �
�������@"
 (Barrel) 

2.1.2 �%�=������%���	�	, (Air Register) 

2.1.3 �	
��%��%���!=0���
�� 

2.2 �"����	���
�$'��.
$������:�-J ������
'�� 

2.2.1 $�	
$������:�-J  ��	
���"�-
' (Burner Output) ��	J��
��:	�&��	��
=��&!'�	��
���	J��
� 

������*�B	�$������:�-J 

2.2.2 
���6�$���!=0���
���"��	�	�G&!'-
' 

2.2.3 
���6��	�%��%������	6$���!=0���
��&�'&!' 

1)   ��������#:���#3���#�  �"�������#�	�:��$������	6�	�@"
�!=0���
���	�%�	����.�6�$���	� 

       �?	-��'3
���#3���#����%��%������$�0�#�� (Step Control) -
'��: 

  -    High Fire – Low Fire Control 

 -    Modulating Control 

2)   ��� ��N
 – �N
 (On – Off)  

2.2.4 
���6�$�������	���
 (Ignition System) 

2.2.5 ��#�	�	�&!'��	
��-JJK	  ��#�	�	�&!'�!=0���
�� 

2.2.6 �	�������%�6B	�#	��	#�O	� ���., ISO, EN, NFPA, BS, DIN ��=� �	#�O	��=���"���"����:	 

2.2.7 %.:�=�&��	�#�
#�0�  �	�&!'�	� �
��	���	�������	  ����B	�	-��  

3.  �"����	���
��	�����������	���	�&!'�	�#	��"�?.'&!'��	��
   ($A-/C-*-��
�D�$A-��
����
���
���!��	���
��) 

 

 

��
�
�*�  ����	��"��	�	�G�:	�������#�� 

1. �����=� “�	��?	-��'�!=0���
���
��	���	�������	����?	” ISBN 974-8264-32-7 ���� I11  3
� �������	�
��:�������
���	�  

2. ASTM D4868-00 Standard Test Method for Estimation of Net and Gross Heat of Combustion of BURNER and Diesel Fuels  

3. ASTM D5025-99 Standard Specification for Laboratory BURNER Used for Small-Scale Burning Tests on Plastic Materials  

4. ASTM D6448-99 Standard Specification for Industrial BURNER Fuels from Used Lubricating Oils  

5. IEC 60681-1 (1980-01) Dimensions of small power motors for definite purpose application - Part 1: Oil burner motors 

6. IEC 60730-2-5 (2000-04) Automatic electrical controls for household and similar use - Part 2-5: Particular requirements for automatic electrical burner control 

systems 

7. IEC 61558-2-3 (1999-10) , Safety of power transformers, power supply units and similar devices - Part 2-3: Particular requirements for ignition transformers for 

gas and oil burners
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����:�-J ( Burner )                       

  

�������	�
���	��
����
����������
���	� 

�-���	��
/��
�
�0��B08�����G�': 

1. ��=���
'�������6��"%�6
���6��"��#�#:	����-�&��#:
��"��'� #	��#:
�

�	#�O	�$��?.'?
�# 
����0���6P�%�6
���6��@�	��/���N
��'	� -�:-
'��	��


$'�%�	�%�6
���6��@�	�3
�
���"�
 ��	&�'-
'%�6
���6��@�	��"���	��


������6P�$�0�#��	��	�����	�&!'�	�����-� �	����	�6	�
=��A=0��/���	����#'��

,/��	%�6����#��	��	�
���"�
$��?
�#B�6P�&�'!�
���  &���6"�"������	�&!'

�	����,�  �	��"%�	���	����#'�����	�6	%�6
���6� &�'���	�����
%
'��

#	�
���6��	�&!'�	�3
��@�	� 

2. %���
=������?	�"��"%�	��	�	�G&��	���:�-��"�-J (Turn Down Ratio) �.� �
� 

�"�	�%��%��$������?	�"����	��� 

3. ����:�-J (Burner) ��� 

� Modulating Control Burner ���	���	������'�-��0�	�"��"B	��-��0�	�"���
"�����
��	�#
�
��
	 A/��G'	

B	��$��-��0�	��
"�����
��	� %���
=������?	�"��" Turn Down Ratio �.� ��!:��&�'�	�?
�#-��0�	�"

������*�B	��	�$/0� ( Turn Down Ratio %=� ��#�	�:������:	���#�	�	��?	-��'�.���
 (Maximum Firing 

Rate) �
� ��#�	�	��?	-��'#��	��
 (Minimum Firing Rate) 3
��"�%:	������*�B	��	��?	-��'���
"

���=���
�� ) 

� High/Low Fire Control Burner ���	���	����B	��-��0�	�"���
"�����
�-�:�	���� A/���	��"�
	����@"
 &�

�	���	�	��"� Low , Medium �
� High Fire 

� Constant Fire or ON-OFF Burners ���	���	����B	��-��0�	%��"� ���	���	������'�-��0�	$�	
�
;� �
� &!'

�0�	���
"�A
 ��=� �0�	����#	&� 

 

 

�-�����	���/��
�*7�*�8� /C-�
� 

1. �	�#�
#�0��
���	�������	 &�'�Q���#�#	�%.:�=��	�&!'$��?.'?
�# 

2. �	����
�$�:	�	��	��?	-��'�!=0���
�� ��
��:	�	����
�	���
#���"��:�-J ��=� �0�	����

�$'	-�&��:�-J &�'

�$�:	3
���:��0�	����#	&�'�"��6�B.��G.�#'�����!��
$������?	 

�
� ���
�0�	����#	�"�&!'  �
� &!'���@"
�"��:��0�	�������`��
���"�
 3
��������$��

`���0�	���&�'G.���,�	� �
� &�'�"�	�?��$���	�	,���`���0�	���&�'�$'	���������:	�
" 

3. G'	��#�	�"��K���$'	 (Input Rate) �	�����-� ��
�-J�	�
��-
' G'	��#�	�"��K���$'	�'������-� ��
�-J�	�
��-
' (Fire 

back)  
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���
��-��0�	 ����!���
  (Steam Trap : Mechanical Type)   ��'	�"� 1/1 

  

�������	�
���	��
����
����������
���	� 

��. 2008-1 : 2549 

��!���'��8�
 �!!
C7��� 

( Steam Trap : Mechanical Type ) 

1.   ��!
�* 

���
��-��0�	����!���
  ��	�����	�&!'�	�����-��0�	 ��=����	��'	�"��
:���0�	�"����
�	��	��
���#��$��-��0�	�"����

����	�����-��0�	 (Steam Seperator) �"���	�	�3
�&!'?
#:	�$��%�	�G:����	��	�$��-��0�	�
��0�	�"����	����  

�!:� !��

.�
�������  !��

.�
��#�
%	�  !��
G'��%���	 (Inverted  Bucket  Steam  Trap)  ����#'� 

 

2.   ��������	
��
	 

2.1 �������
��-��0�	����!���
 �"���	�	�3
�&!'?
#:	�$��%�	�G:����	��	�$��-��0�	�
��0�	�"����	����   

2.2 �"����	���
�$'��.
������
'�� 

2.2.1 %.:�=��	��
=��!��
���
��-��0�	�"����	������
���6��	�&!'�	� 

2.2.2 ����	���
��	�%�	��6�	��
=��$�	
$�����
��-��0�	�"����	���  3
��"�	��?=��#��������%�	�

�
�
B�� (Safety Factor) &�'���	���������
��-��0�	�#:
�!��
3
�&�'&!'%:	-�:�'����:	 1.4  

(��	���#� %:	#��������%�	��
�
B�� 3
�����-�&!'%:	 1.5-3.0 #	�
���6��	�&!'�	�) 

2.2.3 �	�
���"�
!��
$�����
��"�&!'��	���
��-��0�	 

2.2.4 %�	�
���.���
�"�3%����'	��	�	�G��-
' (Maximum body design pressure) 

2.2.5 %�	�
��&!'�	��.���
 (Maximum operation pressure) 

2.2.6 ��6�B.��&!'�	��.���
 (Maximum operation temperature) 

2.2.7 $�	
��'�?:	�,.����
	�$�����
��-��0�	 �
� ����	6�	��:�?:	�%���
���#�.���
#:�!���3�� (Maximum 

capacity of  condensate per hour) [kg/hr] 

2.2.8 �	�������%�6B	�#	��	#�O	� ���.,  ISO 6948, ASTM F1139,  BS 6023 ��=� �	#�O	��=���"�

��"����:	 

2.2.9 ?
�#�	�?.'?
�#�"�-
'����	�������%�6B	�#	��	#�O	� ISO 9000 ��=� �	#�O	��=���"���"����:	  

 

3.  �"����	���
��	�����������	���	�&!'�	�#	��"�?.'&!'��	��
   ($A-/C-*-��
�D�$A-��
����
���
���!��	���
��) 

 

 

 

 

 

 

 

 

��
�
�*�  ����	��"��	�	�G�:	�������#�� 

1. ASTM F1139,  Standard  Specification  for  Steam  Traps  and  Drains 

2. BS 6023 : 1981, British  Standard,  Automatic  Steam  Traps 

3. ISO 6948:1981 Automatic steam traps -- Production and performance characteristic tests (Ed. 1, 3 p, B)  
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���
��-��0�	 ��������3���##��  (Steam Trap : Thermostatic Type)                                                                                                                                                       ��'	 1/1 

  

�������	�
���	��
����
����������
���	� 

��. 2008-2 : 2549 

��!���'��8�
 �!!
����?���**7� 

( Steam Trap : Thermostatic Type ) 

1.   ��!
�* 

���
��-��0�	��������3���##��  ��	�����	�&!'�	�����-��0�	 ��=����	��'	�"��
:���0�	�"����
�	��	��
���#��$��-��0�	

�"��������	�����-��0�	 (Steam Seperator) �"���	�	�3
�&!'?
#:	�$����6�B.��$��-��0�	�
��0�	�"����	���� �!:� 

!��
3
�����!��
 (-�����
 ��=� 3
��$�	�#��-�:��:	���) !��
��
3
��� (���%�	�
����
�
 ����B� 3
��

$�	�#�� ��=� $����
�$�	�#�� ��=� -��0�	$�	�#��) ����#'� 

 

2.   ��������	
��
	 

2.1 �������
��-��0�	��������3���##��  �"���	�	�3
�&!'?
#:	�$����6�B.��$��-��0�	�
��0�	�"����	���� 

2.2 �"����	���
�$'��.
������
'�� 

2.2.1 %.:�=��	��
=��!��
���
��-��0�	�"����	������
���6��	�&!'�	� 

2.2.2 ����	���
��	�%�	��6�	��
=��$�	
$�����
��-��0�	�"����	���  3
��"�	��?=��#��������%�	�

�
�
B�� (Safety Factor) &�'���	���������
��-��0�	�#:
�!��
3
�&�'&!'%:	-�:�'����:	 1.4  

(��	���#� %:	#��������%�	��
�
B�� 3
�����-�&!'%:	 1.5-3.0 #	�
���6��	�&!'�	�) 

2.2.3 �	�
���"�
!��
$�����
��"�&!'��	���
��-��0�	 

2.2.4 %�	�
���.���
�"�3%����'	��	�	�G��-
' (Maximum body design pressure) 

2.2.5 %�	�
��&!'�	��.���
 (Maximum operation pressure) 

2.2.6 ��6�B.��&!'�	��.���
 (Maximum operation temperature) 

2.2.7 $�	
��'�?:	�,.����
	�$�����
��-��0�	 �
� ����	6�	��:�?:	�%���
���#�.���
#:�!���3�� (Maximum 

capacity of Condensate per hour) [kg/hr] 

2.2.8 �	�������%�6B	�#	��	#�O	� ���.,  ISO 6948, ASTM F1139,  BS 6023 ��=� �	#�O	��=���"�

��"����:	 

2.2.9 ?
�#�	�?.'?
�#�"�-
'����	�������%�6B	�#	��	#�O	� ISO 9000 ��=� �	#�O	��=���"���"����:	  

 

3.  �"����	���
��	�����������	���	�&!'�	�#	��"�?.'&!'��	��
   ($A-/C-*-��
�D�$A-��
����
���
���!��	���
��) 

 

 

 

 

 

 

 

��
�
�*�  ����	��"��	�	�G�:	�������#�� 

1. ASTM F1139,  Standard  Specification  for  Steam  Traps  and  Drains 

2. BS 6023 : 1981, British  Standard,  Automatic  Steam  Traps 

3. ISO 6948:1981 Automatic steam traps -- Production and performance characteristic tests (Ed. 1, 3 p, B)  
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���
��-��0�	 ��������3�-
�	��� (Steam Trap : Thermodynamic Type)   ��'	�"� 1/1 

  

�������	�
���	��
����
����������
���	� 

��. 2008-3 : 2549

��!���'��8�
 �!!
����?�'��
�7� 

( Steam Trap : Thermodynamic Type ) 

1.   ��!
�* 

���
��-��0�	��������3�-
�	��� ��	�����	�&!'�	�����-��0�	 ��=����	��'	�"��
:���0�	�"����
�	��	��
���#��$��-��0�	

�"��������	�����-��0�	 (Steam Seperator) �"���	�	�3
�&!'?
#:	�
'	������3�-
�	���$��-��0�	�
��0�	�"����	�

���  �!:� !��
�:��.�$;� !��
�	� (Disc Steam Trap , Thermodisc) !��
%��%��?
#:	�%�	�
�� (Pressure Differential 

Controller Steam Trap) ����#'� 

 

2.   ��������	
��
	 

2.1 �������
��-��0�	��������3�-
�	��� �"���	�	�3
�&!'?
#:	�
'	������3�-
�	���$��-��0�	�
��0�	�"����	���� 

2.2 �"����	���
�$'��.
������
'�� 

2.2.1 %.:�=��	��
=��!��
���
��-��0�	�"����	������
���6��	�&!'�	� 

2.2.2 ����	���
��	�%�	��6�	��
=��$�	
$�����
��-��0�	�"����	���  3
��"�	��?=��#��������%�	�

�
�
B�� (Safety Factor) &�'���	���������
��-��0�	�#:
�!��
3
�&�'&!'%:	-�:�'����:	 1.4  

(��	���#� %:	#��������%�	��
�
B�� 3
�����-�&!'%:	 1.5-3.0 #	�
���6��	�&!'�	�) 

2.2.3 �	�
���"�
!��
$�����
��"�&!'��	���
��-��0�	 

2.2.4 %�	�
���.���
�"�3%����'	��	�	�G��-
' (Maximum body design pressure) 

2.2.5 %�	�
��&!'�	��.���
 (Maximum operation pressure) 

2.2.6 ��6�B.��&!'�	��.���
 (Maximum operation temperature) 

2.2.7 $�	
��'�?:	�,.����
	�$�����
��-��0�	 �
� ����	6�	��:�?:	�%���
���#�.���
#:�!���3�� (Maximum 

capacity of Condensate per hour) [kg/hr] 

2.2.8 �	�������%�6B	�#	��	#�O	� ���.,  ISO 6948, ASTM F1139,  BS 6023 ��=� �	#�O	��=���"�

��"����:	 

2.2.9 ?
�#�	�?.'?
�#�"�-
'����	�������%�6B	�#	��	#�O	� ISO 9000 ��=� �	#�O	��=���"���"����:	   

 

3.  �"����	���
��	�����������	���	�&!'�	�#	��"�?.'&!'��	��
   ($A-/C-*-��
�D�$A-��
����
���
���!��	���
��) 

 

 

 

 

 

 

��
�
�*�  ����	��"��	�	�G�:	�������#�� 

1. ASTM F1139,  Standard  Specification  for  Steam  Traps  and  Drains 

2. BS 6023 : 1981, British  Standard,  Automatic  Steam  Traps 

3. ISO 6948:1981 Automatic steam traps -- Production and performance characteristic tests (Ed. 1, 3 p, B)  
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���
��-��0�	 (Steam Trap)                        

  

�������	�
���	��
����
����������
���	� 

�-���	��
/��
�
�0��B08� ��!���'��8�
 

1. ��=���
'�������6��"%�6
���6��"��#�#:	����-�

&��#:
��"��'� #	��#:
��	#�O	�$��?.'?
�# 


����0���6P�%�6
���6��@�	��/���N
��'	� -�:-
'

��	��
$'�%�	�%�6
���6��@�	�3
�
���"�
 

��	&�'-
'%�6
���6��@�	��"���	��
������6P�

$�0�#��	��	�����	�&!'�	�����-� �	����	�6	�
=��

A=0��/���	����#'��,/��	%�6����#��	��	�
���"�


$��?
�#B�6P�&�'!�
���  &���6"�"������	�&!'�	����,�  �	��"%�	���	����#'�����	�6	%�6
���6� &�'���	���

��
%
'��#	�
���6��	�&!'�	�3
��@�	� 

2. �	��
=��&!'���
��-��0�	 ��#'�����	�6	%�	����	��������=���-$#:	� < �!:� %�	�
��-��0�	  ��6�B.��-��0�	  ����	6

�0�	%���
���#�"����
$/0� �
� 
���6��	�#�
#�0� A/��3
�����-���&!'���
��-��0�	����	�����:�-��0�	���*	� �:��:�� 

G�������� �
� �~
�
���-��0�	 ��=� �����6�"��	������
�	�������$���0�	 ����#'� �:�����
��-��0�	���
.�
������� 

G'���
������ G'���
�#�
%	� �
� ���G'��%���	 ��&!'��������6��"�&!'-��0�	 �!:� �����6�&�'%�	��'��
'��-��0�	 

�%�=�������� �%�=����
��� �%�=�������'� ����#'�  ���
��-��0�	���G'���
�������
����G'��%���	#�
%	����	���	����

����	6�	�&!'-��0�	�.� ���
��-��0�	���
.�
������� 
.�
��#�
%	� �
� ���G'��%���	����� ���	���	��������	6

�	�&!'-��0�	�'�� 

 

*����G
� �	��
=��&!'���
��-��0�	 

 

��
���!�	!
��8�
��!��G�/��G�'��8�
��	@
� 

���
��-��0�	 (barg) (Saturated) �	��
=�� 

0-1 Float & Thermostatic 

1-8 Thermodynamic , Float & Thermostatic 

8-40 Thermodynamic   

-��0�	�'��������
%�	�
���.� Thermodynamic  
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���
��-��0�	 (Steam Trap)                        

  

�������	�
���	��
����
����������
���	� 

��
���!/C-/��	!!'��8�
 

�	�&!'�	� �	��
=�� 

1. �:�-��0�	 

0-1 barg 

1-8 barg 

8-40 barg  

-��0�	�'��������
%�	�
���.� 

 

Float & Thermostatic 

Thermodynamic 

Thermodynamic 

Thermodynamic 

2. �����6�����0�	����	�-��0�	 

0-1 barg 

1-8 barg 

8-40 barg 

 

Float & Thermostatic 

Thermodynamic 

Thermodynamic 

3. �
	��:����*	� Thermodynamic 

4. �%�=������	
��'�� 

%�	�
��#��	-�	��
	� 

%�	�
���.� 

 

Float & Thermostatic, Inverted Bucket 

Thermodynamic 

5. �%�=�����	�0�	�'�� Float & Thermostatic, Inverted Bucket  

6. �%�=����
���
"���%�	��'�� 

$�	
�
;� %�	�
���.� 

$�	
&�M: %�	�
��#��	 

 

Thermodynamic, Float & Thermostatic 

Float & Thermostatic, Inverted Bucket 

7. G���0�	�'�� !��
��=0�-��0�	 

���%�	�
���.� 

���%�	�
��#��	 

 

Thermodynamic, Float & Thermostatic, Inverted Bucket 

Float & Thermostatic, Thermodynamic, Inverted Bucket  

8. %��
�-��0�	 (�%�=������	
��'��) Thermostatic , Thermodynamic, Inverted Bucket 
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���
��-��0�	 (Steam Trap)                        

  

�������	�
���	��
����
����������
���	� 

�-�����	���/��
�*7�*�8� /C-�
� 

1. %���"�	�#�������
���	�������	���
��-��0�	���#�� ��:	��'�� 3 �
=��%��0� 

2. &��:�-��0�	���*	� %���"�	���	��
��
#�
#�0����
��-��0�	 ����������:	����	��� 

3. �	��������"�
" %��&�'�"%�	�
���"��	��$'	���
��-��0�	�.���:	%�	�
��
'	���� �!:� �	��
:��%���
���#
��:�

���	��0�	��-�:�"%�	�
��#'	��
���"��	����$�����
��-��0�	   

4. ������	�#�
#�0����
��-��0�	�"�-�:G.�#'��  �!:�  %���
���#-�:�	�	�G�	�	�-�
���-�������
��-��0�	-
' , ��
#�
#�0�

-�:��.:�"���
#��	��
$������ , �
=��!��
���
��-��0�	-�:���	��� , �
=��$�	
-�:���	��� A/���	����
�	�	��0�	$�� �"

�	��
:��%���
���#-
'�'����:	%���
���#�"����
$/0���
��:	#�
#�0�$�	
�
;�-� �#:�	��
:��%���
���#3
���N


�N
G"��	�����-�����	&�'���
�	�����$��-��0�	 ��
��:	#�
#�0����
��-��0�	$�	
&�M:-� A/������	&�'�	
���
��:	�	
���/�

�����;� 

5. �	�#�
#�0����
��-��0�	����	��%�=��������
	�#�� ����	&�'���
�+M�	-��0�	$�
 (Steam Locking) ��	&�'������*�B	�

$���%�=�������-��0�	�"�&�'%�	��'��
'��
�-�-
'  �	���'-$�/�%��#�
���
��-��0�	�	��%�=��������#:
�!�
������ -�:

%��#�
��� 

6. �	�#�
#�0����
��-��0�	�	��:�-��0�	 -�:%��#:��:����	�-��"��:�-��0�	3
�#�� %��#�
#�0�3
�#:��:�-��"������	�

�������"��"��'�?:	�,.����
	���:	����:�-��0�	���*	��
��"%�	��	��:��"�#:�-�:�'����:	 75 A�. 
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�%�=�����	�0�	��;�������*�B	��.�  ������	�%�	��'��
'���	�	,  ( High Efficient Air Cooled Water Chiller )   ��'	�"� 1/2             

�������	�
���	��
����
����������
���	� 

��.  2009-1 : 2549 


��0&����
�8�

�M���	�7�@7#
��A�  

�!!�	!
���
��-���-���
�
j  

(High Efficient Air Cooled Water Chiller) 

 

1.    ��!
�* 

�%�=�����	�0�	��;�������	�%�	��'��
'���	�	,  �"��"$"
%�	��	�	�G��	%�	���;�������*�$���%�=���������:	  17,600 

��##� ( ������:	 60,000 �"�"�.#:�!���3��)  $/0�-�   

 

2.     ��������	
��
	 

2.1    #'���"����	���
�$'��.
�"�&!'&��	��
���$���%�=�����	�0�	��;� ������
'�� 

2.1.1 ?
�	��
���$"
%�	��	�	�G�	���	%�	���;�$���%�=�����	�0�	��;�#	��"���	��
  3
�&!'�B	��

&��	��
���  %=� 

1)   ��6�B.���0�	��;���� (Leaving  Chilled) 7.2 �C  

2)   ��6�B.���0�	��;��$'	 (Entering Chilled) 12.8 �C  

3)   ��6�B.���	�	,��	�������	�%�	��'���:���$'	�%�=���%����:� (Condenser Air Inlet) 35 �C  

       DB / 24 �C WB  

4)   ����-JJK	%�	�G"� 50 �~��#A�  

    2.1.2    �"%.:�=��	�#�
#�0� �	�&!'�	� �
� �	���	�������	 ��'��#	�	��	�#������ ����B	�	-�� 

2.2 �"����	���
�%:	���������*������G�� ��=� %:	�	�&!'�
���	�-JJK	  �"���
�%:	���������*������G�� 

(COP, Coefficient of Performance) ��=� %:	����G��&��	���	%�	���;� (��3
��##�#:�#��%�	���;�) �"�����?


�	��
����	��'���Q���#��	��
���$����:���	�$����O  ��=� �'���
����"�-
'����	�������#	�

�	#�O	� ���./ISO 17025  3
��"%:	A"3��" -�:�'����:	�"���	��
 ��=� �"%:	�	�&!'�
���	�-JJK	-�:�����"�

��	��
 #	�#	�	��"� 1 
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�%�=�����	�0�	��;�������*�B	��.�  ������	�%�	��'��
'���	�	,  ( High Efficient Air Cooled Water Chiller )   ��'	�"� 2/2             

�������	�
���	��
����
����������
���	� 

 

#	�	��"� 1 ��6P�%:	�	�&!'�
���	�-JJK	$���%�=�����	�0�	��;� 

 

!��
 �%�=�����	�0�	��;� 

%:	A"3��" (COP)  

 (��##�%�	���;�/��##�-JJK	) 

%:	����G��&��	���	%�	���;� 

(��3
��##�#:�#��%�	���;�) 


��0&����
�8�

�M� �%&�	!
���
��-���-�� �
�
j (Air Cooled Water Chiller) 

 1. $�	
-�:���� 351.7 ��3
��##�  

     (100 #��%�	���;�) 

-�:#��	��:	 2.70 -�:���� 1.30 

2. $�	
������:	 351.7 ��3
��##�  

     (100 #��%�	���;�) 

-�:#��	��:	 2.93 -�:���� 1.20 

(��
�
�*�  COP = kWR / kW ,  kWR = ((Btu/hr)/12000) x 3.517 ) 

 

2.3 %�������A��� -
'��:��� 

2.3.1   ���
.��.� (Reciprocating Compressor)  

2.3.2   ����'���� (Scroll Compressor)  

2.3.3   ������. (Screw Compressor) 

2.3.4   ������3$:� (Centrifugal Compressor)  

2.4. �	���	%�	���;���
� (Liquid Refrigerant)  &�'&!'�	���	%�	���;� R-22, R-123, R-134a, RB-276, R-401A,      

R-402A, R-402B, R-404A, R-407C, R-410A, R-508B ��=� �	�!��
�=�� �"�-
'����	��������	��G	����"��!=��G=�

-
' 

 

3.  �"����	���
��	�����������	���	�&!'�	�#	��"�?.'&!'��	��
   ($A-/C-*-��
�D�$A-��
����
���
���!��	���
��) 
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�%�=�����	�0�	��;�������*�B	��.�  ������	�%�	��'��
'���0�	 ( High Efficient Water Cooled Water Chiller )   ��'	�"� 1/2

�������	�
���	��
����
����������
���	� 

��.  2009-2 : 2549 


��0&����
�8�

�M���	�7�@7#
��A�  

�!!�	!
���
��-���-���8�
  

(High Efficient Water Cooled Water Chiller) 

 

1.    ��!
�* 

�%�=�����	�0�	��;�������	�%�	��'��
'���0�	 �"��"$"
%�	��	�	�G��	%�	���;�������*�$���%�=���������:	  17,600 

��##� ( ������:	 60,000 �"�"�.#:�!���3��)  $/0�-�   

 

2.     ��������	
��
	 

2.1    �"����	���
�$'��.
$���%�=�����	�0�	��;� ������
'�� 

2.1.1   ?
�	��
���$"
%�	��	�	�G�	���	%�	���;�$���%�=�����	�0�	��;�#	��"���	��
  3
�&!'�B	��&��	�

�
���  %=�  

1)   ��6�B.���0�	��;���� (Leaving  Chilled) 7.2 �C  

2)   ��6�B.���0�	��;��$'	 (Entering Chilled) 12.8 �C  

3)   ��6�B.���0�	����	��%�=���%����:� (Leaving Condenser) 37.8 �C  

4)   ��6�B.���0�	�$'	�%�=���%����:�(Entering Condenser) 32.2 �C  

5)   ����-JJK	%�	�G"� 50 �~��#A�  

2.1.2   �"%.:�=��	�#�
#�0� �	�&!'�	� �
� �	���	�������	 ��'��#	�	��	�#������ ����B	�	-�� 

2.2 �"����	���
�%:	���������*������G�� ��=� %:	�	�&!'�
���	�-JJK	  �"���
�%:	���������*������G�� ��=� 

A"3��" (COP, Coefficient of Performance) ��=� %:	����G��&��	���	%�	���;� (��3
��##�#:�#��%�	���;�) �"�

����?
�	��
����	��'���Q���#��	��
���$����:���	�$����O  ��=� �'���
����"�-
'����	�������#	�

�	#�O	� ���./ISO 17025  3
��"%:	A"3��" -�:�'����:	�"���	��
 ��=� �"%:	�	�&!'�
���	�-JJK	-�:�����"�

��	��
 #	�#	�	��"� 1  
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�
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�%�=�����	�0�	��;�������*�B	��.�  ������	�%�	��'��
'���0�	 ( High Efficient Water Cooled Water Chiller )   ��'	�"� 2/2

�������	�
���	��
����
����������
���	� 

 

#	�	��"� 1 ��6P�%:	�	�&!'�
���	�-JJK	$���%�=�����	�0�	��;� 

!��
 �%�=�����	�0�	��;� %:	A"3��" (COP)  

(��##�%�	���;�/��##�-JJK	) 

%:	����G��&��	���	%�	���;� 

(��3
��##�#:�#��%�	���;�) 


��0&����
�8�

�M� �%&�	!
���
��-���-�� �8�
 (Water Cooled Water Chiller) 

1. $�	
-�:������:	 527.5 ��3
��##�  

    (150 #��%�	���;�) 

-�:#��	��:	 3.91 -�:���� 0.90 

2. $�	
������:	 527.5 ��3
��##�   �#:-�:����  

    703.3 ��3
��##� (200 #��%�	���;�) 

 -�:#��	��:	 4.69 -�:���� 0.75  

3. $�	
������:	 703.3 ��3
��##�   �#:-�:����  

    879.2 ��3
��##� (250 #��%�	���;�) 

 -�:#��	��:	 5.25  -�:���� 0.67  

4. $�	
������:	 879.2 ��3
��##�   �#:-�:����  

    1,758.3 ��3
��##� (500 #��%�	���;�) 

 -�:#��	��:	 5.41  -�:���� 0.65 

5. $�	
������:	 1,758.3 ��3
��##�  

    (500 #��%�	���;�) 

 -�:#��	��:	 5.67 -�:���� 0.62  

(��
�
�*�  COP = kWR / kW ,  kWR = ((Btu/hr)/12000) x 3.517 ) 

 

2.3 %�������A��� -
'��:��� 

2.3.1   ���
.��.� (Reciprocating Compressor)  

2.3.2   ����'���� (Scroll Compressor)  

2.3.3   ������. (Screw Compressor) 

2.3.4   ������3$:� (Centrifugal Compressor)  

2.4   �	���	%�	���;���
� (Liquid Refrigerant)  &�'&!'�	���	%�	���;� R-22, R-123, R-134a, RB-276, R-401A,      

R-402A, R-402B, R-404A, R-407C, R-410A, R-508B ��=� �	�!��
�=�� �"�-
'����	��������	��G	����"��!=��G=�

-
' 

 

3.  �"����	���
��	�����������	���	�&!'�	�#	��"�?.'&!'��	��
   ($A-/C-*-��
�D�$A-��
����
���
���!��	���
��) 
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���6��@�	�$�������6�������
�
���	�  ��. 2009 : 2549 

�%�=�����	�0�	��;�������*�B	��.�  ( High Efficient  Water Chiller )   

�������	�
���	��
����
����������
���	� 

�-���	��
/��
�
�0��B08� 
��0&����
�8�

�M���	�7�@7#
��A� 

1. %�6
���6��@�	��"���	��
������6P�$�0�#��	 ��	�����	�&!'

�	�����-�  &���6"�"������	�&!'�	����,�  �	��"%�	�

��	����#'�����	�6	%�6
���6�&�'���	�����
%
'��#	�


���6��	�&!'�	� 

 

�-�����	���/��
�*7�*�8� /C-�
� 

1. �	�#�
#�0��
���	�������	 &�'�Q���#�#	�%.:�=��	�&!'$��?.'?
�# 

 

 

102 



%�6
���6��@�	�$�������6�������
�
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@������%�	��'��/%�	���;����@����"��
 !��
@���&���'� (Heating/Cooling Surface Insulation : Glass Wool)                   ��'	�"� 1/2             

  

�������	�
���	��
����
����������
���	� 

��. 3001-1 : 2549 

���������
��-��/��
�
�M��!!�����%��� C�7�����/���-� 

( Heating/Cooling Surface Insulation : Glass Wool ) 

1.     ��!
�* 

���
�@����K�����%�	��'��/%�	���;� !��
@���&���'� ��	����&!'��	@�����'��:� �
� �=0�?�� �!:� ��&#'�
��%	

��=����=� K̀	��
	� � 

 

2.     ��������	
��
	 

2.1. ?:	��	�������#	��	#�O	� ���. 486, ���. 487 ��=� ���. 488 

2.2. �"%:	���������*���	���	%�	��'�� (Thermal Conductivity : k) -�:�����"���	��
#	�#	�	�
'	�
:	��"0 ��=��

�
���#	��	#�O	� ���. 487 ��=� ���. 488  
 

#	�	��"� 1 %:	���������*���	���	%�	��'�� (Thermal Conductivity : k) $��@���&���'� 

��6�B.���@
"��$���=0�?��#���
	� 20 �C 40 �C 60 �C 80 �C 100 �C 

%:	���������*���	���	%�	��'��   

(Thermal Conductivity : k) 

0.044 

W/mK 

0.048 

W/mK 

0.053 

W/mK 

0.059 

W/mK 

0.064 

W/mK 
 

2.3. �	�
.
A��%�	�!=0�$����=0�@��� (Water Vapor Absorption) -�:���� 5 % 3
��0�	���� ��=���
���#	�

�	#�O	� ASTM C 1104 ��=� �	#�O	��=���"���"����:	  

2.4. %�6����#��	�#�
-J�
�
	�-J 

2.4.1.  ���
�@�����#'��?:	���6P� ��=���
���#	��	#�O	� BS 476 �:���"� 5 �
� 6 ��=� �	#�O	� ASTM  

           E84 

2.4.2.  ���
��N
?����#'��?:	���6P���=���
���#	��	#�O	� BS 476 �:���"� 6 ��=� �	#�O	� ASTM E84 

2.4.3.  ���
�@��� �
� ���
��N
?�� ��#'���������
�-�:
	�-J �
���
��.:&�����B��"� 1 ��=���
����	#�O	�  

           BS-476 �:���"� 7 ��=� �	#�O	� ASTM E84 

2.5. %�	���	��:�$��@���&���'� 

2.5.1  !��
��'��:� &�'�"%�	���	��:�-�:�'����:	 64 ��. #:� 
�.�. �
� �"%�	���	-�:�'����:	 50 ��. �
�

�N
?�� 1 
'	�
'���?:��K�����%�	�!=0��
�-��0�	����B���
.����"��J��
� �"��"%:	�	�A/�?:	�$��-��0�	

�
�%�	�!=0�-�:���� 0.1 ������ (perm) ��=����
��N
?���=���"���"����:	 

2.5.2  !��
��&#'�
��%	 &�'�"%�	���	��:�-�:�'����:	 24 ��. #:� 
�.�. �
� �"%�	���	-�:�'����:	 50 ��. 

�
��N
?����0� 2 
'	�
'���?:��K�����%�	�!=0��
�-��0�	����B���
.����"��J��
� �"��"%:	�	�A/�?:	�

$��-��0�	�
�%�	�!=0�-�:���� 0.1 ������ (perm) ��=����
��N
?���=���"���"����:	 

2.5.3  !��
�.���=� K̀	��
	� &�'�"%�	���	��:�-�:�'����:	 12 ��. #:� 
�.�.�
� �"%�	���	-�:�'����:	 75 

��. �
� �N
?����0� 2 
'	�
'���?:��K�����%�	�!=0��
�-��0�	����B���
.����"��J��
��"��"%:	�	�A/�

?:	�$��  -��0�	�
�%�	�!=0�-�:���� 0.1 ������ (perm) ��=����
��N
?���=���"���"����:	 

 

 

103 



%�6
���6��@�	�$�������6�������
�
���	�                                                                                                                                                                      ��. 3001-1 : 2549 

@������%�	��'��/%�	���;����@����"��
 !��
@���&���'� (Heating/Cooling Surface Insulation : Glass Wool)                   ��'	�"� 2/2             

  

�������	�
���	��
����
����������
���	� 

 

2.5.4  !��
�?:���	�����=0�?�� &�'�"%�	���	��:�-�:�'����:	  32 ��. #:� 
�.�.�
� �"%�	���	-�:�'����:	 

50 ��. �
� �N
?��
'���?:��K�����%�	�!=0��
�-��0�	����B���
.����"��J��
��"��"%:	�	�A/�?:	�$��  

-��0�	�
�%�	�!=0�-�:���� 0.1 ������ (perm) ��=����
��N
?���=���"���"����:	 

2.6. ����6�B.��&!'�	�-
'&�!:��-�:�'����:	 -10 �C G/� 190 �C 

2.7. �"%.:�=��	�#�
#�0� ����B	�	-�� 

 

3.  �"����	���
��	�����������	���	�&!'�	�#	��"�?.'&!'��	��
   ($A-/C-*-��
�D�$A-��
����
���
���!��	���
��) 

 

 

 

 

 

 

 

 

 

 

 

 
��
�
�*�  ����	��"��	�	�G�:	�������#�� 

1. ���. 486-2527 �	#�O	�?
�#B�6P���#�	����� &���'� 

2. ���. 487-2526 �	#�O	�?
�#B�6P���#�	����� �?:�&���'� 

3. ���. 488-2526 �	#�O	�?
�#B�6P���#�	����� �:�&���'� 

4. ASTM C1104 Test Method for Determining the Water Vapor Sorption of Unfaced Mineral Fiber Insulation. 

5. ASTM E84 Surface Burning Characteristics of Building Materials. 

6. BS 476-4:1970 Fire tests on building materials and structures. Non-combustibility test for materials. 

7. BS 476-6:1989 Fire tests on building materials and structures. Method of test for fire propagation for products. 

8. BS 476-7:1997 Fire tests on building materials and structures. Method of test to determine the classification of the surface spread of flame of 

products. 

9. BS 476-10:1983 Fire tests on building materials and structures. Guide to the principles and application of fire testing. 

10. BS 476-11:1982 Fire tests on building materials and structures. Method for assessing the heat emission from building materials. 

11. BS 476-12:1991 Fire tests on building materials and structures. Method of test for ignitability of products by direct flame impingement. 

12. BS 476-13:1987 , ISO 5657-1986 Fire tests on building materials and structures. Method of measuring the ignitability of products 

subjected to thermal irradiance. 

13. BS 476-15:1993 , ISO 5660-1:1993 Fire tests on building materials and structures. Method for measuring the rate of heat release of products. 

14. BS 476-32:1989 Fire tests on building materials and structures. Guide to full scale fire tests within buildings. 

15. BS 476-33:1993 , ISO 9705:1993 Fire tests on building materials and structures. Full-scale room test for surface products. 
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@������%�	��'��/%�	���;����@����"��
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�������	�
���	��
����
����������
���	� 

��. 3001-2 : 2549 

���������
��-��/��
�
�M��!!�����%��� C�7�����?:�?��7�A�%
�� 

( Heating/Cooling Surface Insulation : Polyurethane Foam) 

1.     ��!
�* 

���
�@����K�����%�	��'��/%�	���;� !��
@���3J�3�
��.�"���  

 

2.     ��������	
��
	 

2.1. �"%:	���������*���	���	%�	��'�� (Thermal Conductivity : k) -�:���� 0.023 W/mK �"���6�B.���@
"�� 24 �C ��=��

�
���#	��	#�O	� ASTM C 591 ��=��	#�O	��=���"���"����:	 

2.2. �	�
.
A��%�	�!=0�$����=0�@��� (Water Vapor Absorption) -�:���� 5 % 3
��0�	���� ��=���
���#	�

�	#�O	� ISO 2896 ��=� ASTM D 2842 ��=� �	#�O	��=���"���"����:	  

2.3. -�:#�
-J  -�:
	�-J #	��	#�O	� ASTM  E 84, BS 476 �:���"� 7 ��=� �	#�O	��=���"���"����:	 

2.4. ����6�B.��&!'�	�-
'&�!:��-�:�'����:	 -25 �C G/� 90 �C 

2.5. ��#:��	��%�" ��
 �
� 
:	�  

2.6. �"%:	%�	���	��:�#	�%�	����	���&��	�&!'�	�#	��"���	��
  �#:-�:�'����:	 30 ��. #:� 
�.�.  

2.7. �"%�	���	$��@���#	�%�	����	���&��	�&!'�	�#	��"���	��
  �#:-�:�'����:	 25 ��. 

2.8. �"%.:�=��	�#�
#�0� ����B	�	-�� 

 

3.  �"����	���
��	�����������	���	�&!'�	�#	��"�?.'&!'��	��
   ($A-/C-*-��
�D�$A-��
����
���
���!��	���
��) 

 

 

 

 

    

��
�
�*�  ����	��"��	�	�G�:	�������#�� 

1. ASTM D2842-01      Standard Test Method for Water Absorption of Rigid Cellular Plastics 

2. ASTM E84       Surface Burning Characteristics of Building Materials. 

3. BS 476-4:1970 Fire tests on building materials and structures. Non-combustibility test for materials. 

4. BS 476-6:1989 Fire tests on building materials and structures. Method of test for fire propagation for products. 

5. BS 476-7:1997 Fire tests on building materials and structures. Method of test to determine the classification of the surface spread of flame of 

products. 

6. BS 476-10:1983 Fire tests on building materials and structures. Guide to the principles and application of fire testing. 

7. BS 476-11:1982 Fire tests on building materials and structures. Method for assessing the heat emission from building materials. 

8. BS 476-12:1991 Fire tests on building materials and structures. Method of test for ignitability of products by direct flame impingement. 

9. BS 476-13:1987 , ISO 5657-1986 Fire tests on building materials and structures. Method of measuring the ignitability of products subjected 

to thermal irradiance. 

10. BS 476-15:1993 , ISO 5660-1:1993 Fire tests on building materials and structures. Method for measuring the rate of heat release of products. 

11. BS 476-32:1989 Fire tests on building materials and structures. Guide to full scale fire tests within buildings. 

12. BS 476-33:1993 , ISO 9705:1993 Fire tests on building materials and structures. Full-scale room test for surface products. 
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�������	�
���	��
����
����������
���	� 

��. 3001-3 : 2549 

���������
��-��/��
�
�M��!!�����%��� C�7�����?:�?��7
��7�%� 

( Heating/Cooling Surface Insulation : Polyethylene Foam ) 

1.     ��!
�* 

���
�@����K�����%�	��'��/%�	���;� !��
@���3J�3�
�����
"� ��	����#�
#�0����?:�`K	��
	� ��=� #�
&#'

�
��%	�?:�3
�� (Metal Sheet) 

 

2.     ��������	
��
	 

2.1. ����@���!��
�A

��N
 ( Closed Cell Polyethylene Foam : P.E. ) 3
��"%:	���������*���	���	%�	��'��

(Thermal Conductivity : k ) -�:���� 0.042 W/mK  �"���6�B.���@
"�� 24 �C �
� ��	,�	��	�A"��JA" (CFCs) 

2.2. �	�
.
A��%�	�!=0�$����=0�@��� (Water Vapor Absorption) -�:���� 5 % 3
��0�	���� ��=���
���#	�

�	#�O	� ISO 2896 ��=� ASTM D 2842 ��=� �	#�O	��=���"���"����:	  

2.3. -�:#�
-J -�:
	�-J #	��	#�O	� ASTM  E 84 ,  BS 476 �:���"� 7 ��=� �	#�O	��=���"���"����:	 

2.4. ����6�B.��&!'�	�-
'&�!:��-�:�'����:	  -25 �C G/� 85 �C  

2.5. ��#:��	��%�" ��
 �
� 
:	� 

2.6. �"%:	%�	���	��:�#	�%�	����	���&��	�&!'�	�#	��"���	��
  �#:-�:�'����:	 30 ��. #:� 
�.�.  

2.7. �"%�	���	$��@���#	�%�	����	���&��	�&!'�	�#	��"���	��
  �#:-�:�'����:	 5 ��

���#� 

2.8. �"%.:�=��	�#�
#�0� ����B	�	-�� 

 

3.  �"����	���
��	�����������	���	�&!'�	�#	��"�?.'&!'��	��
   ($A-/C-*-��
�D�$A-��
����
���
���!��	���
��) 

 

 

 

 

��
�
�*�  ����	��"��	�	�G�:	�������#�� 

1. ASTM D2842-01      Standard Test Method for Water Absorption of Rigid Cellular Plastics 

2. ASTM E84 Surface Burning Characteristics of Building Materials. 

3. BS 476-4:1970 Fire tests on building materials and structures. Non-combustibility test for materials. 

4. BS 476-6:1989 Fire tests on building materials and structures. Method of test for fire propagation for products. 

5. BS 476-7:1997 Fire tests on building materials and structures. Method of test to determine the classification of the surface spread of flame of 

products. 

6. BS 476-10:1983 Fire tests on building materials and structures. Guide to the principles and application of fire testing. 

7. BS 476-11:1982 Fire tests on building materials and structures. Method for assessing the heat emission from building materials. 

8. BS 476-12:1991 Fire tests on building materials and structures. Method of test for ignitability of products by direct flame impingement. 

9. BS 476-13:1987 , ISO 5657-1986 Fire tests on building materials and structures. Method of measuring the ignitability of products subjected 

to thermal irradiance. 

10. BS 476-15:1993 , ISO 5660-1:1993 Fire tests on building materials and structures. Method for measuring the rate of heat release of products. 

11. BS 476-32:1989 Fire tests on building materials and structures. Guide to full scale fire tests within buildings. 

12. BS 476-33:1993 , ISO 9705:1993 Fire tests on building materials and structures. Full-scale room test for surface products. 
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�������	�
���	��
����
����������
���	� 

��. 3001-4 : 2549 

���������
��-��/��
�
�M��!!�����%��� C�7�����
�0&���	�
� 

( Heating/Cooling Surface Insulation : Cellulose Fiber ) 

1.     ��!
�* 

���
�@����K�����%�	��'��/%�	���;� !��
@�����=�����
	� ��=� ��=��-�' ��	����#�
#�0�&#'�
��%	  ?��� ��=� 

���=���
	� �"��"���
���'��N
�K������,����
	��:���
:��	��	���	�&!'�	� 

 

2.     ��������	
��
	 

2.1. �"%:	���������*���	���	%�	��'��-�:����  0.045  W/mK  �"���6�B.���@
"��  24 �C ��=���
���#	��	#�O	� 

ASTM C177, C739 ��=��	#�O	��=���"���"����:	 

2.2. �	�
.
A��%�	�!=0�$����=0�@��� (Water Vapor Absorption) -�:���� 5 % 3
��0�	���� ��=���
���#	�

�	#�O	� ASTM C 1104 , E 1149 ��=� �	#�O	��=���"���"����:	 

2.3. -�:#�
-J  -�:
	�-J #	��	#�O	� ASTM  E 84, BS 476 �:���"� 7 ��=� �	#�O	��=���"���"����:	 

2.4. ����6�B.��&!'�	�-
'&�!:��-�:�'����:	 10 �C G/� 85 �C  

2.5. -�:$/0��	  -�:��
��:��#:�3
�� 

2.6. �"%�	���	��:� #	�%�	����	���&��	�&!'�	�#	��"���	��
  �#:-�:���� 52 ��.#:� 
�.�. 

2.7. �"%�	���	$��@���  #	�%�	����	���&��	�&!'�	�#	��"���	��
  �#:-�:�'����:	  25  ��

���#� 

2.8. �"�	��������	���	,�	���%�������$���	��"��������#:�?.'&!'�
�������

'�� �	��G	����"��!=��G=�-
' 

2.9. �"%.:�=��	�#�
#�0� ����B	�	-�� 

 

3.  �"����	���
��	�����������	���	�&!'�	�#	��"�?.'&!'��	��
   ($A-/C-*-��
�D�$A-��
����
���
���!��	���
��) 

 

 

 

��
�
�*�  ����	��"��	�	�G�:	�������#�� 

1. ASTM C1104 Test Method for Determining the Water Vapor Sorption of Unfaced Mineral Fiber Insulation. 

2. ASTM E84 Surface Burning Characteristics of Building Materials. 

3. BS 476-4:1970 Fire tests on building materials and structures. Non-combustibility test for materials. 

4. BS 476-6:1989 Fire tests on building materials and structures. Method of test for fire propagation for products. 

5. BS 476-7:1997 Fire tests on building materials and structures. Method of test to determine the classification of the surface spread of flame of 

products. 

6. BS 476-10:1983 Fire tests on building materials and structures. Guide to the principles and application of fire testing. 

7. BS 476-11:1982 Fire tests on building materials and structures. Method for assessing the heat emission from building materials. 

8. BS 476-12:1991 Fire tests on building materials and structures. Method of test for ignitability of products by direct flame impingement. 

9. BS 476-13:1987 , ISO 5657-1986 Fire tests on building materials and structures. Method of measuring the ignitability of products subjected 

to thermal irradiance. 

10. BS 476-15:1993 , ISO 5660-1:1993 Fire tests on building materials and structures. Method for measuring the rate of heat release of products. 

11. BS 476-32:1989 Fire tests on building materials and structures. Guide to full scale fire tests within buildings. 

12. BS 476-33:1993 , ISO 9705:1993 Fire tests on building materials and structures. Full-scale room test for surface produ

107 



%�6
���6��@�	�$�������6�������
�
���	�                                                                                                                                                                      ��. 3001-5 : 2549 
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�������	�
���	��
����
����������
���	� 

��. 3001-5 : 2549 

���������
��-��/��
�
�M��!!�����%��� C�7�����
B����q��0����G��A� 

( Heating/Cooling Surface Insulation : Closed Cell Elastomeric Thermal Insulation ) 

1.     ��!
�* 

���
�@����K�����%�	��'��/%�	���;� !��
@����A

��N
�=
���:��.� ��	����&!'��'��:� ��=� �=0�?��#:	� < &�����

%�	���;� 
 

2.     ��������	
��
	 

2.1. ����@����A

��N
 �"3%����'	������A

�������"�?���-�:��
�G/����  !��
�"�-�:���������3��
	�#��  -�:

�
����
���=��G.�%�	��'��  B	�&������
'����	A��'�!��
-�3#���� �
� %	�����-
���-A
�  �
� 

��	,�	��	�A"��JA" (CFCs) ��=� ��	A#�
-J�=�� <  

2.2. �"%:	���������*���	���	%�	��'��-�:�����"���	��
#	�#	�	�
'	�
:	��"0 ��=���
���#	��	#�O	� ASTM C 177 

, DIN 52613 ��=� �	#�O	��=���"���"����:	 

#	�	��"� 1 %:	���������*���	���	%�	��'�� (Thermal Conductivity : k) $��@����A

��N
!��
�=
���:��.� 

��6�B.���@
"��$���=0�?��#���
	� -20�C 0 �C 24 �C 32 �C 40 �C 

%:	���������*���	���	%�	��'�� 

(Thermal Conductivity : k) 

0.034 

W/mK 

0.035 

W/mK 

0.038 

W/mK 

0.039 

W/mK 

0.040 

W/mK 

2.3. �	�
.
A/��0�	 (Water Absorption) $����=0�@��� -�:���� 5 % 3
��0�	���� ��=���
���#	��	#�O	� ASTM D 

1056 ��=� �	#�O	��=���"���"����:	 

2.4. �"%:	�	�����A/�%�	�!=0�-�:���� 0.15 PERM-INCH #	��	#�O	� ASTM E 96 ��=� �	#�O	��=���"���"����:	 

2.5. -�:
	�-J 
��-J
'��#���� -�:���
��
-J #	��	#�O	� ASTM  E 84, ASTM D 635, BS 476 �:���"� 7 , DIN 

4102, EMPA, UL 94 V-0 ��=� �	#�O	��=���"���"����:	 

2.6. �"%�	���	��:� #	�%�	����	���&��	�&!'�	�#	��"���	��
  �#:-�:�'����:	 45 ��3
����#:� 
.��	,����#� 

��=���
���#	��	#�O	� ASTM C 534 ��=� �	#�O	��=���"���"����:	 

2.7. �"����	6-�3#�A	�"� -�:���� 10 ppb #	��	#�O	� US.FDA. ��=� �	#�O	��=���"���"����:	 

2.8. ����6�B.��&!'�	�-
'&�!:��-�:�'����:	 -20 �C G/� 40 �C 

2.9. �"%.:�=��	�#�
#�0� ����B	�	-�� 

3.  �"����	���
��	�����������	���	�&!'�	�#	��"�?.'&!'��	��
   ($A-/C-*-��
�D�$A-��
����
���
���!��	���
��) 
 

��
�
�*�  ����	��"��	�	�G�:	�������#�� 

1. ASTM E84 Surface Burning Characteristics of Building Materials. 

2. ASTM E 96 Standard Test - Water Vapor Transmission 

3. BS 476-4:1970 Fire tests on building materials and structures. Non-combustibility test for materials. 

4. BS 476-6:1989 Fire tests on building materials and structures. Method of test for fire propagation for products. 

5. BS 476-7:1997 Fire tests on building materials and structures. Method of test to determine the classification of the surface spread of flame of products. 

6. BS 476-10:1983 Fire tests on building materials and structures. Guide to the principles and application of fire testing. 

7. BS 476-11:1982 Fire tests on building materials and structures. Method for assessing the heat emission from building materials. 

8. BS 476-12:1991 Fire tests on building materials and structures. Method of test for ignitability of products by direct flame impingement. 

9. BS 476-13:1987 , ISO 5657-1986 Fire tests on building materials and structures. Method of measuring the ignitability of products subjected to thermal irradiance. 

10. BS 476-15:1993 , ISO 5660-1:1993 Fire tests on building materials and structures. Method for measuring the rate of heat release of products. 

11. BS 476-32:1989 Fire tests on building materials and structures. Guide to full scale fire tests within buildings. 

12. BS 476-33:1993 , ISO 9705:1993 Fire tests on building materials and structures. Full-scale room test for surface products. 
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�������	�
���	��
����
����������
���	� 

��. 3001-6 : 2549 

���������
��-��/��
�
�M��!!�����%��� C�7��������
B%��B7�7
�* 

( Heating/Cooling Surface Insulation : Calcium Silicate ) 

1.     ��!
�* 

���
�@����K�����%�	��'��/%�	���;� !��
�%
�A"��A�
���#  

 

2.     ��������	
��
	 

2.1. �"%:	���������*���	���	%�	��'��-�:���� 0.052  W/mK �"���6�B.���@
"��  24 �C  

2.2. �"%:	�	�
.
A/�%�	�!=0�$����=0�@���-�:���� 5 % 3
��0�	���� #	��	#�O	� ASTM C 1104 , E 1149 ��=� 

�	#�O	��=���"���"����:	 

2.3. -�:#�
-J  -�:
	�-J #	��	#�O	� ASTM E 84, BS 476 �:���"� 4 ��=� �	#�O	��=���"���"����:	 

2.4. ��#:���6�B.���	�&!'�	�-
'G/� 650 �C  

2.5. -�:$/0��	  -�:��
��:��#:�3
�� 

2.6. �"%�	���	��:� #	�%�	����	���&��	�&!'�	�#	��"���	��
 �#:-�:�'����:	 60 ��.#:� 
�.�. 

2.7. �"%�	���	$��@��� #	�%�	����	���&��	�&!'�	�#	��"���	��
 �#:-�:�'����:	  50  ��

���#� 

2.8. �"%.:�=��	�#�
#�0� ����B	�	-�� 

 

3.  �"����	���
��	�����������	���	�&!'�	�#	��"�?.'&!'��	��
   ($A-/C-*-��
�D�$A-��
����
���
���!��	���
��) 

 

 

 

 

 

 

��
�
�*�  ����	��"��	�	�G�:	�������#�� 

1. ASTM C1104 Test Method for Determining the Water Vapor Sorption of Unfaced Mineral Fiber Insulation. 

2. ASTM E84 Surface Burning Characteristics of Building Materials. 

3. BS 476-4:1970 Fire tests on building materials and structures. Non-combustibility test for materials. 

4. BS 476-6:1989 Fire tests on building materials and structures. Method of test for fire propagation for products. 

5. BS 476-7:1997 Fire tests on building materials and structures. Method of test to determine the classification of the surface spread of flame of 

products. 

6. BS 476-10:1983 Fire tests on building materials and structures. Guide to the principles and application of fire testing. 

7. BS 476-11:1982 Fire tests on building materials and structures. Method for assessing the heat emission from building materials. 

8. BS 476-12:1991 Fire tests on building materials and structures. Method of test for ignitability of products by direct flame impingement. 

9. BS 476-13:1987 , ISO 5657-1986 Fire tests on building materials and structures. Method of measuring the ignitability of products subjected 

to thermal irradiance. 

10. BS 476-15:1993 , ISO 5660-1:1993 Fire tests on building materials and structures. Method for measuring the rate of heat release of products. 

11. BS 476-32:1989 Fire tests on building materials and structures. Guide to full scale fire tests within buildings. 

12. BS 476-33:1993 , ISO 9705:1993 Fire tests on building materials and structures. Full-scale room test for surface products. 
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�������	�
���	��
����
����������
���	� 

��. 3001-7 : 2549 

���������
��-��/��
�
�M��!!�����%��� C�7�����/��7� 

( Heating/Cooling Surface Insulation : Rock Wool ) 

1.     ��!
�* 

���
�@����K�����%�	��'��/%�	���;� !��
@���&���� ��	�����	�&!'�	���6�B.���.� 

  

2.     ��������	
��
	 

2.1. �"%:	���������*���	���	%�	��'��-�:���� 0.045  W/mK �"���6�B.���@
"��  24 �C  

2.2. �"%:	�	�
.
A/�%�	�!=0�$����=0�@���-�:���� 5 % 3
��0�	���� #	��	#�O	� ASTM C 1104 , E 1149 ��=� 

�	#�O	��=���"���"����:	 

2.3. -�:#�
-J  -�:
	�-J #	��	#�O	� ASTM E84, BS 476 �:���"� 4 ��=� �	#�O	��=���"���"����:	 

2.4. ��#:���6�B.���	�&!'�	�-
'G/� 820 �C 

2.5. -�:$/0��	  -�:��
��:��#:�3
�� 

2.6. �"%�	���	��:� #	�%�	����	���&��	�&!'�	�#	��"���	��
 �#:-�:�'����:	 40 ��.#:� 
�.�. 

2.7. �"%�	���	$��@���  #	�%�	����	���&��	�&!'�	�#	��"���	��
 �#:-�:�'����:	  50  ��

���#� 

2.8. �"%.:�=��	�#�
#�0� ����B	�	-�� 

 

3.  �"����	���
��	�����������	���	�&!'�	�#	��"�?.'&!'��	��
   ($A-/C-*-��
�D�$A-��
����
���
���!��	���
��) 

 

 

 

 

 

 

��
�
�*�  ����	��"��	�	�G�:	�������#�� 

1. ASTM C1104 Test Method for Determining the Water Vapor Sorption of Unfaced Mineral Fiber Insulation. 

2. ASTM E84 Surface Burning Characteristics of Building Materials. 

3. BS 476-4:1970 Fire tests on building materials and structures. Non-combustibility test for materials. 

4. BS 476-6:1989 Fire tests on building materials and structures. Method of test for fire propagation for products. 

5. BS 476-7:1997 Fire tests on building materials and structures. Method of test to determine the classification of the surface spread of flame of 

products. 

6. BS 476-10:1983 Fire tests on building materials and structures. Guide to the principles and application of fire testing. 

7. BS 476-11:1982 Fire tests on building materials and structures. Method for assessing the heat emission from building materials. 

8. BS 476-12:1991 Fire tests on building materials and structures. Method of test for ignitability of products by direct flame impingement. 

9. BS 476-13:1987 , ISO 5657-1986 Fire tests on building materials and structures. Method of measuring the ignitability of products subjected 

to thermal irradiance. 

10. BS 476-15:1993 , ISO 5660-1:1993 Fire tests on building materials and structures. Method for measuring the rate of heat release of products. 

11. BS 476-32:1989 Fire tests on building materials and structures. Guide to full scale fire tests within buildings. 

12. BS 476-33:1993 , ISO 9705:1993 Fire tests on building materials and structures. Full-scale room test for surface products. 
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��. 3001-8 : 2549 

���������
��-��/��
�
�M��!!�����%��� C�7�����
B�
�7�':
!��� 

( Heating/Cooling Surface Insulation : Ceramic Fiber ) 

1.     ��!
�* 

���
�@����K�����%�	��'��/%�	���;� !��
�A�	���-J����� 

 

2.     ��������	
��
	 

2.1. �"%:	���������*���	���	%�	��'��-�:���� 0.045 W/mK �"���6�B.���@
"��  24 �C  

2.2. �"%:	�	�
.
A/�%�	�!=0�$����=0�@���-�:���� 5 % 3
��0�	���� #	��	#�O	� ASTM C 1104 , E 1149 ��=� 

�	#�O	��=���"���"����:	 

2.3. -�:#�
-J  -�:
	�-J #	��	#�O	� ASTM E84, BS 476 �:���"� 4 ��=� �	#�O	��=���"���"����:	 

2.4. ��#:���6�B.���	�&!'�	�-
'G/� 1,000 �C 

2.5. -�:$/0��	  -�:��
��:��#:�3
�� 

2.6. �"%�	���	��:� #	�%�	����	���&��	�&!'�	�#	��"���	��
 �#:-�:���� 500 ��.#:� 
�.�. 

2.7. �"%�	���	$��@���#	�%�	����	���&��	�&!'�	�#	��"���	��
 �#:-�:�'����:	 6  ��

���#� 

2.8. �"%.:�=��	�#�
#�0� ����B	�	-�� 

 

3.  �"����	���
��	�����������	���	�&!'�	�#	��"�?.'&!'��	��
   ($A-/C-*-��
�D�$A-��
����
���
���!��	���
��) 

 

 

 

 

 

 

��
�
�*�  ����	��"��	�	�G�:	�������#�� 

1. ASTM C1104 Test Method for Determining the Water Vapor Sorption of Unfaced Mineral Fiber Insulation. 

2. ASTM E84 Surface Burning Characteristics of Building Materials. 

3. BS 476-4:1970 Fire tests on building materials and structures. Non-combustibility test for materials. 

4. BS 476-6:1989 Fire tests on building materials and structures. Method of test for fire propagation for products. 

5. BS 476-7:1997 Fire tests on building materials and structures. Method of test to determine the classification of the surface spread of flame of 

products. 

6. BS 476-10:1983 Fire tests on building materials and structures. Guide to the principles and application of fire testing. 

7. BS 476-11:1982 Fire tests on building materials and structures. Method for assessing the heat emission from building materials. 

8. BS 476-12:1991 Fire tests on building materials and structures. Method of test for ignitability of products by direct flame impingement. 

9. BS 476-13:1987 , ISO 5657-1986 Fire tests on building materials and structures. Method of measuring the ignitability of products subjected 

to thermal irradiance. 

10. BS 476-15:1993 , ISO 5660-1:1993 Fire tests on building materials and structures. Method for measuring the rate of heat release of products. 

11. BS 476-32:1989 Fire tests on building materials and structures. Guide to full scale fire tests within buildings. 

12. BS 476-33:1993 , ISO 9705:1993 Fire tests on building materials and structures. Full-scale room test for surface products. 

111 



%�6
���6��@�	�$�������6�������
�
���	�   ��. 3001 : 2549 

@������%�	��'��/%�	���;����@����"��
 (Heating/Cooling Surface Insulation)                    

  

�������	�
���	��
����
����������
���	� 

�-���	��
/��
�
�0��B08����������
��-��/��
�
�M� �!!�����%��� 

1. %�6
���6��@�	��"���	��
������6P�$�0�#��	 ��	�����	�&!'�	�����-�  &���6"�"������	�&!'�	����,�  �	��"%�	�

��	����#'�����	�6	%�6
���6�&�'���	�����
%
'��#	�
���6�

�	�&!'�	� 

2. �	�&!'�	�@�������	���=����#G������%�&��	�%��%����6�B.�� 

�
'� ����	�	�G&!'%��%����"��-
' 

3. @����"����	���	����&!'�	��"���6�B.��#��	 �!:� @���3J�3�
��.�"

��� @���3J�3�
�����
"�  @���&���'� @����A

��N
!��


�=
���:��.�  �:��@����"����	���	����&!'�	��"���6�B.���.� �!:� 

@���&���'� @����%
�A"��A�
���# @���&���� @����A�	��%-J

����� 

4. @�����:�#	�
���6��	�&!'�	� �!:� ��'��:�
���;�&!'@���&���'� ��	?����'����;�&!'@���3J�3�
��-#
"� @���

��'��:���;�&!'@����	���=�@���3J�3�
��.�"��� 

5. �	��
=��@���&�'���	�������	�&!'�	� ����	����	�6	%�6����#�$�� !:����6�B.��&!'�	� $"
��	��
��6�B.��&!'

�	� �
� %:	���������*���	���	%�	��'�� �
'������	����#'�����	�6	G/�  %�6����#��	��
$��@���  �	�#'	��	�#:�

�����
  �	�
.
A��%�	�!=0� �	�#'	��	�#:�%�	�!=0� �	�#'	��	�#:��!=0��	 �	�#'	��	�%�	��'�� �	���-J �	�-�:

#�
-J �	����	���
��:��$�����
��"����?�� �	���	�&!'�	�#	��B	��	�#�
#�0��"��	�-
'����	���������=�� ��=� �"

�	��=
�
#�� ��=� �"�	���=����B	��	��	���
��:��  %�	�#'	��	�#:���
� %�	��
�
B��#:���$B	�$��?.'#�
#�0�

�
�?.'&!'�	�  �
� %�	�����	� 

6. %����'�@���&�'�"%�	���	$��@����"����	�����"����&��	��K������	����
��
�0�	 %�	���	$��@����"�

��	��
����%�	���	��=0��#'��"������	 A/������%�	���	�"����	����	��,��O,	�#�� �
� �	���
"�����
�-
'&�

��	%# #	��	%	$��@��� %:	��� %:	�
���	� �
�
���6��	�&!'�	��#:
�����B� 

 

�-�����	���/��
�*7�*�8� /C-�
� 

1. �	�#�
#�0�@����	�����B� �	�
���6��	�&!'�	� �!:� �	�#�
#�0�B	�����	%	� ��	����#'���"�	��:���'�  ��=�� 

�K�����@���!�	��
��"��	� �K�����%�	��'���	��B	����

'�� &!'����#�����-�!=0��	��
��:��  �K�����$����
�

�	�������	&�'���
�@�����=����B	� ��=� �K������	�#�
-J  �!:� &!'�?:���
.����"��  ��=�  �?:���#��
��#"
 

2. ��
�������0�	�����:� �"��"�	���'�@��� ��	����#'�������@�������� ��=���K�����@����"���
�������0�	�����:��"��	�
�

�
�
'��%�	��	�	�G&��	�����@��� 

3. �	�#�
#�0�&!'�	�@����	�����B� �!:� @���&���� @���&���'� @������A�� ��	����#'���"�	��:���'��K������	�

���?��3
�?������ ��=� �	��K������	��	�&��.
�,����
�@����$'	-�&���
 

4. @����"�!�	��
 %��-
'����	���
"���&��:��=���K������+M�	�	����
��
�0�	 

5. �	���'�@����"� Strainer $�������:��0�	��;� #'��#�
#�0�@���&�'�	�	�GG�
��	-�'����$�� Strainer �	��	%�	�

���	
-
' 
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���
����%�	��'��������'������"%�	��'�� !��
�A�	���3%�##�0� ( Solar Reflective Material : Ceramic Coating )   ��'	�"� 1/1                     

  

�������	�
���	��
����
����������
���	� 

��. 3002-1 : 2549 

����������
��-���!!�	�-������%��
��-�� C�7�
B�
�7�?�Z**78� 

( Solar Reflective Material : Ceramic Coating ) 

1. ��!
�* 

���
����'������"%�	��'�� !��
�A�	���3%�##�0� ��	����&!'�:���=��	 �%
=��?��  �!:��"� �
��%	,  ?��� $���	%	� ����

#'� 

 

2. ��������	
��
	 

2.1. �"�:��?��$���	��"��"������*�B	�&��	����'������"%�	��'�� �"���	�	��	�?��A�	��� ��=� �	�!��
�=���"��"

%�6����#���"����:	 ?����.:&��"�	%�"
��!��
�"�-�:�������#�	� �
�-�:�:�&�'���
�
���#:�������

'�� (Non-

Toxic)  

2.2. �"����	���
�?
�	��
���
��#:�-��"0 

2.2.1  ?
�	��
��� #	��	#�O	�  ISO 9050 ��=� JIS R3106 ��=��	#�O	��=���"���"����:	  

1)  �"%:	�	�
.
�
=�����"����	��#�� (Solar Absorptance) -�:���� 10 % 

2)  �"%:	�	����'������"����	��#�� (Solar Reflectance) -�:#��	��:	 90 %  

3)  �"%:	�	�%	��
���	�%�	��'�� (Thermal Emittance) -�:#��	��:	 90 %  

2.2.2  ����6�B.��&!'�	�-
'-�:#��	��:	 80 �C 

2.2.3  ��#:�����"��
#�	-�3��
# 

2.2.4  ��#:��	��%�" ��
�
�
:	� (Chemical Resistance) #	��	#�O	� ASTM D1308 ��=��	#�O	��=���"� 

           ��"����:	 

2.2.5  ��%�	�!=0�, -�:$/0��	 

2.2.6  �"%:	%�	��=
���:�-�:#��	��:	 100 % #	��	#�O	� ASTM D412, JIS ��=��	#�O	��=���"���"����:	 

2.2.7  �"%:	�@
"��$���	��/
��	�-�:#��	��:	 16 ��. #:� #�.A�. ��=���
���#	�   �	#�O	� ASTM C 633, D 746,  

           JIS 6909 ��=� �	#�O	��=���"���"����:	 

2.2.8  -�:#�
-J  -�:
	�-J #	��	#�O	� ASTM E 108, BS 476 �:���"� 7, DIN 4102, UL 94 $'��"� 4, UL 790,  

           JIS ��=� �	#�O	��=���"���"����:	  

2.3. &��	�#�
#�0�&�'�"%�	���	�@
"��-�:�'����:	 350 -�%���  �"��	�	�G#������-
'3
�&!'�%�=����=���
%�	�

��	�"�?:	��	������"���
'� 3
�����?
�	������"��-�:���� 1 �1 �
� ��=��@�����'���#'����"��������=0�

�
"��#
�
 -�:������#����$��@��� (Surface Cracking) 

2.4. �"%.:�=��	�#�
#�0�����B	�	-�� 

 

3.  �"����	���
��	�����������	���	�&!'�	�#	��"�?.'&!'��	��
   ($A-/C-*-��
�D�$A-��
����
���
���!��	���
��) 

 

��
�
�*�  ����	��"��	�	�G�:	�������#�� 

1. ISO 9050 GLASS IN BUILDING – DETERMINATION OF LIGHT TRANSMITTANCE, SOLAR DIRECT TRANSMITTANCE, TOTAL 

SOLAR ENERGY TRANSMITTANCE AND ULTRAVIOLET TRANSMITTANCE, AND RELATED GLAZING FACTORS 

2. JIS R 3106:1998, Testing method on transmittance, reflectance and emittance of flat glasses and  valuation of solar heat gain coefficient 

3. ASTM D-1308, Household Chemical & Water Resistance (exceeded the standards on all tests) 
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���6��@�	�$�������6�������
�
���	�                                                                                                                                                                      ��. 3002-2 : 2549 

���
����%�	��'��������'������"%�	��'�� !��
�?:���
.����"��J��
� ( Solar Reflective Material : Radiant Barrier )   ��'	�"� 1/1             

  

�������	�
���	��
����
����������
���	� 

��. 3002-2 : 2549 

����������
��-���!!�	�-������%��
��-�� C�7��$G��	�A�7
�%��:���� 

( Solar Reflective Material : Radiant Barrier ) 

1. ��!
�* 

���
����'������"%�	��'�� !��
�?:���
.����"��J��
� ��	����&!'#�
&#'�
��%	��=�?��� 
 

2. ��������	
��
	 

2.1. &�'&!'����"��"?����"�� ?
�#
'��3
����
.����"���"��"
�"%�	���	-�:�'����:	 7 -�%��� &!'���'��%�	��'��

-
'  ��0� 2 
'	�  

2.2. �"����	���
�?
�	��
���
��#:�-��"0  

2.2.1.  ?
�	��
��� #	��	#�O	�  ISO 9050 ��=� ASTM E 408 ��=��	#�O	��=���"���"����:	  

1)  �"%:	�	����'������"����	��#�� -�:#��	��:	 95 % ��0����
'	� 

                  2)  �"%:	�	��?:����"%�	��'�� (Emissivity) #��	 -�:���� 5 % ��0����
'	� 

2.2.2  ��%�	��'��-
'������
	�	�3
�-�:�=
#�� �
#�� ��=� ���!�0� 3
��
����"���6�B.�� 60 �C  

           �	� 24  !�. 

2.2.3  -�:���
�	���
"����.�����"���6�B.���.� (Dimensional Stability) 3
��"�	���
"����.����-�:���� 0.25 %  

           #	��	#�O	� ASTM D 1204 ��=��	#�O	��=���"���"����:	 

2.2.4  ��#:�����"��
#�	-�3��
# 

2.2.5  ��#:��	��%�"  ��
  
:	� 

2.2.6  ��%�	�!=0� 3
�?:	��	��
����	�&!'�	�&��B	�%�	�!=0�������*� 90 % ��6�B.�� 38 �C  

           �	� 24 !�. 3
�-�:�=
#�� �
#�� ��=� ���!�0� 

2.2.7  �"%:	�	�����A/�?:	�$��%�	�!=0� (Water Vapour Transmission Rate, WVTR) -�:���� 0.1 ������ 

           (PERM)  #	��	#�O	� ASTM E 96 ��=��	#�O	��=���"���"����:	 

2.2.8  -�:$/0��	 (Mold Resistance) #	��	#�O	� ASTM C 665 ��=��	#�O	��=���"���"����:	 

2.2.9  ���	�@"�$	
 (Puncture Resistance) -
'-�:#��	��:	 0.75 Joule #	��	#�O	� ASTM C 1136 ��=�  

           �	#�O	��=���"���"����:	 

2.2.10  �����
/� (Tensile Strength) -�:#��	��:	 7.0 kN/m2 #	��	#�O	� ASTM C 1136 ��=� �	#�O	��=���"� 

             ��"����:	 

2.2.11  -�:#�
-J ��=���
���#	��	#�O	� BS 476 �:���"� 6 ��=� ASTM E84 

2.2.12  -�:
	�-J �
���
��.:&�����B��"� 1 ��=���
���#	��	#�O	� BS-476 �:���"� 7 ��=� ASTM E84 

2.3. �"%.:�=��	�#�
#�0�����B	�	-�� 

3.  �"����	���
��	�����������	���	�&!'�	�#	��"�?.'&!'��	��
   ($A-/C-*-��
�D�$A-��
����
���
���!��	���
��) 
 

��
�
�*�  ����	��"��	�	�G�:	�������#�� 

1. ISO 9050 GLASS IN BUILDING – DETERMINATION OF LIGHT TRANSMITTANCE, SOLAR DIRECT TRANSMITTANCE, TOTAL SOLAR ENERGY 

TRANSMITTANCE AND ULTRAVIOLET TRANSMITTANCE, AND RELATED GLAZING FACTORS 

2. ASTM E 84 Surface Burning Characteristics of Building Materials. 

3. ASTM E 96 Standard Test - Water Vapor Transmission 

4. ASTM C 1136 - Flexible, Low Permeance Vapor Retarders for Thermal Insulation. 

5. BS 476-7:1997 Fire tests on building materials and structures. Method of test to determine the classification of the surface spread of flame of products. 
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%�6
���6��@�	�$�������6�������
�
���	�                                                                                                                                                                        ��. 3002 : 2549 

���
����%�	��'��������'������"%�	��'�� ( Solar Reflective Material )                 

  

�������	�
���	��
����
����������
���	� 

�-���	��
/��
�
�0��B08�����������
��-�� �!!�	�-������%��
��-�� 

1. %�6
���6��@�	��"���	��
������6P�$�0�#��	 ��	�����	�&!'�	�����-�  &���6"�"�

�����	�&!'�	����,�  �	��"%�	���	����#'�����	�6	%�6
���6�&�'���	���

��
%
'��#	�
���6��	�     &!'�	� 

2. �?:���
.����"��J��
� ���	���	����&!'#�
#�0�&#'�
��%	  

3. �A�	���3%�##�0� ���	���	����@"
�:����=��
��%	( ��	���#� �:���	���N
&!' 

@���%�������&�G����=������B�6P��"��"@
	���=��	��N
?�/��"���"���'�� ��=��

�K������	��
�����
�) 

4. �	�&!'���
����'��%�	��'�� ����	���=����#G������%�&��	�

%�	��'���$'	�	&��	%	��
'� ����	�	�G&!'



%�	���"��	��	��
��%	����-
' �
���=��?:	��	��
���%�	�%������
����'��%�	��'��  ��=����:��B	��#	�

�	#�O	� ASTM G 53 ������
	 168 !���3���
'� %:	�	����'������"�	��#��#'��


�-�:#��	��:	 85% 

5. �"�A�	����"���	�	&!'�	���#'���"��%��������"�����3
������&�����	6-�:����#	��"��	#�O	���#�	����� (���.) 

��	��
-�'&� ���.1097-2535 
���"0 

 

�	���������"����
-
' 
��6P��"���	��
 

��

�����#:�
.��	,���
A���#� 

�	���. 

�%
��"�� 

3%���"�� 

#����� 

���� 

-A�	-�
� 

0.050 

0.005 

0.050 

0.050 

0.001 

0.100 

 

�-�����	���/��
�*7�*�8� /C-�
� 

1. �	�#�
#�0��?:���
.����"��J��
�&#'�
��%	  %��&�'�"�����:	��	��
��%	����	6 30 A�. 

2. �	�#�
#�0��A�	���3%�##�0� �:���	���N
&!' @���%���������.:&�G����=������B�6P��"��"�	��N
?�/��"���"���'�� �
��:��

�:���#'���"�	��#�"���=0�?���
��%	&�'���	��� �!:� �
��%	3
���	����"�	��:���	� ��=��������������#��	��/


��	� 
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�����@���%�	��'�� !��
������
	�!�0��"!:���	�	, ( Insulating Glass )                        ��'	�"� 1/1                     

  

�������	�
���	��
����
����������
���	� 

��. 3003-1 : 2549 

��	,�������
��-�� C�7���	,���
�C�8��%CG���
�
j 

( Insulating Glass ) 

1. ��!
�* 

�����@���%�	��'�� &��"��"0 -
'��: �������	����?����
���
	�B	�����	%	� !��
�����#�0��#: 2 !�0�$/0�

-� $�	���� �"��"���
�?�/�%�������:	�!�0����$������	�	,�$'	���  �"�	�	,��'���=���	A�=�� < %�	�
����#���.:&�

!:���:	�����:	�!�0�  ��	�����	�&!'�	�����-�  (-�:���G/� ����� !��
���,���=���	�&!'�	��@�	� �!:� !��
��������� 

!��
��-J  ����#'�) 

 

2. ��������	
��
	 

2.1. �����@���%�	��'�� &�'&!'������������!�0�$/0�-�  �"�������
'�� �?:�������?:����  !:���:	�A/�������

�	�	,��=���	A�=�� < �
� �?:�������?:�&� ( G'	�����������
	� �?:�������?:�&�#'������!��
�����

���B���
	�!�0� ) A/���"%�	���	�����0���
3
�����	6-�:�'����:	 20 ��. 

2.2. �"����	���
�?
�	��
��� 
��#:�-��"0 

2.2.1  �"%:	�	��:��?:	���� TVIS ( Visible Light Transmittance ) -�:�'����:	 25 % 

2.2.2  �"%:	�	��:�?:	��
���	�����	��#�� TSOL ( Solar Energy Transmittance ) -�:���� 25 % 

2.2.3  �"%:	�	��:�?:	�����"��
#�	-�3��
# TUV ( Ultraviolet Transmittance ) -�:���� 5 % 

2.2.4  �"%:	�	����'�����B	���� RVIS-OUT ( Visible Light Reflectance – Outdoor / External ) -�:���� 20 % 

2.2.5  �"%:	���������*���	�G:	���%�	��'�� (�$#�'��) U-value [summer] ( Thermal Transmittance ) $������� 

          -�:���� 2.0 W/m2-K 

2.2.6  �"%:	���������*���	�����

$������� SC ( Shading Coefficient) -�:�'����:	 0.10 �
� -�:���� 0.35 

2.2.7  �"%:	�
���	� %�	��'�������������*�$������� RHG ( Relative Heat Gain ) -�:���� 400 W/m2 

2.2.8  �"%:	��#�	�:��$�� �	��:��?:	���� TVIS ( Visible Light Transmittance ) #:� %:	�	��:�?:	��
���	� 

          ����	��#�� TSOL ( Solar Energy Transmittance ) -�:�'����:	 2 

 

3.  �"����	���
��	�����������	���	�&!'�	�#	��"�?.'&!'��	��
   ($A-/C-*-��
�D�$A-��
����
���
���!��	���
��) 
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���6��@�	�$�������6�������
�
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�����@���%�	��'�� !��
������
	�!�0� -�:�"!:���	�	, ( Airless Laminated Insulating Glass )                        ��'	�"� 1/1             

  

�������	�
���	��
����
����������
���	� 

��. 3003-2 : 2549 

��	,�������
��-�� C�7���	,���
�C�8�'�G�%CG���
�
j 

( Airless Laminated Insulating Glass ) 

1. ��!
�* 

�����@���%�	��'�� &��"��"0 -
'��: �������	����?����
���
	�B	�����	%	� !��
�����#�0��#: 2 !�0�$/0�

-� $�	���� !��
����� 2 !�0�$/0�-� �"�������
'�� �?:�������?:����  �
� �?:�������?:�&� �/
#�
���
'��

���
�%����
	��"�-�:�	�	�G������������	����-
'!��
 PVB ( polyvinyl butyral )  A/���"%�	���	�����0���


3
�����	6-�:�'����:	 6 ��.  ��	�����	�&!'�	�����-�  (-�:���G/� ����� !��
���,���=���	�&!'�	��@�	� �!:� 

!��
��������� , !��
��-J  ����#'�) 

 

2. ��������	
��
	 

2.1. ��������B���
	�!�0� @���%�	��'�� &�'&!'������������!�0�$/0�-�   

2.2. �"����	���
�?
�	��
��� 
��#:�-��"0 

2.2.1  �"%:	�	��:��?:	���� TVIS ( Visible Light Transmittance ) -�:�'����:	 25 % 

2.2.2  �"%:	�	��:�?:	��
���	�����	��#�� TSOL ( Solar Energy Transmittance ) -�:���� 25 % 

2.2.3  �"%:	�	��:�?:	�����"��
#�	-�3��
# TUV ( Ultraviolet Transmittance ) -�:���� 5 % 

2.2.4  �"%:	�	����'�����B	���� RVIS-OUT ( Visible Light Reflectance – Outdoor / External ) -�:���� 20 % 

2.2.5  �"%:	���������*���	�G:	���%�	��'�� (�$#�'��) U-value [summer] ( Thermal Transmittance ) $������� 

          -�:���� 4.0 W/m2-K 

2.2.6  �"%:	���������*���	�����

$������� SC ( Shading Coefficient) -�:�'����:	 0.10 �
� -�:���� 0.35 

2.2.7  �"%:	�
���	�%�	��'�������������*�$������� RHG ( Relative Heat Gain ) -�:���� 400 W/m2 

2.2.8  �"%:	��#�	�:��$�� �	��:��?:	���� TVIS ( Visible Light Transmittance ) #:� %:	�	��:�?:	��
���	� 

          ����	��#�� TSOL ( Solar Energy Transmittance ) -�:�'����:	 2 

 

3.  �"����	���
��	�����������	���	�&!'�	�#	��"�?.'&!'��	��
   ($A-/C-*-��
�D�$A-��
����
���
���!��	���
��) 
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%�6
���6��@�	�$�������6�������
�
���	�                                                                                                                                                                        ��. 3003 : 2549 

�����@���%�	��'�� ( Insulating Glass )                                     

  

�������	�
���	��
����
����������
���	� 

�-���	��
/��
�
�0��B08���	,�������
��-�� 
1. %�6
���6��@�	��"���	��
������6P�$�0�#��	 ��	�����	�&!'�	�����-�  &���6"�"������	�&!'�	����,�  �	��"%�	�

��	����#'�����	�6	%�6
���6�&�'���	�����
%
'��#	�
���6��	�&!'

�	� 

2. �	%	���'	�&��:�	�	�G���	�6	#�
#�0���������!�0�-
' �!:� �"�?���

�	%	�`+����,#����#�  �:���	%	���:	�"�-�:�	�	�G��
"�����������$��

�����-
' �	����	�6	#�
#�0���������B���
	�!�0����   

3. �	��
=��&!'�������	����#'�����	�6	G/� %�	��
�
B�� �0�	�����"����"

?
�����#:�3%����'	��	%	� %�	��	�	�G&��	�#'	��	����
��
�

�	���������=�� %�	��	�	�G&��	�?:	�$����� �	����'�����-�

B	����#��	 -�:&�'������B	���

'�� �	����'�����B	�&�-�:�.�

����-��������,�"�B	�B	����-�:!�
��� �
� -�:#��	����-���-�:�"

%�	������:��#��  %�	��	�	�G&��	����%�	��'�� �����"��  %�	�����	�  �
�&��	�#�	���:��	�&!'�	� 

��	����#'�����	�6	�
=��&!'��������B�� �!:� ������"��
��%	 ������"����#. 

 

�-�����	���/��
�*7�*�8� /C-�
� 
1. �	�#�
#�0������ �	���
$�	
#'����:���	 ���	�-�:�	�	�G�����#:�$�	
�������'	�	�-
'  �
� #'�������-�:&�'

���
��	��� (Sealant) ��"��	� ���	��	���	&�'%�	�!=0�����A/�-
'  �
� #'���������:	��������?�

'	� ���	��	�

��	&�'%�6����#�$���������
"���-� 
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���6��@�	�$�������6�������
�
���	�                                                                                                                                                                        ��. 3003 : 2549 

�����@���%�	��'�� ( Insulating Glass )                                     

  

�������	�
���	��
����
����������
���	� 

��
�
�*� 

1. %:	�	��:��?:	���� TVIS    (Visible Light  Transmittance) (%) ����%:	��#�	�:��$������	6����"������;�-
' (Visible  Light) (&�!:��%�	��	�%
=�� 

380-780 �	3���#�) �"��	�	�G�:��?:	�������$'	�	  #:�����	6����"�#���������������0���
 #	��	#�O	� ISO 9050 

2. %:	�	��:�?:	��
���	�����	��#�� TSOL (Solar Energy Transmittance) (%) ����%:	��#�	�:��$���
���	�����	��#�� (Solar Energy) (&�!:��%�	��	�

%
=�� 300 – 2,500 �	3���#�) �"��	�	�G�:�?:	�������$'	�	3
�#�� #:�����	6�
���	�����	��#���"�#���������������0���
 #	��	#�O	� 

ISO 9050 

3. %:	�	��:�?:	�����"��
#�	-�3��
# TUV  (Ultraviolet Transmittance) (%) ����%:	��#�	�:��$���
���	�����"��
#�	-�3��
# (&�!:��%�	��	�%
	� 

280 – 380 �	3���#�) �"��	�	�G�:�?:	�������$'	�	 #:�����	6�
���	�����"��
#�	-�3��
#�"�#���������������0���
 #	��	#�O	� ISO 9050 

4. %:	�	����'�����B	���� RVIS-OUT (Visible Light Reflectance – Outdoors/External) (%) ����%:	��#�	�:��$������	6����"������;�-
'�"����'��

���-� #:� ����	6����"�#���������������0���
 ��=������	��#���"�#������ �:���	�	�B	�����	%	� #	��	#�O	� ISO 9050 

5. %:	���������*���	�G:	���%�	��'�� (�$#�'��) U-value [summer] (Thermal Transmittance) (W/m2K) $������� ����%:	���������*���	�G:	���%�	�

�'�� A/������?
��=����	�	�%:	��6�B.���"��#�#:	��������:	�B	�&��
�B	�����	%	�  3
�%�	��6#	��B	��	�	,&��
.�'��#	��	#�O	�$��

�����,������	  #	��	#�O	� ASHRAE A/���"��=���-$
��#:�-��"0 

� ��6�B.���	�	,B	�����	%	�  ����	6 32 ��,	�A
�A"�� (89 ��,	J	���-~#�) 

� ��6�B.���	�	,B	�&��	%	� ����	6 24 ��,	�A
�A"�� (75 ��,	J	���-~#�) 

� %�	���;�
� ����	6 12 ��3
��#�#:�!���3�� (7.5 -�
�#:�!���3��) 

� %�	��$'�����"����	��#�� ����	6 782 ��##�#:�#	�	���#� ( 248.2 �"�"�./#	�	�J�#!���3��) 

6. %:	#������������	��#�� SF (Solar Factor) ����%:	��#�	�:��$���
���	�����	��#���"��:�?:	�������$'	�	��0���
 #:�����	6����	��#���"�#�

��������������0���
 #	��	#�O	� ASHRAE 

7. %:	���������*���	�����

$������� SC (Shading Coefficient) ����%:	���������*���	�G:	���%�	��'�� A/������?
��=����	�	��
���	�����	��#���"�

�	�	�G?:	��$'	�	B	�&�#���	%	�-
' ��=�����"����"����������&���	 3 ��

���#� #	��	#�O	� ASHRAE �
:	�%=� %:	���������*���	�����



$������� ����%:	��#�	�:��$�� %:	#������������	��#�� $��������"�#'���	���
 ��� %:	#������������	��#��$�������&���	 3 ��. (%:	#��

����������	��#��$�������&���	 3 ��. �"%:	���� 0.87) 

8. %:	�
���	�%�	��'�������������*� RHG (Relative Heat Gain) (W/m2) $������� ����%:	�
���	�%�	��'��3
�����"�-
'�	�	���
:��
���	�%�	�

�'����0���
�"��	�	�GG:	����$'	�	B	�&��	%	�-
' 3
���
:��
���	�%�	��'����0���
��0� �" 2 ��
:� %=� 

� �
���	�%�	��'���	�����	��#�� 3
��	�	�G���	�6	-
'�	�%:	���������*���	�����

$������� SC  

� �
���	�%�	��'���	��	�G:	���%�	��'�� A/������?
��=����	�	�%:	��6�B.���"��#�#:	��������:	�B	�&��
�B	�����	%	�  3
��	�	�G

 ���	�6	-
'�	�%:	���������*���	�G:	���%�	��'��[�$#�'��] U-value [summer] 


����0����	�	�G���	�6	%:	�
���	�%�	��'�������������*� RHG -
'�	����	� %=� 

 

%:	�
���	�%�	��'�������������*� RHG = 

( 630 W / m2 x %:	���������*���	�����

$������� SC ) +  

( 8 ºC x %:	���������*���	�G:	���%�	��'��[�$#�'��] U – value [summer] ) 
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�������	�
���	��
����
����������
���	� 

��. 3004 : 2549 

:q�������
��-�� 

( Window Film ) 

1. ��!
�* 

JN
��

%�	��'�� &��"��"0%���%
���@�	� JN
����	����#�
������	%	� ��	�����	�&!'�	�����-�  

( -�:���G/� JN
�� !��
���,���=���	�&!'�	��@�	� �!:� !��
��������� ����#'� ) 

 

2. ��������	
��
	 

2.1. �"����	���
�?
�	��
��� 
��#:�-��"0 

2.2.1  �"%:	�	��:��?:	���� TVIS ( Visible Light Transmittance ) -�:�'����:	 30 % 

2.2.2  �"%:	�	��:�?:	��
���	�����	��#�� TSOL ( Solar Energy Transmittance ) -�:���� 40 % 

2.2.3  �"%:	�	��:�?:	�����"��
#�	-�3��
# TUV ( Ultraviolet Transmittance ) -�:���� 5 % 

2.2.4  �"%:	�	����'�����B	���� RVIS-OUT ( Visible Light Reflectance – Outdoor / External ) -�:���� 25 % 

2.2.5  �"%:	���������*���	�����

$��JN
��  SC ( Shading Coefficient) -�:�'����:	 0.20 �
� -�:���� 0.60 

 

3.  �"����	���
��	�����������	���	�&!'�	�#	��"�?.'&!'��	��
   ($A-/C-*-��
�D�$A-��
����
���
���!��	���
��) 

 

��
�
�*�    

�	��
=��%:	 SC $��JN
��#	�$'� �.  ��=��

%:	%�	��'���"��$'	�	&�#���	%	�  #'���
=����=���	��
��"��%:	�
"������:	�%:	�"�-�:#��	��:	  

0.20 �
�-�:����  0.60
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�-���	��
/��
�
�0��B08� :q�������
��-�� 
1. %�6
���6��@�	��"���	��
������"����6P�$�0�#��	 ��	�����	�&!'�	�����-�  &���6"�"������	�&!'�	����,�  �	��"%�	�

��	����#'�����	�6	%�6
���6�&�'���	�����
%
'��#	�
���6��	�&!'�	� 

2. �	��
=��&!'JN
�� ��	����#'�����	�6	G/�%�6����#� �
�$'�
" $'���"�#:	� < �!:� %�	��	�	�G&��	�?:	�$����� �	��"

%:	�	��;����	&�'�	�	�G��	���*���!	#��	&!'-
'�	� �	����'�����-�B	����#��	 -�:&�'������B	���

'�� 

�	����'�����B	�&�-�:�.�����-��������,�"�B	�B	����-�:!�
��� �
� -�:#��	����-���-�:�"%�	������:��#��  

%�	�����	�B	��
���	�#�
#�0�   �	�
.
�
=�%�	��'��$��JN
���"���	&�'���
%�	��'�����������6������
��	�

%	�����"%�	��'����	&�'��6�B.����

'���.�$/0���-�:�:	��	���	����?.'����&�
'�����  

3. �	��
=��A=0�JN
���"����	��=���"���"���$'�� �!:� �����������	
-�� �"����#	� ���. %��%���	%	� �.,. 2522 

@����"� 48 (�.,. 2540) $'� 27 A/����	��
�:	 “���
��"�?��$��?���B	�����	%	���=��"�&!'#��#:�?��B	�����	%	� 

��#'���"����	6�	����'�����-
'-�:�����'��
��	����” A/���	#��	��	�#�
JN
���	�-�:-
'����	���������G'	�	�

�
=��&!'JN
���"��"%�6����#�-�:��
%
'��#	�����	� ��=� �
����6P��"���"���$'�� 

4. �	����%�	���������
	%=�����	��	�#�
#�0�JN
�� #'��%�	�/�G/��B	�����	��#���"�&�
'�%"��%�	���������#	�
���6�&!'

�	���������� �!:� �������,���=� ��-
'���%�	��'���	�����	��#�� �"��#�#:	��	�������"�#�
#�0�&���,#����#�  

�
� ����	6$������	��#�����"�	��'����
"�����
�-�#	���
	$����� �!:� !:���!'	 �
� ��;� ���"%�	��$'�$��

����	��#���'����:	 !:����"��� 

5. %:	 SC �"�����&��%�##	
;������%:	�"��
���#	�%�6
���6�$��������"�&!'�
��� #	��	#�O	��	��
���$���#:


�?.'?
�# A/���	��#�#:	����-�&��#:
�?.'?
�# �
� �	�&�'%�6����#��#�#:	����-���	����!��
������"�&!'��.:�
��&�

�	%	�$���:	� 

6. �	���6"�	�#�
#�0�JN
��-�:�	�	�G

����	
#	�	�����'	$��
���	��#��-
' �/��	���	����#'�����	�6	�	�#�
#�0�

�����6�����

 B	���� ��=� B	�&��	%	� �!:� �:	� �.
"� ��=� �	�

�=0��"������ #	��#:%�	����	��� 

 

�-�����	���/��
�*7�*�8� /C-�
� 
1. �	�#�
#�0�JN
�� ����	&�'��6�B.��$�������������.�$/0� �	����
�+M�	������#� ��=� �"!:���:	��	�	, ��	&�'JN
��-�:

�������  �/�%��-
'����	�����������	�?.'��	��:	�JN
�� �:	�"%�6����#����	�������	�#�
JN
����������
��-
' 
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�������	�
���	��
����
����������
���	� 

#
�$��� 1 
���
��%&�
�
�+�G
�
�7&�
*7� 
 

?��'::;
��	�7�@7#
��A���
���!����:�A��
��


B�*� ��	 �$G��	�-����� 
1. IEC 60364-5-559 (1999-02) , Electrical installations of buildings 

- Part 5: Selection and erection of electrical equipment - 
Chapter 55: Other equipment - Section 559: Luminaires and 
lighting installations 

2. IEC 60364-7-714 (1996-04) , Electrical installations of buildings 
- Part 7: Requirements for special installations or locations - 
Section 714: External lighting installations 

3. IEC 60598-1 (1999-02)  Luminaires - Part 1: General 
requirements and tests 

4. IEC 60598-2-1 (1979-01) Luminaires. Part 2: Particular 
requirements. Section One: Fixed general purpose luminaires 

5. IEC 60598-2-2 (1997-09)  Luminaires - Part 2: Particular 
requirements - Section 2: Recessed luminaires 

6. IEC 60598-2-24 (1997-08) Luminaires - Part 2-24: Particular 
requirements - Luminaires with limited surface temperatures

7. IEC 60598-2-25 (1994-08) Luminaires - Part 2: Particular 
requirements - Section 25: Luminaires for use in clinical areas 
of hospitals and health care buildings 

8. IEC 60601-2-41 , Medical electrical equipment - Part 2-41: 
Particular requirements for the safety of surgical luminaires and 
luminaires for diagnosis

 

����������*�:�A��
��
B�*� ����:�A��
��


B�*� ��	 !���
�*� 
1. CISPR 30 , Test method on electromagnetic emissions from 

elecronic ballasts for single- and double-capped fluorescent 
lamps

2. IEC 60081 (2002-05) , Double-capped fluorescent lamps - 
Performance specifications

3. IEC 60901 (1996-03) , Single-capped fluorescent lamps - 
Performance specifications

4. IEC 60923 : Ballasts for discharge lamps - (excluding tubular 
fluorescent lamps) - Performance requirements

5. IEC 60929 : A.C. supplied electronic ballasts for tubular 
fluorescent lamps - Performance requirements

6. IEC 60968 (1999-09) : Self-ballasted lamps for general lighting 
services - Safety requirements 

7. IEC 60969 (1988-12) : Self-ballasted lamps for general lighting 
services - Performance requirements 

8. IEC 61195 (1999-10) , Double-capped fluorescent lamps - 
Safety specifications 

9. IEC 61199 (1999-10) , Single-capped fluorescent lamps - 
Safety specifications 

10. IEC 61347-2-3 , Specification for lamp controlgear - Part 2-3: 
Particular requirements for a.c. supplied electronic ballasts for 
fluorescent lamps 

11. IEC 61347-2-8 , Specification for lamp controlgear - Part 2-8: 
Particular requirements for ballasts for fluorescent lamps 

 

�	!!��!��������G
� 
1. IEC 60306-1 (1969-01) , Measurement of photosensitive devices. 

Part 1: Basic recommendations 
2. IEC 60306-2 (1969-01) , Measurement of photosensitive devices. 

Part 2: Methods of measurement of phototubes 
3. IEC 60306-3 (1970-01) , Measurement of photosensitive devices. 

Part 3: Methods of measurement of photoconductive cells for use 
in the visible spectrum 

4. IEC 60306-4 (1971-01) , Measurement of photosensitive devices. 
Part 4: Methods of measurement for photo-multipliers 

5. IEC 60335-2-27 (1995-05) , Safety of household and similar 
appliances - Part 2: Particular requirements for appliances for skin 
exposure to ultraviolet and infrared radiation 

6. IEC 60364-7-712 , Electrical installations of buildings - Part 7-712: 
Requirements for special installations or locations - Photovoltaic 
power supply systems 

7. IEC 60747-12 (1991-09) , Semiconductor devices - Part 12: 
Sectional specification for optoelectronic devices 

8. IEC 60747-12-1 (1995-08) , Semiconductor devices - Part 12: 
Optoelectronic devices - Section 1: Blank detail specification for 
light emitting/infrared emitting diodes with/without pigtail for fibre 
optic systems and sub-systems 

9. IEC 60747-12-5 (1997-05) , Semiconductor devices - Part 12-5: 
Optoelectronic devices - Blank detail specification for pin-
photodiodes with/without pigtail, for fibre optic systems or 
subsystems  

10. IEC 60747-12-6 (1997-06) , Semiconductor devices - Part 12-6: 
Optoelectronic devices - Blank detail specification for avalanche 
photodiodes with/without pigtail, for fibre optic systems or 
subsystems  

11. IEC 60747-5-2 (1997-09) , Discrete semiconductor devices and 
integrated circuits - Part 5-2: Optoelectronic devices - Essential 
ratings and characteristics

12. IEC 60839-2-3 (1987-12) , Alarm systems. Part 2: Requirements 
for intruder alarm systems. Section Three: Requirements for 
infrared-beam interruption detectors in buildings 

13. IEC 60839-2-4 (1990-08) , Alarm systems. Part 2: Requirements 
for intruder alarm systems. Section Four: Ultrasonic Doppler 
detectors for use in buildings 

14. IEC 60891 (1987-04) , Procedures for temperature and irradiance 
corrections to measured I-V characteristics of crystalline silicon 
photovoltaic devices 

15. IEC 60904-1 (1987-12) , Photovoltaic devices. Part 1: 
Measurement of photovoltaic current-voltage characteristics 

16. IEC 60904-10 (1998-02) , Photovoltaic devices - Part 10: Methods 
of linearity measurement 

17. IEC 60904-2 (1989-05) , Photovoltaic devices. Part 2: 
Requirements for reference solar cells 

18. IEC 60904-3 (1989-02) , Photovoltaic devices. Part 3: 
Measurement principles for terrestrial photovoltaic (PV) solar 
devices with reference spectral irradiance data 

19. IEC 60904-5 (1993-10) , Photovoltaic devices - Part 5: 
Determination of the equivalent cell temperature (ECT) of 
photovoltaic (PV) devices by the open-circuit voltage method 

20. IEC 60904-6 (1994-09) , Photovoltaic devices - Part 6: 
Requirements for reference solar modules 

21. IEC 60904-7 (1998-03) , Photovoltaic devices - Part 7: 
Computation of spectral mismatch error introduced in the testing of 
a photovoltaic device 

22. IEC 60904-8 (1998-02) , Photovoltaic devices - Part 8: 
Measurement of spectral response of a photovoltaic (PV) device  

23. IEC 60904-9 (1995-09) , Photovoltaic devices - Part 9: Solar 
simulator performance requirements

24. IEC 60947-5-2 (1999-08) Low-voltage switchgear and controlgear - 
Part 5-2: Control circuit devices and  switching elements - 
Proximity switches 

25. IEC 61066 (1991-12) , Thermoluminescence dosimetry systems for 
personal and environmental monitoring 

26. IEC 61088 (1991-09) , Characteristics and measurements of 
ultrasonic piezoceramic transducers 

27. IEC 61102 (1991-11) , Measurement and characterisation of 
ultrasonic fields using hydrophones in the frequency range 0.5 
MHz to 15 MHz 

28. IEC 61157 (1992-08) , Requirements for the declaration of the 
acoustic output of medical diagnostic ultrasonic equipment 

29. IEC 61161 (1992-08) , Ultrasonics power measurement in liquids in 
the frequency range 0,5 MHz to 25 MHz 

30. IEC 61173 (1992-09) , Overvoltage protection for photovoltaic (PV) 
power generating systems - Guide 
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31. IEC 61194 (1992-12) , Characteristic parameters of stand-alone 
photovoltaic (PV) systems 

32. IEC 61207-6 (1994-03) , Expression of performance of gas 
analyzers - Part 6: Photometric analyzers 

33. IEC 61215 (1993-04) , Crystalline silicon terrestrial photovoltaic 
(PV) modules - Design qualification and type approval 

34. IEC 61266 (1994-12) , Ultrasonics - Hand-held probe Doppler 
foetal heartbeat detectors - Performance requirements and 
methods of measurement and reporting 

35. IEC 61277 (1995-03) , Terrestrial photovoltaic (PV) power 
generating systems - General and guide 

36. IEC 61345 (1998-02) , UV test for photovoltaic (PV) modules  
37. IEC 61391-1 , Ultrasonics - Pulse-echo scanners - Techniques 

for calibrating spatial measurement systems and measurement 
of point spread function response

38. IEC 61391-2 , Ultrasonics - Pulse-echo scanners - 
Measurement of system sensitivity, contrast resolution and 
dynamic range 

39. IEC 61427 (1999-11) , Secondary cells and batteries for solar 
photovoltaic energy systems - General requirements and 
methods of test

40. IEC 61646 (1996-11) , Thin-film terrestrial photovoltaic (PV) 
modules - Design qualification and type approval  

41. IEC 61681-1 , Ultrasonics - Field safety - Part 1: Classification 
scheme for medical  diagnostic ultrasonic fields 

42. IEC 61683 (1999-11) , Photovoltaic systems - Power 
conditioners - Procedure for measuring efficiency 

43. IEC 61689 (1996-08) , Ultrasonics - Physiotherapy systems - 
Performance requirements and methods of measurement in the 
frequency range 0,5 MHz to 5 MHz 

44. IEC 61701 (1995-03) , Salt mist corrosion testing of 
photovoltaic (PV) modules 

45. IEC 61702 (1995-03) , Rating of direct coupled photovoltaic 
(PV) pumping systems 

46. IEC 61721 (1995-03) , Susceptibility of a photovoltaic (PV) 
module to accidental impact damage (resistance to impact test) 

47. IEC 61723 , Safety guidelines for grid connected photovoltaic 
(PV) systems mounted on buildings  

48. IEC 61724 (1998-11) , Photovoltaic system performance 
monitoring - Guidelines for measurement, data exchange and 
analysis 

49. IEC 61727 (1995-06), Photovoltaic (PV) systems - 
Characteristics of the utility interface 

50. IEC 61728 , Safety test procedures for utility grid connected 
photovoltaic inverters  

51. IEC 61828 , Ultrasonics - Focusing transducers - Measurement 
and characterisation of transmitting properties

52. IEC 61829 (1995-03) , Crystalline silicon photovoltaic (PV) 
array - On-site measurement of I-V characteristics 

53. IEC 61836-2 , Solar photovoltaic energy systems - Terms and 
symbols - Part 2 

54. IEC 61846 (1998-04) , Ultrasonics - Pressure pulse lithotripters 
- Characteristics of fields

55. IEC 61847 (1998-01) , Ultrasonics - Surgical systems - 
Measurement and declaration of the basic output 
characteristics

56. IEC 61853 , Power and energy rating of photovoltaic (PV) 
modules

57. IEC 61913 Measuring methods of optical power and labeling of 
infrared radiating equipment and systems  

58. IEC 61920 (1998-02) , Infrared transmission systems - Free air 
applications

59. IEC 61973 , Ultrasonics - Field characterisation - Test methods 
for the determination of exposure parameters for the safety 
classification of medical diagnostic ultrasonic fields

60. IEC 61985 , Ultrasonics - Resonant and non-resonant 
magnetostrictive transducers - Characterisation and 
measurement of performance (Revision of IEC 60782)  

61. IEC 62007-1 (1999-01) Semiconductor optoelectronic devices 
for fibre optic system applications - Part 1: Essential ratings and 
characteristics

62. IEC 62078 , Certification and accreditation program for 
photovoltaic (PV) components and systems - Guidelines for a 
total quality system 

63. IEC 62092 , Ultrasonics - Hydrophones - Characteristics and 
calibration in the frequency range from 15 MHz to 40 MHz  

64. IEC 62108 , Concentrator photovoltaic (PV) receivers and 
modules - Design qualification and type approval 

65. IEC 62109 , Electrical safety of static inverters and charge 
controllers for use in photovoltaic (PV) power systems 

66. IEC 62116 , Testing procedure - Islanding prevention measures 
for power conditioners used in grid connected photovoltaic (PV) 
power generation systems 

67. IEC 62124 , Photovoltaic stand-alone systems - Design 
qualification and type approval 

68. IEC/TR 60782 (1984-01) , Measurements of ultrasonic 
magnetostrictive transducers 

69. IEC/TR 60854 (1986-10) , Methods of measuring the 
performance of ultrasonic pulse-echo diagnostic equipment 

70. IEC/TR 60886 (1987-03) , Investigations on test procedures for 
ultrasonic cleaners 

71. IEC/TR2 61206 (1993-04) , Ultrasonics - Continuous-wave Doppler 
systems - Test procedures 

72. IEC/TR2 61220 (1993-05) , Ultrasonics - Fields - Guidance for the 
measurement and characterization of ultrasonic fields generated 
by medical ultrasonic equipment using hydrophones in the 
frequency range 0,5 to 15 MHz 

73. IEC/TR2 61390 (1996-07) , Ultrasonics - Real-time pulse-echo 
systems - Test procedures to determine performance 
specifications

74. IEC/TR2 61836 (1997-10) , Solar photovoltaic energy systems - 
Terms and symbols  

75. IEC/TS 61895 (1999-10) , Ultrasonics - Pulsed Doppler diagnostic 
systems - Test procedures to determine performance

76. IEC/TTS 60825-7 , Safety of laser products - Part 7: Safety of 
products emitting 'infrared' optical radiation, exclusively used for 
wireless 'free air' data transmission and surveillance 

77. ISO 10375:1997 Non-destructive testing - Ultrasonic inspection - 
Characterization of search unit and sound field 

78. ISO 11496:1993 Seamless and welded steel tubes for pressure 
purposes - Ultrasonic testing of tube ends for the detection of 
laminar imperfections 

79. ISO 12094:1994 Welded steel tubes for pressure purposes -- 
Ultrasonic testing for the detection of laminar imperfections in 
strips/plates used in the manufacture of welded tubes 

80. ISO 12715:1999 Ultrasonic non-destructive testing - Reference 
blocks and test procedures for the characterization of contact 
search unit beam profiles 

81. ISO 2575/D Motion sensor off, adjustable foot pedale, technograph 
failure, limited performance mode, propulsion battery state of 
charge, propulsion battery failure, external charging (charge cord 
connect) and electric motor enabled 

82. ISO 6416:1992 Measurement of liquid flow in open channels - 
Measurement of discharge by the ultrasonic (acoustic) method 

83. ISO/AWI 17089 Measurement of fluid flow in closed conduits - 
Ultrasonic meters for gas 

84. ISO/DIS 12709 Non-destructive testing - Ultrasonic inspection - 
Detection and evaluation of discontinuities by the immersed pulse-
echo ultrasonic method 

85. ISO/DIS 15106-2 Plastics - Film and sheeting - Determination of 
water vapour transmission rate -Part 2: Infrared detection sensor 
method

86. ISO/FDIS 11151-2 Lasers and laser-related equipment - Standard 
optical components - Part 2: Components for the infrared spectral 
range

87. ISO/FDIS 4224 Ambient air -Determination of carbon monoxide - 
Non-dispersive infrared spectrometric method  

88. ISO/FDIS 5577 Non-destructive testing - Ultrasonic inspection - 
Vocabulary 

89. ISO/TR 12765:1998 Measurement of fluid flow in closed conduits - 
Methods using transit-time ultrasonic flow meters 

90. ISO/TR 9953:1996 Earth-moving machinery -Warning devices for 
slow-moving machines -Ultrasonic and other systems 

91. ISO/WD 18175 Non-destructive testing -Evaluating performance 
characteristics of ultrasonic pulse - echo testing systems without 
the use of electronic measurement instruments 
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4. BS 1394 : Part 2 : 1987 , British Standard, Stationary 

Circulation Pumps for Heating and Hot Water Service Systems, 
Part 2. Specification for Physical and Performance 
Requirements

5. BS 4082,  Part 1 : 1969 , Specification for External Dimensions 
for Vertical In-Line Centrifugal Pumps , Part 1 

6. BS 4082,  Part 2 : 1969 , Specification for External Dimensions 
for Vertical In-Line Centrifugal Pumps , Part 2 , U type 

7. BS 5000 , Part 10 : 1978 , Specification for Rotating electrical 
machines of particular types or for particular applications, Part 
10. General purpose induction motors 

8. BS 5000 , Part 11 : 1973 , Specification for Rotating electrical 
machines of particular types or for particular applications, Part 
11. Small-power electric motors and generators 

9. BS 5257 : 1975 , Specification for Horizontal end-suction 
centrifugal pumps (16 bar) 

10. BS 5316 : 1976 , Specification for acceptance tests for 
centrifugal, mixed flow and axial pumps , Part 1. Class C tests

11. BS 5316 : 1977 , Specification for acceptance tests for 
centrifugal, mixed flow and axial pumps , Part 2. Class B tests

12. BS 7736 : 1994 , ISO 9908 : 1993 : Technical Specifications for 
Centrifugal Pumps - Class III 

13. BS EN 60335-2-41 : 1996, Specification for Safety of 
Household and Similar Electrical Appliances , Part 2, Particular 
Requirements, Section 2.41 Pumps for liquids having a 
temperature not exceeding 35 �C

14. IEC 60193 (1999-11) , Hydraulic turbines, storage pumps and 
pump-turbines - Model acceptance tests

15. IEC 60335-2-34 (1999-10) , Safety of household and similar 
electrical appliances - Part 2-34: Particular requirements for 
motor-compressors

16. IEC 60335-2-40 (1995-05) , Safety of household and similar 
electrical appliances - Part 2: Particular requirements for 
electrical heat pumps, air-conditioners and dehumidifiers 

17. IEC 60335-2-41 : 1996 : Specification for Safety of Household 
and Similar Electrical Appliances , Part 2, Particular 
Requirements, Section 2.41 Pumps for liquids having a 
temperature not exceeding 35 �C

18. IEC 60335-2-51 (1997-03) , Safety of household and similar 
electrical appliances - Part 2: Particular requirements for 
stationary circulation pumps for heating and service water 
installations

19. IEC 60335-2-79 (1995-04) , Safety of household and similar 
electrical appliances - Part 2: Particular requirements for high 
pressure cleaners and steam cleaners, for industrial and 
commercial use 

20. IEC 60601-2-24 (1998-02) , Medical electrical equipment - Part 
2-24: Particular requirements for the safety of infusion pumps 
and controllers

21. IEC 60609 (1978-01) , Cavitation pitting evaluation in hydraulic 
turbines, storage pumps and pump-turbines 

22. IEC 60609-1 , Hydraulic machines - Cavitation pitting 
evaluation in hydraulic turbines, storage pumps and pump-
turbines

23. IEC 60609-2 (1997-11) , Cavitation pitting evaluation in 
hydraulic turbines, storage pumps and pump-turbines - Part 2: 
Evaluation in Pelton turbines  

24. IEC 60621-4 (1981-01) , Electrical installations for outdoor sites 
under heavy conditions (including open-cast mines and 
quarries). Part 4: Requirements for the installation 

25. IEC 60805 (1985-09) , Guide for commissioning, operation and 
maintenance of storage pumps and of pump-turbines operating 
as pumps

26. IEC 60994 (1991-02) , Guide for field measurement of 
vibrations and pulsations in hydraulic machines (turbines, 
storage pumps and pump-turbines) 

27. IEC 61729 , Equipment and safety specifications for direct 
coupled PV-pumping systems  

28. IEC 61892-3 (1999-02) , Mobile and fixed offshore units - 
Electrical installations - Part 3: Equipment 

29. IEC 61892-6 (1999-02) , Mobile and fixed offshore units - 
Electrical installations - Part 6: Installation 

30. IEC 61972 (2002-11) Method for determining losses and 
efficiency of three-phase cage induction motors

31. IEC 62091 , Low-voltage switchgear and control gear - 
Controllers for drivers of stationary  fire pumps 

32. IEC/TR3 61366-1 (1998-03) , Hydraulic turbines, storage pumps 
and pump-turbines - Tendering Documents - Part 1: General and 
annexes 

33. IEC/TR3 61366-2 (1998-03) , Hydraulic turbines, storage pumps 
and pump-turbines - Tendering Documents - Part 2: Guidelines for 
technical specifications for Francis turbines 

34. IEC/TR3 61366-3 (1998-03) , Hydraulic turbines, storage pumps 
and pump-turbines - Tendering documents - Part 3: Guidelines for 
technical specifications for Pelton turbines 

35. IEC/TR3 61366-4 (1998-03) , Hydraulic turbines, storage pumps 
and pump-turbines - Tendering Documents - Part 4: Guidelines for 
technical specifications for Kaplan and propeller turbines 

36. IEC/TR3 61366-5 (1998-03) , Hydraulic turbines, storage pumps 
and pump-turbines - Tendering Documents - Part 5: Guidelines for 
technical specifications for tubular turbines 

37. IEC/TR3 61366-6 (1998-03) , Hydraulic turbines, storage pumps 
and pump-turbines - Tendering Documents - Part 6: Guidelines for 
technical specifications for pump-turbines 

38. IEC/TR3 61366-7 (1998-03) , Hydraulic turbines, storage pumps 
and pump-turbines - Tendering Documents - Part 7: Guidelines for 
technical specifications for storage pumps 

39. ISO 1635-2:1987 Seamless wrought copper and copper alloy tube 
-- Part 2: Technical conditions of delivery for condenser and heat-
exchanger tubes  

40. ISO 2548 : 1073 , Specification for acceptance tests for centrifugal, 
mixed flow and axial pumps , Class C tests  

41. ISO 3555 : 1977 , Specification for acceptance tests for centrifugal, 
mixed flow and axial pumps , Class B tests  

42. ISO 9908 : 1993 : Technical Specifications for Centrifugal Pumps - 
Class III 

43. NEMA MG2-1989, Safety Standard for Construction and Guide 
for Selection, Installation, and Use of Electric Motors and 
Generators

44. TIS 1102-16, Selection of motors for centrifugal pump drives 
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1. BS 1394 : Part 2 : 1987 , British Standard, Stationary Circulation 

Pumps for Heating and Hot Water Service Systems, Part 2. 
Specification for Physical and Performance Requirements 

2. BS 4082,  Part 1 : 1969 , Specification for External Dimensions for 
Vertical In-Line Centrifugal Pumps , Part 1 

3. BS 4082,  Part 2 : 1969 , Specification for External Dimensions for 
Vertical In-Line Centrifugal Pumps , Part 2 , U type 

4. BS 5000 , Part 10 : 1978 , Specification for Rotating electrical 
machines of particular types or for particular applications, Part 10. 
General purpose induction motors 

5. BS 5000 , Part 11 : 1973 , Specification for Rotating electrical 
machines of particular types or for particular applications, Part 11. 
Small-power electric motors and generators 

6. BS 5257 : 1975 , Specification for Horizontal end-suction 
centrifugal pumps (16 bar) 

7. BS 5316 : 1976 , Specification for acceptance tests for centrifugal, 
mixed flow and axial pumps , Part 1. Class C tests  

8. BS 5316 : 1977 , Specification for acceptance tests for centrifugal, 
mixed flow and axial pumps , Part 2. Class B tests  

9. BS 7736 : 1994 , ISO 9908 : 1993 : Technical Specifications for 
Centrifugal Pumps - Class III 

10. BS EN 60335-2-41 : 1996, Specification for Safety of Household 
and Similar Electrical Appliances , Part 2, Particular Requirements, 
Section 2.41 Pumps for liquids having a temperature not exceeding 
35 �C

11. IEC 60034-1 , IEC Standard, Rotating Electrical Machines, Part 1: 
Rating and Performance 

12. IEC 60034-12 , Rotating Electrical Machines, Part 12: Starting 
performance of single-speed three-phase cage induction motors 
for voltages up to and including 660 V 

13. IEC 60034-17, Rotating Electrical Machines, Part 17: Cage 
Induction motors when fed from converters - Application guide 

14. IEC 60034-5 , Rotating Electrical Machines, Part 5:  Classification 
of degree of protection provided by enclosures for rotating 
electrical machine (IP code) 

15. IEC 60034-6 , Rotating Electrical Machines, Part 6: Methods of 
cooling (IC code) 

16. IEC 60034-7 , Rotating Electrical Machines, Part 7: Classification 
of types of construction and mounting arrangements (IM code) 

17. IEC 60041 (1991-11) , Field acceptance tests to determine the 
hydraulic performance of hydraulic turbines, storage pumps and 
pump-turbines 

18. IEC 60072 , Dimension and output series for rotating electrical 
machines 

19. IEC 60193 (1999-11) , Hydraulic turbines, storage pumps and 
pump-turbines - Model acceptance tests  

20. IEC 60335-2-34 (1999-10) , Safety of household and similar 
electrical appliances - Part 2-34: Particular requirements for motor-
compressors  
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21. IEC 60335-2-40 (1995-05) , Safety of household and similar 
electrical appliances - Part 2: Particular requirements for 
electrical heat pumps, air-conditioners and dehumidifiers 

22. IEC 60335-2-40: Particular requirements for electrical heat 
pumps, air-conditioners and dehumidifiers  

23. IEC 60335-2-41 : 1996 : Specification for Safety of Household 
and Similar Electrical Appliances , Part 2, Particular 
Requirements, Section 2.41 Pumps for liquids having a 
temperature not exceeding 35 �C

24. IEC 60335-2-51 (1997-03) , Safety of household and similar 
electrical appliances - Part 2: Particular requirements for 
stationary circulation pumps for heating and service water 
installations

25. IEC 60335-2-79 (1995-04) , Safety of household and similar 
electrical appliances - Part 2: Particular requirements for high 
pressure cleaners and steam cleaners, for industrial and 
commercial use 

26. IEC 60601-2-24 (1998-02) , Medical electrical equipment - Part 
2-24: Particular requirements for the safety of infusion pumps 
and controllers  

27. IEC 60609 (1978-01) , Cavitation pitting evaluation in hydraulic 
turbines, storage pumps and pump-turbines 

28. IEC 60609-1 , Hydraulic machines - Cavitation pitting 
evaluation in hydraulic turbines, storage pumps and pump-
turbines  

29. IEC 60609-2 (1997-11) , Cavitation pitting evaluation in 
hydraulic turbines, storage pumps and pump-turbines - Part 2: 
Evaluation in Pelton turbines  

30. IEC 60621-4 (1981-01) , Electrical installations for outdoor sites 
under heavy conditions (including open-cast mines and 
quarries). Part 4: Requirements for the installation 

31. IEC 60805 (1985-09) , Guide for commissioning, operation and 
maintenance of storage pumps and of pump-turbines operating 
as pumps  

32. IEC 60994 (1991-02) , Guide for field measurement of 
vibrations and pulsations in hydraulic machines (turbines, 
storage pumps and pump-turbines) 

33. IEC 61729 , Equipment and safety specifications for direct 
coupled PV-pumping systems  

34. IEC 61892-3 (1999-02) , Mobile and fixed offshore units - 
Electrical installations - Part 3: Equipment 

35. IEC 61892-6 (1999-02) , Mobile and fixed offshore units - 
Electrical installations - Part 6: Installation 

36. IEC 61972 (2002-11) Method for determining losses and 
efficiency of three-phase cage induction motors  

37. IEC 62091 , Low-voltage switchgear and control gear - 
Controllers for drivers of stationary  fire pumps 

38. IEC/TR3 61366-1 (1998-03) , Hydraulic turbines, storage 
pumps and pump-turbines - Tendering Documents - Part 1: 
General and annexes 

39. IEC/TR3 61366-2 (1998-03) , Hydraulic turbines, storage 
pumps and pump-turbines - Tendering Documents - Part 2: 
Guidelines for technical specifications for Francis turbines 

40. IEC/TR3 61366-3 (1998-03) , Hydraulic turbines, storage 
pumps and pump-turbines - Tendering documents - Part 3: 
Guidelines for technical specifications for Pelton turbines 

41. IEC/TR3 61366-4 (1998-03) , Hydraulic turbines, storage 
pumps and pump-turbines - Tendering Documents - Part 4: 
Guidelines for technical specifications for Kaplan and propeller 
turbines 

42. IEC/TR3 61366-5 (1998-03) , Hydraulic turbines, storage 
pumps and pump-turbines - Tendering Documents - Part 5: 
Guidelines for technical specifications for tubular turbines 

43. IEC/TR3 61366-6 (1998-03) , Hydraulic turbines, storage 
pumps and pump-turbines - Tendering Documents - Part 6: 
Guidelines for technical specifications for pump-turbines 

44. IEC/TR3 61366-7 (1998-03) , Hydraulic turbines, storage 
pumps and pump-turbines - Tendering Documents - Part 7: 
Guidelines for technical specifications for storage pumps 

45. IEEE Std. 112-1996 , Test Procedure for Polyphase Induction 
Motors and Generators 

46. ISO 1635-2:1987 Seamless wrought copper and copper alloy 
tube -- Part 2: Technical conditions of delivery for condenser 
and heat-exchanger tubes  

47. ISO 2548 : 1073 , Specification for acceptance tests for 
centrifugal, mixed flow and axial pumps , Class C tests  

48. ISO 3555 : 1977 , Specification for acceptance tests for 
centrifugal, mixed flow and axial pumps , Class B tests  

49. ISO 9908 : 1993 : Technical Specifications for Centrifugal 
Pumps - Class III 

50. NEMA MG2-1989, Safety Standard for Construction and Guide 
for Selection, Installation, and Use of Electric Motors and 
Generators

51. TIS 1102-16, Selection of motors for centrifugal pump drives 
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1. ANSI C57.12.30-1977, Load-Tap-Changing Transformers 230 000 

Volts and Below 3750/4687 Through 60 000/ 80 000/ 100 000 kVA, 
three phase. 

2. ANSI C57.12.70-1978(R1987), Terminal Markings and 
Connections for Distribution and Power Transformers 

3. ANSI/IEEE C57.12.56-1984, Test for Thermal Evaluation of 
Insulation Systems for Ventilated Dry-type Power and Distribution 
Transformers. 

4. ANSI/IEEE Std. 637-1985 , Guide for the Reclamation of Insulating 
Oil and Criteria for Its Use. 

5. ANSI/IEEE Std. C57.100-1974,  Test Procedure for Thermal 
Evaluation of Oil-Immersed Distribution Transformers 

6. ANSI/IEEE Std. C57.104-1978 , Guide for the Detection and 
Determination of Generated Gases in Oil Immersed Transformers 
and their Relation to the Serviceability of the Equipment 

7. ANSI/IEEE Std. C57.105-1978 , Guide for the Application of 
Transformer Connections in Three-Phase Distribution Systems 

8. ANSI/IEEE Std. C57.106-1991 , Guide for Acceptance and 
Maintenance of Insulating Oil in Equipment . 

9. ANSI/IEEE Std. C57.12.00-1993 , General Requirements for 
Liquid-Immersed Distribution, Power, and Regulating Transformer . 

10. ANSI/IEEE Std. C57.12.01-1979 , General Requirements for Dry-
Type Distribution and Power Transformer . 

11. ANSI/IEEE Std. C57.12.11-1980 , Guide for Installation of Oil-
Immersed Transformers (10MVA and Larger, 69-287 kV Rating). 

12. ANSI/IEEE Std. C57.12.12-1980 , Guide for Installation of Oil-
Immersed EVH Transformers 345 kV and Above 

13. ANSI/IEEE Std. C57.12.80-1978 (Reaff. 1992), Terminology for 
Power and Distribution  Transformer . 

14. ANSI/IEEE Std. C57.12.90-1993 , Test Code for Liquid-Immersed 
Distribution, Power , and Regulating Transformers  

15. ANSI/IEEE Std. C57.12.90a-1978 , Distribution and Power 
Transformers Short-Circuit Test Code  

16. ANSI/IEEE Std. C57.12.91-1979, Test code for Dry-type 
Distribution and Power Transformers 

17. ANSI/IEEE Std. C57.91-1981, Guide for Loading Mineral-Oil-
Immersed Overhead and Pad-Mounted Distribution Transformer 
Rated 500 kVA and Less with 65 �C or 55 �C Average Winding 
Rise 

18. ANSI/IEEE Std. C57.98-1968 , Guide for Transformer Impulse 
Tests 

19. ASTM D 117-89 , Guide to Test Methods and Specifications for 
Electrical Insulating Oils of Petroleum Origin. 

20. ASTM D 1305-87 , Specification for Electrical Insulating Paper and 
Paperboard - Sulfate (Kraft) Layer Type 

21. ASTM D 1807-94 , Test Methods for Refractive Index and Specific 
Optical Dispersion of Electrical Insulating Liquids 

22. ASTM D 2283-86 (Re-approved 1997) , Specification for 
Chlorinated Aromatic Hydrocarbons (Askarels) for Transformers 

23. ASTM D 2477-96 , Test Method for Dielectric Breakdown Voltage 
and Dielectric Strength of Insulating Gases at Commercial Power 
Frequencies 

24. ASTM D 877-87, Test Method for Dielectric Breakdown Voltage of 
Insulating Liquids Using Disk Electrodes. 

25. ASTM D 924-92(b), Test Method for Dissipation Factor(or Power 
Factor) and Relative Permittivity (Dielectric Constant) of Electrical 
Insulating Liquids 

26. BS 3535 , Isolating transformers and safety isolating transformers 
27. BS 4196 , Sound power levels of noise sources, Part 6:1981 

Survey method for determination of sound power levels of noise 
sources (Identical) 

28. BS 6436:1984, Specification for Ground mounted distribution 
transformers for cable box or unit substation connection 

29. BS 7616 : 1993 , Specification for Bushings for liquid filled 
transformers above 1 kV and up to 36 kV 

30. BS 7729 : 1994 , Specification for Instrument transformers - three-
phase voltage transformers for voltage levels having Um up to 52 
kV

31. BS 7735 : 1994 (IEC 60354:1991) , Guide to Loading of oil-
immersed power transformers 

32. BS EN 60551 : 1997 , Determination of transformer and reactor 
sound levels 

33. CAN/CSA - C199 , Canadian Standards Association, Three-Phase 
Network Transformers 

34. CAN/CSA - C22.2 No.47-M90, Air-Cooled Transformers (Dry type) 
35. CAN/CSA - C227.2-88 , Three-Phase, Live-Front, Pad-Mounted 

Distribution Transformers 
36. CAN/CSA - C227.3-M91 , Low-Profile, Single-Phase, Dead-Front, 

Pad-Mounted Distribution Transformers 
37. CAN/CSA - C2-M91 , Single-Phase and Three-Phase Distribution 

Transformers, Type ONAN and LNAN 
38. CAN/CSA - C88-M90 , Power Transformers and Reactors 
39. CAN/CSA - C9 , Dry-type Transformers 
40. DIN 42523 , Transformers ; encapsulated-winding dry-type 

transformers : 50 Hz, 100 to 2500 kVA 
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41. DIN 42524 , Transformers ; non-encapsulated-winding dry-type 
transformers : 50 Hz, 100 to 1600 kVA 

42. IEC 60186:1986 + A1:1988 , Instrument Transformers 
43. IEC 60214:1989 , On-Load Tap-Changers 
44. IEC 60551 : 1995 Determination of transformer and reactor 

sound levels 
45. IEC 60616:1989, Terminal and Tapping Markings for Power 

Transformers 
46. IEEE Std 62-1995 , Guide for Diagnostic Field Testing of 

Electric Power Apparatus - Part 1:Oil Filled Power 
Transformers, Regulators, and Reactors 

47. IEEE Std. 4-1995 , Techniques for High-Voltage Testing 
48. IEEE Std. C57.113-1991 , Guide for Partial Discharge 

Measurement in Liquid-Filled Power Transformers and Shunt 
Reactors. 

49. IEEE Std. C57.116-1989, Guide for Transformers Directly 
Connected to Generators 

50. IEEE Std. C57.120-1991 , Loss Evaluation Guide for Power 
Transformers and Reactors 

51. ISO 2135:1984 Anodizing of aluminum and its alloys -- 
Accelerated test of light fastness of coloured anodic oxide 
coatings using artificial light  

52. ISO 3746 : 1979 , Sound power levels of noise sources, Part 
6:1981 Survey method for determination of sound power levels 
of noise sources (Identical) 

53. ISO 6361-1:1986 Wrought aluminum and aluminum alloy 
sheets, strips and plates -- Part 1: Technical conditions for 
inspection and delivery   

54. ISO 6361-2:1990 Wrought aluminum and aluminum alloy 
sheets, strips and plates -- Part 2: Mechanical properties  

55. ISO 6361-4:1988 Wrought aluminum and aluminum alloy 
sheets, strips and plates -- Part 4: Sheets and plates -- 
Tolerances on form and dimensions  

56. ISO 6581:1980 Anodizing of aluminum and its alloys -- 
Determination of the fastness to ultra-violet light of coloured 
anodic oxide coatings   

57. ISO 6719:1986 Anodized aluminum and aluminum alloys -- 
Measurement of reflectance characteristics of aluminum 
surfaces using integrating-sphere instruments  

58. ISO 7271:1982 Aluminum and aluminum alloys -- Foil and thin 
strip -- Dimensional tolerances   

59. ISO 7599:1983 Anodizing of aluminum and its alloys -- General 
specifications for anodic oxide coatings on aluminum  

60. ISO 7668:1986 Anodized aluminum and aluminum alloys -- 
Measurement of specular reflectance and specular gloss at 
angles of 20 degrees, 45 degrees, 60 degrees or 85 degrees  

61. ISO 7759:1983 Anodizing of aluminum and its alloys -- 
Measurement of reflectivity characteristics of aluminum 
surfaces using abridged goniophotometer or goniophotometer  

62. ISO 8251:1987 Anodized aluminum and aluminum alloys -- 
Measurement of wear resistance and wear index of anodic 
oxidation coatings with an abrasive wheel wear test apparatus  

63. ISO 8252:1987 Anodized aluminum and aluminum alloys -- 
Measurement of mean specific abrasion resistance of anodic 
oxidation coatings with an abrasive jet test apparatus   

64. ISO/AWI 6361-1 Wrought aluminum and aluminum alloy 
sheets, strips and plates -- Part 1: Technical conditions for 
inspection and delivery  

65. ISO/AWI 6361-2 Wrought aluminum and aluminum alloy 
sheets, strips and plates -- Part 2: Mechanical properties  

66. ISO/TR 11728:1993 Anodized aluminum and aluminum alloys -
- Accelerated test of weather fastness of coloured anodic oxide 
coatings using cyclic artificial light and pollution gas   

67. ISO/TR 8125:1984 Anodizing of aluminum and its alloys -- 
Determination of colour and colour difference of coloured 
anodic coatings  

68. NEMA ST 20-1986 , Dry-Type Transformers for General 
Applications 

69. NEMA TR1-1980, Transformers, Regulator, and Reactors 
 

*��
�M!��	,�  
1. ASTM B 373-95 : Standard Specification for Aluminium Foil for 

Capacitors
2. ASTM D 3664-95 (1995) : Standard Specification for Biaxially 

Oriented Polymeric Resin Film for Capacitors in Electrical 
Equipment

3. BS 4727 : Part 2 : Group 14 : 1991 British Standard , Glossary of 
Electrotechnical, power, telecommunication, electronics, lighting 
and colour terms, Part 2. Terms particular to power engineering , 
Group 14. Power Capacitors 

4. BS 7264 : 1990, Shunt capacitors for a.c. power systems having a 
rated voltage above 1000 V, Part 1 : Specification for Performance 
, testing and use  

5. BS EN 60831-1 : 1998, Shunt power capacitors of the self-healing 
type for a.c. systems having a rated voltage up to and including 
1kV, Part 1 : General-Performance , testing and rating - Safety 
requirements - Guide for installation and operation 

6. BS EN 60831-2 : 1996, Shunt power capacitors of the self-healing 
type for a.c. systems having a rated voltage up to and including 
1kV, Part 2 : Aging test and destruction test  

7. BS EN 60931-1 : 1998, Shunt power capacitors of the non-self-
healing type for a.c. systems having a rated voltage up to and 
including 1kV, Part 1 : General- Performance , testing and rating - 
Safety requirements - Guide for installation and operation 

8. BS EN 60931-2 : 1996, Shunt power capacitors of the non-self-
healing type for a.c. systems having a rated voltage up to and 
including 1kV, Part 2 : Aging test and destruction test  

9. BS EN 60931-3 : 1997 Shunt power capacitors of the non-self-
healing type for a.c. systems having a rated voltage up to and 
including 1kV, Part 3 : Internal fuses 

10. BS EN 61048 : 1993 , Specification for Capacitors for use in 
tubular fluorescent and other discharge lamp circuits - General and 
safety requirements 

11. BS EN 61049 : 1993 , Specification for Capacitors for use in 
tubular fluorescent and other discharge lamp circuits - 
Performance requirements 

12. Committee 33 Current document 33/296/CD Current status AC DV 
- Draft approved for Committee Draft with Vote , Low-voltage 
automatic power factor correction banks 

13. IEC 60044-5 , Capacitor voltage transformers  
14. IEC 60050-436 (1990-10) , International Electrotechnical 

Vocabulary. Chapter 436: Power capacitors 
15. IEC 60051-5 (1985-01) , Direct acting indicating analogue electrical 

measuring instruments and their accessories. Part 5: Special 
requirements for phase meters, power factor meters and 
synchroscopes 

16. IEC 60062 (1992-03) , Marking codes for resistors and capacitors 
17. IEC 60063 (1963-01) , Preferred number series for resistors and 

capacitors 
18. IEC 60068-2-77 (1999-01) , Environmental testing - Part 2-77: 

Tests - Test 77: Body strength and impact shock  
19. IEC 60080 (1964-01) , Fixed capacitors for direct current using 

impregnated paper or paper/plastic film dielectric 
20. IEC 60110-1 (1998-06) , Power capacitors for induction heating 

installations - Part 1: General  
21. IEC 60143-1 (1992-08) , Series capacitors for power systems - 

Part 1: General - Performance, testing and rating - Safety 
requirements - Guide for installation 

22. IEC 60143-2 (1994-08) , Series capacitors for power systems - 
Part 2: Protective equipment for series capacitor banks 

23. IEC 60143-3 (1998-01) , Series capacitors for power systems - 
Part 3: Internal fuses  

24. IEC 60143-4 , Series capacitors for power systems - Part 4: 
Thyristor controlled series capacitors  

25. IEC 60166 (1965-01) , Fixed metallized paper dielectric capacitors 
for direct current 

26. IEC 60233 (1974-01) , Tests on hollow insulators for use in 
electrical equipment 

27. IEC 60250 (1969-01), Recommended methods for the 
determination of the permittivity and dielectric dissipation factor of 
electrical insulating materials at power, audio and radio 
frequencies including metre wavelengths 

28. IEC 60252 (1993-09) , A.C. motor capacitors 
29. IEC 60252-2, A.C. motors capacitors - Part 2: Fixed aluminium 

electrolytic a.c. capacitors with non solid electrolyte for motor-
starting applications, with rated voltage up to and including 500 V  

30. IEC 60282-3 (1976-01) , High-voltage fuses. Part 3: Determination 
of short-circuit power factor for testing current-limiting fuses and 
expulsion and similar fuses 

31. IEC 60294 (1969-01) , Measurement of the dimensions of a 
cylindrical component having two axial terminations 

32. IEC 60301 (1971-01) , Preferred diameters of wire terminations of 
capacitors and resistors 

33. IEC 60334-1 (1974-01) , Air dielectric rotary variable capacitors - 
Part 1: General requirements for tests and measuring methods  

34. IEC 60358 (1990-05) , IEC Standard, Coupling capacitors and 
capacitor dividers 
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35. IEC 60415-1 (1973-01) , Plastic film dielectric rotary variable 
tuning capacitors: Grade 2. Part 1: General requirements for 
tests and measuring methods 

36. IEC 60425 (1973-01) , Guide for the choice of colours to be 
used for the marking of capacitors and resistors 

37. IEC 60451 (1974-01) , Maximum case dimensions for 
capacitors and resistors 

38. IEC 60481 (1974-01) , Coupling devices for power line carrier 
systems 

39. IEC 60519-9 (1987-03) , Safety in electroheat installations. Part 
9: Particular requirements for high-frequency dielectric heating 
installations

40. IEC 60549 (1976-01) , High-voltage fuses for the external 
protection of shunt power capacitors 

41. IEC 60554-3-2 (1983-01) , Specification for cellulosic papers for 
electrical purposes. Part 3: Specifications for individual 
materials. Sheet 2: Capacitor paper 

42. IEC 60554-3-4 (1979-01) , Specification for cellulosic papers for 
electrical purposes. Part 3: Specifications for individual 
materials. Sheet 4: Electrolytic capacitor paper 

43. IEC 60588-1 (1977-01) , Askarels for transformers and 
capacitors. Part 1: General 

44. IEC 60588-2 (1978-01) , Askarels for transformers and 
capacitors. Part 2: Test methods 

45. IEC 60588-3 (1977-01) , Askarels for transformers and 
capacitors. Part 3: Specifications for new askarels 

46. IEC 60588-4 (1979-01) , Askarels for transformers and 
capacitors. Part 4: Guide for maintenance of transformer 
askarels in equipment 

47. IEC 60588-5 (1979-01) , Askarels for transformers and 
capacitors. Part 5: Screening test for compatibility of materials 
and transformer askarels 

48. IEC 60588-6 (1979-01) , Askarels for transformers and 
capacitors. Part 6: Screening test for effects of materials on 
capacitor askarels 

49. IEC 60593 : 1977 , IEC Standard, Internal fuses and internal 
overpressure disconnectors for shunt capacitors 

50. IEC 60594 (1977-01) , Internal fuses and internal overpressure 
disconnectors for capacitors for inductive heat generating plant 

51. IEC 60601-2-15 (1988-12) , Medical electrical equipment. Part 
2: Particular requirements for the safety of capacitor discharge 
X-ray generators 

52. IEC 60617-4 (1996-06) , Graphical symbols for diagrams - Part 
4: Passive components 

53. IEC 60674-3-1 (1998-03) , Plastic films for electrical purposes - 
Part 3: Specifications for individual materials - Sheet 1: Biaxially 
oriented polypropylene (PP) film for capacitors  

54. IEC 60674-3-3 (1992-04) , Specification for plastic films for 
electrical purposes - Part 3: Specifications for individual 
materials - Sheet 3: Requirements for polycarbonate (PC) films 
used for electrical insulation 

55. IEC 60717 (1981-01) , Method for determination of the space 
required by capacitors and resistors with unidirectional 
terminations 

56. IEC 60871-1 (1997-10) , Shunt capacitors for a.c. power 
systems having a rated voltage above 1000 V - Part 1: General 
performance, testing and rating - Safety requirements - Guide 
for installation and operation  

57. IEC 60871-4 (1996-08) , Shunt capacitors for AC power 
systems having a rated voltage above 1000 V - Part 4: Internal 
fuses 

58. IEC 60931-3 (1996-08) , Shunt capacitors of the non-self-
healing type for AC power systems having a rated voltage up to 
and including 1000 V - Part 3: Internal fuses  

59. IEC 60940 (1988-06) , Guidance information on the application 
of capacitors, resistors, inductors and complete filter units for 
radio interference suppression 

60. IEC 61048 (1999-05), Auxiliaries for lamps - Capacitors for use 
in tubular fluorescent and other discharge lamp circuits - 
General and safety requirements 

61. IEC 61049 (1991-03) , Capacitors for use in tubular fluorescent 
and other discharge lamp circuits. Performance requirements 

62. IEC 61099 (1992-05) , Specifications for unused synthetic 
organic esters for electrical purposes 

63. IEC 61148 (1992-06) , Terminal markings for valve device 
stacks and assemblies and for power convertor equipment 

64. IEC 61181 (1993-06) , Impregnated insulating materials - 
Application of dissolved gas analysis (DGA) to factory tests on 
electrical equipment 

65. IEC 61642 (1997-09) , Industrial a.c. networks affected by 
harmonics - Application of filters and shunt capacitors  

66. IEC 61660-1 (1997-06) , Short-circuit currents in d.c. auxiliary 
installations in power plants and substations - Part 1: 
Calculation of short-circuit currents  

67. IEC/TR 60411-2 (1978-01) , Power convertors for electric 
traction. Part 2: Additional technical information 

68. IEC/TR 60996 (1989-11) , Method for verifying accuracy of tan 
delta measurements applicable to capacitors 

69. IEC/TR2 60871-3 (1996-03) , Shunt capacitors for a.c. power 
systems having a rated voltage above 1000 V - Part 3: Protection 
of shunt capacitors and shunt capacitor banks 

70. IEC/TS 60871-2 (1999-06) , Shunt capacitors for a.c. power 
systems having a rated voltage above 1 000 V - Part 2: Endurance 
testing

71. IEC/TTS 60110-2 . Power capacitors for induction heating 
installations - Part 2: Ageing test, destruction test and requirements 
for disconnecting internal fuses  
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2. ANSI C50.13-1977, American National Standard, Requirements for 

Cylindrical Rotor Synchronous Generators 
3. ANSI/IEEE Std. 505-1977, Nomenclature for Generating Station 

Electric Power Systems 
4. BS 5000 , Part 3 : 1980 , British standard, Specification for 

Rotating electrical machines of particular types or for particular 
applications, Part 3. Generators to be driven by reciprocating 
internal combustion engines 

5. BS 7698 , Part 1 : 1993 , Reciprocating internal combustion engine 
driven alternating current generating sets, Part 1. Specification for 
application, ratings and performance 

6. BS 7698 , Part 10 : 1999 , Reciprocating internal combustion 
engine driven alternating current generating sets, Part 10. 
Measurement of airborne noise by the enveloping surface method 

7. BS 7698 , Part 12 : 1998 , Reciprocating internal combustion 
engine driven alternating current generating sets, Part 12. 
Emergency power supply to safety devices 

8. BS 7698 , Part 2 : 1993 , Reciprocating internal combustion engine 
driven alternating current generating sets, Part 2. Specification for 
engines

9. BS 7698 , Part 3 : 1993 , Reciprocating internal combustion engine 
driven alternating current generating sets, Part 3. Specification for 
alternating current generators for generating sets  

10. BS 7698 , Part 5 : 1993 , Reciprocating internal combustion engine 
driven alternating current generating sets, Part 5. Specification for 
generating sets 

11. BS 7698 , Part 6 : 1993 , Reciprocating internal combustion engine 
driven alternating current generating sets, Part 6. Test Methods 

12. BS 7698 , Part 7 : 1996 , Reciprocating internal combustion engine 
driven alternating current generating sets, Part 7. Technical 
declarations for specification and design 

13. BS 7698 , Part 8 : 1996 , Reciprocating internal combustion engine 
driven alternating current generating sets, Part 8. Requirements 
and tests for low-power generating sets 

14. BS 7698 , Part 9 : 1996 , Reciprocating internal combustion engine 
driven alternating current generating sets, Part 9.  Measurement 
and evaluation of mechanical vibrations 

15. IEC 60034-2 : 1972 , Rotating Electrical Machines, Part 1:Methods 
for determining losses and efficiency of rotating electrical 
machinery from tests (excluding machines for traction vehicles) 

16. IEC 60034-4 : 1985 , Rotating Electrical Machines, Part 1:Methods 
for determining synchronous machine quantities from tests 

17. IEC 60072 : 1977, Dimensions and output ratings for rotating 
electrical machines, Frame Number 56 to 400 and flange numbers 
F55 to F1080 

18. IEC 60311 : Irons with steam generator/boiler  
19. IEC 61400-24 , Wind turbine generator systems - Part 24: 

Lightning protection for wind turbines 
20. IEC/TTS 61400-22 , Wind turbine generator systems - Part 22: 

Wind turbinescertification  
21. IEC/TTS 61400-23 , Wind turbine generator systems - Part 23: 

Full-scale structural testing of rotor blades for WTGS's  
22. IEEE Std. 112-1996 , Test Procedure for Polyphase Induction 

Motors and Generators 
23. IEEE Std. C37.102-1987, Guide for AC Generator Protection 
24. ISO 10816-2:1996 Mechanical vibration -- Evaluation of machine 

vibration by measurements on non-rotating parts -- Part 2: Large 
land-based steam turbine generator sets in excess of 50 MW  

25. ISO 7919-2:1996 Mechanical vibration of non-reciprocating 
machines -- Measurements on rotating shafts and evaluation 
criteria -- Part 2: Large land-based steam turbine generator sets 

26. IEC 60034-2A (1974-01) , Rotating electrical machines - Part 2: 
Methods for determining losses and efficiency of rotating electrical 
machinery form tests (excluding machines for traction vehicles) - 
First supplement: Measurement of losses by the calorimetric 
method
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27. IEC 60282-3 (1976-01) , High-voltage fuses. Part 3: 
Determination of short-circuit power factor for testing current-
limiting fuses and expulsion and similar fuses 

28. IEC 60545 (1976-01) , Guide for commissioning, operation and 
maintenance of hydraulic turbines 

29. IEC 60092-301 (1980-01) , Electrical installations in ships. Part 
301: Equipment - Generators and motors 

30. ANSI C84.1-1982 , Voltage Ratings for Electric Power Systems 
and Equipment 

31. IEC 60359 (1987-07) , Expression of the performance of 
electrical and electronic measuring equipment 

32. IEC 60034-3 (1988-08) , Rotating electrical machines - Part 3: 
Specific requirements for turbine-type synchronous machines 

33. NEMA MG2-1989, Safety Standard for Construction and Guide 
for Selection, Installation, and Use of Electric Motors and 
Generators 

34. IEC 60994 (1991-02) , Guide for field measurement of 
vibrations and pulsations in hydraulic machines (turbines, 
storage pumps and pump-turbines) 

35. IEC 60045-1 (1991-06) , Steam turbines - Part 1: Specifications 
36. IEC 61133 (1992-11) , Electric traction - Rolling stock - Test 

methods for electric and thermal/electric rolling stock on 
completion of construction and before entry into service 

37. NEMA MG1-1993  
38. IEC 61400-2 (1996-04) , Wind turbine generator systems - Part 

2: Safety of small wind turbines 
39. IEC 60617-6 (1996-05) , Graphical symbols for diagrams - Part 

6: Production and conversion of electrical energy 
40. IEC 60034-22 (1996-12) , Rotating electrical machines - Part 

22: AC generators for reciprocating internal combustion (RIC) 
engine driven generating sets 

41. IEC 61400-12 (1998-02) , Wind turbine generator systems - 
Part 12: Wind turbine power performance testing 

42. IEC 61400-11 (1998-09) , Wind turbine generator systems - 
Part 11: Acoustic noise measurement techniques  

43. IEC 61400-1 (1999-02) , Wind turbine generator systems - Part 
1: Safety requirements  

44. IEC 60050-415 (1999-04) , International Electrotechnical 
Vocabulary - Part 415: Wind turbine generator systems  
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1. BS 4727 : Part 2 : Group 14 : 1991 British Standard , Glossary of 

Electrotechnical, power, telecommunication, electronics, lighting 
and colour terms, Part 2. Terms particular to power engineering , 
Group 14. Power Capacitors 

2. BS 7264 : 1990, Shunt capacitors for a.c. power systems having 
a rated voltage above 1000 V, Part 1 : Specification for 
Performance , testing and use  

3. BS EN 60831-1 : 1998, Shunt power capacitors of the self-
healing type for a.c. systems having a rated voltage up to and 
including 1kV, Part 1 : General-Performance , testing and rating - 
Safety requirements - Guide for installation and operation 

4. BS EN 60831-2 : 1996, Shunt power capacitors of the self-
healing type for a.c. systems having a rated voltage up to and 
including 1kV, Part 2 : Aging test and destruction test  

5. BS EN 60931-1 : 1998, Shunt power capacitors of the non-self-
healing type for a.c. systems having a rated voltage up to and 
including 1kV, Part 1 : General- Performance , testing and rating 
- Safety requirements - Guide for installation and operation 

6. BS EN 60931-2 : 1996, Shunt power capacitors of the non-self-
healing type for a.c. systems having a rated voltage up to and 
including 1kV, Part 2 : Aging test and destruction test  

7. BS EN 60931-3 : 1997, Shunt power capacitors of the non-self-
healing type for a.c. systems having a rated voltage up to and 
including 1kV, Part 3 : Internal fuses 

8. IEC 60050-436 (1990-10) , International Electrotechnical 
Vocabulary. Chapter 436: Power capacitors 

9. IEC 60051-5 (1985-01) , Direct acting indicating analogue 
electrical measuring instruments and their accessories. Part 5: 
Special requirements for phase meters, power factor meters and 
synchroscopes 

10. IEC 60062 (1992-03) , Marking codes for resistors and 
capacitors 

11. IEC 60063 (1963-01) , Preferred number series for resistors 
and capacitors.  

12. IEC 60080 (1964-01) , Fixed capacitors for direct current using 
impregnated paper or paper/plastic film dielectric 

13. IEC 60110-1 (1998-06) , Power capacitors for induction heating 
installations - Part 1: General  

14. IEC 60143-1 (1992-08) , Series capacitors for power systems - 
Part 1: General - Performance, testing and rating - Safety 
requirements - Guide for installation 

15. IEC 60143-2 (1994-08) , Series capacitors for power systems - 
Part 2: Protective equipment for series capacitor banks 

16. IEC 60143-3 (1998-01) , Series capacitors for power systems - Part 
3: Internal fuses  

17. IEC 60143-4 , Series capacitors for power systems - Part 4: 
Thyristor controlled series capacitors  

18. IEC 60250 (1969-01) Recommended methods for the 
determination of the permittivity and dielectric dissipation factor of 
electrical insulating materials at power, audio and radio 
frequencies including metre wavelengths 

19. IEC 60252 (1993-09) , A.C. motor capacitors 
20. IEC 60252-2, A.C. motors capacitors - Part 2: Fixed aluminium 

electrolytic a.c. capacitors with non solid electrolyte for motor-
starting applications, with rated voltage up to and including 500 V  

21. IEC 60282-3 (1976-01) , High-voltage fuses. Part 3: Determination 
of short-circuit power factor for testing current-limiting fuses and 
expulsion and similar fuses 

22. IEC 60294 (1969-01) , Measurement of the dimensions of a 
cylindrical component having two axial terminations 

23. IEC 60301 (1971-01) , Preferred diameters of wire terminations of 
capacitors and resistors 

24. IEC 60334-1 (1974-01) , Air dielectric rotary variable capacitors - 
Part 1: General requirements for tests and measuring methods  

25. IEC 60358 (1990-05) , IEC Standard, Coupling capacitors and 
capacitor dividers 

26. IEC 60415-1 (1973-01) , Plastic film dielectric rotary variable tuning 
capacitors: Grade 2. Part 1: General requirements for tests and 
measuring methods 

27. IEC 60425 (1973-01) , Guide for the choice of colours to be used for 
the marking of capacitors and resistors 

28. IEC 60451 (1974-01) , Maximum case dimensions for capacitors 
and resistors 

29. IEC 60481 (1974-01) , Coupling devices for power line carrier 
systems 

30. IEC 60519-9 (1987-03) , Safety in electroheat installations. Part 9: 
Particular requirements for high-frequency dielectric heating 
installations

31. IEC 60549 (1976-01) , High-voltage fuses for the external protection 
of shunt power capacitors 

32. IEC 60554-3-2 (1983-01) , Specification for cellulosic papers for 
electrical purposes. Part 3: Specifications for individual materials. 
Sheet 2: Capacitor paper 

33. IEC 60554-3-4 (1979-01) , Specification for cellulosic papers for 
electrical purposes. Part 3: Specifications for individual materials. 
Sheet 4: Electrolytic capacitor paper 

34. IEC 60588-1 (1977-01) , Askarels for transformers and capacitors. 
Part 1: General 

35. IEC 60588-2 (1978-01) , Askarels for transformers and capacitors. 
Part 2: Test methods 

36. IEC 60588-3 (1977-01) , Askarels for transformers and capacitors. 
Part 3: Specifications for new askarels 

37. IEC 60588-4 (1979-01) , Askarels for transformers and capacitors. 
Part 4: Guide for maintenance of transformer askarels in equipment 

38. IEC 60588-5 (1979-01) , Askarels for transformers and capacitors. 
Part 5: Screening test for compatibility of materials and transformer 
askarels 

39. IEC 60588-6 (1979-01) , Askarels for transformers and capacitors. 
Part 6: Screening test for effects of materials on capacitor askarels 

40. IEC 60593 : 1977 , Internal fuses and internal overpressure 
disconnectors for shunt capacitors 

41. IEC 60594 (1977-01) , Internal fuses and internal overpressure 
disconnectors for capacitors for inductive heat generating plant 

42. IEC 60674-3-1 (1998-03) , Plastic films for electrical purposes - Part 
3: Specifications for individual materials - Sheet 1: Biaxially oriented 
polypropylene (PP) film for capacitors  

43. IEC 60674-3-3 (1992-04) , Specification for plastic films for electrical 
purposes - Part 3: Specifications for individual materials - Sheet 3: 
Requirements for polycarbonate (PC) films used for electrical 
insulation 

44. IEC 60717 (1981-01) , Method for determination of the space 
required by capacitors and resistors with unidirectional 
terminations 

45. IEC 60831-1 (1996-11) , Shunt power capacitors of the self-healing 
type for a.c. systems having a rated voltage up to and including 
1000 V - Part 1: General - Performance, testing and rating - Safety 
requirements - Guide for installation and operation  

46. IEC 60831-1 (2002-11)  Shunt power capacitors of the self-healing 
type for a.c. systems having a rated voltage up to and including 
1000 V - Part 1: General - Performance, testing and rating - Safety 
requirements - Guide for installation and operation  

47. IEC 60831-2 (1995-12) , Shunt power capacitors of the self-healing 
type for a.c. systems having a rated voltage up to and including 
1000 V - Part 2: Ageing test, self-healing test and destruction test 

48. IEC 60871-1 (1997-10) , Shunt capacitors for a.c. power systems 
having a rated voltage above 1000 V - Part 1: General 
performance, testing and rating - Safety requirements - Guide for 
installation and operation  
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49. IEC 60871-4 (1996-08) , Shunt capacitors for AC power 
systems having a rated voltage above 1000 V - Part 4: Internal 
fuses 

50. IEC 60931-1 (1996-11) , Shunt power capacitors of the non-
self-healing type for a.c. systems having a rated voltage up to 
and including 1000 V - Part 1: General - Performance, testing 
and rating - Safety requirements - Guide for installation and 
operation  

51. IEC 60931-2 (1995-12), Shunt power capacitors of the non-self-
healing type for a.c. systems having a rated voltage up to and 
including 1000 V - Part 2: Ageing test and destruction test 

52. IEC 60931-3 (1996-08) , Shunt capacitors of the non-self-healing 
type for AC power systems having a rated voltage up to and 
including 1000 V - Part 3: Internal fuses  

53. IEC 60940 (1988-06) , Guidance information on the application of 
capacitors, resistors, inductors and complete filter units for radio 
interference suppression 

54. IEC 61642 (1997-09) , Industrial a.c. networks affected by 
harmonics - Application of filters and shunt capacitors  

55. IEC 61660-1 (1997-06) , Short-circuit currents in d.c. auxiliary 
installations in power plants and substations - Part 1: Calculation 
of short-circuit currents  

56. IEC 61921 Low voltage automatic power factor correction 
capacitor banks 

57. IEC 61936-1 (2002-10) Power installations exceeding 1 kV a.c. 
- Part 1: Common rules  

58. IEC/TR 60664-2-2 (2002-01) Insulation coordination for 
equipment within low-voltage systems - Part 2-2: Interface 
considerations - Application guide  

59. IEC/TR 60996 (1989-11) , Method for verifying accuracy of tan 
delta measurements applicable to capacitors 

60. IEC/TR2 60871-3 (1996-03) , Shunt capacitors for a.c. power 
systems having a rated voltage above 1000 V - Part 3: Protection 
of shunt capacitors and shunt capacitor banks 

61. IEC/TS 60871-2 (1999-06) , Shunt capacitors for a.c. power 
systems having a rated voltage above 1 000 V - Part 2: 
Endurance testing 

62. IEC/TTS 60110-2 . Power capacitors for induction heating 
installations - Part 2: Ageing test, destruction test and 
requirements for disconnecting internal fuses 
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2. ASHRAE Guildeline 13-2000 -- Specifying Direct Digital Control 

System 
3. ASHRAE Guildeline 14-2002 -- Measurement of Energy and 

Demand Savings 
4. ASHRAE Std. 100-1995 -- Energy Conservation in Existing 

Buildings (IESNA cosponsored, ANSI approved) 
5. ASHRAE Std. 103-1993 -- Method of Testing for Annual Fuel 

Utilization Efficiency of Residential Central Furnaces and 
Boilers (ANSI approved) 

6. ASHRAE Std. 105-1984 (RA 99) -- Standard Methods of 
Measuring and Expressing Building Energy Performance (ANSI 
approved) 

7. ASHRAE Std. 109-1986 (RA 96) -- Methods of Testing to 
Determine the Thermal Performance of Flat-Plate Solar 
Collectors Containing a Boiling Liquid (ANSI approved) 

8. ASHRAE Std. 110-1995 -- Method of Testing Performance of 
Laboratory Fume Hoods (ANSI approved) 

9. ASHRAE Std. 111-1988 -- Practices for Measurement, Testing, 
Adjusting, and Balancing of Building Heating, Ventilation, Air-
Conditioning, and Refrigeration Systems (ANSI approved) 

10. ASHRAE Std. 113-1990 -- Method of Testing for Room Air 
Diffusion (ANSI approved) 

11. ASHRAE Std. 114-1986 -- Energy Management Control 
Systems Instrumentation (ANSI approved) 

12. ASHRAE Std. 116-1995 -- Methods of Testing for Rating 
Seasonal Efficiency of Unitary Air Conditioners and Heat 
Pumps (ANSI approved) 

13. ASHRAE Std. 117-2002 -- Method of Testing Closed 
Refrigerators (ANSI Approved) 

14. ASHRAE Std. 119-1988 (RA 94) -- Air Leakage Performance 
for Detached Single-Family Residential Buildings (ANSI 
approved) 

15. ASHRAE Std. 120-1999 -- Method of Testing to Determine 
Flow Resistance of HVAC Ducts and Fittings (ANSI Approved) 

16. ASHRAE Std. 124-1991 -- Methods of Testing for Rating 
Combination Space-Heating and Water-Heating Appliances 
(ANSI approved) 

17. ASHRAE Std. 125-1992 (RA 2000) -- Method of Testing 
Thermal Energy Meters for Liquid Streams in HVAC Systems 
(ANSI approved) 

18. ASHRAE Std. 126-2000 -- Method of Testing HVAC Air Ducts 
(ANSI approved) (SMACNA standard) 

19. ASHRAE Std. 127-2001 -- Method of Testing for Rating Computer 
and Data Processing Room Unitary Air-Conditioners (ANSI 
Approved) 

20. ASHRAE Std. 128-2001 -- Method of Rating Unitary Spot Air 
Conditioners (ANSI Approved) 

21. ASHRAE Std. 130-1996 -- Methods of Testing for Rating Ducted 
Air Terminal Units (ANSI approved) 

22. ASHRAE Std. 133-2001 -- Method of Testing Direct Evaporative 
Air Coolers (ANSI Approved) 

23. ASHRAE Std. 135-2001 -- BACnet®-A Data Communication 
Protocol for Building Automation and Control Networks (ANSI 
Approved) 

24. ASHRAE Std. 136-1993 (RA 2001) -- A Method of Determining Air 
Change Rates in Detached Dwellings (ANSI approved) 

25. ASHRAE Std. 137-1995 (RA 2001) -- Methods of Testing for 
Efficiency of Space-Conditioning/Water-Heating Appliances that 
Include a Desuperheater Water Heater (ANSI approved) 

26. ASHRAE Std. 139-1998 -- Method of Testing for Rating Desiccant 
Dehumidifiers Utilizing Heat for the Regeneration Process (ANSI 
approved) 

27. ASHRAE Std. 140-2001 -- Standard Method of Test for the 
Evaluation of Building Energy Analysis Computer Programs (ANSI 
approved) 

28. ASHRAE Std. 143-2000 -- Method of Test for Rating Indirect 
Evaporative Coolers (ANSI approved) 

29. ASHRAE Std. 146-1998 -- Method of Testing and Rating Pool 
Heaters (ANSI approved) 

30. ASHRAE Std. 147-2002 -- Reducing the Release of Halogenated 
Refrigerants from Refrigerating and Air-Conditioning Equipment 
and Systems (ANSI Approved) 

31. ASHRAE Std. 149-2000 -- Laboratory Methods of Testing Fans 
Used to Exhaust Smoke in Smoke Management Systems (ANSI 
approved) 

32. ASHRAE Std. 150-2000 -- Method of Testing the Performance of 
Cool Storage Systems (ANSI approved) 

33. ASHRAE Std. 151-2002 -- Practices for Measuring, Testing, 
Adjusting, and Balancing Shipboard HVAC&R Systems (ANSI 
Approved) 

34. ASHRAE Std. 15-2001 -- Safety Standard for Refrigeration 
Systems (ANSI approved) [CONTINUOUS MAINTENANCE 
STANDARD] 

35. ASHRAE Std. 16-1983 (RA 99) -- Method of Testing for Rating 
Room Air Conditioners and Packaged Terminal Air Conditioners 
(ANSI approved) 

36. ASHRAE Std. 17-1998 -- Method of Testing Capacity of 
Thermostatic Refrigerant Expansion Valves (ANSI approved) 

37. ASHRAE Std. 18-1987 (RA 97) -- Methods of Testing for Rating 
Drinking-Water Coolers with Self-Contained Mechanical 
Refrigeration (ANSI approved) 

38. ASHRAE Std. 20-1997 -- Method of Testing for Rating Remote 
Mechanical-Draft Air-Cooled Refrigerant Condensers (ANSI 
approved) 

39. ASHRAE Std. 22-1992 -- Methods of Testing for Rating Water-
Cooled Refrigerant Condensers (ANSI approved) 

40. ASHRAE Std. 23-1993 -- Methods of Testing for Rating Positive 
Displacement Refrigerant Compressors and Condensing Units 
(ANSI approved) 

41. ASHRAE Std. 24-2000 -- Methods of Testing for Rating Liquid 
Coolers (ANSI approved) 

42. ASHRAE Std. 25-2001 -- Methods of Testing Forced Convection 
and Natural Convection Air Coolers for Refrigeration (ANSI 
Approved) 

43. ASHRAE Std. 26-1996 -- Mechanical Refrigeration and Air-
Conditioning Installations Aboard Ship (ANSI approved) 

44. ASHRAE Std. 28-1996 (RA 02) -- Method of Testing Flow Capacity 
of Refrigerant Capillary Tubes (ANSI approved) 

45. ASHRAE Std. 29-1988 (RA 99) -- Methods of Testing Automatic 
Ice Makers (ANSI approved) 

46. ASHRAE Std. 30-1995 -- Method of Testing Liquid-Chilling 
Packages (ANSI approved) 

47. ASHRAE Std. 33-2000 -- Methods of Testing Forced Circulation Air 
Cooling and Air Heating Coils (ANSI approved) 

48. ASHRAE Std. 34-2001 -- Designation and Safety Classification of 
Refrigerants (ANSI Approved) 

49. ASHRAE Std. 35-1992 -- Method of Testing Desiccants for 
Refrigerant Drying (ANSI approved) 

50. ASHRAE Std. 37-1988 -- Methods of Testing for Rating Unitary Air-
Conditioning and Heat Pump Equipment (ANSI approved) 

51. ASHRAE Std. 40-2002 -- Methods of Testing for Rating Heat-
Operated Unitary Air-Conditioning and Heat-Pump Equipment 
(ANSI approved) 

52. ASHRAE Std. 51-1999 - Laboratory Methods of Testing Fans for 
Aerodynamic Performance Rating (AMCA Standard 210-99) (ANSI 
approved) 

53. ASHRAE Std. 55-1992 -- Thermal Environmental Conditions for 
Human Occupancy (ANSI approved) 
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54. ASHRAE Std. 58-1986 (RA 99) -- Method of Testing For Rating 
Room Air Conditioner and Packaged Terminal Air Conditioner 
Heating Capacity (ANSI approved) 

55. ASHRAE Std. 62-2001 -- Ventilation for Acceptable Indoor Air 
Quality (ANSI Approved) 

56. ASHRAE Std. 64-1995 -- Methods of Testing Remote 
Mechanical-Draft Evaporative Refrigerant Condensers (ANSI 
approved) 

57. ASHRAE Std. 68-1997, Laboratory Method of Testing to 
Determine the Sound Power in a Duct (AMCA Standard 330-
97) (ANSI approved) 

58. ASHRAE Std. 70-1991 -- Method of Testing for Rating the 
Performance of Air Outlets and Inlets (ANSI approved) 

59. ASHRAE Std. 72-1998 -- Method of Testing Open Refrigerators 
(ANSI approved) 

60. ASHRAE Std. 74-1988 -- Method of Measuring Solar-Optical 
Properties of Materials (ANSI approved) 

61. ASHRAE Std. 78-1985 (RA 97) -- Method of Testing Flow 
Capacity of Suction Line Filters and Filter-Driers (ANSI 
approved) 

62. ASHRAE Std. 79-2002 -- Method of Testing for Rating Fan-Coil 
Conditioners (ANSI approved) 

63. ASHRAE Std. 84-1991 -- Method of Testing Air-to-Air Heat 
Exchangers (ANSI approved) 

64. ASHRAE Std. 86-1994 (RA 01) -- Methods of Testing the Floc 
Point of Refrigeration Grade Oils (ANSI approved) 

65. ASHRAE Std. 93-1986 (RA 91) -- Methods of Testing to 
Determine the Thermal Performance of Solar Collectors (ANSI 
approved) 

66. ASHRAE Std. 95-1987 -- Methods of Testing to Determine the 
Thermal Performance of Solar Domestic Water Heating 
Systems 

67. ASHRAE Std. 96-1980 (RA 1989) -- Methods Of Testing To 
Determine The Thermal Performance Of Unglazed Flat-Plate 
Liquid-Type Solar Collectors (ANSI approved) 

68. ASHRAE Std. 97-1999 -- Sealed Glass Tube Method to Test 
the Chemical Stability of Materials for Use Within Refrigerant 
Systems (ANSI approved) 

69. ASHRAE Std. 99-1987 -- Refrigeration Oil Description 
70. IEC 60335-2-34 (1999-10), Safety of household and similar 

electrical appliances - Part 2-34: Particular requirements for 
motor-compressors  

71. IEC 60335-2-40 (1995-05), Safety of household and similar 
electrical appliances - Part 2: Particular requirements for 
electrical heat pumps, air-conditioners and dehumidifiers 

72. ISO 10294-1:1996 Fire resistance tests -- Fire dampers for air 
distribution systems -- Part 1: Test method  

73. ISO 10294-2:1999 Fire resistance tests -- Fire dampers for air 
distribution systems -- Part 2: Classification, criteria and field of 
application of test results  

74. ISO 10294-3:1999 Fire resistance tests -- Fire dampers for air 
distribution systems -- Part 3: Guidance on the test method  

75. ISO 10312:1995 Ambient air -- Determination of asbestos fibres 
-- Direct transfer transmission electron microscopy method  

76. ISO 10313:1993 Ambient air -- Determination of the mass 
concentration of ozone -- Chemiluminescence method  

77. ISO 11041:1996 Workplace air -- Determination of particulate 
arsenic and arsenic compounds and arsenic trioxide vapour -- 
Method by hydride generation and atomic absorption 
spectrometry  

78. ISO 11174:1996 Workplace air -- Determination of particulate 
cadmium and cadmium compounds -- Flame and 
electrothermal atomic absorption spectrometric method  

79. ISO 13752:1998 Air quality -- Assessment of uncertainty of a 
measurement method under field conditions using a second 
method as reference  

80. ISO 13794:1999 Ambient air -- Determination of asbestos fibres 
-- Indirect-transfer transmission electron microscopy method  

81. ISO 14644-1:1999 Cleanrooms and associated controlled 
environments -- Part 1: Classification of air cleanliness  

82. ISO 3258:1976 Air distribution and air diffusion -- Vocabulary  
83. ISO 3649:1980 Cleaning equipment for air or other gases -- 

Vocabulary  
84. ISO 4220:1983 Ambient air -- Determination of a gaseous acid 

air pollution index -- Titrimetric method with indicator or 
potentiometric end-point detection  

85. ISO 4221:1980 Air quality -- Determination of mass 
concentration of sulphur dioxide in ambient air -- Thorin 
spectrophotometric method  

86. ISO 4225:1994 Air quality -- General aspects -- Vocabulary  
87. ISO 4226:1993 Air quality -- General aspects -- Units of 

measurement  
88. ISO 4638:1984 Polymeric materials, cellular flexible -- 

Determination of air flow permeability   
89. ISO 5011:1988 Inlet air cleaning equipment for internal 

combustion engines and compressors -- Performance testing  
90. ISO 5151:1994 Non-ducted air conditioners and heat pumps -- 

Testing and rating for performance  

91. ISO 5219:1984 Air distribution and air diffusion -- Laboratory 
aerodynamic testing and rating of air terminal devices  

92. ISO 5220:1981 Air distribution and air diffusion -- Aerodynamic 
testing and rating of constant and variable dual or single duct 
boxes and single duct units  

93. ISO 5221:1984 Air distribution and air diffusion -- Rules to methods 
of measuring air flow rate in an air handling duct  

94. ISO 5388:1981 Stationary air compressors -- Safety rules and 
code of practice  

95. ISO 5878:1982/ Add 2:1983 Air humidity in the Northern 
Hemisphere  

96. ISO 6242-2:1992 Building construction -- Expression of users' 
requirements -- Part 2: Air purity requirements  

97. ISO 6584:1981 Cleaning equipment for air and other gases -- 
Classification of dust separators  

98. ISO 6589:1983 Joints in building -- Laboratory method of test for 
air permeability of joints  

99. ISO 6767:1990 Ambient air -- Determination of the mass 
concentration of sulfur dioxide -- Tetrachloromercurate 
(TCM)/pararosaniline method  

100. ISO 6768:1998 Ambient air -- Determination of mass concentration 
of nitrogen dioxide -- Modified Griess-Saltzman method  

101. ISO 6879:1995 Air quality -- Performance characteristics and 
related concepts for air quality measuring methods  

102. ISO 7029:1984 Acoustics -- Threshold of hearing by air conduction 
as a function of age and sex for otologically normal persons  

103. ISO 7168-1:1999 Air quality -- Exchange of data -- Part 1: General 
data format  

104. ISO 7168-2:1999 Air quality -- Exchange of data -- Part 2: 
Condensed data format  

105. ISO 7231:1984 Polymeric materials, cellular flexible -- Method of 
assessment of air flow value at constant pressure-drop  

106. ISO 7312:1984 Road vehicles -- Air filter connections -- Types A 
and B  

107. ISO 7708:1995 Air quality -- Particle size fraction definitions for 
health-related sampling  

108. ISO 7750-1:1992 Commercial vehicles -- Dimensions of air filter 
elements -- Part 1: Types A and B   

109. ISO 7750-2:1984 Road vehicles -- Air filter elements for 
commercial vehicles -- Dimensions -- Part 2: Types C and D  

110. ISO 7807:1983 Air distribution -- Straight circular sheet metal ducts 
with a lock type spiral seam and straight rectangular sheet metal 
ducts -- Dimensions  

111. ISO 7996:1985 Ambient air -- Determination of the mass 
concentration of nitrogen oxides -- Chemiluminescence method  

112. ISO 8027:1984 Road vehicles -- Air filter elements for passenger 
cars -- Types P and R -- Dimensions  

113. ISO 8066-1:1997 Rubber and plastics hoses and hose assemblies 
for automotive air conditioning -- Specification -- Part 1: Refrigerant 
12

114. ISO 8186:1989 Ambient air -- Determination of the mass 
concentration of carbon monoxide -- Gas chromatographic method  

115. ISO 8518:1990 Workplace air -- Determination of particulate lead 
and lead compounds -- Flame atomic absorption spectrometric 
method

116. ISO 8561:1995 Household frost-free refrigerating appliances -- 
Refrigerators, refrigerator-freezers, frozen food storage cabinets 
and food freezers cooled by internal forced air circulation -- 
Characteristics and test methods  

117. ISO 8573-1:1991 Compressed air for general use -- Part 1: 
Contaminants and quality classes  

118. ISO 8573-2:1996 Compressed air for general use -- Part 2: Test 
methods for aerosol oil content  

119. ISO 8573-3:1999 Compressed air -- Part 3: Test methods for 
measurement of humidity  

120. ISO 8672:1993 Air quality -- Determination of the number 
concentration of airborne inorganic fibres by phase contrast optical 
microscopy -- Membrane filter method  

121. ISO 8756:1994 Air quality -- Handling of temperature, pressure and 
humidity data  

122. ISO 8760:1990 Work-place air -- Determination of mass 
concentration of carbon monoxide -- Method using detector tubes 
for short-term sampling with direct indication  

123. ISO 8761:1989 Work-place air -- Determination of mass 
concentration of nitrogen dioxide -- Method using detector tubes for 
short-term sampling with direct indication  

124. ISO 8762:1988 Workplace air -- Determination of vinyl chloride -- 
Charcoal tube/gas chromatographic method  

125. ISO 9169:1994 Air quality -- Determination of the uncertainty of the 
average obtained from air quality measurement  

126. ISO 9359:1989 Air quality -- Stratified sampling method for 
assessment of ambient air quality  

127. ISO 9486:1991 Workplace air -- Determination of vaporous 
chlorinated hydrocarbons -- Charcoal tube/solvent desorption/gas 
chromatographic method  

128. ISO 9487:1991 Workplace air -- Determination of vaporous 
aromatic hydrocarbons -- Charcoal tube/solvent desorption/gas 
chromatographic method  
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129. ISO 9835:1993 Ambient air -- Determination of a black smoke 
index  

130. ISO 9855:1993 Ambient air -- Determination of the particulate 
lead content of aerosols collected on filters -- Atomic absorption 
spectrometric method  

131. ISO/AWI 12500-3 Filters for compressed air -- Methods of test -
- Part 3: Particle contaminants  

132. ISO/AWI 12500-4 Filters for compressed air -- Methods of test -
- Part 4: Gaseous contaminants  

133. ISO/AWI 12500-5 Filters for compressed air -- Methods of test -
- Part 5: Odours  

134. ISO/AWI 12500-6 Filters for compressed air -- Methods of test -
- Part 6: Viable microbiological contaminants  

135. ISO/AWI 16008 Ambient, indoor and workplace air -- 
Determination of concentrations of volatile organic compounds -
- Thermal desorption method  

136. ISO/AWI 17525 Testing and rating of air diffusers  
137. ISO/AWI 17733 Workplace air -- Determination of mercury and 

inorganic mercury compounds -- Method by cold vapour atomic 
absorption spectrometry or atomic fluorescence spectrometry  

138. ISO/CD 11222 Air quality -- Determination of uncertainty of the 
average obtained from measurements  

139. ISO/CD 15804 Road vehicles -- Standard of purity for recycled 
HFC-134a for use in mobile air conditionning systems  

140. ISO/CD 15806 Road vehicles -- HFC-134a (R-134a) extraction 
equipment for mobile automotive air conditionning systems  

141. ISO/CD 15807 Road vehicles -- HFC-134a recycling equipment 
for mobile air conditionning systems  

142. ISO/CD 16000-1 Indoor air -- Part 1: General aspects of 
sampling strategy  

143. ISO/CD 16000-2 Indoor air -- Part 2: Sampling strategy for 
formaldehyde  

144. ISO/CD 16000-6 Indoor air -- Part 6: Determination of volatile 
organic compounds in indoor and chamber air by active 
sampling on TENAX TA, thermal desorption and gas-
chromatography MSD/FID  

145. ISO/CD 17735 Workplace atmospheres -- Determination of 
total isocyanate groups in air using 1- (9-
anthracenylmethyl)piperazine (MAP) derivatizing reagent and 
liquid chromatography  

146. ISO/CD 8518 Workplace air -- Determination of particulate lead 
and lead compounds -- Flame or electrothermal atomic 
absorption spectrometric method  

147. ISO/CD 8573-6 Compressed air -- Part 6: Test methods for 
gaseous contaminant content  

148. ISO/CD TS 11155-1 Road vehicles -- Air filters for passenger 
compartments -- Part 1: Test for particulate filtration  

149. ISO/CD TS 11155-2 Road vehicles -- Air filters for passenger 
compartments -- Part 2: Test for gaseous filtration  

150. ISO/DIS 10294-4 Fire resistance tests -- Fire dampers for air 
distribution systems -- Part 4: Test of thermal release 
mechanism  

151. ISO/DIS 10498 Ambient air -- Determination of sulfur dioxide -- 
Ultraviolet fluorescence method   

152. ISO/DIS 14956 Air quality -- Evaluation of the suitability of a 
measurement method by comparison with a stated 
measurement uncertainty  

153. ISO/DIS 14966 Ambient air -- Determination of numerical 
concentration of inorganic fibrous particles -- Scanning electron 
microscopy method  

154. ISO/DIS 15202-2 Workplace air -- Determination of metals and 
metalloids in airborne particulate matter by inductively coupled 
plasma atomic emission spectrometry -- Part 2: Sample 
preparation

155. ISO/DIS 16000-3 Indoor air -- Part 3: Determination of 
formaldeyhde and other carbonyl compounds -- Active 
sampling method  

156. ISO/DIS 16000-4 Indoor air -- Part 4: Determination of 
formaldehyde -- Diffusive sampling method  

157. ISO/DIS 16017-1 Indoor, ambient and workplace air -- 
Sampling and analysis of volatile organic compounds by 
sorbent tube/thermal desorption/capillary gas chromatography -
- Part 1: Pumped sampling  

158. ISO/DIS 16017-2 Indoor, ambient and workplace air -- 
Sampling and analysis of volatile organic compounds by 
sorbent tube/thermal desorption/capillary gas chromatography -
- Part 2: Diffusive sampling  

159. ISO/DIS 16200-1 Workplace air quality -- Sampling and 
analysis of volatile organic compounds by solvent 
desorption/gas chromatography -- Part 1: Pumped sampling 
method

160. ISO/DIS 16702 Workplace air quality -- Determination of total 
isocyanate groups in air using 2-(1-methoxyphenyl)piperazine 
and liquid chromatography  

161. ISO/DIS 5011 Inlet air cleaning equipment for internal 
combustion engines and compressors -- Performance testing  

162. ISO/DIS 8573-1 Compressed air -- Part 1: Contaminants and 
purity classes  

163. ISO/DIS 8573-4 Compressed air -- Part 4: Test methods for solid 
particle content  

164. ISO/FDIS 10473 Ambient air -- Measurement of the mass of 
particulate matter on a filter medium -- Beta-ray absorption method  

165. ISO/FDIS 12884 Ambient air -- Determination of total (gas and 
particle-phase) polycyclic aromatic hydrocarbons -- Collection on 
sorbent-backed filters with gas chromatographic/mass 
spectrometric analyses  

166. ISO/FDIS 14965 Air quality -- Determination of total non-methane 
organic compounds -- Cryogenic preconcentration and direct flame 
ionization detection method  

167. ISO/FDIS 15202-1 Workplace air -- Determination of metals and 
metalloids in airborne particulate matter by inductively coupled 
plasma atomic emission spectrometry -- Part 1: Sampling  

168. ISO/FDIS 16200-2 Workplace air quality -- Sampling and analysis 
of volatile organic compounds by solvent desorption/gas 
chromatography -- Part 2: Diffusive sampling method  

169. ISO/FDIS 4224 Ambient air -- Determination of carbon monoxide -- 
Non-dispersive infrared spectrometric method  

170. ISO/TR 10982:1998 Road vehicles -- Test procedures for 
evaluating out-of-position vehicle occupant interactions with 
deploying air bags  

171. ISO/TR 11155-1:1994 Road vehicles -- Air filters for passenger 
compartments -- Part 1: Test for particle filtration  

172. ISO/TR 4227:1989 Planning of ambient air quality monitoring  
173. ISO/TR 8354:1987 Rubber hoses and hose assemblies for 

underground mining -- Textile-reinforced air and water type  
174. ISO/WD 12500-1 Filters for compressed air -- Methods of test -- 

Part 1: Oil aerosols  
175. ISO/WD 12500-2 Filters for compressed air -- Methods of test -- 

Part 2: Oil vapours  
176. ISO/WD 15202-3 Workplace air -- Determination of metals and 

metalloids in airborne particulate matter by inductively coupled 
plasma atomic emission spectrometry -- Part 3: Analysis  

177. ISO/WD 16740 Workplace air -- Determination of hexavalent 
chromium  

178. ISO/WD 17714 Meteorology -- Air temperature measurements -- 
Test methods for comparing the performance of thermometer 
shields/screens and defining important characteristics  

179. ISO/WD 8573-7 Compressed air -- Part 7: Test methods for viable 
micro biological contaminant content  

180. ISO/WD TR 11155-2 Road vehicles -- Air filters for passenger 
compartments -- Part 2: Test for gases  

181. ASHRAE Std. 94.2-1981 (RA 2002) -- Method of Testing Thermal 
Storage Devices with Electrical Input and Thermal Output Based 
on Thermal Performance (ANSI Approved) 

182. ASHRAE Std. 41.7-1984 (RA 2000) -- Method of Test for 
Measurement of Flow of Gas (ANSI approved) 

183. ASHRAE Std. 41.1-1986(RA 2001) -- Standard Method for 
Temperature Measurement (ANSI Approved) 

184. ASHRAE Guildeline 2-1986(RA 96) -- Engineering Analysis of 
Experimental Data 

185. ASHRAE Std. 94.3-1986 (RA 2002) -- Method of Testing Active 
Sensible Thermal Energy Devices Based on Thermal Performance 
(ANSI Approved) 

186. ASHRAE Std. 41.2-1987 (RA 92) -- Standard Methods for 
Laboratory Airflow Measurement (ANSI approved) 

187. ASHRAE Std. 41.3-1989 -- Standard Method for Pressure 
Measurement (ANSI approved) 

188. ASHRAE Std. 41.8-1989 -- Standard Methods of Measurement of 
Flow of Liquids in Pipes Using Orifice Flowmeters (ANSI approved) 

189. ASHRAE Std. 52.1-1992 -- Gravimetric and Dust-Spot Procedures 
for Testing Air-Cleaning Devices Used in General Ventilation for 
Removing Particulate Matter (ANSI approved) 

190. ASHRAE Std. 87.1-1992 -- Method of Testing Fan Vibration -- 
Blade Vibrations and Critical Speeds (ANSI approved) 

191. ASHRAE Std. 118.1-1993 -- Method of Testing for Rating 
Commercial Gas, Electric, and Oil Water Heaters (ANSI approved) 

192. ASHRAE Std. 118.2-1993 -- Method of Testing for Rating 
Residential Water Heaters (ANSI approved) 

193. ASHRAE Std. 90.2-1993 User's Manual 
194. ASHRAE Guildeline 4-1993 -- Preparation of Operating and 

Maintenance Documentation for Building Systems 
195. ASHRAE Guildeline 5-1994 (RA 2001) -- Commissioning Smoke 

Management Systems 
196. ASHRAE Std. 41.6-1994 (RA 2001) -- Standard Method for 

Measurement of Moist Air Properties (ANSI approved) 
197. ASHRAE Guildeline 8-1994 -- Energy Cost Allocation for Multiple-

Occupancy Residential Buildings 
198. ASHRAE Std. 63.1-1995 (RA 01) -- Method of Testing Liquid Line 

Refrigerant Driers (ANSI approved) 
199. ASHRAE Guildeline 1-1996 -- The HVAC Commissioning Process 
200. ASHRAE Std. 63.2-1996 -- Method of Testing Liquid Line Filter-

Drier Filtration Capability (ANSI approved) 
201. ASHRAE Guildeline 3-1996 -- Reducing Emission of Halogenated 

Refrigerants in Refrigeration and Air-Conditioning Equipment and 
Systems 

202. ASHRAE Std. 41.4-1996 -- Standard Method for Measurement of 
Proportion of Lubricant in Liquid Refrigerant (ANSI approved) 
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203. ASHRAE Guildeline 6-1996 -- Format for Information on 
Refrigerants 

204. ASHRAE Std. 32.1-1997 -- Methods of Testing for Rating 
Bottled and Canned Beverage Vending Machines (ANSI 
approved) 

205. ASHRAE Std. 32.2-1997 -- Methods of Testing for Rating Pre-
Mix and Post-Mix Soft-Drink Vending and Dispensing 
Equipment (ANSI approved) 

206. ASHRAE Std. 52.2-1999 -- Method of Testing General 
Ventilation Air-Cleaning Devices for Removal Efficiency by 
Particle Size (ANSI approved) 

207. ASHRAE Std. 41.9-2000 -- Calorimeter Test Methods for Mass 
Flow Measurements of Volatile Refrigerants (ANSI Approved) 

208. ASHRAE Guildeline 12-2000 -- Minimizing the Risk of 
Legionellosis Associated with Building Water Systems 

209. ASHRAE Std. 90.1-2001 (SI edition) -- Energy Standard for 
Buildings Except Low-Rise Residential Buildings (IESNA 
cosponsored; ANSI approved; Continuous Maintenance 
Standard)  

210. ASHRAE Std. 90.1-2001 User’s Manual 
211. ASHRAE Std. 90.2-2001 -- Energy-Efficient Design of Low-Rise 

Residential Buildings (ANSI Approved) 
212. ASHRAE Std. 87.3-2001 -- Methods of Testing Propeller Fan 

Vibration -- Diagnostic Test Methods (ANSI Approved) 
213. ASHRAE Std. 94.1-2002 -- Method of Testing Active Latent-

Heat Storage Devices Based on Thermal Performance (ANSI 
Approved) 

214. ASHRAE Std. 87.2-2002 -- In-Situ Method of Testing Propeller 
Fans for Reliability (ANSI Approved) 

215. ISO 8272:1985 Doorsets -- Air permeability test  
216. ASHRAE Std. 129-1997 -- Measuring-Air Change Effectiveness  

(ANSI approved) 
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5. ANSI/ASHRAE 16-1988 , ASHRAE Standard, Method of 

Testing for Rating Room Air Conditioner and Packaged 
Terminal Air Conditioner  

6. ANSI/ASHRAE 34 , ASHRAE Standard, Number Designation 
and Safety Classification of Refrigerants 

7. ANSI/ASHRAE 58-1986 (RA90) , ASHRAE Standard, Method 
of Testing for Rating Room Air Conditioner and Packaged 
Terminal Air Conditioner Heating Capacity 

8. ANSI/ASHRAE 79-1984 (RA91) , ASHRAE Standard, Method 
of Testing for Rating Room Fan-Coil Air Conditioner 

9. ANSI/NFPA Standard 70, American Standard, National 
Electrical Code (NEC) 

10. ARI Standard 550/590 , American Standard, The Air 
Conditioning and Refrigeration Institute, Positive Displacement 
Compressors and Air Cooled Rotary Screw Water-Chilling 
Packages 

11. ASHRAE 15 , ASHRAE Standard, Safety Code for Mechanical 
Refrigeration 

12. ASTM B280-97 , Standard Specification for Seamless Copper 
Tube for Air Conditioning and Refrigeration Field Service 

13. ASTM B640-93 , Standard Specification for Welded Copper 
Alloy Tube for Air-Conditioning and Refrigeration Service 

14. ASTM F1433-94, Standard Specification for Mechanically 
Refrigerated Air Conditioner 

15. ASTM F872-84(Re-approved 1990), Standard Specification for 
Filter Units, Air Conditioning : Viscous-Impingement Type, 
Cleanable

16. BS 2852 : Part 1 : 1982 , British Standard, Testing for rating of 
room air-conditioners, Part 1, Method of testing for rating of 
room air-conditioners for cooling performance 

17. BS 5491 : 1977 , British Standard, Specification for Rating and 
testing unit air conditioners of above 7kW cooling capacity 

18. EN 60335-2-40 : 1998 , Safety of household and similar 
electrical appliances , Part 2 , Particular Requirements, Section 
2.40 Electrical heat pumps, air-conditioners and dehumidifiers 

19. IEC 60335-2-34 (1999-10) , Safety of household and similar 
electrical appliances - Part 2-34: Particular requirements for motor-
compressors  

20. IEC 60335-2-40 (1995-05) , Safety of household and similar 
electrical appliances - Part 2: Particular requirements for electrical 
heat pumps, air-conditioners and dehumidifiers 

21. ISO 10294-1:1996 Fire resistance tests -- Fire dampers for air 
distribution systems -- Part 1: Test method  

22. ISO 10294-2:1999 Fire resistance tests -- Fire dampers for air 
distribution systems -- Part 2: Classification, criteria and field of 
application of test results  

23. ISO 10294-3:1999 Fire resistance tests -- Fire dampers for air 
distribution systems -- Part 3: Guidance on the test method  

24. ISO 10312:1995 Ambient air -- Determination of asbestos fibers -- 
Direct transfer transmission electron microscopy method  

25. ISO 10313:1993 Ambient air -- Determination of the mass 
concentration of ozone – Chemi-luminescence method  

26. ISO 11041:1996 Workplace air -- Determination of particulate 
arsenic and arsenic compounds and arsenic trioxide vapour -- 
Method by hydride generation and atomic absorption spectrometry  

27. ISO 11174:1996 Workplace air -- Determination of particulate 
cadmium and cadmium compounds -- Flame and electrothermal 
atomic absorption spectrometric method  

28. ISO 13752:1998 Air quality -- Assessment of uncertainty of a 
measurement method under field conditions using a second 
method as reference  

29. ISO 13794:1999 Ambient air -- Determination of asbestos fibers -- 
Indirect-transfer transmission electron microscopy method  

30. ISO 14644-1:1999 Cleanrooms and associated controlled 
environments -- Part 1: Classification of air cleanliness  

31. ISO 3258:1976 Air distribution and air diffusion -- Vocabulary  
32. ISO 3649:1980 Cleaning equipment for air or other gases -- 

Vocabulary  
33. ISO 4220:1983 Ambient air -- Determination of a gaseous acid air 

pollution index -- Titrimetric method with indicator or potentiometric 
end-point detection  

34. ISO 4221:1980 Air quality -- Determination of mass concentration 
of sulphur dioxide in ambient air -- Thorin spectrophotometric 
method

35. ISO 4225:1994 Air quality -- General aspects -- Vocabulary  
36. ISO 4226:1993 Air quality -- General aspects -- Units of 

measurement  
37. ISO 4638:1984 Polymeric materials, cellular flexible -- 

Determination of air flow permeability  
38. ISO 5011:1988 Inlet air cleaning equipment for internal combustion 

engines and compressors -- Performance testing  
39. ISO 5151:1994 Non-ducted air conditioners and heat pumps -- 

Testing and rating for performance  
40. ISO 5219:1984 Air distribution and air diffusion -- Laboratory 

aerodynamic testing and rating of air terminal devices  
41. ISO 5220:1981 Air distribution and air diffusion -- Aerodynamic 

testing and rating of constant and variable dual or single duct 
boxes and single duct units  

42. ISO 5221:1984 Air distribution and air diffusion -- Rules to methods 
of measuring air flow rate in an air handling duct  

43. ISO 5388:1981 Stationary air compressors -- Safety rules and 
code of practice  

44. ISO 5878::1983 Air humidity in the Northern Hemisphere  
45. ISO 6242-2:1992 Building construction -- Expression of users' 

requirements -- Part 2: Air purity requirements  
46. ISO 6584:1981 Cleaning equipment for air and other gases -- 

Classification of dust separators  
47. ISO 6589:1983 Joints in building -- Laboratory method of test for 

air permeability of joints  
48. ISO 6767:1990 Ambient air -- Determination of the mass 

concentration of sulfur dioxide -- Tetrachloromercurate 
(TCM)/pararosaniline method  

49. ISO 6768:1998 Ambient air -- Determination of mass concentration 
of nitrogen dioxide -- Modified Griess-Saltzman method  

50. ISO 6879:1995 Air quality -- Performance characteristics and 
related concepts for air quality measuring methods  

51. ISO 7029:1984 Acoustics -- Threshold of hearing by air conduction 
as a function of age and sex for otologically normal persons  

52. ISO 7168-1:1999 Air quality -- Exchange of data -- Part 1: General 
data format  

53. ISO 7168-2:1999 Air quality -- Exchange of data -- Part 2: 
Condensed data format  

54. ISO 7231:1984 Polymeric materials, cellular flexible -- Method of 
assessment of air flow value at constant pressure-drop  

55. ISO 7312:1984 Road vehicles -- Air filter connections -- Types A 
and B  

56. ISO 7708:1995 Air quality -- Particle size fraction definitions for 
health-related sampling  

57. ISO 7750-1:1992 Commercial vehicles -- Dimensions of air filter 
elements -- Part 1: Types A and B  

58. ISO 7750-2:1984 Road vehicles -- Air filter elements for 
commercial vehicles -- Dimensions -- Part 2: Types C and D  
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59. ISO 7807:1983 Air distribution -- Straight circular sheet metal 
ducts with a lock type spiral seam and straight rectangular 
sheet metal ducts -- Dimensions  

60. ISO 7996:1985 Ambient air -- Determination of the mass 
concentration of nitrogen oxides -- Chemiluminescence method  

61. ISO 8027:1984 Road vehicles -- Air filter elements for 
passenger cars -- Types P and R -- Dimensions  

62. ISO 8066-1:1997 Rubber and plastics hoses and hose 
assemblies for automotive air conditioning -- Specification -- 
Part 1: Refrigerant 12  

63. ISO 8186:1989 Ambient air -- Determination of the mass 
concentration of carbon monoxide -- Gas chromatographic 
method

64. ISO 8272:1985 Doorsets -- Air permeability test  
65. ISO 8518:1990 Workplace air -- Determination of particulate 

lead and lead compounds -- Flame atomic absorption 
spectrometric method  

66. ISO 8561:1995 Household frost-free refrigerating appliances -- 
Refrigerators, refrigerator-freezers, frozen food storage 
cabinets and food freezers cooled by internal forced air 
circulation -- Characteristics and test methods  

67. ISO 8573-1:1991 Compressed air for general use -- Part 1: 
Contaminants and quality classes  

68. ISO 8573-2:1996 Compressed air for general use -- Part 2: 
Test methods for aerosol oil content  

69. ISO 8573-3:1999 Compressed air -- Part 3: Test methods for 
measurement of humidity  

70. ISO 8672:1993 Air quality -- Determination of the number 
concentration of airborne inorganic fibers by phase contrast 
optical microscopy -- Membrane filter method (  

71. ISO 8756:1994 Air quality -- Handling of temperature, pressure 
and humidity data  

72. ISO 8760:1990 Work-place air -- Determination of mass 
concentration of carbon monoxide -- Method using detector 
tubes for short-term sampling with direct indication  

73. ISO 8761:1989 Work-place air -- Determination of mass 
concentration of nitrogen dioxide -- Method using detector 
tubes for short-term sampling with direct indication  

74. ISO 8762:1988 Workplace air -- Determination of vinyl chloride 
-- Charcoal tube/gas chromatographic method  

75. ISO 9169:1994 Air quality -- Determination of the uncertainty of 
the average obtained from air quality measurement  

76. ISO 9359:1989 Air quality -- Stratified sampling method for 
assessment of ambient air quality   

77. ISO 9486:1991 Workplace air -- Determination of vaporous 
chlorinated hydrocarbons -- Charcoal tube/solvent 
desorption/gas chromatographic method  

78. ISO 9487:1991 Workplace air -- Determination of vaporous 
aromatic hydrocarbons -- Charcoal tube/solvent desorption/gas 
chromatographic method  

79. ISO 9835:1993 Ambient air -- Determination of a black smoke 
index  

80. ISO 9855:1993 Ambient air -- Determination of the particulate 
lead content of aerosols collected on filters -- Atomic absorption 
spectrometric method  

81. ISO/AWI 12500-3 Filters for compressed air -- Methods of test -
- Part 3: Particle contaminants  

82. ISO/AWI 12500-4 Filters for compressed air -- Methods of test -
- Part 4: Gaseous contaminants  

83. ISO/AWI 12500-5 Filters for compressed air -- Methods of test -
- Part 5: Odours  

84. ISO/AWI 12500-6 Filters for compressed air -- Methods of test -
- Part 6: Viable microbiological contaminants  

85. ISO/AWI 16008 Ambient, indoor and workplace air -- 
Determination of concentrations of volatile organic compounds -
- Thermal desorption method  

86. ISO/AWI 17525 Testing and rating of air diffusers  
87. ISO/AWI 17733 Workplace air -- Determination of mercury and 

inorganic mercury compounds -- Method by cold vapour atomic 
absorption spectrometry or atomic fluorescence spectrometry  

88. ISO/CD 11222 Air quality -- Determination of uncertainty of the 
average obtained from measurements  

89. ISO/CD 15804 Road vehicles -- Standard of purity for recycled 
HFC-134a for use in mobile air conditioning systems  

90. ISO/CD 15806 Road vehicles -- HFC-134a (R-134a) extraction 
equipment for mobile automotive air conditioning systems  

91. ISO/CD 15807 Road vehicles -- HFC-134a recycling equipment 
for mobile air conditioning systems  

92. ISO/CD 16000-1 Indoor air -- Part 1: General aspects of 
sampling strategy  

93. ISO/CD 16000-2 Indoor air -- Part 2: Sampling strategy for 
formaldehyde  

94. ISO/CD 16000-6 Indoor air -- Part 6: Determination of volatile 
organic compounds in indoor and chamber air by active 
sampling on TENAX TA, thermal desorption and gas-
chromatography MSD/FID  

95. ISO/CD 17735 Workplace atmospheres -- Determination of 
total isocyanate groups in air using 1- (9-

anthracenylmethyl)piperazine (MAP) derivatizing reagent and liquid 
chromatography  

96. ISO/CD 8518 Workplace air -- Determination of particulate lead 
and lead compounds -- Flame or electrothermal atomic absorption 
spectrometric method  

97. ISO/CD 8573-6 Compressed air -- Part 6: Test methods for 
gaseous contaminant content  

98. ISO/CD TS 11155-1 Road vehicles -- Air filters for passenger 
compartments -- Part 1: Test for particulate filtration  

99. ISO/CD TS 11155-2 Road vehicles -- Air filters for passenger 
compartments -- Part 2: Test for gaseous filtration  

100. ISO/DIS 10294-4 Fire resistance tests -- Fire dampers for air 
distribution systems -- Part 4: Test of thermal release mechanism  

101. ISO/DIS 10498 Ambient air -- Determination of sulfur dioxide -- 
Ultraviolet fluorescence method  

102. ISO/DIS 14956 Air quality -- Evaluation of the suitability of a 
measurement method by comparison with a stated measurement 
uncertainty  

103. ISO/DIS 14966 Ambient air -- Determination of numerical 
concentration of inorganic fibrous particles -- Scanning electron 
microscopy method  

104. ISO/DIS 15202-2 Workplace air -- Determination of metals and 
metalloids in airborne particulate matter by inductively coupled 
plasma atomic emission spectrometry -- Part 2: Sample 
preparation

105. ISO/DIS 16000-3 Indoor air -- Part 3: Determination of 
formaldeyhde and other carbonyl compounds -- Active sampling 
method

106. ISO/DIS 16000-4 Indoor air -- Part 4: Determination of 
formaldehyde -- Diffusive sampling method  

107. ISO/DIS 16017-1 Indoor, ambient and workplace air -- Sampling 
and analysis of volatile organic compounds by sorbent 
tube/thermal desorption/capillary gas chromatography -- Part 1: 
Pumped sampling  

108. ISO/DIS 16017-2 Indoor, ambient and workplace air -- Sampling 
and analysis of volatile organic compounds by sorbent 
tube/thermal desorption/capillary gas chromatography -- Part 2: 
Diffusive sampling  

109. ISO/DIS 16200-1 Workplace air quality -- Sampling and analysis of 
volatile organic compounds by solvent desorption/gas 
chromatography -- Part 1: Pumped sampling method  

110. ISO/DIS 16702 Workplace air quality -- Determination of total 
isocyanate groups in air using 2-(1-methoxyphenyl)piperazine and 
liquid chromatography  

111. ISO/DIS 5011 Inlet air cleaning equipment for internal combustion 
engines and compressors -- Performance testing  

112. ISO/DIS 8573-1 Compressed air -- Part 1: Contaminants and purity 
classes  

113. ISO/DIS 8573-4 Compressed air -- Part 4: Test methods for solid 
particle content  

114. ISO/FDIS 10473 Ambient air -- Measurement of the mass of 
particulate matter on a filter medium -- Beta-ray absorption method  

115. ISO/FDIS 12884 Ambient air -- Determination of total (gas and 
particle-phase) polycyclic aromatic hydrocarbons -- Collection on 
sorbent-backed filters with gas chromatographic/mass 
spectrometric analyses   

116. ISO/FDIS 14965 Air quality -- Determination of total non-methane 
organic compounds -- Cryogenic preconcentration and direct flame 
ionization detection method  

117. ISO/FDIS 15202-1 Workplace air -- Determination of metals and 
metalloids in airborne particulate matter by inductively coupled 
plasma atomic emission spectrometry -- Part 1: Sampling  

118. ISO/FDIS 16200-2 Workplace air quality -- Sampling and analysis 
of volatile organic compounds by solvent desorption/gas 
chromatography -- Part 2: Diffusive sampling method  

119. ISO/FDIS 4224 Ambient air -- Determination of carbon monoxide -- 
Non-dispersive infrared spectrometric method  

120. ISO/TR 10982:1998 Road vehicles -- Test procedures for 
evaluating out-of-position vehicle occupant interactions with 
deploying air bags  

121. ISO/TR 11155-1:1994 Road vehicles -- Air filters for passenger 
compartments -- Part 1: Test for particle filtration  

122. ISO/TR 4227:1989 Planning of ambient air quality monitoring  
123. ISO/TR 8354:1987 Rubber hoses and hose assemblies for 

underground mining -- Textile-reinforced air and water type  
124. ISO/WD 12500-1 Filters for compressed air -- Methods of test -- 

Part 1: Oil aerosols  
125. ISO/WD 12500-2 Filters for compressed air -- Methods of test -- 

Part 2: Oil vapours  
126. ISO/WD 15202-3 Workplace air -- Determination of metals and 

metalloids in airborne particulate matter by inductively coupled 
plasma atomic emission spectrometry -- Part 3: Analysis  

127. ISO/WD 16740 Workplace air -- Determination of hexavalent 
chromium  

128. ISO/WD 17714 Meteorology -- Air temperature measurements -- 
Test methods for comparing the performance of thermometer 
shields/screens and defining important characteristics  

129. ISO/WD 8573-7 Compressed air -- Part 7: Test methods for viable 
micro biological contaminant content  
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130. ISO/WD TR 11155-2 Road vehicles -- Air filters for passenger 
compartments --        Part 2: Test for gases  

131. Performance Standard for Split-System Central Air-
Conditioners and Heat Pumps  

132. UL 303 , Refrigeration and Air-Conditioning Condensing and 
Compressor Units 

 

����������
��%&����
��-�� 
1. ASTM A1012-02 Standard Specification for Seamless and 

Welded Ferritic, Austenitic and Duplex Alloy Steel Condenser 
and Heat Exchanger Tubes With Integral Fins  

2. ASTM A1016/A1016M-02a Standard Specification for General 
Requirements for Ferritic Alloy Steel, Austenitic Alloy Steel, and 
Stainless Steel Tubes

3. ASTM A1020/A1020M-02 Standard Specification for Steel 
Tubes, Carbon and Carbon Manganese, Fusion Welded, for 
Boiler, Superheater, Heat Exchanger and Condenser 
Applications

4. ASTM A179/A179M-90a(2001) Standard Specification for 
Seamless Cold-Drawn Low-Carbon Steel Heat-Exchanger and 
Condenser Tubes

5. ASTM A213/A213M-01a Standard Specification for Seamless 
Ferritic and Austenitic Alloy-Steel Boiler, Superheater, and 
Heat-Exchanger Tubes  

6. ASTM A214/A214M-96(2001) Standard Specification for 
Electric-Resistance-Welded Carbon Steel Heat-Exchanger and 
Condenser Tubes

7. ASTM A249/A249M-02 Standard Specification for Welded 
Austenitic Steel Boiler, Superheater, Heat-Exchanger, and 
Condenser Tubes

8. ASTM A269-02 Standard Specification for Seamless and 
Welded Austenitic Stainless Steel Tubing for General Service  

9. ASTM A335/A335M-02 Standard Specification for Seamless 
Ferritic Alloy-Steel Pipe for High-Temperature Service  

10. ASTM A450/A450M-02 Standard Specification for General 
Requirements for Carbon, Ferritic Alloy, and Austenitic Alloy 
Steel Tubes

11. ASTM A498-98 Standard Specification for Seamless and 
Welded Carbon, Ferritic, and Austenitic Alloy Steel Heat-
Exchanger Tubes with Integral Fins  

12. ASTM B111M-98e1 Standard Specification for Copper and 
Copper-Alloy Seamless Condenser Tubes and Ferrule Stock 
[Metric]  

13. ASTM B122/B122M-01 Standard Specification for Copper-
Nickel-Tin Alloy, Copper-Nickel-Zinc Alloy (Nickel Silver), and 
Copper-Nickel Alloy Plate, Sheet, Strip, and Rolled Bar  

14. ASTM B163-02 Standard Specification for Seamless Nickel and 
Nickel Alloy Condenser and Heat-Exchanger Tubes  

15. ASTM B169/B169M-01 Standard Specification for Aluminum 
Bronze Sheet, Strip, and Rolled Bar

16. ASTM B171/B171M-99e2 Standard Specification for Copper-
Alloy Plate and Sheet for Pressure Vessels, Condensers, and 
Heat Exchangers  

17. ASTM B210M-02 Standard Specification for Aluminum and 
Aluminum-Alloy Drawn Seamless Tubes [Metric]

18. ASTM B234M-02 Standard Specification for Aluminum and 
Aluminum-Alloy Drawn Seamless Tubes for Condensers and 
Heat Exchangers [Metric]  

19. ASTM B265-02 Standard Specification for Titanium and 
Titanium Alloy Strip, Sheet, and Plate  

20. ASTM B338-02 Standard Specification for Seamless and 
Welded Titanium and Titanium Alloy Tubes for Condensers and 
Heat Exchangers  

21. ASTM B345/B345M-00 Standard Specification for Aluminum 
and Aluminum-Alloy Seamless Pipe and Seamless Extruded 
Tube for Gas and Oil Transmission and Distribution Piping 
Systems  

22. ASTM B359-98 Standard Specification for Copper and Copper-
Alloy Seamless Condenser and Heat Exchanger Tubes With 
Integral Fins

23. ASTM B361-02 Standard Specification for Factory-Made 
Wrought Aluminum and Aluminum-Alloy Welding Fittings  

24. ASTM B363-02 Standard Specification for Seamless and 
Welded Unalloyed Titanium and Titanium Alloy Welding Fittings  

25. ASTM B366-01e1 Standard Specification for Factory-Made 
Wrought Nickel and Nickel Alloy Fittings  

26. ASTM B395/B395M-02 Standard Specification for U-Bend 
Seamless Copper and Copper Alloy Heat Exchanger and 
Condenser Tubes

27. ASTM B404/B404M-02 Standard Specification for Aluminum 
and Aluminum-Alloy Seamless Condenser and Heat-Exchanger 
Tubes with Integral Fins  

28. ASTM B432-91(1998) Standard Specification for Copper and 
Copper Alloy Clad Steel Plate  

29. ASTM B468-99 Standard Specification for Welded UNS 
N08020, N08024, and N08026 Alloy Tubes  

30. ASTM B483/B483M-00 Standard Specification for Aluminum and 
Aluminum-Alloy Drawn Tubes for General Purpose Applications

31. ASTM B515-95(2002) Standard Specification for Welded UNS 
N08120, UNS N08800, UNS N08810, and UNS N08811 Alloy 
Tubes

32. ASTM B516-98 Standard Specification for Welded Nickel-
Chromium-Iron Alloy (UNS N06600, UNS N06603, UNS N06025, 
and UNS N06045 Tubes

33. ASTM B543-96 Standard Specification for Welded Copper and 
Copper-Alloy Heat Exchanger Tube  

34. ASTM B552-98e1 Standard Specification for Seamless and 
Welded Copper--Nickel Tubes For Water Desalting Plants  

35. ASTM B569-98 Standard Specification for Brass Strip in Narrow 
Widths and Light Gage for Heat-Exchanger Tubing  

36. ASTM B608-02 Standard Specification for Welded Copper-Alloy 
Pipe

37. ASTM B626-01 Standard Specification for Welded Nickel and 
Nickel-Cobalt Alloy Tube  

38. ASTM B666/B666M-01 Standard Practice for Identification Marking 
of Aluminum and Magnesium Products

39. ASTM B704-00 Standard Specification for Welded UNS N06625, 
UNS N06219 and UNS N08825 Alloy Tubes  

40. ASTM B829-99 Standard Specification for General Requirements 
for Nickel and Nickel Alloys Seamless Pipe and Tube  

41. ASTM B881-98a Standard Terminology Relating to Aluminum- and 
Magnesium- Alloy Products  

42. ASTM B891-98e1 Standard Specification for Seamless and 
Welded Titanium and Titanium Alloy Condenser and Heat 
Exchanger Tubes With Integral Fins  

43. ASTM B903-00 Standard Specification for Seamless Copper Heat 
Exchanger Tubes With Internal Enhancement  

44. ASTM B919-01 Standard Specification for Welded Copper Heat 
Exchanger Tubes With Internal Enhancement  

45. ASTM B924-02 Standard Specification for Seamless and Welded 
Nickel Alloy Condenser and Heat Exchanger Tubes With Integral 
Fins  

46. ASTM D1192-98 Standard Guide for Equipment for Sampling 
Water and Steam in Closed Conduits  

47. ASTM D3370-95a(1999) Standard Practices for Sampling Water 
from Closed Conduits

48. ASTM D5302-01a Standard Test Method for Evaluation of 
Automotive Engine Oils for Inhibition of Deposit Formation and 
Wear in a Spark-Ignition Internal Combustion Engine Fueled with 
Gasoline and Operated Under Low-Temperature, Light-Duty 
Conditions

49. ASTM D5533-98 Standard Test Method for Evaluation of 
Automotive Engine Oils in the Sequence IIIE, Spark-Ignition 
Engine

50. ASTM D6593-02 Standard Test Method for Evaluation of 
Automotive Engine Oils for Inhibition of Deposit Formation in a 
Spark-Ignition Internal Combustion Engine Fueled with Gasoline 
and Operated Under Low-Temperature, Light-Duty Conditions  

51. ASTM D887-82(1999) Standard Practices for Sampling Water-
Formed Deposits

52. ASTM E1427-00e1 Standard Guide for Selecting Test Methods to 
Determine the Effectiveness of Antimicrobial Agents and Other 
Chemicals for the Prevention, Inactivation and Removal of Biofilm  

53. ASTM E1998-99 Standard Guide for Assessing Depressurization-
Induced Backdrafting and Spillage from Vented Combustion 
Appliances

54. ASTM E2076-00 Standard Test Method for Examination of 
Fiberglass Reinforced Plastic Fan Blades Using Acoustic Emission

55. ASTM E2096-00 Standard Practice for In Situ Examination of 
Ferromagnetic Heat-Exchanger Tubes Using Remote Field Testing

56. ASTM E243-97 Standard Practice for Electromagnetic (Eddy-
Current) Examination of Copper and Copper-Alloy Tubes  

57. ASTM E426-98 Standard Practice for Electromagnetic (Eddy-
Current) Examination of Seamless and Welded Tubular Products, 
Austenitic Stainless Steel and Similar Alloys  

58. ASTM E543-02 Standard Practice for Agencies Performing 
Nondestructive Testing  

59. ASTM E585/E585M-01a Standard Specification for Compacted 
Mineral-Insulated, Metal-Sheathed, Base Metal Thermocouple 
Cable

60. ASTM E690-98 Standard Practice for In Situ Electromagnetic 
(Eddy-Current) Examination of Nonmagnetic Heat Exchanger 
Tubes

61. ASTM F1155-98 Standard Practice for Selection and Application of 
Piping System Materials  

62. ASTM F1182-90(2001) Standard Specification for Anodes, 
Sacrificial Zinc Alloy  

63. ASTM F1264-01 Standard Specification and Test Methods for 
Intramedullary Fixation Devices  

64. ASTM F1387-99 Standard Specification for Performance of Piping 
and Tubing Mechanically Attached Fittings  

65. ASTM F1511-02 Standard Specification for Mechanical Seals for 
Shipboard Pump Applications

66. ASTM F2014-00 Standard Specification for Non-Reinforced 
Extruded Tee Connections for Piping Applications  
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67. ASTM F2015-00 Standard Specification for Lap Joint Flange 
Pipe End Applications
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9. ASTM A1020/A1020M-02 Standard Specification for Steel 

Tubes, Carbon and Carbon Manganese, Fusion Welded, for 
BOILER, Superheater, Heat Exchanger and Condenser 
Applications

10. ASTM A178/A178M-02 Standard Specification for Electric-
Resistance-Welded Carbon Steel and Carbon-Manganese 
Steel BOILER and Superheater Tubes

11. ASTM A192/A192M-02 Standard Specification for Seamless 
Carbon Steel BOILER Tubes for High-Pressure Service  

12. ASTM A209/A209M-98 Standard Specification for Seamless 
Carbon-Molybdenum Alloy-Steel BOILER and Superheater 
Tubes

13. ASTM A210/A210M-02 Standard Specification for Seamless 
Medium-Carbon Steel BOILER and Superheater Tubes

14. ASTM A213/A213M-01a Standard Specification for Seamless 
Ferritic and Austenitic Alloy-Steel BOILER, Superheater, and 
Heat-Exchanger Tubes  

15. ASTM A249/A249M-02 Standard Specification for Welded 
Austenitic Steel BOILER, Superheater, Heat-Exchanger, and 
Condenser Tubes

16. ASTM A250/A250M-95(2001) Standard Specification for 
Electric-Resistance-Welded Ferritic Alloy-Steel BOILER and 
Superheater Tubes

17. ASTM A479/A479M-02 Standard Specification for Stainless 
Steel Bars and Shapes for Use in BOILERs and Other Pressure 
Vessels

18. ASTM D6522-00 Standard Test Method for Determination of 
Nitrogen Oxides, Carbon Monoxide, and Oxygen 
Concentrations in Emissions from Natural Gas-Fired 
Reciprocating Engines, Combustion Turbines, BOILERs, and 
Process Heaters Using Portable Analyzers  

19. ASTM D6823-02 Standard Specification for Commercial 
BOILER Fuels With Used Lubricating Oils  

20. ASTM D807-00 Standard Practice for Assessing the Tendency 
of Industrial BOILER Waters to Cause Embrittlement (USBM 
Embrittlement Detector Method)

21. IEC 60311: Irons with steam generator/boiler 
22. IEC 60730-2-15 (1997-09) Automatic electrical controls for 

household and similar use - Part 2: Particular requirements for 
automatic electrical water level sensing controls of the float or 
electrode-sensor type used in boiler applications 

23. ISO 5667-7:1993 Water quality -- Sampling -- Part 7: Guidance 
on sampling of water and steam in boiler plants 

 

���������
��-��/��
�
�M��!!�����%��� ��	

����������
��-���!!�	�-������%��
��-�� 
1. ����	��?����: B4 ��@������%�	��'��!:��������
�
���	� ��	�����	���

�
����������
���	� �������	�
��:�������
���	�  

2. TGL-14-97 : �	#�O	�?
�#B�6P�3%���	�@
	��$"�� @������ %�	��'�� 
3. IEC 60085 (1984-01), Thermal evaluation and classification of 

electrical insulation 
4. IEC 60167 (1964-01), Methods of test for the determination of the 

insulation resistance of solid insulating materials 
5. IEC 60304 (1982-01), Standard colours for insulation for low-

frequency cables and wires 
6. IEC 60345 (1971-01), Method of test for electrical resistance and 

resistivity of insulating materials at elevated temperatures 
7. IEC 60512-2 (1985-11), Electromechanical components for 

electronic equipment; basic testing procedures and measuring 
methods. Part 2: General examination, electrical continuity and 
contact resistance tests, insulation tests and voltage stress tests 

8. IEC 60544-1 (1994-05), Electrical insulation materials - 
Determination of the effects of ionizing radiation - Part 1: Radiation 
interaction and dosimetry 

9. IEC 60611 (1978-01), Guide for the preparation of test procedures 
for evaluating the thermal endurance of electrical insulation 
systems 

10. IEC 60648 (1979-01), Method of test for coefficients of friction of 
plastic film and sheeting for use as electrical insulation 

11. IEC 60672-1 (1995-06), Ceramic and glass insulating materials - 
Part 1: Definitions and classification 

12. IEC 60795 (1984-01), Test method for evaluating thermal 
endurance of flexible sheet materials using the wrapped tube 
method

13. IEC/TR 60216-5 (1990-04), Guide for the determination of thermal 
endurance properties of electrical insulating materials. Part 5: 
Guidelines for the application of thermal  endurance characteristics 

14. IEC/TR 60505 (1975-01), Guide for the evaluation and 
identification of insulation systems of electrical equipment 

15. IEC/TR 60610 (1978-01), Principal aspects of functional evaluation 
of electrical insulation systems: Ageing mechanisms and 
diagnostic procedures 

16. IEC/TR 60791 (1984-11), Performance evaluation of insulation 
systems based on service experience and functional tests 

17. IEC/TR 60941 (1988-08), Mechanical endurance functional tests 
for electrical insulation systems 

18. ISO 10074:1994 Specification for hard anodic oxidation coatings 
on aluminium and its alloys  

19. ISO 10215:1992 Anodized aluminium and aluminium alloys -- 
Visual determination of image clarity of anodic oxidation coatings -- 
Chart scale method  

20. ISO 1136:1976 Wool -- Determination of mean diameter of fibres -- 
Air permeability method  

21. ISO 11542-1:1994 Plastics -- Ultra-high-molecular-weight 
polyethylene (PE-UHMW) moulding and extrusion materials -- Part 
1: Designation system and basis for specifications  

22. ISO 11542-2:1998 Plastics -- Ultra-high-molecular-weight 
polyethylene (PE-UHMW) moulding and extrusion materials -- Part 
2: Preparation of test specimens and determination of properties  

23. ISO 11881:1999 Corrosion of metals and alloys -- Exfoliation 
corrosion testing of aluminium alloys  

24. ISO 137:1975 Wool -- Determination of fibre diameter -- Projection 
microscope method  

25. ISO 14446:1999 Binders for paints and varnishes -- Determination 
of the viscosity of industrial cellulose nitrate solutions and 
classification of such solutions  

26. ISO 1463:1982 Metallic and oxide coatings -- Measurement of 
coating thickness -- Microscopical method  

27. ISO 14632:1998 Extruded sheets of polyethylene (PE-HD) -- 
Requirements and test methods  

28. ISO 14676:1997 Adhesives -- Evaluation of the effectiveness of 
surface treatment techniques for aluminium -- Wet-peel test by 
floating-roller method  

29. ISO 14898:1999 Plastics -- Aromatic isocyanates for use in the 
production of polyurethane -- Determination of acidity  

30. ISO 15570:1998 Practice for use of cellulose acetate dosimetry 
system  

31. ISO 1872-1:1993 Plastics -- Polyethylene (PE) moulding and 
extrusion materials -- Part 1: Designation system and basis for 
specifications  

32. ISO 1872-2:1997 Plastics -- Polyethylene (PE) moulding and 
extrusion materials -- Part 2: Preparation of test specimens and 
determination of properties  

33. ISO 209-1:1989 Wrought aluminium and aluminium alloys -- 
Chemical composition and forms of products -- Part 1: Chemical 
composition  
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34. ISO 209-2:1989 Wrought aluminium and aluminium alloys -- 
Chemical composition and forms of products -- Part 2: Forms of 
products

35. ISO 2128:1976 Anodizing of aluminium and its alloys -- 
Determination of thickness of anodic oxide coatings -- Non-
destructive measurement by split-beam microscope  

36. ISO 2135:1984 Anodizing of aluminium and its alloys -- 
Accelerated test of light fastness of coloured anodic oxide 
coatings using artificial light  

37. ISO 2177:1985 Metallic coatings -- Measurement of coating 
thickness -- Coulometric method by anodic dissolution  

38. ISO 2178:1982 Non-magnetic coatings on magnetic substrates 
-- Measurement of coating thickness -- Magnetic method  

39. ISO 2268:1972 Surface active agents (non-ionic) -- 
Determination of polyethylene glycols and non-ionic active 
matter (adducts) -- Weibull method  

40. ISO 2286-2:1998 Rubber- or plastics-coated fabrics -- 
Determination of roll characteristics -- Part 2: Methods for 
determination of total mass per unit area, mass per unit area of 
coating and mass per unit area of substrate  

41. ISO 2360:1982 Non-conductive coatings on non-magnetic 
basis metals -- Measurement of coating thickness -- Eddy 
current method  

42. ISO 2646:1974 Wool -- Measurement of the length of fibres 
processed on the worsted system, using a fibre diagram 
machine  

43. ISO 2647:1973 Wool -- Determination of percentage of 
medullated fibres by the projection microscope  

44. ISO 2648:1974 Wool -- Determination of fibre length distribution 
parameters -- Electronic method  

45. ISO 2649:1974 Wool -- Determination of short-term irregularity 
of linear density of slivers, rovings and yarns, by means of an 
electronic evenness tester  

46. ISO 2913:1975 Wool -- Colorimetric determination of cystine 
plus cysteine in hydrolysates  

47. ISO 2915:1975 Wool -- Determination of cysteic acid content of 
wool hydrolysates by paper electrophoresis and colorimetry  

48. ISO 2916:1975 Wool -- Determination of alkali content  
49. ISO 3072:1975 Wool -- Determination of solubility in alkali  
50. ISO 3073:1975 Wool -- Determination of acid content  
51. ISO 3074:1975 Wool -- Determination of dichloromethane-

soluble matter in combed sliver  
52. ISO 3160-3:1993 Watch cases and accessories -- Gold alloy 

coverings -- Part 3: Abrasion resistance tests of a type of 
coating on standard gauges  

53. ISO 3233:1998 Paints and varnishes -- Determination of 
percentage volume of non-volatile matter by measuring the 
density of a dried coating  

54. ISO 3497:1990 Metallic coatings -- Measurement of coating 
thickness -- X-ray spectrometric methods  

55. ISO 3585:1998 Borosilicate glass 3.3 -- Properties  
56. ISO 3868:1976 Metallic and other non-organic coatings -- 

Measurement of coating thicknesses -- Fizeau multiple-beam 
interferometry method  

57. ISO 3892:1980 Conversion coatings on metallic materials -- 
Determination of coating mass per unit area -- Gravimetric 
methods  

58. ISO 4518:1980 Metallic coatings -- Measurement of coating 
thickness -- Profilometric method  

59. ISO 4522-1:1985 Metallic coatings -- Test methods for 
electrodeposited silver and silver alloy coatings -- Part 1: 
Determination of coating thickness  

60. ISO 4524-1:1985 Metallic coatings -- Test methods for 
electrodeposited gold and gold alloy coatings -- Part 1: 
Determination of coating thickness  

61. ISO 4618-1:1998 Paints and varnishes -- Terms and definitions 
for coating materials -- Part 1: General terms  

62. ISO 4618-2:1999 Paints and varnishes -- Terms and definitions 
for coating materials -- Part 2: Special terms relating to paint 
characteristics and properties  

63. ISO 4618-3:1999 Paints and varnishes -- Terms and definitions 
for coating materials -- Part 3: Surface preparation and 
methods of application  

64. ISO 5351-1:1981 Cellulose in dilute solutions -- Determination 
of limiting viscosity number -- Part 1: Method in cupri-ethylene-
diamine (CED) solution  

65. ISO 5351-2:1981 Cellulose in dilute solutions -- Determination 
of limiting viscosity number -- Part 2: Method in iron(III) sodium 
tartrate complex (EWNN mod NaCl) solution  

66. ISO 5423:1992 Moulded plastics footwear -- Lined or unlined 
polyurethane boots for general industrial use -- Specification  

67. ISO 585:1990 Plastics -- Unplasticized cellulose acetate -- 
Determination of moisture content  

68. ISO 5940:1981 Carbonaceous materials for the production of 
aluminium -- Pitch for electrodes -- Determination of softening 
point by the ring-and-ball method  

69. ISO 5999:1982 Polymeric materials, cellular flexible -- 
Polyurethane foam for load-bearing applications excluding 
carpet underlay -- Specification  

70. ISO 6361-1:1986 Wrought aluminium and aluminium alloy sheets, 
strips and plates -- Part 1: Technical conditions for inspection and 
delivery  

71. ISO 6361-2:1990 Wrought aluminium and aluminium alloy sheets, 
strips and plates -- Part 2: Mechanical properties  

72. ISO 6361-4:1988 Wrought aluminium and aluminium alloy sheets, 
strips and plates -- Part 4: Sheets and plates -- Tolerances on form 
and dimensions  

73. ISO 6581:1980 Anodizing of aluminium and its alloys -- 
Determination of the fastness to ultra-violet light of coloured anodic 
oxide coatings   

74. ISO 6719:1986 Anodized aluminium and aluminium alloys -- 
Measurement of reflectance characteristics of aluminium surfaces 
using integrating-sphere instruments  

75. ISO 6781:1983 Thermal insulation -- Qualitative detection of 
thermal irregularities in building envelopes -- Infrared method  

76. ISO 6910:1992 Moulded plastics footwear -- Lined or unlined 
polyurethane industrial boots with general-purpose resistance to 
animal fats and vegetable oils -- Specification  

77. ISO 6915:1991 Flexible cellular polymeric materials -- 
Polyurethane foam for laminate use -- Specification  

78. ISO 7271:1982 Aluminium and aluminium alloys -- Foil and thin 
strip -- Dimensional tolerances  

79. ISO 7583:1986 Anodizing of aluminium and its alloys -- Vocabulary  
80. ISO 7599:1983 Anodizing of aluminium and its alloys -- General 

specifications for anodic oxide coatings on aluminium  
81. ISO 7668:1986 Anodized aluminium and aluminium alloys -- 

Measurement of specular reflectance and specular gloss at angles 
of 20 degrees, 45 degrees, 60 degrees or 85 degrees  

82. ISO 7759:1983 Anodizing of aluminium and its alloys -- 
Measurement of reflectivity characteristics of aluminium surfaces 
using abridged goniophotometer or goniophotometer  

83. ISO 7783-2:1999 Paints and varnishes -- Coating materials and 
coating systems for exterior masonry and concrete -- Part 2: 
Determination and classification of water-vapour transmission rate 
(permeability)  

84. ISO 8076:1984 Aerospace process -- Anodic treatment of 
aluminium alloys -- Chromic acid process 40 V DC, undyed coating  

85. ISO 8077:1984 Aerospace process -- Anodic treatment of 
aluminium alloys -- Chromic acid process 20 V DC, undyed coating  

86. ISO 8078:1984 Aerospace process -- Anodic treatment of 
aluminium alloys -- Sulfuric acid process, undyed coating  

87. ISO 8079:1984 Aerospace process -- Anodic treatment of 
aluminium alloys -- Sulfuric acid process, dyed coating  

88. ISO 8081:1985 Aerospace process -- Chemical conversion coating 
for aluminium alloys -- General purpose  

89. ISO 8130-1:1992 Coating powders -- Part 1: Determination of 
particle size distribution by sieving  

90. ISO 8130-10:1998 Coating powders -- Part 10: Determination of 
deposition efficiency   

91. ISO 8130-11:1997 Coating powders -- Part 11: Inclined-plane flow 
test  

92. ISO 8130-12:1998 Coating powders -- Part 12: Determination of 
compatibility  

93. ISO 8130-2:1992 Coating powders -- Part 2: Determination of 
density by gas comparison pyknometer (referee method)  

94. ISO 8130-3:1992 Coating powders -- Part 3: Determination of 
density by liquid displacement pyknometer  

95. ISO 8130-4:1992 Coating powders -- Part 4: Calculation of lower 
explosion limit  

96. ISO 8130-5:1992 Coating powders -- Part 5: Determination of flow 
properties of a powder/air mixture  

97. ISO 8130-6:1992 Coating powders -- Part 6: Determination of gel 
time of thermosetting coating powders at a given temperature  

98. ISO 8130-7:1992 Coating powders -- Part 7: Determination of loss 
of mass on stoving  

99. ISO 8130-8:1994 Coating powders -- Part 8: Assessment of the 
storage stability of thermosetting powders  

100. ISO 8130-9:1992 Coating powders -- Part 9: Sampling  
101. ISO 8144-1:1995 Thermal insulation -- Mineral wool mats for 

ventilated roof spaces -- Part 1: Specification for applications with 
restricted ventilation  

102. ISO 8144-2:1995 Thermal insulation -- Mineral wool mats for 
ventilated roof spaces -- Part 2: Specification for horizontal 
applications with unrestricted ventilation  

103. ISO 8145:1994 Thermal insulation -- Mineral wool board for 
overdeck insulation of roofs -- Specification  

104. ISO 8251:1987 Anodized aluminium and aluminium alloys -- 
Measurement of wear resistance and wear index of anodic 
oxidation coatings with an abrasive wheel wear test apparatus  

105. ISO 8252:1987 Anodized aluminium and aluminium alloys -- 
Measurement of mean specific abrasion resistance of anodic 
oxidation coatings with an abrasive jet test apparatus  

106. ISO 8322-10:1995 Building construction -- Measuring instruments -
- Procedures for determining accuracy in use -- Part 10: Difference 
between non-glass reflectors and electronic distance-measuring 
prisms (traditional glass prisms) for distances up to 150 m  
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107. ISO 8322-8:1992 Building construction -- Measuring 
instruments -- Procedures for determining accuracy in use -- 
Part 8: Electronic distance-measuring instruments up to 150 m  

108. ISO 8993:1989 Anodized aluminium and aluminium alloys -- 
Rating system for the evaluation of pitting corrosion -- Chart 
method

109. ISO 8994:1989 Anodized aluminium and aluminium alloys -- 
Rating system for the evaluation of pitting corrosion -- Grid 
method

110. ISO 901:1976 Aluminium oxide primarily used for the 
production of aluminium -- Determination of absolute density -- 
Pyknometer method  

111. ISO 902:1976 Aluminium oxide primarily used for the 
production of aluminium -- Measurement of the angle of repose  

112. ISO 1247:1974 Aluminium pigments for paints  
113. ISO 920:1976 Wool -- Determination of fibre length (barbe and 

hauteur) using a comb sorter  
114. ISO 9220:1988 Metallic coatings -- Measurement of coating 

thickness -- Scanning electron microscope method  
115. ISO/AWI 11355 Thermal insulation - Mineral wool metal mesh 

faced mats and blankets - Specification  
116. ISO/AWI 15742 Ergonomics of the physical environment -- 

Determination of the combined effect of thermal environment, 
air pollution, acoustics and illumination on humans  

117. ISO/AWI 16053 Coating materials and coating systems for 
exterior wood -- Natural weathering test   

118. ISO/AWI 16271 Raw Wool Skins -- Guidelines for grading on 
the basis of defects  

119. ISO/AWI 17751 Quantitative analysis method of cashmere, 
wool and their mixture fibres  

120. ISO/AWI 209-1 Wrought aluminium and aluminium alloys -- 
Chemical composition and forms of products -- Part 1: 
Chemical composition  

121. ISO/AWI 209-2 Wrought aluminium and aluminium alloys -- 
Chemical composition and forms of products -- Part 2: Forms of 
products

122. ISO/AWI 2360 Non-conductive coatings on non-magnetic basis 
metals -- Measurement of coating thickness -- Eddy current 
method

123. ISO/AWI 6361-1 Wrought aluminium and aluminium alloy 
sheets, strips and plates -- Part 1: Technical conditions for 
inspection and delivery  

124. ISO/AWI 6361-2 Wrought aluminium and aluminium alloy 
sheets, strips and plates -- Part 2: Mechanical properties  

125. ISO/CD 14900 Plastics -- Polyols for use in the production of 
polyurethane -- Determination of hydroxyl number  

126. ISO/CD 16770 Plastics -- Determination of resistance to 
environmental stress cracking (ESC) of polyethylene -- Full-
notch creep test (FNCT)  

127. ISO/CD 8130-13 Coating powders -- Part 13: Particle size 
analysis by laser diffraction  

128. ISO/CD 8873 Cellular plastics, rigid -- Spray-applied 
polyurethane foam for thermal insulation of buildings -- 
Specification  

129. ISO/CD 9076-2 Thermal insulation -- Mineral wool loose-fill for 
ventilated roof spaces -- Part 2: Responsibilities  

130. ISO/DIS 11542-1 Plastics -- Ultra-high-molecular-weight 
polyethylene (PE-UHMW) moulding and extrusion materials -- 
Part 1: Designation system and basis for specifications  

131. ISO/DIS 1463 Metallic and oxide coatings -- Measurement of 
coating thickness -- Microscopical method  

132. ISO/DIS 14897 Plastics -- Polyols for use in the production of 
polyurethane -- Determination of water content  

133. ISO/DIS 14899 Plastics -- Polyols for use in the production of 
polyurethane -- Determination of basicity  

134. ISO/DIS 15527 Compression moulded sheets of polyethylene 
(PE-UHMW, PE-HMW, PE-HD) -- Requirements and test 
methods  

135. ISO/DIS 3497 Metallic coatings -- Measurement of coating 
thickness -- X-ray spectrometric methods  

136. ISO/DIS 4618-4 Paints and varnishes -- Terms and definitions 
for coating materials -- Part 4: Terms relating to raw materials  

137. ISO/DIS 9076-1 Thermal insulation -- Mineral wool loose-fill for 
ventilated roof spaces -- Part 1: Specification and test methods 
for materials  

138. ISO/FDIS 14703 Fine ceramics (advanced ceramics, advanced 
technical ceramics) -- Sample preparation for the determination 
of particle size distribution of ceramic powders  

139. ISO/FDIS 3892 Conversion coatings on metallic materials -- 
Determination of coating mass per unit area -- Gravimetric 
methods  

140. ISO/PRF 14896 Plastics -- Polyurethane raw materials -- 
Determination of isocyanate content  

141. ISO/TR 11728:1993 Anodized aluminium and aluminium alloys 
-- Accelerated test of weather fastness of coloured anodic oxide 
coatings using cyclic artificial light and pollution gas  

142. ISO/TR 8125:1984 Anodizing of aluminium and its alloys -- 
Determination of colour and colour difference of coloured 
anodic coatings  

143. ISO/WD 11721-2 Textiles -- Determination of resistance of 
cellulose containing textiles to microorganisms -- Soil burial test -- 
Part 2: Attack by microorganisms/mixed culture  

144. ISO/WD 11721-3 Textiles -- Determination of resistance of 
cellulose containing textiles to microorganisms -- Soil burial test -- 
Part 3: Toxicity of textile materials and finishing agents  

145. ISO/WD 11721-4 Textiles -- Determination of resistance of 
cellulose containing textiles to microorganisms -- Soil burial test -- 
Part 4: Saturated atmosphere test (mildew)  
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8. ANSI  Z 97.1 SAFETY GLAZING MATERIALS USED IN 
BUILDINGS – SAFETY PERFORMANCE SPECIFICATIONS AND 
METHODS OF TEST 

9. AS 2208 SAFETY GLAZING MATERIALS FOR USE IN 
BUILDINGS (HUMAN IMPACT CONSIDERATIONS) 

10. ASTM C 1036 SPECIFICATION FOR FLAT GLASS 
11. ASTM C 1048 SPECIFICATION FOR HEAT-TREATED FLAT 

GLASS: KIND H.S.,KIND FT COATED AND UNCOATED 
12. ASTM D 2244 TEST METHOD FOR CALCULATION OF COLOR 

DIFFERENCES FROM INSTRUMENTALLY MEASURED COLOR 
COORDINATES 

13. ASTM E 1084 TEST METHOD FOR SOLAR TRANSMITTANCE 
(TERRESTRIAL) OF SHEET MATRIALS USING SUNLIGHT 

14. ASTM E 1164 PRACTICE FOR OBTAINING 
SPECTROPHOTOMETRIC DATA FOR OBJECT-COLOR 
EVALUATION

15. ASTM E 1175 TEST METHOD FOR DETERMINING SOLAR OR 
PHOTOPIC REFLECTANCE, TRANSMITTANCE, AND 
ABSORPTANCE OF MATERIALS USING A LARGE DIAMETER 
INTEGRATING SPHERE 

16. ASTM E 275 PRACTICE FOR DESCRIBING AND MEASURING 
PERFORMANCE OF ULTRAVIOLET,VISIBLE, AND NEAR 
INFRARED SPECTROPHOTHMETERS 

17. ASTM E 284 TERMINOLOGY OF APPERANCE 
18. ASTM E 308 PRACTICE FOR COMPUTING THE COLORS OF 

OBJECTS BY USING THE CIE SYSTEM 
19. ASTM E 424 TEST METHODS FOR SOLAR ENERGY 

TRANSMITTANCE AND REFLECTANCE (TERRESTRIAL) OF 
SHEET MATERIALS 

20. ASTM E 490 SOLAR CONSTANT AND AIR MASS ZERO SOLAR 
SPECTRAL IRRADIANCE TABLES 

21. ASTM E 546 TEST METHOD FOR FROST POINT OF SEALED 
INSULATING GLASS UNITS 

22. ASTM E 772 TERMINOLOGY RELATING TO SOLAR ENERGY 
CONVERSION

23. ASTM E 773 TEST METHODS FOR SEAL DURABILITY OF 
SEALED INSULATING GLASS UNITS 

24. ASTM E 774 SPECIFICATION FOR SEALED INSULATING 
GLASS UNITS 

25. ASTM E 891 TABLES FOR TERRESTRIAL DIRECT NORMAL 
SOLAR SPECTRAL IRRADIANCE FOR AIR MASS 1.5 

26. ASTM E 903 TEST METHOD FOR SOLAR ABSORPTANCE, 
REFLECTANCE, AND TRANSMITTANCE OF MATERIALS 
USING INTEGRATING SPHERES 

27. BS 5516 DESIGN AND INSTALLATION OF SLOPING AND 
VERTICAL PATENT GLAZING 

28. BS 6206 IMPACT PERFORMANCE REQUIREMENTS FOR FLAT 
SAFETY GLASS AND SAFETY PLASTICS FOR USE IN 
BUILDINGS 

29. BS 6993 : PART 1 THERMAL AND RADIOMETRIC PROPERTIES 
OF GLAZING : PART 1 METHOD FOR CALCULATION OF THE 
STEADY STATE U-VALUE (THERMAL TRANSMITTANCE) 
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30. BS 6993 : PART 2 THERMAL AND RADIOMETRIC 
PROPERTIES OF GLAZING : PART 2 METHOD FOR  
DIRECT MEASUREMENT OF U-VALUE(THERMAL 
TRANSMITTANCE) 

31. BS 874 : PART 3 : SECTION 3.1 DETERMINING THERMAL 
INSULATING PROPERTIES : SECTION 3.1 GUARDED HOT –
BOX METHOD 

32. BS 874 : PART 3 : SECTION 3.2 DETERMINING THERMAL 
INSULATING PROPERTIES : SECTION 3.2 CALIBRATED 
HOT-BOX METHOD 

33. BS 952 :PART 1 GLASS FOR GLAZING , PART 1. 
CLASSIFICATION

34. BS EN 410 GLASS IN BUILDING –DETERMINATION OF 
LUMINOUS AND SOLAR CHARACTERISTICS OF GLAZING 

35. CIE 13.2 METHOD OF MEASURING AND SPECIFYING 
COLOUR RENDERING PROPERTIES OF LIGHT SOURCES 

36. CIE 15.2 COLORIMETRY 
37. CIE 16 DAYLIGHT 
38. CIE 20 RECOMMENDATIONS FOR THE INTEGRATED 

IRRADIANCE ON THE SPECTRAL DISTRIBUTION OF 
SIMULATED SOLAR RADIATION 

39. IEC 60544-1 (1994-05), Electrical insulation materials - 
Determination of the effects of ionizing radiation - Part 1: 
Radiation interaction and dosimetry 

40. IEC 60648 (1979-01), Method of test for coefficients of friction 
of plastic film and sheeting for use as electrical insulation 

41. IEC 60672-1 (1995-06), Ceramic and glass insulating materials 
- Part 1: Definitions and classification 

42. ISO  10292  GLASS IN BUILDING – CALCULATION OF 
STEADY-STATE U VALUES (THERMAL TRANSMITTANCE) 
OF MULTIPLE GLAZING 

43. ISO  10526 COLORIMETRIC ILLUMINANTS 
44. ISO 10074:1994 Specification for hard anodic oxidation 

coatings on aluminium and its alloys  
45. ISO 10291 GLASS IN BUILDING MEASURING METHOD FOR 

THE DETERMINATION OF THE THERMAL 
TRANSMITTANCE OF MULTIPLE GLAZING (U-VALUE) – 
METHOD OF THE GUARD HEATER 

46. ISO 10527 COLORIMETRIC OBSERVERS 
47. ISO 1463:1982 Metallic and oxide coatings -- Measurement of 

coating thickness -- Microscopical method  
48. ISO 2177:1985 Metallic coatings -- Measurement of coating 

thickness -- Coulometric method by anodic dissolution  
49. ISO 3497:1990 Metallic coatings -- Measurement of coating 

thickness -- X-ray spectrometric methods  
50. ISO 3868:1976 Metallic and other non-organic coatings -- 

Measurement of coating thicknesses -- Fizeau multiple-beam 
interferometry method  

51. ISO 4518:1980 Metallic coatings -- Measurement of coating 
thickness -- Profilometric method  

52. ISO 4522-1:1985 Metallic coatings -- Test methods for 
electrodeposited silver and silver alloy coatings -- Part 1: 
Determination of coating thickness  

53. ISO 4524-1:1985 Metallic coatings -- Test methods for 
electrodeposited gold and gold alloy coatings -- Part 1: 
Determination of coating thickness  

54. ISO 9050 GLASS IN BUILDING – DETERMINATION OF LIGHT 
TRANSMITTANCE, SOLAR DIRECT TRANSMITTANCE, TOTAL 
SOLAR ENERGY TRANSMITTANCE AND ULTRAVIOLET 
TRANSMITTANCE, AND RELATED GLAZING FACTORS 

55. ISO 9220:1988 Metallic coatings -- Measurement of coating 
thickness -- Scanning electron microscope method  

56. ISO/DIS 1463 Metallic and oxide coatings -- Measurement of 
coating thickness -- Microscopical method  

57. ISO/DIS 3497 Metallic coatings -- Measurement of coating 
thickness -- X-ray spectrometric methods  

58. ISO/FDIS 3892 Conversion coatings on metallic materials -- 
Determination of coating mass per unit area -- Gravimetric 
methods  

59. JIS A 1414 METHODS OF PERFORMANCE TEST OF PANELS 
FOR BUILDING CONSTRUCTION 

60. JIS A 4710 TEST METHOD OF TOTAL THERMAL RESISTANCE 
FOR WINDOWS AND DOORS 

61. JIS R 3106 TESTING METHOD ON TRANSMITTANCE AND 
REFLECTANCE FOR DAYLIGHT AND SOLAR RADIATION AND 
SOLAR HEAT GAIN COEFFICIENT OF FLAY GLASS 

62. JIS R 3201 ORDINARY SHEET GLASS 
63. JIS R 3205 LAMINATED GLASS 
64. JIS R 3206 TEMPERED GLASSES 
65. JIS R 3209 SEALED INSULATING GLASS 
66. JIS Z 8105 GLOSSARY OF COLOUR TERMS 
67. JIS Z 8113 GLOSSARY OF LIGHTING TERMS 
68. JIS Z 8120 GLOSSARY OF OPTICAL TERMS 
69. JIS Z 8701 SPECIFICTION OF COLORS ACCORDING TO THE 

CIE 1931 STANDARD COLORIMETRIC SYSTEM AND THE CIE 
1964 SUPPLEMENTARY STANDARD COLORIMETRIC SYSTEM 

70. JIS Z 8720 STANDARD ILLUMINANTS AND SOURCES FOR 
COLORIMETRY 

71. JIS Z 8722 METHODS OF MEASUREMENT FOR COLOUR OF 
REFLECTING OR TRANSMITTING  OBJECTS 

72. JIS Z 8724 METHODS OF MEASUREMENT FOR LIGHT 
SOURCE COLOR 

73. SATM E 313 PRACTICE FOR INDEXES OF WHITENESS AND 
YELLOWNESS OF NEAR-WHITE, OPAQUE MATERIALS 
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