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สำเนาใบรบัรองการสอบเทียบเครื่องมือตรวจวัด 



 

คุณภาพอากาศจากปลองระบาย 



Equipment Information
Manufacturer Calibration Date
Model Background
Serial Number Coefficient

Room Temperature 26.3
Standard Gas Information
Zero Gas Span Gas
Cylinder Number Cylinder Number
Component Component
Concentration 99.999 % Concentration 91.06 ppm
Expiration Date Expiration Date

Measurement Range 100
% Measurement Range 91.06

Multi-Point Gas Test Data

Actual
Value 1 2 3 Average ppm %

0.0 0.1 0.1 0.3 0.17 0.17
18.21 18.10 18.00 18.10 18.07 -0.15 0.80
36.42 36.40 36.30 36.30 36.33 -0.09 0.25
54.64 54.40 54.20 54.20 54.27 -0.37 0.68
72.85 72.80 72.40 72.40 72.53 -0.31 0.43
91.06 91.20 91.10 90.90 91.07 0.01 0.01

Average 0.43
Result PASS

Slope 0.9975 -0.0111 1.0000
%Slope -0.2489% -0.0111% -0.0014%
Result PASS PASS PASS

Multi-Point Gas Test Chart

Test By

Date

Approve By

6-Dec-23 Date 6-Dec-23

Interception Correlation Coefficient
% Interception % Correlation Coefficient
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Multi-Point Calibration of Nitric Oxide 

Equipment Information
Manufacturer Calibration Date
Model Background
Serial Number Coefficient

Room Temperature 26.3
Standard Gas Information
Zero Gas Span Gas
Cylinder Number Cylinder Number
Component Component
Concentration 99.999 % Concentration 90.82 ppm
Expiration Date Expiration Date

Measurement Range 200
% Measurement Range 45.41

Multi-Point Gas Test Data

Actual
Value 1 2 3 Average ppm %

0.0 0.5 0.6 0.6 0.57 0.57
18.16 18.10 18.10 18.00 18.07 -0.10 0.54
36.33 35.50 36.60 36.30 36.13 -0.19 0.54
54.49 54.80 54.90 54.50 54.73 0.24 0.44
72.66 72.60 72.50 72.40 72.50 -0.16 0.21
90.82 90.80 90.70 90.70 90.73 -0.09 0.10

Average 0.36
Result PASS

Slope 0.9953 0.2603 1.0000
%Slope -0.4729% 0.1302% -0.0028%
Result PASS PASS PASS

Multi-Point Gas Test Chart

Test By

Date

Approve By

6-Dec-23 Date 6-Dec-23

Interception Correlation Coefficient
% Interception % Correlation Coefficient

Result Result

100%

N2 SO2

- 25-Jan-30

Level Reading Value (ppm) Difference

0%
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40%
60%
80%

MLC89198 ND27163

1
1.1205

MULTI-POINT GAS TEST REPORT OF SULFUR DIOXIDE

Horiba 4-Dec-23
 HORIBA PG-350 

8SPNRVX4

y = 0.9953x + 0.2603
R² = 0.9999
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Multi-Point Calibration of Oxide of Sulfur Dioxide
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Equipment Information
Manufacturer Calibration Date
Model Background
Serial Number Coefficient

Room Temperature 26.3
Standard Gas Information
Zero Gas Span Gas
Cylinder Number Cylinder Number
Component Component
Concentration 99.999 % Concentration 89.58 ppm
Expiration Date Expiration Date

Measurement Range 200
% Measurement Range 44.79

Multi-Point Gas Test Data

Actual
Value 1 2 3 Average ppm %

0.0 0.0 0.0 0.0 0.00 0.00
17.92 17.90 17.80 17.70 17.80 -0.12 0.65
35.83 35.80 35.60 35.60 35.67 -0.17 0.46
53.75 53.40 53.20 53.20 53.27 -0.48 0.90
71.66 71.60 71.40 71.50 71.50 -0.16 0.23
89.58 88.90 88.70 88.50 88.70 -0.88 0.98

Average 0.64
Result PASS

Slope 0.9922 0.0460 1.0000
%Slope -0.7750% 0.0230% -0.0017%
Result PASS PASS PASS

Multi-Point Gas Test Chart

Test By

Date

Approve By

6-Dec-23 Date 6-Dec-23

Interception Correlation Coefficient
% Interception % Correlation Coefficient

Result Result

100%

N2 CO

- 25-Jan-30

Level Reading Value (ppm) Difference
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MLC89198 ND27163

0
1.2638

MULTI-POINT GAS TEST REPORT OF CARBON MONOXIDE

Horiba 4-Dec-23
 HORIBA PG-350 

8SPNRVX4

y = 0.9922x + 0.046
R² = 10.00
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Multi-Point Calibration of Oxide of Carbon Monoxide

Equipment Information
Manufacturer Calibration Date
Model Background
Serial Number Coefficient

Room Temperature 26.3
Standard Gas Information
Zero Gas Span Gas
Cylinder Number Cylinder Number
Component Component
Concentration 99.999 % Concentration 21.02 %
Expiration Date Expiration Date

Measurement Range 30
% Measurement Range 70.07

Multi-Point Gas Test Data

Actual
Value 1 2 3 Average % %
0.00 0.10 0.10 0.20 0.13 0.13
4.20 4.20 4.22 4.24 4.22 0.02 0.38
8.41 8.38 8.42 8.40 8.40 -0.01 0.10
12.61 12.64 12.67 12.64 12.65 0.04 0.30
16.82 16.80 16.83 16.81 16.81 0.00 0.02
21.02 21.00 20.98 21.04 21.01 -0.01 0.06

Average 0.17
Result PASS

Slope 0.9949 0.0803 1.0000
%Slope -0.5052% 0.2677% -0.0012%
Result PASS PASS PASS

Multi-Point Gas Test Chart

Test By

Date

Approve By

6-Dec-23 Date 6-Dec-23

Interception Correlation Coefficient
% Interception % Correlation Coefficient

Result Result

100%

N2 CO2

- 8-Aug-30

Level Reading Value (%) Difference
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MULTI-POINT GAS TEST REPORT OF CARBON DIOXIDE

Horiba 4-Dec-23
 HORIBA PG-350 

8SPNRVX4
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Multi-Point Calibration of Carbon Dioxide
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Equipment Information
Manufacturer Calibration Date
Model Background
Serial Number Coefficient

Room Temperature 26.3
Standard Gas Information
Zero Gas Span Gas
Cylinder Number Cylinder Number
Component Component
Concentration 99.999 % Concentration 20.9 %
Expiration Date Expiration Date

Measurement Range 25
% Measurement Range 83.6

Multi-Point Gas Test Data

Actual
Value 1 2 3 Average % %
0.00 0.00 0.00 0.00 0.00 0.00
4.18 4.18 4.17 4.17 4.17 -0.01 0.16
8.36 8.36 8.35 8.33 8.35 -0.01 0.16
12.54 12.41 12.46 12.49 12.45 -0.09 0.69
16.72 16.70 16.74 16.76 16.73 0.01 0.08
20.90 20.90 21.00 21.00 20.97 0.07 0.32

Average 0.28
Result PASS

Slope 1.0022 -0.0273 1.0000
%Slope 0.2187% -0.1092% -0.0018%
Result PASS PASS PASS

Multi-Point Gas Test Chart

Test By

Date 6-Dec-23 6-Dec-23

1.131

GN0018534

-

N2
MLC89198

DifferenceReading Value (%)

14-Feb-27

O2

Approve By

Date

Correlation Coefficient

MULTI-POINT GAS TEST REPORT OF OXYGEN

8SPNRVX4
 HORIBA PG-350 

Horiba 4-Dec-23
4

% Correlation Coefficient
Result
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Multi-Point Calibration of Oxygen

Equipment Information
Manufacturer Calibration Date
Model Room Temperature 26.3
Serial Number

Standard Gas Information
Zero Gas Component
Cylinder Number Concentration %

Unit
ppm
ppm
ppm
%
%  

TESTING REPORT RESULTS

1st 2nd 3rd 4th 5th 6th 7th 8th 9th 10th

0.10 0.00 -0.10 0.10 0.10 0.00 0.00 0.00 0.10 0.00
-0.20 -0.20 -0.20 -0.20 -0.10 -0.20 -0.20 -0.20 -0.20 -0.20
0.10 0.20 0.20 0.40 0.20 0.10 0.20 0.20 0.20 0.20
0.01 0.02 0.01 0.01 0.01 0.01 0.01 0.02 0.01 0.01
-0.20 -0.20 -0.20 -0.20 -0.10 0.00 0.00 0.00 0.00 0.00

Conclusion
NO Lower detectable limit (LDL) value is ppm

SO2 Lower detectable limit (LDL) value is ppm
CO Lower detectable limit (LDL) value is ppm

CO2 Lower detectable limit (LDL) value is % Vol.
O2 Lower detectable limit (LDL) value is % Vol.

Test By

Date

Coefficient

1.2638

NO 100 0 1.1141
SO2 200 1 1.1205

LOWER DETECTABLE LIMIT TESTING REPORT

Horiba
 HORIBA PG-350 

8SPNRVX4

4-Dec-23

Parameters STDEV.

N2
99.999

Parameters

CO
CO2

O2

0
11
4

Measruement Range

200

Background

30
25

SO2

0.082
0.004
0.099

0.067
0.032

CO
CO2

O2

NO

MLC89198

Date 6-Dec-236-Dec-23

0.004
0.099

0.067

Approve By

0.032
0.082

0.9604
1.131
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คุณภาพอากาศในบรรยากาศ 
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คุณภาพน้ำ 
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         Cert.No.: 24CH568
       Page.: 1 of 3

Equipment : pH / Conductivity Meter

Manufacturer : Mettler Toledo

Model : S213

Serial No. : B902060027

ID No. : P2019019

Condition As-Received: Used Item

Received Date : 14 May 2024

Calibration Date : 15 May 2024

Reference : 2405-0423WSC-1

Submitted by : SGS (Thailand) Limited
1/209, 1/211 Moo 1, T.Ban Chang, 
A.Ban Chang, Rayong 21130     

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)
- CP-CH8 by comparison with temperature  standard

Calibrated by : Warakorn  Lerngagtrakul

Approved by :
Approved Signatory

(   ) Unnopphol Harachai
(   ) Ponpan  Paipim
(   ) Saithip  Meangmai

Issue Date : 17 May 2024
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Cert.No.: 24CH568
Page.: 2 of 3

Condition of this calibration result

Serial No. ID No.
54030049 130RC116
4982054 110RC044

    This certification is traceable to the International System of Unit maintained through:- 
          -  Technology Promotion Association (Thailand-Japan)

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

Buffer Solution
pH 1.679
pH 4.008
pH 6.986
pH 9.997

Calibration  Results
Function : mV Measurement
Performing standard curve by Document Process Calibrator at pH (1.7,4,7,10)

Nominal Standard Coverage
 Value Voltage factor

Calibration Input
pH mV mV pH

pH Meter 1.680 314.73 314.6 1.680 2.00
S/N.: B902060027 4.000 177.48 177.4 4.000 2.00

7.000 0.00 0.0 7.000 2.00
10.000 -177.48 -177.4 10.000 2.00

Cert. No.

970853

k

25 Apr 2026

    Instrument

Manufacturer

CPA chem
25 Apr 2025

970852

20 Jun 2024823319
970851

Due Date

Exp. date
CPA chem
CPA chem

CPA chem

27 Aug 202423E2802

Actual  Reading
Uncertainty of 
Measurement

( ±mV )

0.058
0.058
0.058

23I908

25 Apr 2026

26 July 2024

Lot No.

   2) Ref. Standard Thermometer

Unit Under

1. Reference Standard Instrument

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

Cert.No.: 24CH568
Page.: 3 of 3

Calibration  Results
Function : pH Measurement

 
Unit Under Actual pH Actual mV Coverage
Calibration Reading Reading factor

(mV) k
pH  Electrode 1.682 316.0 2.05
S/N.: 8512743 4.008 181.2 2.05

6.989 7.8 2.00
9.998 -166.0 2.00

Function : Temperature Measurement
( * )  Without adjustment
This equipment was connected with Temperature Probe;
- Model : 
- Serial No. :

- Length : 120 mm.
- Diameter : 12 mm.
- Immersion Depth : 100 mm.

Calibration UUC* Coverage
Point Reading factor
( °C ) ( °C ) ( °C ) k

25.0 25.1 0.098 2.00

Remark    - UUC* = Unit Under Calibration
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-

Standard  pH Uncertainty of
Buffer Solution pH Measurement  

(±)
1.679 0.0050

8512743

6.986 0.0084
9.997 0.0070

Dimension of probe

Standard  
Error

Uncertainty of
Temperature measurement  

( °C ) ( ± °C )

25.002 0.13

InLab®Expert Pro-ISM

4.008 0.0048

Performing four buffers standard curve by using buffer nominal pH (1.7,4,7,10)
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ระดับเสียง 



EXT.Sasiporn_Humarj
Rectangle

EXT.Sasiporn_Humarj
Rectangle







EXT.Sasiporn_Humarj
Rectangle

EXT.Sasiporn_Humarj
Rectangle







EXT.Sasiporn_Humarj
Rectangle

EXT.Sasiporn_Humarj
Rectangle







EXT.Sasiporn_Humarj
Rectangle

EXT.Sasiporn_Humarj
Rectangle



EXT.Sasiporn_Humarj
Rectangle

EXT.Sasiporn_Humarj
Rectangle







EXT.Sasiporn_Humarj
Rectangle

EXT.Sasiporn_Humarj
Rectangle







EXT.Sasiporn_Humarj
Rectangle

EXT.Sasiporn_Humarj
Rectangle







EXT.Sasiporn_Humarj
Rectangle

EXT.Sasiporn_Humarj
Rectangle









EXT.Sasiporn_Humarj
Rectangle

EXT.Sasiporn_Humarj
Rectangle







EXT.Sasiporn_Humarj
Rectangle

EXT.Sasiporn_Humarj
Rectangle







EXT.Sasiporn_Humarj
Rectangle

EXT.Sasiporn_Humarj
Rectangle







EXT.Sasiporn_Humarj
Rectangle

EXT.Sasiporn_Humarj
Rectangle







EXT.Sasiporn_Humarj
Rectangle

EXT.Sasiporn_Humarj
Rectangle







EXT.Sasiporn_Humarj
Rectangle

EXT.Sasiporn_Humarj
Rectangle

EXT.Sasiporn_Humarj
Rectangle



EXT.Sasiporn_Humarj
Rectangle



EXT.Sasiporn_Humarj
Rectangle

EXT.Sasiporn_Humarj
Rectangle

EXT.Sasiporn_Humarj
Rectangle



EXT.Sasiporn_Humarj
Rectangle

EXT.Sasiporn_Humarj
Rectangle

EXT.Sasiporn_Humarj
Rectangle



EXT.Sasiporn_Humarj
Rectangle

EXT.Sasiporn_Humarj
Rectangle

EXT.Sasiporn_Humarj
Rectangle







EXT.Sasiporn_Humarj
Rectangle

EXT.Sasiporn_Humarj
Rectangle

EXT.Sasiporn_Humarj
Rectangle



EXT.Sasiporn_Humarj
Rectangle

EXT.Sasiporn_Humarj
Rectangle

EXT.Sasiporn_Humarj
Rectangle

EXT.Sasiporn_Humarj
Rectangle



EXT.Sasiporn_Humarj
Rectangle

EXT.Sasiporn_Humarj
Rectangle

EXT.Sasiporn_Humarj
Rectangle

EXT.Sasiporn_Humarj
Rectangle



EXT.Sasiporn_Humarj
Rectangle

EXT.Sasiporn_Humarj
Rectangle

EXT.Sasiporn_Humarj
Rectangle

EXT.Sasiporn_Humarj
Rectangle



EXT.Sasiporn_Humarj
Rectangle

EXT.Sasiporn_Humarj
Rectangle

EXT.Sasiporn_Humarj
Rectangle

EXT.Sasiporn_Humarj
Rectangle



EXT.Sasiporn_Humarj
Rectangle

EXT.Sasiporn_Humarj
Rectangle

EXT.Sasiporn_Humarj
Rectangle

EXT.Sasiporn_Humarj
Rectangle



                                                      
 

Calibration Certificate 
Certificate number: CRV4844/2022 

Date of calibration: 01/11/2022 
Issue date: 08/11/2022 

Page 1 of 5 

 
 

 
CUSTOMER: 
 

                      Name: SGS (THAILAND) CO., LTD. 
                      Address: 100 NANGLINCHEE ROAD, CHONGNONSEE, YANNAWA 10120 BANGKOK THAILAND. 
  

INSTRUMENT IDENTIFICATION: 
Instrument type: Noise Dosimeter Model: Sonus 2 Plus 
Manufacturer: Criffer Serial Number: 32007009 
 

CALIBRATION PROCEDURE: PC EAC01 – Rev.: 01 
 
METHOD(S): Direct comparison with the reference standard. 
 

CALIBRATED IN COMPLIANCE TO: IEC 61252:2002 Specifications for personal sound exposure meters. Geneva, Switzerland. 
 
REFERENCE STANDARDS: 

 Stanford Reasearch - DS-360 - Calibration certificate n° E1363/2021 from labelo - Valid until 08/2024 
 GRAS - 42AG - Calibration certificate n° CBR2100585 e CBR2100586 from Spectris - Valid until 08/2023 
 Testo - Testo 622 - Calibration certificate n° T0648/2020 from Labelo - Valid until 05/2023  

 
ENVIRONMENT CONDITIONS: 
Temperature: 23,0 °C ± 3,0 °C 
Humidity: 70 % ± 25 % 
Atmospheric pressure: 101,32 kPa ± 10 % 

 
NOTES: 
 The results of the calibration are contained in the attached tables, which relate the values indicated by the instrument under test. 

The measured values are obtained from the comparison with the reference standards and estimated uncertainties of the measurement.  
 
 The reported expanded uncertainty is based on the standard uncertainty multiplied by a coverage factor k = 2 providing a level of 

confidence of approximately 95 %, in accordance with the t-Student probability distribution, with effective degrees of freedom. 
 

 The standard calibration uncertainty was determined according to the “guide for expression of measurement uncertainty”.  
 

 This calibration does not replace or exempt minimal care from metrological control.  
 
 This certificate refers exclusively to the calibrated item, and does not extend to any batch. 

 
 The certificate must not be reproduced in whole or in part without prior authorization.  

 
 Services performed at the calibration laboratory of CrifferLab, located at Avenida Theodomiro Porto da Fonseca, 3101, Unit 6, 

room 203, Cristo Rei, São Leopoldo - RS, with calibration standards, calibrated in accredited laboratories by the Brazilian Calibration 
Network ( RBC / INMETRO), in accordance with the requirements of NBR-17025. 

 
 This calibration certificate meets the requirements of ABNT NBR ISO IEC 17025. 

 
 
 
 
 

 

                                                      
 

Calibration Certificate 
Certificate number: CRV4844/2022 

Date of calibration: 01/11/2022 
Issue date: 08/11/2022 

Page 2 of 5 

 
 

 
Results: 
 

Table 1 : Linearity of response to steady signals 

Nominal Measured Deviation Tolerance Minimum Maximum Coverage Expanded 

Levels Level Measured +/- Limit Limit Factor Uncertainty 

dB dB dB dB dB dB k (dB) 

130 130 0 1 128,7 131,3 2 0,3 

120 120 0 1 118,7 121,3 2 0,3 

110 110 0 1 108,7 111,3 2 0,3 

100 100 0 1 98,7 101,3 2 0,3 

90 90 0 1 88,7 91,3 2 0,3 

80 80 0 1 78,7 81,3 2 0,3 

65 65 0 1 63,7 66,3 2 0,3 
 
 
 
 
 

Table 2: Time weighting response test 

Frequency Expected Measured Calculated -Tol - U Tol + U Coverage Expanded 

Level Level Deviation     Factor Uncertainty 

Hz dB dB dB dB dB k (dB) 

63,1 98,7 98,8 ± 2 96,5 101,1 2 0,3 

125,89 108,9 108,9 ± 1,5 107,1 110,7 2 0,3 

251,19 116,4 116,3 ± 1,5 114,6 118,2 2 0,3 

501,19 121,8 121,7 ± 1,5 120 123,6 2 0,3 

1000 125 125 ± 1,5 123,2 126,8 2 0,3 

1995,26 126,2 126,1 ± 2 123,9 128,5 2 0,3 

3981,07 126 125,8 ± 3 122,7 129,3 2 0,3 

7943,28 123,8 123 ± 5 118,6 129,2 2 0,3 
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Table 3: Response to short-duration signals. 

Duration Pulse Amplitude Measurement Expected Measured Minimum Maximum Coverage Expanded 
of Pulse Ratio of Pulse Time Dose Dose Dose Dose Factor Uncertainty 

ms - dB s % % % % k % 

10 1:100 120 948,7 19,1 18,9 15,3 22,5 2 0,96 

1 1:1000 130 948,7 19 18,6 15,3 22,5 2 0,95 

1 1:1000 135 300 12 11,9 9,1 15,2 2 0,60 

10 1:1000 135 300 4,9 4,9 3 5,2 2 0,25 
 
 
 
 
 
 
 
 
 

Table 4: Response to unipolar pulses 

Duration Pulse Amplitude Measurement Expected Measured Minimum Maximum Coverage Expanded 
of Pulse Ratio of Pulse Time Dose Dose Dose Dose Factor Uncertainty 

s dB ms - % % % % k % 

29 125 0,5 1:10 6,7 6,7 5,2 7,9 2 0,4 
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Frequency (Hz) Reference Level 
(dB)

Measured 
Level (dB)

Absolut 
Deviation (dB)

Total Deviation 
(dB)

Uncertainty 
of 

measurement 
(dB)

62,500 124,0 124,0 0 0,5 0,5
78,745 124,0 123,2 0,8 0,9 0,5
99,213 124,0 122,7 1,3 1,4 0,5

125,000 124,0 123,5 0,5 0,7 0,5
157,490 124,0 123,6 0,4 0,6 0,5
198,425 124,0 123,8 0,2 0,5 0,5
250,000 124,0 123,5 0,5 0,7 0,5
314,980 124,0 123,6 0,4 0,6 0,5
396,850 124,0 123,7 0,3 0,6 0,5
500,000 124,0 124,0 0,0 0,5 0,5
629,961 124,0 124,0 0 0,5 0,5
793,701 124,0 124,0 0,0 0,5 0,5

1000,000 124,0 124,0 0 0,5 0,5
1259,920 124,0 123,9 0,1 0,5 0,5
1587,400 124,0 124,0 0 0,5 0,5
2000,000 124,0 124,0 0,0 0,5 0,5
2519,840 124,0 124,0 0 0,5 0,5
3174,800 124,0 124,0 0,0 0,5 0,5
4000,000 124,0 124,0 0 0,5 0,5
5039,680 124,0 124,0 0,0 0,5 0,5
6349,600 124,0 123,9 0,1 0,5 0,5

Attenuation for Octave-Band vs Center Frequency
One-third-octave-band

 
*Instrument configured to linear frequency weighting and “fast” time weighting. 
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Frequency (Hz) Reference Level 
(dB)

Measured 
Level (dB)

Absolut 
Deviation (dB)

Total Deviation 
(dB)

Uncertainty 
of 

measureme
nt (dB)

62,500 124,0 123,9 0,1 0,5 0,5
125,000 124,0 123,9 0,1 0,5 0,5
250,000 124,0 123,9 0,1 0,5 0,5
500,000 124,0 123,9 0,1 0,5 0,5

1000,000 124,0 124,0 0,0 0,5 0,5
2000,000 124,0 124,0 0,0 0,5 0,5
4000,000 124,0 123,9 0,1 0,5 0,5
8000,000 124,0 123,9 0,1 0,5 0,5

Attenuation for Octave-Band vs Center Frequency
Octave-bands

  
*Instrument configured to linear frequency weighting and “fast” time weighting. 
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                João Carlos T.C. Izabel 

Authorized Signatory 
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