
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ภาคผนวก 
 

รายงานสรุปผลการทำงานของระบบบำบัดนำ้เสีย (ทส. 2) 
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ภาคผภาคผนวก 
ผลการตรวจวัดคุณภาพน้ำทิ้ง คุณภาพน้ำสระว่ายน้ำ  

และค่ามาตรฐาน 
 

  3-2 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ภาคผ 
ผลการตรวจวัดคณุภาพน้ำทิง้ 

ประจำเดอืนมกราคม – มิถุนายน 2569 
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ภาคผ 
ผลการตรวจวัดคณุภาพน้ำสระวา่ยน้ำ  

ประจำเดอืนมกราคม – มิถุนายน 2569 
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ภาคผ 
ประกาศกระทรวงทรัพยากรธรรมชาติและสิ่งแวดล้อม  

เรื่อง กำหนดมาตรฐานควบคุมการระบายน้ำทิ้ง  
จากอาคารบางประเภทและบางขนาด พ.ศ. 2567 
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O%>QหO2อ ค%Oอ��?&2 @��@#�์'ั��B&?% 
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OหN��@!>  �@�ออ�'#>�@0R/O   ?�!NอR'%?Q   
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�Oอ ` Q%'#>�@0%?Q 
�อ@ค@#�  ห!@"ค/@!/N@  อ@ค@##?P�Nอ2#O@��@Q%  R!N/N@�>!?%?�1�>N'็%อ@ค@#ห%?�N ?"/ห#Aอ

N'็%�%BN!�อ�อ@ค@#�@P�!?Q�อ"CN @"Q%�AQ%#?P�@P�N'็%&#>N/�N ?"/�?%  O%>R!N/N@�>!?#Nอ#>&@"%Qํ@#NอN ?"/ห#Aอ
!?ห%@"#Nอ#?PN�APอ!!> !Nอ�?%#>ห/N@�อ@ค@#ห#AอR!N�O!@!   

�%Qํ@#>Q��  ห!@"ค/@!/N@  %Qํ@#?PN�> �@��>��##!�อ�อ@ค@##?P#>&@"ห#Aอ�>#>&@"%�2CNOห%N�%Qํ@ 
2@$@#�>ห#Aอออ�2CN2>P�O/ %Oอ! 

�Oอ a QหOO&N�อ@ค@#  ออ�N'็%  a  �%>   คAอ 
�%> #?P  _  อ@ค@#อ"CNอ@0?"  ห!@""@�  อ@ค@##?P!?/?!"B'#>2�ค์QหON'็%#?P�?�อ@0?"�อ�&Bคค%   

#?Q��@#อ"CNอ@0?"อ"N@�"@/#ห#Aอ�?P/ค#@/  R OO�N 
(_) อ@ค@#�B   !@!��ห!@"/N@ O/"อ@ค@#�B  
(`) หอ�?�  !@!��ห!@"/N@ O/"หอ�?� 
(a) หอ�?�  หOอ�N�N@  หOอ�O&N�N�N@  ห#Aอ�>��@#อAP%Q%#ํ@%อ�N ?"/�?%!@!��ห!@"/N@ O/" 

�@#2@$@#�2B� 
(b) 2"@%#?&N%?Q"�N O�  !@!��ห!@"/N@ O/"คBO!ค#อ�N O� 
(c) 2"@% CO%(CO2C�อ@"Bห#Aอ(CO!? @/>�@P��>�  !@!��ห!@"/N@ O/"2"@%'#>�อ&�@#N�APอ2B� @� 
(d) #?P�?�อ@0?"2ํ@ห#?&%C��O@�'#>N #�>��##!�Nอ2#O@�  !@!��ห!@"/N@�@#คBO!ค#อ�O#��@% 
�%> #?P  `  อ@ค@#�@�>�"์  ห!@""@�  อ@ค@##?PQ�O'#>P"�%์Q%�@#�@�>�"�##!  ห#Aอ&#>�@#$B#�>�   

อ"N@�N ?"/ห#Aอห%@"อ"N@�  R OO�N 
(_) P#�O#!  !@!��ห!@"/N@ O/"P#�O#! 
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(`) 0C%"์�@#คO@ห#AอหO@�2##�2>%คO@ 
(a) !%@   !@!��ห!@"/N@ O/"�@#2@$@#�2B� 
(b) 2"@%&#>�@#'#>N #2"@%อ@&%Qํ@  %/ ห#Aออ&!?/  !@!��ห!@"/N@ O/"2"@%&#>�@# 
(c)  ?!!@ค@#ห#Aอ#O@%อ@ห@# 
(d) อ@ค@##?P#ํ@�@#�อ�#@�#@��@#  #?ฐ/>2@ห�>�  ห#Aออ�ค์�@##>ห/N@�'#>N#0O%>�อ�Nอ��%   
(e) อ@ค@#P#�N#?"%Nอ��%  !@!��ห!@"/N@ O/"P#�N#?"%Nอ��%  P#�N#?"%�อ�#@�#@��@#   

อ@ค@#2"@&?%อB !0@�1@�อ�Nอ��%  !@!��ห!@"/N@ O/"2"@&?%อB !0@�1@�อ�Nอ��%O%>2"@&?%อB !0@�1@ 
�อ�#@�#@��@# 

�%> #?P  a  อ@ค@#2"@%�"@&@%  ห!@""@�  2"@%�"@&@%  !@!��ห!@"/N@ O/"2"@%�"@&@% 
'#>N ##?P#?&(CO'่/"R/OคO@�คA% 

�Oอ b QหOO&N��%@ �อ�อ@ค@#  ออ�N'็%  b  '#>N #   ?�!NอR'%?Q 

!1>เ.!อ@ค@1 ห�่/0 
อ@ค@1 

!1>เ.!  �. 
อ@ค@1 

!1>เ.!  �. 

อ@ค@1 
!1>เ.!  ค. 

อ@ค@1 
!1>เ.!  ง. 

_. อ@ค@1อ0ู่อ@0?0      
อ@ค@#�B  หOอ��B  !?Q�O!N  c^  ̂ �@Q%R' !?Q�O!N  _^^   

O!NR!N"@�  c^^ 
R!N"@�  _^^ - 

หอ�?�   หOอ� - !?Q�O!N   
`c^  �@Q%R'   

!?Q�O!N  c^   
O!NR!N"@�  `c^ 

R!N"@�  c^ 

หอ�?�  หOอ�N�N@  หOอ�O&N�N�N@  
ห#Aอ�>��@#อAP%Q%#ํ@%อ� 
N ?"/�?%  !@!��ห!@" 
/N@ O/"�@#2@$@#�2B� 

หOอ� - !?Q�O!N   
`c^  �@Q%R'   

!?Q�O!N  c^   
O!NR!N"@�  `c^ 

R!N"@�  c^ 

2"@%#?&N%?Q"�N O� - - - - #B��%@  
2"@% CO%(CO2C�อ@"Bห#Aอ 

(CO!? @/>�@P��>� 
- - - - #B��%@  

#?P�?�อ@0?"2ํ@ห#?&%C��O@�
'#>N #�>��##!�Nอ2#O@� 

- - - - #B��%@  

`. อ@ค@1พ@ณิช0์      
P#�O#! หOอ� !?Q�O!N   

`^^  �@Q%R' 
!?Q�O!N  d^   

O!NR!N"@�  `^^ 
R!N"@�  d^ - 

2"@%&#> � @#'#> N #
2"@%อ@&%Qํ@  %/ ห#Aออ&!?/ 

!@#@�
N!!# 

- !?Q�O!N  c,^^^  
�@Q%R' 

!?Q�O!N  _,^^^  
O!NR!N"@�  
c,^^^ 

R!N"@�  _,^^^ 

P#�N#?"%Nอ��%  P#�N#?"%�อ�
#@�#@��@#  2"@&?%อB !0@�1@
�อ�Nอ��%ห#Aอ2"@&?% 
อB !0@�1@�อ�#@�#@��@# 

!?Q�O!N   
`c,^^^  �@Q%R' 

!?Q�O!N  c,^^^  
O!NR!N"@�  
`c,^^^ 

- R!N"@�  c,^^^ 
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!1>เ.!อ@ค@1 ห�่/0 
อ@ค@1 

!1>เ.!  �. 
อ@ค@1 

!1>เ.!  �. 

อ@ค@1 
!1>เ.!  ค. 

อ@ค@1 
!1>เ.!  ง. 

อ@ค@##?P #ํ @�@#�อ�#@�
#@��@#  #?ฐ/>2@ห�>�  ห#Aอ
อ�ค์�@##>ห/N@�'#>N#0O%>
�อ�Nอ��% 

 !?Q�O!N   
cc,^^^  �@Q%R' 

!?Q�O!N  _^,^^^  
O!NR!N"@�  
cc,^^^ 

!?Q�O!N  c,^^^  
O!NR!N"@�  
_^,^^^ 

 

R!N"@�  c,^^^ 

0C%"์�@#คO@ 
ห#AอหO@�2##�2>%คO@ 

!?Q�O!N   
`c,^^^  �@Q%R' 

!?Q�O!N  c,^^^  
O!NR!N"@�  
`c,̂ ^^ 

- R!N"@�  c,^^^ 

!%@   !?Q�O!N   
`,c^^  �@Q%R' 

!?Q�O!N  _,c^^  
O!NR!N"@�  
`,c^^ 

!?Q�O!N  _,^^^   
O!NR!N"@�  
_,c^^ 

R!N"@�  _,^^^ 

 ?!!@ค@#ห#Aอ#O@%อ@ห@# !?Q�O!N  ̀ ,c^  ̂ 
�@Q%R' 

!?Q�O!N  c^^   
O!NR!N"@�  ,̀c^  ̂

!?Q�O!N  `c^   
O!NR!N"@�  c^^ 

R!N"@�  `c^ 

a. อ@ค@1ส @�พ0@ @ล N!?"� !?Q�O!N  a  ̂ �@Q%R' !?Q�O!N  _^   
O!NR!N"@�  a  ̂

- R!N"@�  _^ 

�Oอ c �ํ@ห% !@!#ฐ@%ค/&คB!�@##>&@"%Qํ@#>Q��@�อ@ค@#R/O   ?�!NอR'%?Q 

พ@1@/ิเ�อ1์ 
ค่@/@�1ฐ@� 

อ@ค@1 
!1>เ.!  �. 

อ@ค@1 
!1>เ.!  �. 

อ@ค@1 
!1>เ.!  ค. 

อ@ค@1 
!1>เ.!  ง. 

_. ค/@!N'็%�# O%> N@�   
(pH) 

c.c  -  g.^ c.c  -  g.^ c.c  -  g.^ c.c  -  g.^ 

`.  &?Pอ ?   
(Biochemical  Oxygen  
Demand) 

R!NN�>%  `^ 
!>%%>�#?!!Nอ%>!# 

R!NN�>%  a^ 
!>%%>�#?!!Nอ%>!# 

R!NN�>%  b^ 
!>%%>�#?!!Nอ%>!# 

R!NN�>%  c  ̂  
!>%%>�#?!!Nอ%>!#   

2ํ@ห#?&อ@ค@#อ"CNอ@0?"

R!NN�>%  _^  ̂
!>%%>�#?!!Nอ%>!# 

2ํ@ห#?&อ@ค@#�@�>�"์
O%>อ@ค@#2"@%�"@&@%

a.  �อ�O�O�O�/%%อ"#?Q�ห!    
(Total  Suspended  
Solids)   

R!NN�>%  a^ 
!>%%>�#?!!Nอ%>!# 

R!NN�>%  b^ 
!>%%>�#?!!Nอ%>!# 

R!NN�>%  c^ 
!>%%>�#?!!Nอ%>!# 

R!NN�>%  d^ 
!>%%>�#?!!Nอ%>!# 

b.  �อ�O�O�%>%@"%Qํ@#?Q�ห!    
(Total  Dissolved  Solids)   

R!NN�>%  _,^^^
!>%%>�#?!!Nอ%>!# 

R!NN�>%  _,^^^ 
!>%%>�#?!!Nอ%>!# 

R!NN�>%  _,a^^
!>%%>�#?!!Nอ%>!# - 
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พ@1@/ิเ�อ1์ 
ค่@/@�1ฐ@� 

อ@ค@1 
!1>เ.!  �. 

อ@ค@1 
!1>เ.!  �. 

อ@ค@1 
!1>เ.!  ค. 

อ@ค@1 
!1>เ.!  ง. 

2ํ@ห#?&อ@ค@#อ"CN
อ@0?"O%>อ@ค@#

�@�>�"์ 

2ํ@ห#?&อ@ค@#อ"CN
อ@0?"O%>อ@ค@#

�@�>�"์ 

2ํ@ห#?&อ@ค@#อ"CN
อ@0?"O%>อ@ค@#

�@�>�"์ 

N�>P!�@Q%�@�
'#>!@�Q%%Qํ@Q�O
'�!>R!NN�>%  
_,^^^   

2ํ@ห#?&อ@ค@#
2"@%�"@&@% 

N�>P!�@Q%�@�
'#>!@�Q%%Qํ@Q�O
'�!>R!NN�>%  
_,^^^   

2ํ@ห#?&อ@ค@#
2"@%�"@&@% 

- - 

c.  �?%R� ์ 
(Sulfide) 

R!NN�>%  _.^ 
!>%%>�#?!!Nอ%>!# 

R!NN�>%  _.^ 
!>%%>�#?!!Nอ%>!# 

R!NN�>%  _.^ 
!>%%>�#?!!Nอ%>!# - 

d.  #?NคNอO%   
(Total  Kjeldahl  Nitrogen) 

R!NN�>%  ac   
!>%%>�#?!!Nอ%>!# 

R!NN�>%  ac 
!>%%>�#?!!Nอ%>!# 

R!NN�>%  b^ 
!>%%>�#?!!Nอ%>!# - 

e.  %Qํ@!?%O%>R�!?%   
(Oil  and  Grease) 

R!NN�>%  `^ 
!>%%>�#?!!Nอ%>!# 

R!NN�>%  `^
!>%%>�#?!!Nอ%>!# 

R!NN�>%  `^
!>%%>�#?!!Nอ%>!# 

R!NN�>%  `^   
!>%%>�#?!!Nอ%>!#  

2ํ@ห#?&อ@ค@#อ"CNอ@0?"

R!NN�>%  c^  !>%%>�#?!
!Nอ%>!#  2ํ@ห#?&อ@ค@#
�@�>�"์O%>อ@ค@#
2"@%�"@&@% 

f.  O&ค#?N#?"�%BN!Pค%>�อ#์!#?Q�ห!  
(Total  Coliform  Bacteria)  
(2ํ@ห#?&อ@ค@#2"@%�"@&@%) 

R!NN�>%  c,^^^ 
(NอO!�?NอO%!Nอ  _^  ̂ 

!>%%>�#?!) 

R!NN�>%  c,^^^ 
(NอO!�?NอO%!Nอ  _^  ̂ 

!>%%>�#?!) 
- - 

g.  O&ค#?N#?"�%BN!�?คอ%Pค%>�อ#์!   
(Fecal  Coliform  Bacteria) 
(2ํ@ห#?&อ@ค@#2"@%�"@&@%) 

R!NN�>%  _,^^^  
(NอO!�?NอO%!Nอ  _^  ̂ 

!>%%>�#?!) 

R!NN�>%  _,^^^  
(NอO!�?NอO%!Nอ  _^  ̂ 

!>%%>�#?!) 
- - 

_^.  ค%อ#?%อ>2#> 
(Free  Chlorine) 
(2ํ@ห#?&อ@ค@#2"@%�"@&@%) 

R!NN�>%  _.^  
!>%%>�#?!!Nอ%>!# 

R!NN�>%  _.^  
!>%%>�#?!!Nอ%>!# - - 

 

หนา  ๔
เลม   ๑๔๑ ตอนพิเศษ   ๒๓๓    ง ราชกิจจานุเบกษา ๒๗   สิงหาคม   ๒๕๖๗



�Oอ d �@#!#/�2อ&!@!#ฐ@%ค/&คB!�@##>&@"%Qํ@#>Q��@�อ@ค@#QหOQ�O/>$?�@#   ?�!NอR'%?Q 
d._ ค/@!N'็%�# O%> N@�  QหOQ�ONค#APอ�/? ค/@!N'็%�# O%> N@��อ�%Qํ@  (pH  Meter)   

#?P!?ค/@!%>Nอ?" R!N!Pํ@�/N@  ^._  ห%N/" 

d.` &?Pอ ?  QหOQ�O/>$?&N!!?/อ"N@�#?PอB�ห C!>  `^  อ�0@N�%N�?"2  N'็%N/%@  c  /?%!> !Nอ�?% 

O%>ห@คN@ออ��>N�%%>%@" O/"/>$?NอR� ์!อ >�>Nค�?%  (Azide  Modification)  ห#Aอ/>$?N!!N&#%อ>N%O�P##    
(Membrane  Electrode)  ห#Aอ/>$?ออ'!>�คอ%P�#&  (Optical  Probe) 

d.a �อ�O�O�O�/%%อ"#?Q�ห!   QหOQ�O/>$?�#อ�(N@%�#> @1�#อ�Q"O�O/  (Glass  Fiber  Filter)   

O%>อ&OหO�#?PอB�ห C!>  !?Q�O!N  _^a  "@�  _^c  อ�0@N�%N�?"2  N'็%N/%@อ"N@�%Oอ"  _  �?P/P!� 
d.b �อ�O�O�%>%@"%Qํ@#?Q�ห!   QหOQ�O/>$?#>Nห"!?/อ"N@�#?P�#อ�(N@%�#> @1�#อ�Q"O�O/   

(Glass  Fiber  Filter)  O%>อ&OหO�#?PอB�ห C!>  _f^  อ�0@N�%N�?"2  N'็%N/%@อ"N@�%Oอ"  _  �?P/P!� 
d.c �?%R� ์  QหOQ�O/>$?RอPอP N!##>�  (Iodometric  Method)  ห#Aอ/>$?N!#>%?%&%C  

(Methylene  Blue  Method) 

d.d #?NคNอO%  QหOQ�O/>$?N�% @ห์%  (Kjeldahl)   

d.e %Qํ@!?%O%>R�!?%  QหOQ�O/>$?2�?  O/"!?/#ํ@%>%@"O%O/O"�ห@%Qํ@ห%?��อ�%Qํ@!?%O%>R�!?% 

d.f O&ค#?N#?"�%BN!Pค%>�อ#์!#?Q�ห! O%>O&ค#?N#?"�%BN!�?คอ%Pค%>�อ#์!  QหOQ�O/>$? 
!?%!>N�>%  #>/&์  N�อ#์N!%N#�?%  N#ค%>ค  (Multiple  Tube  Fermentation  Technique) 

d.g ค%อ#?%อ>2#>  QหOQ�O/>$?R#N##!  (Titrimetric  method)  ห#Aอ/>$?N#?"&2?  (Colorimetric  

method)  ห#Aอ/>$?RอPอP N!##>�  อ>N%O�P##   (Iodometric  Electrode  Technique)   

�Oอ e �@#ค> คํ@%/��%@ �อ�อ@ค@#!@!�Oอ  b  QหON'็%R'!@!/>$?�@##?Pค�>�##!�@#ค/&คB!
!%�>1�ํ@ห%   P "'#>�@0Q%#@��>��@%BN&�1@ 

�Oอ f �@#!#/�2อ&คN@!@!#ฐ@%%Qํ@#>Q�!@!�Oอ  d  !Oอ�N'็%R'!@!คCN!Aอ/>Nค#@>ห์%Qํ@O%>%Qํ@N2?" 
�อ�2!@ค!/>0/�##!2>P�O/ %Oอ!OหN�'#>N#0R#"  ห#Aอ  Standard  Methods  for  the  Examination   

of  Water  and  Wastewater  �@P�  American  Public  Health  Association,  American  Water  Works   
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คำแนะนำของคณะกรรมการสาธารณสุข ฉบับที่ 1/2550 
เรื่อง การควบคุมการประกอบกจิการสระว่ายน้ำ  

หรือกจิการอื่นๆในทำนองเดียวกัน 
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12 ArsenicBarium 1)  Digestion,  Hydride Generation/Atomic Absorption

Spectrometric Method[2]

2)  Digestion,  Inductively Coupled  Plasma  Method[2]

Digestion,  Inductively Coupled  Plasma  Method[2]

345 Biochemical Oxygen  DemandCadmiumChemicalOxygenDemand 1)  5-Day BOD Test,  Azide  Modification  Method[2]

2)  5-Day  BOD Test,  Membrane  Electrode  Method[2]

1)  Digestion,  Direct Air-Acetylene  Flame  Method[2]

2)  Digestion,  Inductively Coupled  Plasma  Method[2]

Closed  F}eftux, ntrimetric Method[2]

678 ColorcopperCyanide ADMI Weighted-Ordinate  Spectrophotometric

Method[2]

1)  Digestion,  Direct Air-Acetylene  Flame  Method[2]

2)  Digestion,  Inductively Coupled  Plasma  Method[2]

Distillation,  Colorimetric  Method[2]

9 Formaldehyde Distillation,  Colorimetric  Method[t]

10 Free  Chlorine lodometric Method[2]

11 Hexavalent Chromium Colorimetric  Method[2]

121314151617 LeadManganeseMercuryNickelOil&GreasepH 1)  Digestion,  Direct Air-Acetylene  Flame  Method[2]

2)  Digestion,  Inductively Coupled  Plasma  Method[2]

1)  Digestion,  Direct Air-Acetylene  Flame  Method[2]

2)  Digestion,  Inductively Coupled  Plasma  Method[2]

Digestion,  Cold-Vapor Atomic Absorption

Spectrometric Method[2]

1)  Digestion,  Direct Air-Acetylene  Flame  Method[2]

2)  Digestion,  Inductively Coupled  Plasma  Method[2]

1)  Liquid-Liquid,  Partition-Gravimetric  Method[2]

2)  Soxhlet  Extraction  Method[2]

Electrometric  Method[2]

18 Phenols Disti||ation, Direct Photometrlc Meth°d[2]    37wl

19  Selenium...



aaifluud fli5"afiu ~q-,
161lfltla;M

192021 SeleniumSulfideTemperature 1)  Digestion,  Hydride Generation/Atomic Absorption

Spectrometric Method[2]

2)  Digestion,  Inductively Coupled  Plasma  Method[2]

1)  lodometric  Method[2]

2)  Methylene  Blue  Method[2]

Laboratory and  Field  Methods[2]

22 Total  Dissolved  Solids Dried  at  |8o  0c[2]

23 Total  Kj.eldahl  Nitrogen Macro-Kj.eldahl  Method[2]

24 Total Suspended  Solids Dried  at  103-|o5  °c[2]

2526 Trivalent ChromiumZinc 1)  Digestion,  Direct Air-Acetylene  Flame  Method;

Colorimetric  Method;  Calculation[2]

2)  Digestion,  Inductively Coupled  Plasma  Method;

Colorimetric  Method;  Calculation[2]

1)  Digestion,  Direct Air-Acetylene  Flame  Method[2]

2jD,gest,on„uct,veLycoup\edp\asmaMetRE]

LE]mi5auia6d

1. aou"iiflin55ua"ifl@gr@"ibviqul53b"[".  dfioim"`u¥iLau. fiu"`fl¥qd  4. niiiVlm:  LSouiLngivi

m5fiucM`,  2547.

2.  APHA,  A\/\/\/\/A,  WEF.   Standard Methods for the  Examination  of Water and Wastewater.

23rd  ed.  Washington,  DC:  APHA,  2017.
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เอกสารสอบเทยีบเครื่องมือตรวจวัด  
 



 

 

 

 

 

 

 

Certificate of Calibration 

 
 

 

 

 

 

 



 

 

pH  Meter 

 

 

 

  

 

 



         Cert.No.: 26CH358
       Page.: 1 of 2

Equipment : pH Meter
Manufacturer : Thermo Scientific
Model : Eutech 1710
Serial No. : EA201091
ID No. : PHM-007
Condition As-Received: New Item
Received Date : 24 March 2026
Calibration Date : 26 March 2026
Reference : 2603-0807DC-1
Submitted by : Environment & Laboratory Co.,Ltd.

40 Soi Liangmueangnonthaburi 13 Talad Kwan, 
Mueang, Nonthaburi 11000

Ambient Temperature : (25  ±  2.5)  °C    
Relative Humidity : (50  ±  15) % 
Calibration  Procedure : In - house  method  :

- CP-CH5 by direct measurement with DC voltage
 standard and direct measurement with
 certified reference material (CRM)

Calibrated by : Walalak  Sirithean

Approved by :
Approved Signatory

(   ) Chakrit Waewwanjua
(   ) Ponpan  Paipim
(   ) Saithip  Meangmai
Issue Date : 30 March 2026



Cert.No.: 26CH358
Page.: 2 of 2

Condition of this calibration result
1

Serial No. ID No.
1 54030049 130RC116

- This measurement result is traceable to SI throught Technology Promotion Association (Thailand - Japan)

2 : The measurement results are traceable to SI through CPA chem Ltd.,
  ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

Buffer Solution
pH 4.008
pH 6.979
pH 10.010

3

Calibration  Results
Function : mV Measurement
Performing standard curve by Document Process Calibrator at pH (4,7,10)

Nominal Standard Coverage
 Value Voltage factor

Calibration Input
pH mV mV pH

pH Meter 4.00 177.48 177.4 4.00 2.00
S/N.: EA201091 7.00 0.00 0.0 7.00 2.00

10.00 -177.48 -177.4 10.00 2.00
Function : pH Measurement

 
Unit Under Actual pH Actual mV Coverage
Calibration Reading Reading factor

(mV) k
pH  Electrode 4.01 181.8 2.00
S/N.: ECFC7252201B 6.98 7.6 2.00

485 10.01 -164.9 2.00

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
factor k,  providing a level of confidence of approximately 95 %.

4.008 0.0079
6.979 0.0086
10.010 0.0095

-o0o-

Buffer Solution
Uncertainty of

Performing three buffers standard curve by using buffer nominal pH (4,7,10)

2. Certified Reference Materials

3. This certificate is valid only to the item calibrated on date and place of calibration.

               1) Document Process Calibrator

0.058

CPA chem

Standard  pH
pH Measurement  

(±)

Actual  Reading
Uncertainty of 
Measurement

( ±mV )

1. Reference Standard Instrument
Cert. No.

k

Manufacturer

25 Aug 202625E2743
Due Date

CPA chem

    Instrument

0.058
0.058

Unit Under

Lot No.

1150493
1187330
1187328

Exp. date

30 Oct 2026
18 Jan 2027
18 Jan 2028CPA chem



 

 

Incubator  20๐C 

 

 

 

 

 

 



Cert. No.: 25TM976
Page : 1 of 3

 
Equipment : Incubator

Manufacturer : Songserm Intercool

Model : -

Serial No. : -

ID No. : CHI-001

Submitted by : Environment & Laboratory Co.,Ltd.
40 Soi Liangmueangnonthaburi 13
Talad Kwan, Mueang
Nonthaburi  11000

Location : Room No. 301

Received Order :
Calibration Date :
Ambient Temperature : ( 26 ± 10 ) OC
Relative Humidity : ( 50 ± 30 ) % 
AC Line Voltage : ( 220 ± 22 ) V

Calibrated by :

Approved by :

Issue Date : 17 July 2025

(    ) Chakrit Waewwanjua
(    ) Suwit Imjai
(    ) Kunchit Promprat

Approved Signatory

08 - 09 July 2025
08 July 2025

Krisda Malee



Equipment : Incubator Cert. No.: 25TM976
Condition As-Received : Page : 2 of 3
Reference : 2507-0148OC-4
Procedure Used :-
    Calibration were conducted using calibration procedure CP-OT02 based on TLAS G-20 according to direct
measurement method with Data Acquisition which connected with Resistance Temperature Detector ( RTD ).
    The temperature scale used was based on ITS-90.
Condition of this result of calibration
1. Reference standard instrument:-

Instrument Serial No. Cert. No. Traceable Due Date
1 ) Data Acquisition MY57013711 24LM115 TPA 13 Jul 2025

2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This measurement result is traceable to the International System of Unit maintained through :

Remark : TPA : Technology Promotion Association ( Thailand - Japan )
Result of Calibration :- ( * )  Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Not Available

Ref. Std.
Beginning Finished ID No.:

26 25 1 22-18RTD-2/1
49 47 2 18RTD-2/2
221 220 3 18RTD-2/3

4 18RTD-2/4
5 18RTD-2/5
6 18RTD-2/6
7 18RTD-2/7
8 18RTD-2/8

9 (ref.) 18RTD-2/9
10 21-18RTD-2/10
11 18-18RTD-01
12 24-18RTD-02
13 18-18RTD-03
14 18-18RTD-04
15 18-18RTD-05
16 23-18RTD-06
17 18-18RTD-07
18 22-18RTD-08
19 24-18RTD-09

Position :

Used Item 

REL.Humi. ( % )
AC Supply ( Volt )

Environment during calibration 

Temp. ( °C )

a
b

c

W

D

W/2
D/2

H/2

1

2

3

4

9 (ref.)
13

10 12

6 8

5 7

11

H

Probe Installation Details : 
a = 5.0 cm
b = 5.0 cm
c = 5.0 cm

Dimension of Chamber : 
D = 0.60 m
W = 0.72 m
H = 1.2 m

Capacity = 0.52 m³



Equipment : Cert. No.: 25TM976
Condition As-Received : Page : 3 of 3
Reference :
Result of Calibration :-
Function of UUC* : Temperature Source
Fresh air setting : Not Available

UUC* UUC* Overall Coverage
Setting Reading Variation  Factor 
( °C ) ( °C ) ( °C ) k
20.0 20.0 1.4 2

Uncertainty
 ( ±°C )

1 2 3 4 5 6 7 8 9 (ref.)
20.029 19.954 20.637 19.540 20.031 19.854 19.849 19.958 19.959

10 11 12 13
20.269 19.859 20.139 19.774

Average* : The average of 30 values in each position.
Temperature stability : One-half of the greatest maximum difference of measured temperature at any one sensor.
Temperature uniformity : The maximum difference of measured temperatures at any sensors and the measured 
temperature at the reference location  which are observed at the same time or at as close an observation time as 
possible to determine the temperature pattern or homogeneity within the chamber under steady-state conditions.
Overall Variation : The Difference of the maximum and minimum measured temperatures throughout observation.
UUC*  :   Unit Under Calibration
Note  :   The reported uncertainty of measurement was included stability and excluded uniformity.

      The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage 
factor k, providing a level of confidence of approximately 95 %.

-o0o-

0.34

20.0

20.0

Calibration
Point ( °C )

Incubator

Measured Temperature ( °C )  

0.750.15

( * )  Without Adjustment

Used Item 
2507-0148OC-4

uniformity 
Calibration

Point 
( °C )

Temperature

( °C )

Temperature
stability 
 ( ± °C )

Position



Cert. No.: 25TM977
Page : 1 of 3

 
Equipment : Incubator

Manufacturer : Sanden Intercool

Model : SRC-680SRTM

Serial No. : SRC680201-1107-00166

ID No. : CHI-003

Submitted by : EnvironMent & Laboratory Co.,Ltd.
40 Soi Liangmueangnonthaburi 13,
Talad Kwan, Mueang,
Nonthaburi 11000

Location : Room No. 301

Received Order :
Calibration Date :
Ambient Temperature : ( 26 ± 10 ) OC
Relative Humidity : ( 50 ± 30 ) % 
AC Line Voltage : ( 220 ± 22 ) V

Calibrated by :

Approved by :

Issue Date : 17 July 2025

(    ) Chakrit Waewwanjua
(    ) Suwit Imjai
(    ) Kunchit Promprat

Approved Signatory

09 July 2025
08 July 2025

Uthen Kankawi



Equipment : Incubator Cert. No.: 25TM977
Condition As-Received : Page : 2 of 3
Reference : 2507-0148OC-5
Procedure Used :-
    Calibration were conducted using calibration procedure CP-OT02 based on TLAS G-20 according to direct
measurement method with Data Acquisition which connected with Resistance Temperature Detector ( RTD ).
    The temperature scale used was based on ITS-90.
Condition of this result of calibration
1. Reference standard instrument:-

Instrument Serial No. Cert. No. Traceable Due Date
1 ) Data Acquisition MY49023932 24LM119 TPA 27 Jul 2025
2 ) Data Acquisition MY49023932 24LM119 TPA, 27 Jul 2025

2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This measurement result is traceable to the International System of Unit maintained through :

Remark : TPA : Technology Promotion Association ( Thailand - Japan )
Result of Calibration :- ( * )  Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Close

Ref. Std.
Beginning Finished ID No.:

28 29 1 20-16RTD-01
54 55 2 20-16RTD-02
224 225 3 20-16RTD-03

4 20-16RTD-04
5 22-16RTD-05
6 20-16RTD-06
7 20-16RTD-07
8 22-16RTD-08

9 (ref.) 22-16RTD-09
10 20-16RTD-10
11 19-16RTD-01
12 19-16RTD-02
13 19-16RTD-03
14 23-16RTD-04
15 19-16RTD-05
16 19-14RTD-06
17 21-16RTD-07
18 19-16RTD-08
19 19-16RTD-09

Position :

Used Item 

REL.Humi. ( % )
AC Supply ( Volt )

Environment during calibration 

Temp. ( °C )

a
b

c

W

D

W/2
D/2

H/2

1

2

3

4

9 (ref.)
13

10 12

6 8

5 7

11

H

Probe Installation Details : 
a = 10 cm
b = 10 cm
c = 10 cm

Dimension of Chamber : 
D = 0.60 m
W = 0.60 m
H = 1.2 m

Capacity = 0.43 m³



Equipment : Cert. No.: 25TM977
Condition As-Received : Page : 3 of 3
Reference :
Result of Calibration :-
Function of UUC* : Temperature Source
Fresh air setting : Close

UUC* UUC* Overall Coverage
Setting Reading Variation  Factor 
( °C ) ( °C ) ( °C ) k
20.0 20.0 0.80 2

Uncertainty
 ( ±°C )

1 2 3 4 5 6 7 8 9 (ref.)
19.957 20.008 20.073 19.725 19.753 19.679 19.701 19.670 20.012

10 11 12 13
19.789 19.773 20.168 19.744

Average* : The average of 30 values in each position.
Temperature stability : One-half of the greatest maximum difference of measured temperature at any one sensor.
Temperature uniformity : The maximum difference of measured temperatures at any sensors and the measured 
temperature at the reference location  which are observed at the same time or at as close an observation time as 
possible to determine the temperature pattern or homogeneity within the chamber under steady-state conditions.
Overall Variation : The Difference of the maximum and minimum measured temperatures throughout observation.
UUC*  :   Unit Under Calibration
Note  :   The reported uncertainty of measurement was included stability and excluded uniformity.

      The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage 
factor k, providing a level of confidence of approximately 95 %.

-o0o-

20.0

Calibration
Point ( °C )

20.0 0.35

Incubator

Measured Temperature ( °C )  

0.430.21

( * )  Without Adjustment

Used Item 
2507-0148OC-5

uniformity 
Calibration

Point 
( °C )

Temperature

( °C )

Temperature
stability 
 ( ± °C )

Position



 

 

Hot Air Oven 

 

 

 

 

 

 



Cert. No.: 25TM973
Page : 1 of 3

 
Equipment : Hot Air Oven

Manufacturer : FRANCE ETUVES

Model : XU058

Serial No. : P427

ID No. : CHO-003

Submitted by : Environment & Laboratory Co.,Ltd.
40 Soi Liangmueangnonthaburi 13
Talad Kwan, Mueang
Nonthaburi  11000

Location : Room No. 303

Received Order :
Calibration Date :
Ambient Temperature : ( 26 ± 10 ) OC
Relative Humidity : ( 50 ± 30 ) % 
AC Line Voltage : ( 220 ± 22 ) V

Calibrated by :

Approved by :

Issue Date :

08 July 2025
08 July 2025

Krisda Malee

17 July 2025

(    ) Chakrit Waewwanjua
(    ) Suwit Imjai
(    ) Kunchit Promprat

Approved Signatory



Equipment : Cert. No.: 25TM973
Condition As-Received : Page : 2 of 3
Reference :
Procedure Used :-
    Calibration were conducted using calibration procedure CP-OT02 based on TLAS G-20 according to direct
measurement method with Data Acquisition which connected with Resistance Temperature Detector ( RTD )
and Thermocouple Type T.
    The temperature scale used was based on ITS-90.
Condition of this result of calibration
1. Reference standard instrument:-

Instrument Serial No. Cert. No. Due Date
1 ) Data Acquisition MY57013823 25LM75 06 May 2026

2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This measurement result is traceable to the International System of Unit maintained through :

Remark : TPA : Technology Promotion Association ( Thailand - Japan )
Result of Calibration :- ( * )  Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Close

Beginning Finished
27 26
45 53
221 220

1 21-17TC-01 25-17RTD-01
2 21-17TC-02 25-17RTD-02
3 21-17TC-03 25-17RTD-03
4 21-17TC-04 25-17RTD-04
5 21-17TC-05 25-17RTD-05
6 21-17TC-06 25-17RTD-06
7 21-17TC-07 25-17RTD-07
8 21-17TC-08 25-17RTD-08

9 (ref.) 21-17TC-09 25-17RTD-09

Calibration Point

Position : ( 104 ) °C( 180 ) °C

Ref. Std. ID No.: @

Hot Air Oven
Used Item 

REL.Humid. ( % )
AC Supply ( Volt )

Environment during calibration 

2507-0148OC-1

Temp. ( OC )

Traceable
TPA

D

H

2

3

4

9

6

7
5

8

W/2 D/2

H/2

a
b

c

W

1 (ref.)

Cal point

Cal point

c

H
W/2

D/2

H/2

1

2

3

4

9 (ref.)

1

2

3

4

6 8

5 7

6 8

7

9 (ref.)

b
c5

a W

D

D = 0.36 m
W = 0.40 m
H = 0.40 m

Capacity = 0.058 m³

Dimension of Chamber : Probe Installation Details : 
a = 5.0 cm
b = 5.0 cm
c = 5.0 cm



Equipment : Cert. No.: 25TM973
Condition As-Received : Page : 3 of 3
Reference :
Result of Calibration :-
Function of UUC* : Temperature Source
Fresh air setting : Close
Calibration UUC* UUC* Overall Coverage

Point Setting Reading Variation  Factor
( °C ) ( °C ) ( °C ) ( °C ) k
104.0 104.0 104.0 1.1 2
180.0 180.0 180.0 1.6 2

Calibration
Point 
( °C ) 1 2 3 4 5 6 7 8 9 (ref.)  ( ±°C )
104.0 104.292 104.384 104.433 103.993 103.517 103.702 103.589 103.485 104.251 0.42
180.0 180.452 180.835 180.369 180.065 179.472 179.802 179.772 179.462 180.288 1.1

Average* : The average of 30 values in each position.
Temperature stability : One-half of the greatest maximum difference of measured temperature at any one sensor.
Temperature uniformity : The maximum difference of measured temperatures at any sensors and the measured 
temperature at the reference location  which are observed at the same time or at as close an observation time as 
possible to determine the temperature pattern or homogeneity within the chamber under steady-state conditions.
Overall Variation : The Difference of the maximum and minimum measured temperatures throughout observation.
UUC*  :   Unit Under Calibration
Note  :   The reported uncertainty of measurement was included stability and excluded uniformity .
      The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage 
factor k, providing a level of confidence of approximately 95 %.

Temperature

( * )  Without Adjustment

Hot Air Oven
Used Item 
2507-0148OC-1

Temperature

Position UncertaintyMeasured Temperature ( °C )  

stability
 ( ± °C )

uniformity
( °C )

-o0o-

0.95
0.11
0.19

0.84



Cert. No.: 25TM974
Page : 1 of 3

 
Equipment : Hot Air Oven

Manufacturer : FRANCE ETUVES

Model : XU058

Serial No. : P790

ID No. : CHO-004

Submitted by : Environment & Laboratory Co.,Ltd.
40 Soi Liangmueangnonthaburi 13
Talad Kwan, Mueang
Nonthaburi  11000

Location : Room No. 303

Received Order :
Calibration Date :
Ambient Temperature : ( 26 ± 10 ) OC
Relative Humidity : ( 50 ± 30 ) % 
AC Line Voltage : ( 220 ± 22 ) V

Calibrated by :

Approved by :

Issue Date :

08 July 2025
08 July 2025

Krisda Malee

17 July 2025

(    ) Chakrit Waewwanjua
(    ) Suwit Imjai
(    ) Kunchit Promprat

Approved Signatory



Equipment : Cert. No.: 25TM974
Condition As-Received : Page : 2 of 3
Reference :
Procedure Used :-
    Calibration were conducted using calibration procedure CP-OT02 based on TLAS G-20 according to direct
measurement method with Data Acquisition which connected with Resistance Temperature Detector ( RTD )
and Thermocouple Type T.
    The temperature scale used was based on ITS-90.
Condition of this result of calibration
1. Reference standard instrument:-

Instrument Serial No. Cert. No. Due Date
1 ) Data Acquisition MY57013823 25LM75 06 May 2026

2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This measurement result is traceable to the International System of Unit maintained through :

Remark : TPA : Technology Promotion Association ( Thailand - Japan )
Result of Calibration :- ( * )  Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Close

Beginning Finished
28 26
47 51
220 221

1 21-17TC-01 25-17RTD-01
2 21-17TC-02 25-17RTD-02
3 21-17TC-03 25-17RTD-03
4 21-17TC-04 25-17RTD-04
5 21-17TC-05 25-17RTD-05
6 21-17TC-06 25-17RTD-06
7 21-17TC-07 25-17RTD-07
8 21-17TC-08 25-17RTD-08

9 (ref.) 21-17TC-09 25-17RTD-09

Calibration Point

Position : ( 104 ) °C( 180 ) °C

Ref. Std. ID No.: @

Hot Air Oven
Used Item 

REL.Humid. ( % )
AC Supply ( Volt )

Environment during calibration 

2507-0148OC-2

Temp. ( OC )

Traceable
TPA

D

H

2

3

4

9

6

7
5

8

W/2 D/2

H/2

a
b

c

W

1 (ref.)

Cal point

Cal point

c

H
W/2

D/2

H/2

1

2

3

4

9 (ref.)

1

2

3

4

6 8

5 7

6 8

7

9 (ref.)

b
c5

a W

D

D = 0.36 m
W = 0.40 m
H = 0.40 m

Capacity = 0.058 m³

Dimension of Chamber : Probe Installation Details : 
a = 5.0 cm
b = 5.0 cm
c = 5.0 cm



Equipment : Cert. No.: 25TM974
Condition As-Received : Page : 3 of 3
Reference :
Result of Calibration :-
Function of UUC* : Temperature Source
Fresh air setting : Close
Calibration UUC* UUC* Overall Coverage

Point Setting Reading Variation  Factor
( °C ) ( °C ) ( °C ) ( °C ) k
104.0 104.0 104.0 1.1 2
180.0 180.0 180.0 1.9 2

Calibration
Point 
( °C ) 1 2 3 4 5 6 7 8 9 (ref.)  ( ±°C )
104.0 103.529 103.769 104.251 104.428 103.589 103.683 104.172 103.978 104.411 0.42
180.0 180.583 179.425 180.832 179.981 179.369 179.667 180.479 180.019 180.809 1.1

Average* : The average of 30 values in each position.
Temperature stability : One-half of the greatest maximum difference of measured temperature at any one sensor.
Temperature uniformity : The maximum difference of measured temperatures at any sensors and the measured 
temperature at the reference location  which are observed at the same time or at as close an observation time as 
possible to determine the temperature pattern or homogeneity within the chamber under steady-state conditions.
Overall Variation : The Difference of the maximum and minimum measured temperatures throughout observation.
UUC*  :   Unit Under Calibration
Note  :   The reported uncertainty of measurement was included stability and excluded uniformity .
      The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage 
factor k, providing a level of confidence of approximately 95 %.

Temperature

( * )  Without Adjustment

Hot Air Oven
Used Item 
2507-0148OC-2

Temperature

Position UncertaintyMeasured Temperature ( °C )  

stability
 ( ± °C )

uniformity
( °C )

-o0o-

1.6
0.13
0.24

1.0



 

 

Electronic  Balance 

 

 

 

 

 

 



Cert.No.: 25MM393
Page.: 1 of 3

 
Equipment : Electronic Balance

Manufacturer : Mettler Toledo

Model : ML204T /00

Serial No. : B647342339

ID No. : ANB-003

Submitted by : Environment & Laboratory Co.,Ltd.
40 Soi Liangmueangnonthaburi 13
Talad Kwan, Mueang
Nonthaburi  11000

Location : Room No. 304

Received order : 08 July 2025
Calibration Date : 08 July 2025
Ambient Temperature : 15 oC to 40 oC
Relative Humidity : 30 % to 90 %

Calibrated by :

Approved by :

Issue Date : 21 July 2025

Krisda Malee

Approved Signatory
(    ) Chakrit Waewwanjua
(    ) Suwit Imjai
(    ) Kunchit Promprat



Equipment : Cert.No.: 25MM393
Condition As-Received : Page: 2 of 3
Reference :
Procedure used :-
     Calibration were conducted using in-house calibration procedure CP-OB01 based on UKAS LAB 14
according to direct measurement method against standard weight.
Condition of this result of calibration
1. Reference standard instruments:-

Cert. No. Traceable Due date
 1)  Standard Weight Set (E2) MM-0013-24 NIMT 25 Jan 2026
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This result of calibration was made on requested at the point specified by customer.
4. This certificate is not certified for any commercial transaction.
5. This measurement result is traceable to the International System of Unit maintained through :

Remark : NIMT : National Institute of Metrology Thailand
Result of calibration (   ) Without Adjustment   ( * ) After Adjustment by Internal Calibration
Range capacity : 0 g to 220 g Resolution 0.0001 g
Before Adjustment :

Coverage
Factor
( k )

2
2

After Adjustment :
1. Determination of the standard deviation of weighing machine ( n = 10 )

2507-0148OC-7

Electronic Balance
Used Item

Serial No.
24053

Applied Weight

200

( g )
Standard Deviation

of Reading ( g )
0.00005
0.00004

100

Measurement

( g ) ( ± mg )

0.30+0.0002
0.17+0.0004

Uncertainty

Instruments

200

( g )
CorrectionReading

 Balance
Applied Weight

199.9998

( g )
99.9996100



Equipment : Electronic Balance Cert.No.:
Condition As-Received : Page: 3 of 3
Reference :
Result of calibration
2. Effect of off center loading
     A mass of 100 g was placed to various position on the pan.
The weighing machine reading error obtained is given in the table

Position 2 Position 3 Position 4 Position 5
( g ) ( g ) ( g ) ( g )

-0.0002 -0.0002 -0.0002 -0.0002
3. Departure from nominal value

Balance Measurement Coverage Specification
Reading Correction Uncertainty Factor Limit

( g ) ( g ) ( ± mg ) ( k ) ( ± g )
0.0000 0.0000 0.12 2.06 -
0.1000 0.0000 0.12 2.06 -
0.2000 0.0000 0.12 2.06 -
1.0000 0.0000 0.12 2.06 -
5.0000 0.0000 0.12 2.06 -
9.9999 +0.0001 0.12 2.06 -
19.9999 +0.0001 0.12 2.05 -
50.0001 -0.0001 0.14 2 -
100.0000 0.0000 0.17 2 -
150.0000 0.0000 0.29 2 -
200.0000 0.0000 0.30 2 -

   The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
factor k, providing a level of confidence of approximately 95 %.

-o0o-

Position 1
( g )

-0.0001

0.2
1
5
10
20

Applied
Weight

( g )
Unload

0.1

100
150 -

-200

25MM393

off-center and central loading
( g )

0.0001

Used Item
2507-0148OC-7

Maximum difference between

50

-
-
-
-
-

Judgement

-
-
-
-

Front

2 3

1

5 4

Front

3

5 4

2

1 3

Front

1

2

5 4



Cert.No.: 25MM394
Page.: 1 of 3

 
Equipment : Electronic Balance

Manufacturer : Mettler Toledo

Model : AL204

Serial No. : 1228510730

ID No. : ANB-002

Submitted by : Environment & Laboratory Co.,Ltd.
40 Soi Liangmueangnonthaburi 13
Talad Kwan, Mueang
Nonthaburi  11000

Location : Room No. 304

Received order : 08 July 2025
Calibration Date : 08 July 2025
Ambient Temperature : 15 oC to 40 oC
Relative Humidity : 30 % to 90 %

Calibrated by :

Approved by :

Issue Date : 21 July 2025

Krisda Malee

Approved Signatory
(    ) Chakrit Waewwanjua
(    ) Suwit Imjai
(    ) Kunchit Promprat



Equipment : Cert.No.: 25MM394
Condition As-Received : Page: 2 of 3
Reference :
Procedure used :-
     Calibration were conducted using in-house calibration procedure CP-OB01 based on UKAS LAB 14
according to direct measurement method against standard weight.
Condition of this result of calibration
1. Reference standard instruments:-

Cert. No. Traceable Due date
 1)  Standard Weight Set (E2) MM-0013-24 NIMT 25 Jan 2026
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This result of calibration was made on requested at the point specified by customer.
4. This certificate is not certified for any commercial transaction.
5. This measurement result is traceable to the International System of Unit maintained through :

Remark : NIMT : National Institute of Metrology Thailand
Result of calibration (   ) Without Adjustment   ( * ) After Adjustment by External Calibration
Range capacity : 0 g to 220 g Resolution 0.0001 g
Before Adjustment :

Coverage
Factor
( k )

2
2

After Adjustment :
1. Determination of the standard deviation of weighing machine ( n = 10 )

2507-0148OC-8

Electronic Balance
Used Item

Serial No.
24053

Applied Weight

200

( g )
Standard Deviation

of Reading ( g )
0.00005
0.00005

100

Measurement

( g ) ( ± mg )

0.30-0.0029
0.17-0.0016

Uncertainty

Instruments

200

( g )
CorrectionReading

 Balance
Applied Weight

200.0029

( g )
100.0016100



Equipment : Electronic Balance Cert.No.:
Condition As-Received : Page: 3 of 3
Reference :
Result of calibration
2. Effect of off center loading
     A mass of 100 g was placed to various position on the pan.
The weighing machine reading error obtained is given in the table

Position 2 Position 3 Position 4 Position 5
( g ) ( g ) ( g ) ( g )

0.0000 -0.0001 +0.0002 +0.0003
3. Departure from nominal value

Balance Measurement Coverage Specification
Reading Correction Uncertainty Factor Limit

( g ) ( g ) ( ± mg ) ( k ) ( ± g )
0.0000 0.0000 0.11 2.05 -
0.1000 0.0000 0.11 2.05 -
0.2000 0.0000 0.11 2.05 -
1.0001 -0.0001 0.11 2.05 -
5.0001 -0.0001 0.12 2.05 -
10.0001 -0.0001 0.12 2.05 -
20.0000 0.0000 0.12 2.04 -
50.0000 0.0000 0.14 2 -
100.0001 -0.0001 0.17 2 -
150.0001 -0.0001 0.29 2 -
199.9998 +0.0002 0.30 2 -

   The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
factor k, providing a level of confidence of approximately 95 %.

-o0o-

Position 1
( g )

0.0000

0.2
1
5
10
20

Applied
Weight

( g )
Unload

0.1

100
150 -

-200

25MM394

off-center and central loading
( g )

0.0003

Used Item
2507-0148OC-8

Maximum difference between

50

-
-
-
-
-

Judgement

-
-
-
-

Front

2 3

1

5 4

Front

3

5 4

2

1 3

Front

1

2

5 4



 

 

Autoclave 

 

 

 

 

 

 



Cert. No.: 25TM975
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Equipment : Autoclave

Manufacturer : Lauson

Model : LS-50HD

Serial No. : 22L-0841

ID No. : AUT-02

Submitted by : Environment & Laboratory Co.,Ltd.
40 Soi Liangmueangnonthaburi 13
Talad Kwan, Mueang
Nonthaburi  11000

Location : หอ้งปฏบิตักิารวเิคราะห ์1

Received Order :
Calibration Date :
Ambient Temperature : ( 26 ± 10 ) OC
Relative Humidity : ( 50 ± 30 ) % 
AC Line Voltage : ( 220 ± 22 ) V

Calibrated by :

Approved by :

Issue Date :

09 July 2025
08 July 2025

Krisda Malee

Approved Signatory

21 July 2025

(    ) Chakrit Waewwanjua
(    ) Suwit Imjai
(    ) Kunchit Promprat



Equipment : Cert. No.: 25TM975
Condition As-Received : Page : 2 of 3
Reference :
Procedure Used :-
     Calibration were conducted using in-house calibration procedure CP-OT03 Based on BS 2646-5 according to
direct measurement method with Data Acquisition which connected with Thermocouple Type T
    The temperature scale used was based on ITS-90.
Condition of this result of calibration
1. Reference standard instrument:- 

Instrument Cert. No.
    1 ) Data Acquisition 25LM75
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This measurement result is traceable to the International System of Unit maintained through :
4. This result of calibration covers laboratory autoclaves for the sterilization of goods and material which 
could be infected with organisms categorized as Hazard Group 1, 2 and 3** 
(** = Categorization of pathogens according to hazard and categories of containment, second edition, 1990 )
It does not cover autoclaves for use with material infect with organisms in Hazard Group 4, for which 
complete containment and sterilization of infected condensate is considered to be essential.
This result of calibration does not apply to sterilizers or disinfectors used for medical, dental, pharmaceutical
or veterinary purposes which are directry concerned with patient care, or those used for fabrics subjected to
sterilization which are required to be dry at the end of cycle.

Remark : TPA : Technology Promotion Association ( Thailand - Japan )
Result of Calibration :- ( * )  Without Adjustment
Function of UUC* : Temperature Source

( °C ) ( %R.H. )
27 56
26 53

1 = Center of chamber
2 = Temperature sensor
3 = Exhaust port

TPA

21-17TC-02
21-17TC-03

221

Ref. Std. 
ID No.:

21-17TC-01

Used Item 
2507-0148OC-6

Autoclave

Position

Beginning of Calibration
Finished of Calibration

Description 

Environmental

220

( Volt )

Due Date
06 May 2026

Serial No.
MY57013823

Traceable

            

            

        



Equipment : Cert. No.: 25TM975
Condition As-Received : Page : 3 of 3
Reference :
Result of Calibration :- ( * )  Without Adjustment
Function of UUC* : Temperature Source

Operating parameter Set : Temperature = 121.0 OC
Sterilization period = 15 minute

UUC* Pressure
Setting Reading
( °C )  ( ± °C ) ( MPa )

1
2
3

Average*   :   The average of 30 values in each position.
Stability  :   One-half of the greatest maximum difference of measured temperature at any one probe.
UUC*  :  Unit Under Calibration
Note  :   The reported uncertainty of measurement was included stability and excluded uniformity .

         The reported uncertainty of measurement was based on a standard uncertainty multiplied by a 
 coverage factor k, providing a level of confidence of approximately 95 %.

0.910.51

-o0o-

121.0
121.023

121.4
121.079
121.066

Position
Average*

Standard Reading
( °C )

0.1

Autoclave
Used Item 
2507-0148OC-6

2

Coverage
 Factor 
k

Stability Uncertainty

 ( ± °C )

UUC*
Reading

( °C )



 

 

Incubator  35๐C 

 

 

 

 

 

 



Cert. No.: 25TM952
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Equipment : Incubator

Manufacturer : Envilab-Inteligent

Model : -

Serial No. : -

ID No. : CHI-005

Submitted by : Environment & Laboratory Co.,Ltd
40 Soi liangmueangnonthaburi 13
Talad Kwan, Mueang,
Nonthaburi  11000

Location : หอ้งปฏบิตักิารวเิคราะห ์4

Received Order :
Calibration Date :
Ambient Temperature : ( 26 ± 10 ) OC
Relative Humidity : ( 50 ± 30 ) % 
AC Line Voltage : ( 220 ± 22 ) V

Calibrated by :

Approved by :

Issue Date :

08 July 2025
08 July 2025

Preecha Hlahib

21 July 2025

(    ) Chakrit Waewwanjua
(    ) Suwit Imjai
(    ) Kunchit Promprat

Approved Signatory



Equipment : Cert. No.: 25TM952
Condition As-Received : Page : 2 of 3
Reference :
Procedure Used :-
    Calibration were conducted using calibration procedure CP-OT02 based on TLAS G-20 according to direct
measurement method with Data Acquisition which connected with Resistance Temperature Detector ( RTD ).
    The temperature scale used was based on ITS-90.
Condition of this result of calibration
1. Reference standard instrument:-

Instrument Serial No. Cert. No. Due Date
1 ) Data Acquisition MY57013711 24LM115 13 Jul 2025

2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This measurement result is traceable to the International System of Unit maintained through :

Remark : TPA : Technology Promotion Association ( Thailand - Japan )
Result of Calibration :- ( * )  Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Not Available

Beginning Finished
24 24
55 45
221 222

Ref. Std.
ID No.:

1 22-18RTD-2/1
2 18RTD-2/2
3 18RTD-2/3
4 18RTD-2/4
5 18RTD-2/5
6 18RTD-2/6
7 18RTD-2/7
8 18RTD-2/8

9 (ref.) 18RTD-2/9

Incubator
Used Item 
2507-0148OC-11

Environment during calibration 

Traceable
TPA

Position :

REL.Humid. ( % )
AC Supply ( Volt )

Temp. ( OC )

D

H

2

3

4

9

6

7
5

8

W/2 D/2

H/2

a
b

c

W

1 (ref.)

เลอืกดว้ย

เลอืกดว้ย

c

H
W/2

D/2

H/2

1

2

3

4

9 (ref.)

1

2

3

4

6 8

5 7

6 8

7

9 (ref.)

b
c5

a W

D

D = 0.40 m
W = 0.70 m
H = 1.0 m

Capacity = 0.28 m³

Dimension of Chamber : Probe Installation Details : 
a = 5.0 cm
b = 5.0 cm
c = 5.0 cm



Equipment : Cert. No.: 25TM952
Condition As-Received : Page : 3 of 3
Reference :
Result of Calibration :-
Function of UUC* : Temperature Source
Fresh air setting : Not Available
Calibration UUC* UUC* Overall Coverage

Point Setting Reading Variation  Factor
( °C ) ( °C ) ( °C ) ( °C ) k
35.0 35.0 35.0 0.89 2

Calibration
Point 
( °C ) 1 2 3 4 5 6 7 8 9 (ref.)  ( ±°C )
35.0 34.986 34.761 34.591 34.742 34.892 34.883 35.175 35.186 35.029 0.53

Average* : The average of 30 values in each position.
Temperature stability : One-half of the greatest maximum difference of measured temperature at any one sensor.
Temperature uniformity : The maximum difference of measured temperatures at any sensors and the measured 
temperature at the reference location  which are observed at the same time or at as close an observation time as 
possible to determine the temperature pattern or homogeneity within the chamber under steady-state conditions.
Overall Variation : The Difference of the maximum and minimum measured temperatures throughout observation.
UUC*  :   Unit Under Calibration
Note  :   The reported uncertainty of measurement was included stability and excluded uniformity .
      The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage 
factor k, providing a level of confidence of approximately 95 %.

( * )  Without Adjustment

Incubator
Used Item 
2507-0148OC-11

Temperature
stability
 ( ± °C )

uniformity
( °C )

Temperature

-o0o-

0.31 0.57

Position UncertaintyMeasured Temperature ( °C )  



 

 

Water Bath 44.5๐C 

 

 

 

 

 

 



Cert. No.: 25TM951
Page : 1 of 3

 
Equipment : Water Bath

Manufacturer : Memmert

Model : WNE 14

Serial No. : L418.1373

ID No. : WAB-02

Submitted by : Environment & Laboratory Co.,Ltd
40 Soi liangmueangnonthaburi 13
Talad Kwan, Mueang,
Nonthaburi  11000

Location : หอ้งปฏบิตักิารวเิคราะห ์4

Received Order :
Calibration Date :
Ambient Temperature : ( 26 ± 10 ) OC
Relative Humidity : ( 50 ± 30 ) % 
AC Line Voltage : ( 220 ± 22 ) V

Calibrated by :

Approved by :

Issue Date :

08 July 2025
08 July 2025

Preecha Hlahib

Approved Signatory

21 July 2025

(    ) Chakrit Waewwanjua
(    ) Suwit Imjai
(    ) Kunchit Promprat



Equipment : Cert. No.: 25TM951
Condition As-Received : Used Item Page : 2 of 3
Reference : 2507-0148OC-3
Procedure Used :-
       Calibration were conducted using in-house calibration procedure CP-OT04 Based on ASTM E715 according
to direct measurement method with Data Acquisition which connected with Industrial Platinum Resistance
Thermometer ( IPRT ).
    The temperature scale used was based on ITS-90.
Condition of this result of calibration
1. Reference standard instrument:-

Instrument Serial No. Cert. No. Traceable Due Date
1 ) Data Acquisition MY57013711 24LM115 TPA 13 Jul 2025

2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This measurement result is traceable to the International System of Unit maintained through :

Remark : TPA : Technology Promotion Association ( Thailand - Japan )
Result of Calibration :- ( * )  Without Adjustment
Function of UUC* : Temperature Source
Heat transfer medium used : Water

( °C ) ( %R.H. )
Beginning of Calibration 24 55
Finished of Calibration 21 56

1
2
3
4

5(ref.)

Water Bath

221
221

4803988-003

Environmental AC Voltage Supply
( Volt )

4803988-005

Position : Ref. Std. 
ID No.:

4803988-001

4803988-004

4803988-0021 2
34

5(ref.)

Front



Equipment : Cert. No.: 25TM951
Condition As-Received : Used Item Page : 3 of 3
Reference : 2507-0148OC-3
Result of Calibration :- ( * )  Without Adjustment
Function of UUC* : Temperature Source

Calibration UUC*
point Reading
( °C ) ( °C ) 1 2 3 4 5 (ref.)  ( ± °C )
44.5 44.5 44.569 44.543 44.554 44.587 44.593 0.15
60.0 60.0 60.293 60.259 60.206 60.246 60.291 0.15

Calibration Coverage
point  Factor 
( °C )  ( ± °C ) k
44.5 0.045 2
60.0 0.050 2

Average* : The average of 30 values in each position.
Uniformity : The maximum difference of measured temperatures at any sensors and the measured temperature 
at the reference location  which are observed at the same time or at as close an observation time as possible 
to determine the temperature pattern or homogeneity within the chamber under steady-state conditions.
Stability  :   One-half of the greatest maximum difference of measured temperature at any one probe.
UUC*  :  Unit Under Calibration
Note  :   The reported uncertainty of measurement was included stability and excluded uniformity.

         The reported uncertainty of measurement was based on a standard uncertainty multiplied by a 
coverage factor k,  providing a level of confidence of approximately 95 %.

Water Bath

Average* Standard Reading ( OC )
Position

UUC*
Setting
( °C )

Uncertainty

-o0o-

0.098
0.13

60.0

( °C )

Uniformity Stability 

44.5




