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Certificate No.:  CP20240193EA
Operation No.:   CP2024050163

Equipment:

Manufacturer: SCARLET TECH 

Model/Type: ST11D (Meter), AWA14425 (Microphone), - (Preamplifier)

Serial No.: 820892 (Meter), 55133 (Microphone), - (Preamplifier)

ID No.: NS-12-003

Customer: C.E.M. Technology (Thailand) Co.,Ltd.

Address: 31/8 Moo 13 T.Rai Khung, A.Sam Phran, 
Nakorn Phatom 73210

Received Date:

Calibrated Date: 24 - 27 May 2024

Issued Date:

Calibrated by: Ms. Juntaporn Kunhakom

Tel: +66 2709 4860   Fax: +66 2324 0917 

Certificate of Calibration

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT
975 Moo 4, Bangpoo Industrial Estate, Soi 8, Sukhumvit Road km 37,

Phraek Sa, Mueang Samut Prakan, Samut Prakan 10280 

providing a level of confidence of approximately 95%. This certificate may not be reproduced other than in full except 

with the prior written approval of the Electrical and Electronics Institute, Foundation for Industrial Development.
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Sound Level Meter 

9 May 2024

The reported uncertainty of measurement was based on standard uncertainty multiplied by a coverage factor (k )

30 May 2024

Approved by:
( Mr. Sittichai Swaksuriyawong )

Group Manager

F-CAL-004 Ed.1

This report was prepared electronically using applicable electronic signature. Printing or copy of file are considered as a copy of the document.



Certificate No.:  CP20240193EA

Sound Level Meter 
SCARLET TECH 
ST11D (Meter), AWA14425 (Microphone), - (Preamplifier)
820892 (Meter), 55133 (Microphone), - (Preamplifier)
NS-12-003

Ambient Temperature: ( 23 ± 2 ) ºC
( 50 ± 15 ) %
(101.3 ± 1.5) kPa

Method of Calibration :-
IEC 61672-3:2013.

1)
2)
3)
4)
5)

6)

2. This result of calibration was found accurate as shown on date and place of calibration only. 
3. This certification is traceable to the international system of unit maintained at :-

Reference standards instrument for Acoustic function
- National Institute of Metrology (Thailand)
Reference standards instrument for Electrical function
- National Institute of Metrology (Thailand)
- Electrical and Electronics Institute; NSC Accredited Calibration No.0119

Result of Calibration:-
Function : 1. Indication at the calibration check frequency 

F0640002
CL1-P240022 20 March 2025

Temperature Transmitter CD20230196EA 23 July 2024

CK20230072EA 13 September 2024
13 February 2025

Measured value Acceptance limits

- -

Relative Humidity:

Serial No.
2787490

Condition of this result of calibration

Instrument

Pressure:

1. Reference standards instrument :-

Standard microphone
Model
4180

Performance Audio Analyzer U8903B

Reference Deviation
(dB)

-
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7)

Equipment:

Model/Type:

ID No.:
Serial No.: 

Manufacturer:  

ELECTRICAL AND ELECTRONICS INSTITUTE

Calibration Report

FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Cert. No.
AA-1012-23

Due Date
12 November 2024

CK20230040EAC010063

Temperature Transmitter

AFG2021 26 June 2024

9609027

F0640003

Arbitrary Function Generator

CB20230108EB
Programmable Attenuator PA5 2755 EF-0040-23 1 October 2024
6.5 Digit precision multimeter 8846A 8 June 2024

PTU301

Pressure humidity and
PTU301

Acoustic Signal (dB) (dB)

CL1-P240029

 (dB)

Pressure humidity and 10 April 2025
CD20230197EA 23 July 2024

-

MY56510003
CB20240035EB

F-CAL-005 Ed.1



Certificate No.:  CP20240193EA

ELECTRICAL AND ELECTRONICS INSTITUTE

Calibration Report

FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Function : 2. Self-generated Noise 
2.1 Microphone Installed

2.2 Microphone replaced by the electrical input signal device

Function : 3. Acoustical signal tests of frequency weightings (Without Windscreen) 
                  Meter free-field acoustic response at a level of 84 dB.

Function : 4. Electrical signal tests of frequency weightings 
                  Weighting network response with relative to 1 kHz.

16000 -5.2

125
-0.1

0.0
±0.7

0.1

+1.5; -2.5

0.0

±1.0

(dB)

A-weighting
C-weighting

Weighting

9.6

Deviation from various Frequency Weighting Response Curve

Measured value

Frequency

Deviation from various Frequency Weighting Response Curve

15.6Z-weighting

0.1 0.0
0.1

A-Weighting Acceptance limits

C-Weighting

8000

A-Weighting

±1.0

125

Frequency Z-Weighting

Measured value

0.1
(dB)
±1.00.2

0.0
0.2

 (Hz)

16.4

(dB)
8.5

+1.5; -2.5-0.9

(dB)

0.0

(dB) (dB)

±1.0-0.1

±0.7-0.11000

-0.1

Acceptance limits

-0.9

0.2 0.0

1000
500

0.00.1

4000
-0.10.0
-5.1

(dB)

±1.0

-0.1
0.0

0.0 0.0
±1.0

250
0.0

 (Hz)
C-Weighting

(dB)
Z-Weighting

(dB)(dB)

Frequency

-0.8

±1.00.0

8000

0.00.0

2000

63
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0.0
0.0 +2.5; -16.0
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Certificate No.:  CP20240193EA

ELECTRICAL AND ELECTRONICS INSTITUTE

Calibration Report

FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Function : 5. Frequency and time weighting at 1 kHz 

Function : 6. Long-Term Stability
Long-term stability over 30 minutes, with steady 1 kHz signal at reference level.

Function : 7. Level Linearity on the reference level range 

7.2 Level Linearity on the reference level range, Lower

140.0 0.0 ±0.8

109.0

(dB)

±0.2

SPL

(dB)

Measured value

(dB)

0.0

94.0 94.0

±0.8

±0.8

±0.8

104.0 0.0104.0

114.0 114.0

139.0 139.1 0.1

Period (dB)

0.0

A-weighting

Measured value

LAeq

79.0

94.0

Record SPL at 

-0.1

94.0
94.0

124.0
0.0

0.0

Anticipated Measured value Deviated value
Value (dB) (dB)

109.0

0.0

±0.8

99.0

74.0

134.1

0.0 ±0.8
119.0

0.1

124.0
119.0

129.0

89.0

79.0

±0.8

Acceptance limits
(dB) (dB)

84.0

134.0

±0.8

±0.8

140.0

94.0

94.0

0.0

0.0

±0.8
0.0

74.0

89.0

0.0
±0.8

84.0 0.0

±0.8

0.0 ±0.8

Page 4 of 6

Acceptance limits

(dB)Weighting

Z-weighting

Deviated value

(dB) (min)

7.1 Level Linearity on the reference level range, Upper

(dB)
94.0

±0.1

Weighting
Acceptance limits

±0.1
(dB)

Time

Slow

129.0

±0.8

93.9

30 ±0.10.0

Acceptance limits Apply Signal

(dB)
Acceptance limits

Fast
±0.1

±0.2

0.0

0.0

Deviated value

94.0

(dB)

Deviated value

C-weighting

Frequency 

Measured value

5.1 Frequency weighting at 1 kHz

±0.2
0.0

±0.8
94.0

Time Period to

(dB)
Anticipated Deviated value

0.0

Reference 

Value (dB) (dB)(dB)

0.099.0
94.0 ±0.8

Conclusion of Time 

5.2 Time weighting at 1 kHz

F-CAL-005 Ed.1



Certificate No.:  CP20240193EA

ELECTRICAL AND ELECTRONICS INSTITUTE

Calibration Report

FOUNDATION FOR INDUSTRIAL DEVELOPMENT

7.2 Level Linearity on the reference level range, Lower

Function : 8. Tone burst response 

Function :  9. Peak C sound level 

Time 

±0.5

+1.0 ; -1.5

134.4

(dB)

±1.0

±0.5

136.0

+1.0 ; -3.0

-0.1

±2.0

(dB)
Acceptance limits

+1.0 ; -1.5
+1.0 ; -3.0

±0.5

Acceptance limits
(dB)

-0.3Complete

134.1

135.4

(dB)

0.0

0.0

Slow

Anticipated

cycle

Value (dB)

2 110.0

Measured value

-0.3

half cycle

Deviated value

134.4

0.25

119.0 0.0

200

Number of cycles

half cycle
Positive

Negative -0.3

29.0

Fast
0.25

±1.0

Page 5 of 6

SEL 2

Weighting

28.0 27.8 -0.2

Tone burst

200
duration, Tb (ms)

Measured

-0.1

0.0

109.9

value (dB)

39.0 39.0
44.0

49.0
54.0
59.0

34.0 33.9 -0.1

49.0

64.0

in test signal

2

100.9

130.1

200

0.1

-0.1

Value (dB) (dB)

±0.8

value (dB)

134.1

135.1

±0.8

0.0
0.0

Deviated value

±0.8

±0.80.0

0.0

Deviated

+1.0 ; -3.0
0.0

110.0

129.6

±0.8
±0.8

59.0

(dB)

28.9

±0.8

0.0

0.0
±0.8

(dB)

54.0
±0.8

0.044.0

Anticipated

64.0
69.0

Measured value

69.0

Acceptance limits

±0.8
27.0 26.8 -0.2 ±0.8
26.0 25.8 -0.2 ±0.8

F-CAL-005 Ed.1



Certificate No.:  CP20240193EA

ELECTRICAL AND ELECTRONICS INSTITUTE

Calibration Report

FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Function :  10. Overload indication 

Function : 11. High-Level Stability
High-level stability over 5 minutes, with steady 1 kHz signal, 1 dB below upper boundary.

Uncertainty of measurement 

Remarks: 1. Indication at the calibration check frequency can not measured because customer does not provide
a sound calibrator.
2. The acceptance limit is for the deviated value.
3. Acceptance limits was IEC61672-3:2013 Class 1.
4. The coverage factor  k = 2.00

0.10

8) Tone burst response 0.20 0.30
9) Peak C sound level 

Time Period to

5 139.0

 Apply Signal
(dB)

±1.5

0.0

Record SPL at Reference SPL Conclusion of Time Deviated value

 (min) (dB)

 of measurement 

(dB)one-half cycle

Deviated valueNegative
Measured value (dB)

Positive

139.0

Acceptance limits

142.5 0.3

Acceptance limits

Page 6 of 6

Period (dB)
±0.1

142.8

  - Free-field sound pressure response level 0.70 (>4kHz to 10kHz)
3) Acoustical signal tests of frequency weightings 0.30

0.204) Electrical signal tests of frequency weightings 0.20

Not applicable1) Indication at the calibration check frequency 

Function

11) High-Level Stability 0.10
0.20 0.25

6) Long-Term Stability 0.10 0.10

(dB)

0.30

 - - End of Report - -

0.60 (10Hz to 4kHz)

7) Level Linearity on the reference level range 

0.10

10) Overload indication 

(dB)

Uncertainty 

2) Self-generated Noise 

0.35

0.30

5) Frequency and time weighting at 1 kHz 0.20

Maximum-permitted  uncertainty

(dB)

0.20

0.20

Not applicable

(dB)one-half cycle

0.30

F-CAL-005 Ed.1































Certificate No.:  CP20240191EA
Operation No.:   CP2024050161

Equipment:

Manufacturer: ACO

Model/Type: 6236 (Meter), 7052NR (Microphone), - (Preamplifier)

Serial No.: 222195 (Meter), 84163 (Microphone), - (Preamplifier)

ID No.: NS-03-025

Customer: C.E.M. Technology (Thailand) Co.,Ltd.

Address: 31/8 Moo 13 T.Rai Khung, A.Sam Phran, 
Nakorn Phatom 73210

Received Date:

Calibrated Date: 27 - 28 May 2024

Issued Date:

Calibrated by: Ms. Juntaporn Kunhakom

providing a level of confidence of approximately 95%. This certificate may not be reproduced other than in full except 

with the prior written approval of the Electrical and Electronics Institute, Foundation for Industrial Development.

Page 1 of 7

Sound Level Meter 

9 May 2024

The reported uncertainty of measurement was based on standard uncertainty multiplied by a coverage factor (k )

30 May 2024

Approved by:
( Mr. Sittichai Swaksuriyawong )

Group Manager

Tel: +66 2709 4860   Fax: +66 2324 0917 

Certificate of Calibration

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT
975 Moo 4, Bangpoo Industrial Estate, Soi 8, Sukhumvit Road km 37,

Phraek Sa, Mueang Samut Prakan, Samut Prakan 10280 

F-CAL-004 Ed.1

This report was prepared electronically using applicable electronic signature. Printing or copy of file are considered as a copy of the document.



Certificate No.:  CP20240191EA

Sound Level Meter 
ACO
6236 (Meter), 7052NR (Microphone), - (Preamplifier)
222195 (Meter), 84163 (Microphone), - (Preamplifier)
NS-03-025

Ambient Temperature: ( 23 ± 2 ) ºC
( 50 ± 15 ) %
(101.3 ± 1.5) kPa

Method of Calibration :-
IEC61672-3:2013.

1)
2)
3)
4)
5)

6)

2. This result of calibration was found accurate as shown on date and place of calibration only. 
3. This certification is traceable to the international system of unit maintained at :-

Reference standards instrument for Acoustic function
- National Institute of Metrology (Thailand)
Reference standards instrument for Electrical function
- National Institute of Metrology (Thailand)
- Electrical and Electronics Institute; NSC Accredited Calibration No.0119

Result of Calibration:-
Function : 1. Indication at the calibration check frequency 

Programmable Attenuator PA5 2755 EF-0040-23 1 October 2024

Acoustic Signal (dB)

PTU301

(dB)

Pressure humidity and

26 June 2024

Measured value

Page 2 of 7

C010063

F0640003

CB20240035EB 13 February 2025

-- -
(dB)

-

23 July 2024

 (dB)

Relative Humidity:

Serial No.
2787490

Condition of this result of calibration

Instrument

CB20230108EB

7)

PTU301

Standard microphone
Model
4180

Pressure:

1. Reference standards instrument :-
Cert. No.

AA-1012-23
Arbitrary Function Generator

Temperature Transmitter

AFG2021

F0640002

CK20230040EA

CL1-P240022
CD20230196EA

9609027
Pressure humidity and

Equipment:

Model/Type:

ID No.:
Serial No.: 

Manufacturer:  

ELECTRICAL AND ELECTRONICS INSTITUTE

Calibration Report

FOUNDATION FOR INDUSTRIAL DEVELOPMENT

6.5 Digit precision multimeter 8846A 8 June 2024

Due Date
12 November 2024

20 March 2025

Performance Audio Analyzer U8903B MY56510003

CL1-P240029 10 April 2025

CK20230072EA 13 September 2024

CD20230197EA

23 July 2024

Temperature Transmitter

Reference Deviation Acceptance limits

F-CAL-005 Ed.1



Certificate No.:  CP20240191EA

ELECTRICAL AND ELECTRONICS INSTITUTE

Calibration Report

FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Function : 2. Self-generated Noise 
2.1 Microphone Installed

2.2 Microphone replaced by the electrical input signal device

Function : 3. Acoustical signal tests of frequency weightings (Without Windscreen) 
                  Meter free-field acoustic response at a level of 84 dB.

Function : 4. Electrical signal tests of frequency weightings 
                  Weighting network response with relative to 1 kHz.

0.0

30.0

Frequency

-0.4
-0.4

-0.1
±3.0

125

 (Hz)

-0.1

0.0

1000

8000

500

63

Page 3 of 7

-0.1
±1.0

±5.0

0.0

±1.5
±2.0

Acceptance limits
(dB)

-0.1

(dB)

±5.0

Measured value
(dB)

Measured value
(dB)

Deviation from various Frequency Weighting Response Curve

-0.1

Frequency

0.68000

 (Hz)

Z-weighting

29.8
32.7

Acceptance limits
(dB) (dB)

36.5

-0.3
0.0

-0.3

Weighting

C-weighting

4000
2000

250 -0.1

0.0

0.1

-0.1

-0.1

(dB)

A-weighting

125
1000

Frequency

0.00.0
±2.0

-0.3-0.3

±1.50.0

0.8

Deviation from various Frequency Weighting Response Curve

0.7

C-Weighting

±1.5

(dB)

±1.5
(dB)

±1.0

C-Weighting A-Weighting Z-Weighting
(dB)

Z-Weighting

-0.1

0.0

-0.1

-0.4

A-Weighting

0.1

-0.1-0.1

F-CAL-005 Ed.1



Certificate No.:  CP20240191EA

ELECTRICAL AND ELECTRONICS INSTITUTE

Calibration Report

FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Function : 5. Frequency and time weighting at 1 kHz 

Function : 6. Long-Term Stability
Long-term stability over 30 minutes, with steady 1 kHz signal at reference level.

Function : 7. Level Linearity on the reference level range 

±1.10.0109.0

Acceptance limits

±0.294.0

Acceptance limits

94.0
94.0C-weighting

(dB)(dB)

±0.2A-weighting

Deviated value

0.0

Deviated value

104.0

114.0

Acceptance limits

94.0

(dB)

Frequency 
(dB)Weighting

Measured value

104.0

114.0

120.0

(dB)

Slow

30

0.0

109.0

99.0
0.0

119.0

±1.1

121.0

0.0 ±1.1

Deviated value

Period (dB)
0.0 ±0.3

120.0 0.0

±1.1

120.9

0.0

±1.1

0.099.0

±1.1

(dB)

 Apply Signal
 (min) (dB)

Weighting (dB)

0.0 ±0.2

LAeq

Measured value

Time

Z-weighting

5.2 Time weighting at 1 kHz
Deviated value

Record SPL at 

0.0 ±0.1

±0.1Fast 94.0
94.0

SPL
(dB)

(dB)(dB)(dB)

94.094.0

0.0

Measured value

Acceptance limits

±0.1

Value (dB)

7.1 Level Linearity on the reference level range, Upper

Conclusion of Time 
Reference 

Anticipated

Time Period to

94.0 94.0 0.0

Page 4 of 7

0.0

5.1 Frequency weighting at 1 kHz

-0.1

119.0

±1.1
±1.1

F-CAL-005 Ed.1



Certificate No.:  CP20240191EA

ELECTRICAL AND ELECTRONICS INSTITUTE

Calibration Report

FOUNDATION FOR INDUSTRIAL DEVELOPMENT

7.2 Level Linearity on the reference level range, Lower

Function :  8. Level Linearity including level range control
8.1. Level Linearity Including the Level Range (Reference Signal)

8.2. Level Linearity Including the Level range (5dB Above Under-range)

0.0
69.0

20-110 25.0 30.4 5.4 ±1.1

54.0

40-130 45.0

84.0 ±1.1

54.0

1.2

44.0
39.339.0

34.0

±1.1

33.0

Value (dB) (dB) (dB) (dB)
94.0 94.0 ±1.10.0

±1.10.064.064.0
±1.10.069.0

74.0 74.0

±1.1

32.0

Anticipated

(dB)
20-80
20-90

25.0 30.4 5.4

Range Anticipated

30-120 35.0
-1.1

35.0

Page 5 of 7

43.9

Measured value Deviated value
(dB)

94.0 0.0 ±1.1

94.0

30.3 5.3

0.0 ±1.1

±1.1

20-110

±1.1

±1.1
94.0

40-130 94.0 94.0

Value (dB)

20-100 25.0

±1.1

49.0 49.0

±1.1

0.0
0.0

89.0 0.0

±1.179.0 0.0

Measured value

59.0

0.0
±1.1
±1.1

±1.1

59.0

0.3

Range

±1.1
35.2

±1.1

±1.1

Anticipated

±1.1

0.044.0

30.0 32.7 2.7 ±1.1

Value (dB)

34.5

Deviated value

33.8 1.8 ±1.1
33.3

(dB)

Acceptance limits

1.5

0.0
79.0

±1.1
30.3 5.3 ±1.1

±1.12.3

(dB)

94.0
0.0

0.0

Acceptance limits

25.0

0.0

31.0

20-100
(dB) (dB)

Acceptance limitsMeasured value Deviated value

30-120 94.0
94.0

84.0
89.0

F-CAL-005 Ed.1



Certificate No.:  CP20240191EA

ELECTRICAL AND ELECTRONICS INSTITUTE

Calibration Report

FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Function : 9. Tone burst response 

Function :  10. Peak C sound level 

Function :  11. Overload indication 

Function : 12. High-Level Stability
High-level stability over 5 minutes, with steady 1 kHz signal, 1 dB below upper boundary.

-0.1

Number of cycles
in test signal

200

Time Period to
 Apply Signal Conclusion of Time 

one-half cycle (dB)one-half cycle

Period (dB)
±0.3

±1.0

-

Acceptance limits

5 129.0

Negative Deviated value

(dB) (dB)

-

0.0

Measured value (dB)

Reference SPL

-
(dB)

-

Positive

Record SPL at Deviated value

(dB) (min)
129.0

Page 6 of 7

±2.0

124.3

200

Measured

-0.1Slow

LAE 2

half cycle

cycle

2
0.0

89.9

±1.0
value (dB)

Acceptance limits

±2.0

Acceptance limits

+1.5 ; -5.0-0.1

value (dB)

±1.0
+1.0 ; -2.5

89.8

(dB)(dB)

Fast

2

Value (dB)

200

0.25

0.25

duration, Tb (ms)Weighting
Time 

116.0
+1.0 ; -2.5

(dB)

Anticipated

125.4

124.4

99.0

-0.1

DeviatedTone burst

0.0

109.9

109.5

±3.0

Acceptance limitsDeviated value

90.0 0.0

-0.2 +1.0 ; -5.0

-0.1 +1.5 ; -5.0

(dB)

Positive

Negative

125.5 0.1

-0.2124.4half cycle 124.2

80.9

Measured value

Complete

F-CAL-005 Ed.1



Certificate No.:  CP20240191EA

ELECTRICAL AND ELECTRONICS INSTITUTE

Calibration Report

FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Uncertainty of measurement 

8) Level Linearity including level range control

Remarks: 1. Indication at the calibration check frequency can not measured because customer does not provide
a sound calibrator.
2. Overload indication can not measured because sound level meter can not set to Reference value of the
standard calibration.
3. The acceptance limit is for the deviated value.
4. Acceptance limits was IEC61672-3:2013 Class 2.
5. The coverage factor  k = 2.00

 - - End of Report - -

0.10

0.60 (10Hz to 4kHz)

7) Level Linearity on the reference level range 0.30

Maximum-permitted  uncertainty

(dB)
0.30
(dB)

Uncertainty 

2) Self-generated Noise 0.10 Not applicable

Function

  - Free-field sound pressure response level

11) Overload indication 0.20 0.25

9) Tone burst response 
0.30 0.30
0.20 0.30

10) Peak C sound level 0.20 0.35

0.20

0.30

5) Frequency and time weighting at 1 kHz 
6) Long-Term Stability

12) High-Level Stability

0.20

0.70 (>4kHz to 10kHz)
3) Acoustical signal tests of frequency weightings 0.30

0.204) Electrical signal tests of frequency weightings 0.20

 of measurement 

0.10

Not applicable

Page 7 of 7

0.10

1) Indication at the calibration check frequency 

0.10

F-CAL-005 Ed.1



Certificate No.:  CP20240128EA
Operation No.:   CP2024030097

Equipment:

Manufacturer: ACO

Model/Type: 6236 (Meter), 7052NR (Microphone), - (Preamplifier)

Serial No.: 222189 (Meter), 84153 (Microphone), - (Preamplifier)

ID No.: NS-03-019

Customer: C.E.M. Technology (Thailand) Co.,Ltd.

Address: 31/8 Moo 13 T.Rai Khung, A.Sam Phran, 
Nakorn Phatom 73210

Received Date:

Calibrated Date: 18 - 19 March 2024

Issued Date:

Calibrated by: Ms. Juntaporn Kunhakom

Tel: +66 2709 4860   Fax: +66 2324 0917 

Certificate of Calibration

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT
975 Moo 4, Bangpoo Industrial Estate, Soi 8, Sukhumvit Road km 37,

Phraek Sa, Mueang Samut Prakan, Samut Prakan 10280 

providing a level of confidence of approximately 95%. This certificate may not be reproduced other than in full except 

with the prior written approval of the Electrical and Electronics Institute, Foundation for Industrial Development.
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Sound Level Meter 

7 March 2024

The reported uncertainty of measurement was based on standard uncertainty multiplied by a coverage factor (k )

21 March 2024

Approved by:
( Mr. Sittichai Swaksuriyawong )

Group Manager
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Certificate No.:  CP20240128EA

Sound Level Meter 
ACO
6236 (Meter), 7052NR (Microphone), - (Preamplifier)
222189 (Meter), 84153 (Microphone), - (Preamplifier)
NS-03-019

Ambient Temperature: ( 23 ± 2 ) ºC
( 50 ± 15 ) %
(101.3 ± 1.5) kPa

Method of Calibration :-
IEC61672-3:2013.

1)
2)
3)
4)
5)

6)

2. This result of calibration was found accurate as shown on date and place of calibration only. 
3. This certification is traceable to the international system of unit maintained at :-

Reference standards instrument for Acoustic function
- National Institute of Metrology (Thailand)
Reference standards instrument for Electrical function
- National Institute of Metrology (Thailand)
- Electrical and Electronics Institute; NSC Accredited Calibration No.0119

Result of Calibration:-
Function : 1. Indication at the calibration check frequency 

CL1-P230032 4 April 2024

CK20230072EA 13 September 2024

Deviation

CD20230197EA

Acceptance limits

Performance Audio Analyzer U8903B MY56510003

Reference

9609027
Pressure humidity and

Equipment:

Model/Type:

ID No.:
Serial No.: 

Manufacturer:  

ELECTRICAL AND ELECTRONICS INSTITUTE

Calibration Report

FOUNDATION FOR INDUSTRIAL DEVELOPMENT

6.5 Digit precision multimeter 8846A

--

Relative Humidity:

Serial No.
2787490

Condition of this result of calibration

Instrument

CB20230108EB

7)

8 June 2024

PTU301

Standard microphone
Model
4180

Pressure:

1. Reference standards instrument :-
Cert. No.

AA-1012-23
Due Date

12 November 2024
Arbitrary Function Generator

Temperature Transmitter

AFG2021

F0640002

CK20230040EA

CL1-P230024 20 March 2024
CD20230196EA 23 July 2024

26 June 2024

Measured value
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C010063

Temperature Transmitter F0640003

CB20240035EA 13 February 2025

-
Acoustic Signal (dB)

PTU301

(dB)

Pressure humidity and

(dB)
-

23 July 2024

 (dB)

Programmable Attenuator PA5 2755 EF-0040-23 1 October 2024
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Certificate No.:  CP20240128EA

ELECTRICAL AND ELECTRONICS INSTITUTE

Calibration Report

FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Function : 2. Self-generated Noise 
2.1 Microphone Installed

2.2 Microphone replaced by the electrical input signal device

Function : 3. Acoustical signal tests of frequency weightings (Without Windscreen) 
                  Meter free-field acoustic response at a level of 84 dB.

Function : 4. Electrical signal tests of frequency weightings 
                  Weighting network response with relative to 1 kHz.

-0.4

A-Weighting

0.1

0.00.0
0.0

±2.0

-0.2-0.2

±1.50.0

-0.3

Deviation from various Frequency Weighting Response Curve

-0.4

C-Weighting

±1.5

-0.2

0.1
0.0

8000

(dB)

32.1

-0.2
0.1

-0.3

Weighting

C-weighting

4000
2000

250 0.0

0.0

0.2

-0.1 -0.2

0.0

(dB)

A-weighting

Z-Weighting

125
1000

Frequency

±1.5
(dB)

±1.0

C-Weighting A-Weighting Z-Weighting
(dB)

Frequency

-0.5

0.0

±1.5
±2.0

Acceptance limits
(dB)

0.1

(dB)

±5.0

Measured value
(dB)

Measured value
(dB)

Deviation from various Frequency Weighting Response Curve

0.0

Page 3 of 7

-0.1
±1.0

±5.0

125

 (Hz)

0.0

0.0

1000

8000

500

63

±3.0
-0.5
-0.3

-0.2

 (Hz)

Z-weighting

17.2
24.8

Acceptance limits
(dB) (dB)

0.1

20.7

Frequency

F-CAL-005 Ed.1



Certificate No.:  CP20240128EA

ELECTRICAL AND ELECTRONICS INSTITUTE

Calibration Report

FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Function : 5. Frequency and time weighting at 1 kHz 

Function : 6. Long-Term Stability
Long-term stability over 30 minutes, with steady 1 kHz signal at reference level.

Function : 7. Level Linearity on the reference level range 

120.0 0.0

±1.1

0.0

5.1 Frequency weighting at 1 kHz

Page 4 of 7

0.0

119.0

±1.1
±1.10.099.0

0.0

±1.1
121.0

0.0

±1.1

94.0 94.0

94.0

SPL
(dB)

(dB)(dB)(dB)

94.094.0

0.0

Measured value

Acceptance limits

±0.1

(dB)

 Apply Signal
 (min) (dB)

Weighting (dB)

0.0 ±0.2

LAeq

Measured value

Time

Z-weighting

5.2 Time weighting at 1 kHz
Deviated value

Record SPL at 

0.0 ±0.1

±0.1Fast 94.0

7.1 Level Linearity on the reference level range, Upper

Conclusion of Time Deviated value

Period (dB)
0.0

Reference 

±0.3

Anticipated

Time Period to

109.0

99.0
0.0

119.0

±1.1

121.0

0.0 ±1.1

Acceptance limits

94.0

(dB)

Frequency 
(dB)Weighting

Measured value

104.0

114.0

120.0

(dB)

Slow

30

Deviated value

0.0

Deviated value

104.0

114.0

94.0
94.0C-weighting

(dB)(dB)

±0.2A-weighting

0.0

Value (dB)

±1.10.0109.0

Acceptance limits

±0.294.0

Acceptance limits

F-CAL-005 Ed.1



Certificate No.:  CP20240128EA

ELECTRICAL AND ELECTRONICS INSTITUTE

Calibration Report

FOUNDATION FOR INDUSTRIAL DEVELOPMENT

7.2 Level Linearity on the reference level range, Lower

Function :  8. Level Linearity including level range control
8.1. Level Linearity Including the Level Range (Reference Signal)

8.2. Level Linearity Including the Level range (5dB Above Under-range)

29.0 29.5 0.5 ±1.1

±1.1

(dB) (dB)
Acceptance limitsMeasured value Deviated value

±1.1
25.3 0.3 ±1.1

-0.1

Range

±1.1
34.0

±1.1

±1.1

Anticipated

±1.1

-0.143.9

30.0 30.4 0.4 ±1.1

Value (dB)

49.0 49.0

±1.1

0.0
0.0

89.0 0.0

±1.179.0 0.0

Measured value

59.0

0.0
±1.1
±1.1

±1.1

59.0

30-120 35.0
0.0

Page 5 of 7

±1.1

45.0
35.0

0.3

(dB)

94.0
20-110

±1.1

±1.1
94.0

40-130 94.0 94.0

Measured value Deviated value
(dB)

94.0 0.0 ±1.1

94.0

Value (dB)

0.0

0.0

±1.1

20-100 25.0 25.2 0.2

0.0 ±1.1

Acceptance limits

30-120 94.0
94.0

±1.1

0.0
79.0

Anticipated

(dB)
20-80
20-90

25.0 25.3 0.3

Range Anticipated

33.133.0

25.0

0.0

Value (dB) (dB) (dB) (dB)
94.0 94.0 ±1.10.0

±1.10.064.064.0
±1.10.069.0

74.0 74.0

±1.1

84.0
89.0

32.0 32.2 0.2 ±1.1
31.0 31.3

(dB)
20-100

Deviated value Acceptance limits

0.1

84.0 ±1.1

54.0

0.0

44.0
38.939.0

34.0

54.0

40-130 45.0

0.0
69.0

20-110 25.0 25.5 0.5 ±1.1
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Certificate No.:  CP20240128EA

ELECTRICAL AND ELECTRONICS INSTITUTE

Calibration Report

FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Function : 9. Tone burst response 

Function :  10. Peak C sound level 

Function :  11. Overload indication 

Function : 12. High-Level Stability
High-level stability over 5 minutes, with steady 1 kHz signal, 1 dB below upper boundary.

80.9

109.9

125.4

124.4

98.9

-0.2

DeviatedTone burst

-0.1

Positive

Negative

125.4

89.8
109.5

(dB)(dB)

2
0.0

0.0 ±3.0

Acceptance limitsDeviated value

90.0 0.0

-0.2 +1.0 ; -5.0

-0.1 +1.5 ; -5.0

89.9

±1.0
value (dB)

(dB)

116.0

Measured value

+1.0 ; -2.5

±1.0

Acceptance limits

±2.0

Fast

2

Value (dB)

200

0.25

Complete

0.25

(dB)

+1.0 ; -2.5

Acceptance limits
duration, Tb (ms)

+1.5 ; -5.0-0.1

Weighting value (dB)
Time 

124.2

200

Measured

-0.1Slow

LAE 2

half cycle

cycle

±2.0

0.0

Measured value (dB)

Reference SPL

-
(dB)

-

Positive

Record SPL at Deviated value

(dB) (min)
129.0

Anticipated

Page 6 of 7

Period (dB)
±0.3

±1.0

-

Acceptance limits

-0.2124.4half cycle

5 129.0

Negative Deviated value

(dB) (dB)

-

Time Period to
 Apply Signal Conclusion of Time 

one-half cycle (dB)one-half cycle

124.2

-0.1

Number of cycles
in test signal

200

F-CAL-005 Ed.1



Certificate No.:  CP20240128EA

ELECTRICAL AND ELECTRONICS INSTITUTE

Calibration Report

FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Uncertainty of measurement 

8) Level Linearity including level range control

Remarks: 1. Indication at the calibration check frequency can not measured because customer does not provide
a sound calibrator.
2. Overload indication can not measured because sound level meter can not set to Reference value of the
standard calibration.
3. The acceptance limit is for the deviated value.
4. Acceptance limits was IEC61672-3:2013 Class 2.
5. The coverage factor  k = 2.00

Page 7 of 7

0.10

1) Indication at the calibration check frequency 

0.1012) High-Level Stability

0.20

0.70 (>4kHz to 10kHz)
3) Acoustical signal tests of frequency weightings 0.30

0.204) Electrical signal tests of frequency weightings 0.20

 of measurement 

0.10

Not applicable

  - Free-field sound pressure response level

11) Overload indication 0.20 0.25

9) Tone burst response 
0.30 0.30
0.20 0.30

10) Peak C sound level 0.20 0.35

0.20

Maximum-permitted  uncertainty

(dB)
0.30
(dB)

Uncertainty 

2) Self-generated Noise 0.10 Not applicable

Function

 - - End of Report - -

0.10

0.60 (10Hz to 4kHz)

7) Level Linearity on the reference level range 0.30 0.30

5) Frequency and time weighting at 1 kHz 
6) Long-Term Stability

F-CAL-005 Ed.1



Certificate No.:  CP20240127EA
Operation No.:   CP2024030096

Equipment:

Manufacturer: ACO

Model/Type: 6236 (Meter), 7052NR (Microphone), - (Preamplifier)

Serial No.: 222187 (Meter), 84151 (Microphone), - (Preamplifier)

ID No.: NS-03-017

Customer: C.E.M. Technology (Thailand) Co.,Ltd.

Address: 31/8 Moo 13 T.Rai Khung, A.Sam Phran, 
Nakorn Phatom 73210

Received Date:

Calibrated Date: 13 - 18 March 2024

Issued Date:

Calibrated by: Ms. Juntaporn Kunhakom

providing a level of confidence of approximately 95%. This certificate may not be reproduced other than in full except 

with the prior written approval of the Electrical and Electronics Institute, Foundation for Industrial Development.

Page 1 of 7

Sound Level Meter 

7 March 2024

The reported uncertainty of measurement was based on standard uncertainty multiplied by a coverage factor (k )

19 March 2024

Approved by:
( Mr. Sittichai Swaksuriyawong )

Group Manager

Tel: +66 2709 4860   Fax: +66 2324 0917 

Certificate of Calibration

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT
975 Moo 4, Bangpoo Industrial Estate, Soi 8, Sukhumvit Road km 37,

Phraek Sa, Mueang Samut Prakan, Samut Prakan 10280 

F-CAL-004 Ed.1

This report was prepared electronically using applicable electronic signature. Printing or copy of file are considered as a copy of the document.



Certificate No.:  CP20240127EA

Sound Level Meter 
ACO
6236 (Meter), 7052NR (Microphone), - (Preamplifier)
222187 (Meter), 84151 (Microphone), - (Preamplifier)
NS-03-017

Ambient Temperature: ( 23 ± 2 ) ºC
( 50 ± 15 ) %
(101.3 ± 1.5) kPa

Method of Calibration :-
IEC61672-3:2013.

1)
2)
3)
4)
5)

6)

2. This result of calibration was found accurate as shown on date and place of calibration only. 
3. This certification is traceable to the international system of unit maintained at :-

Reference standards instrument for Acoustic function
- National Institute of Metrology (Thailand)
Reference standards instrument for Electrical function
- National Institute of Metrology (Thailand)
- Electrical and Electronics Institute; NSC Accredited Calibration No.0119

Result of Calibration:-
Function : 1. Indication at the calibration check frequency 

Programmable Attenuator PA5 2755 EF-0040-23 1 October 2024

Acoustic Signal (dB)

PTU301

(dB)

Pressure humidity and

(dB)
-

23 July 2024

 (dB)

Temperature Transmitter F0640003

CB20240035EA 13 February 2025

-

26 June 2024

Measured value

Page 2 of 7

C010063

8 June 2024

PTU301

Standard microphone
Model
4180

Pressure:

1. Reference standards instrument :-
Cert. No.

AA-1012-23
Due Date

12 November 2024
Arbitrary Function Generator

Temperature Transmitter

AFG2021

F0640002

CK20230040EA

CL1-P230024 20 March 2024
CD20230196EA 23 July 2024

9609027
Pressure humidity and

Equipment:

Model/Type:

ID No.:
Serial No.: 

Manufacturer:  

ELECTRICAL AND ELECTRONICS INSTITUTE

Calibration Report

FOUNDATION FOR INDUSTRIAL DEVELOPMENT

6.5 Digit precision multimeter 8846A

--

Relative Humidity:

Serial No.
2787490

Condition of this result of calibration

Instrument

CB20230108EB

7) Performance Audio Analyzer U8903B MY56510003

Reference Acceptance limits

CD20230197EA
CL1-P230032 4 April 2024

CK20230072EA 13 September 2024

Deviation

F-CAL-005 Ed.1



Certificate No.:  CP20240127EA

ELECTRICAL AND ELECTRONICS INSTITUTE

Calibration Report

FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Function : 2. Self-generated Noise 
2.1 Microphone Installed

2.2 Microphone replaced by the electrical input signal device

Function : 3. Acoustical signal tests of frequency weightings (Without Windscreen) 
                  Meter free-field acoustic response at a level of 84 dB.

Function : 4. Electrical signal tests of frequency weightings 
                  Weighting network response with relative to 1 kHz.

0.0

21.6

Frequency

-0.5
-0.4

-0.1

 (Hz)

Z-weighting

17.0
24.7

Acceptance limits
(dB) (dB)

±3.0

125

 (Hz)

-0.1

0.1

1000

8000

500

63

Page 3 of 7

-0.1
±1.0

±5.0

0.0

±1.5
±2.0

Acceptance limits
(dB)

0.0

(dB)

±5.0

Measured value
(dB)

Measured value
(dB)

Deviation from various Frequency Weighting Response Curve

0.0

Z-Weighting

125
1000

Frequency

±1.5
(dB)

±1.0

C-Weighting A-Weighting Z-Weighting
(dB)

Frequency

-0.2

A-weighting

8000

(dB)

31.7

-0.2
-0.2

-0.3

Weighting

C-weighting

4000
2000

250 -0.1

0.0

0.1

-0.1 -0.2

0.0

(dB)

0.0

-0.2

0.1

-0.4

A-Weighting

0.0

0.00.0
0.0

±2.0

-0.2-0.2

±1.50.0

0.1

Deviation from various Frequency Weighting Response Curve

-0.1

C-Weighting

±1.5

F-CAL-005 Ed.1



Certificate No.:  CP20240127EA

ELECTRICAL AND ELECTRONICS INSTITUTE

Calibration Report

FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Function : 5. Frequency and time weighting at 1 kHz 

Function : 6. Long-Term Stability
Long-term stability over 30 minutes, with steady 1 kHz signal at reference level.

Function : 7. Level Linearity on the reference level range 

±1.10.0109.0

Acceptance limits

±0.294.0

Acceptance limits

0.0

Value (dB)

94.0
94.0C-weighting

(dB)(dB)

±0.2A-weighting

Deviated value

0.0

Deviated value

104.0

114.0

Acceptance limits

94.0

(dB)

Frequency 
(dB)Weighting

Measured value

104.0

114.0

120.0

(dB)

Slow

30

7.1 Level Linearity on the reference level range, Upper

Conclusion of Time Deviated value

Period (dB)
0.0

Reference 

±0.3

Anticipated

Time Period to

109.0

99.0
0.0

119.0

±1.1

121.0

0.0 ±1.1

(dB)

 Apply Signal
 (min) (dB)

Weighting (dB)

0.0 ±0.2

LAeq

Measured value

Time

Z-weighting

5.2 Time weighting at 1 kHz
Deviated value

Record SPL at 

0.0 ±0.1

±0.1Fast 94.0
94.0

SPL
(dB)

(dB)(dB)(dB)

94.094.0

0.0

Measured value

Acceptance limits

±0.1

94.0 94.0

0.0

119.0

±1.1
±1.10.099.0

0.0

±1.1
121.0

0.0

±1.1

Page 4 of 7

120.0 0.0

±1.1

0.0

5.1 Frequency weighting at 1 kHz

F-CAL-005 Ed.1



Certificate No.:  CP20240127EA

ELECTRICAL AND ELECTRONICS INSTITUTE

Calibration Report

FOUNDATION FOR INDUSTRIAL DEVELOPMENT

7.2 Level Linearity on the reference level range, Lower

Function :  8. Level Linearity including level range control
8.1. Level Linearity Including the Level Range (Reference Signal)

8.2. Level Linearity Including the Level range (5dB Above Under-range)

0.0
69.0

20-110 25.0 25.3 0.3 ±1.1

53.8

-0.1

44.0
38.839.0

34.0

54.0

40-130 45.0

84.0 ±1.1

0.0

Deviated value Acceptance limits

32.0 32.0 0.0 ±1.1
31.0 31.1

(dB)
20-100

Value (dB) (dB) (dB) (dB)
94.0 94.0 ±1.10.0

±1.1-0.263.864.0
±1.1-0.168.9

74.0 74.0

±1.1

84.0
89.0

0.0
79.0

Anticipated

(dB)
20-80
20-90

25.0 25.4 0.4

Range Anticipated

33.033.0

25.0

0.0

Value (dB)

0.0

0.0

±1.1

20-100 25.0 25.5 0.5

0.0 ±1.1

Acceptance limits

30-120 94.0
94.0

±1.1

94.0
20-110

±1.1

±1.1
94.0

40-130 94.0 94.0

Measured value Deviated value
(dB)

94.0 0.0 ±1.1

94.0

±1.1

45.0
35.0

0.1

(dB)

30-120 35.0
0.0

Page 5 of 7

49.0 48.8

±1.1

-0.2
-0.2

89.0 0.0

±1.179.0 0.0

Measured value

59.0

-0.2
±1.1
±1.1

±1.1

58.8

-0.2

Range

±1.1
33.9

±1.1

±1.1

Anticipated

±1.1

-0.243.8

30.0 30.2 0.2 ±1.1

Value (dB)

±1.1

(dB) (dB)
Acceptance limitsMeasured value Deviated value

±1.1
25.4 0.4 ±1.1

F-CAL-005 Ed.1



Certificate No.:  CP20240127EA

ELECTRICAL AND ELECTRONICS INSTITUTE

Calibration Report

FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Function : 9. Tone burst response 

Function :  10. Peak C sound level 

Function :  11. Overload indication 

Function : 12. High-Level Stability
High-level stability over 5 minutes, with steady 1 kHz signal, 1 dB below upper boundary.

-0.1

Number of cycles
in test signal

200

-

Acceptance limits

-0.2124.4half cycle

5 129.0

Negative Deviated value

(dB) (dB)

-

Time Period to
 Apply Signal Conclusion of Time 

one-half cycle (dB)one-half cycle

124.2

Period (dB)
±0.3

±1.0

Page 6 of 7

0.0

Measured value (dB)

Reference SPL

-
(dB)

-

Positive

Record SPL at Deviated value

(dB) (min)
129.0

Anticipated

±2.0

124.2

200

Measured

-0.2Slow

LAE 2

half cycle

cycle

(dB)

+1.0 ; -2.5

Acceptance limits
duration, Tb (ms)

+1.5 ; -5.0-0.2

Weighting value (dB)
Time 

Acceptance limits

±2.0

Fast

2

Value (dB)

200

0.25

Complete

0.25

-0.1 ±3.0

Acceptance limitsDeviated value

90.0 0.0

-0.2 +1.0 ; -5.0

-0.2 +1.5 ; -5.0

89.8

±1.0
value (dB)

(dB)

116.0

Measured value

+1.0 ; -2.5

±1.0
89.8
109.4

(dB)(dB)

2
0.0

125.4

124.4

98.9

-0.2

DeviatedTone burst

-0.1

Positive

Negative

125.3

80.8

109.9

F-CAL-005 Ed.1



Certificate No.:  CP20240127EA

ELECTRICAL AND ELECTRONICS INSTITUTE

Calibration Report

FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Uncertainty of measurement 

8) Level Linearity including level range control

Remarks: 1. Indication at the calibration check frequency can not measured because customer does not provide
a sound calibrator.
2. Overload indication can not measured because sound level meter can not set to Reference value of the
standard calibration.
3. The acceptance limit is for the deviated value.
4. Acceptance limits was IEC61672-3:2013 Class 2.
5. The coverage factor  k = 2.00

 - - End of Report - -

0.10

0.60 (10Hz to 4kHz)

7) Level Linearity on the reference level range 0.30 0.30

5) Frequency and time weighting at 1 kHz 
6) Long-Term Stability

0.20

Maximum-permitted  uncertainty

(dB)
0.30
(dB)

Uncertainty 

2) Self-generated Noise 0.10 Not applicable

Function

11) Overload indication 0.20 0.25

9) Tone burst response 
0.30 0.30
0.20 0.30

10) Peak C sound level 0.20 0.35

0.70 (>4kHz to 10kHz)
3) Acoustical signal tests of frequency weightings 0.30

0.204) Electrical signal tests of frequency weightings 0.20

 of measurement 

0.10

Not applicable

  - Free-field sound pressure response level

0.1012) High-Level Stability

0.20

Page 7 of 7

0.10

1) Indication at the calibration check frequency 

F-CAL-005 Ed.1



Certificate No.:  CP20240126EA
Operation No.:   CP2024030095

Equipment:

Manufacturer: ACO

Model/Type: 6236 (Meter), 7052NR (Microphone), - (Preamplifier)

Serial No.: 222186 (Meter), 84150 (Microphone), - (Preamplifier)

ID No.: NS-03-016

Customer: C.E.M. Technology (Thailand) Co.,Ltd.

Address: 31/8 Moo 13 T.Rai Khung, A.Sam Phran, 
Nakorn Phatom 73210

Received Date:

Calibrated Date: 13 - 18 March 2024

Issued Date:

Calibrated by: Ms. Juntaporn Kunhakom

providing a level of confidence of approximately 95%. This certificate may not be reproduced other than in full except 

with the prior written approval of the Electrical and Electronics Institute, Foundation for Industrial Development.

Page 1 of 7

Sound Level Meter 

7 March 2024

The reported uncertainty of measurement was based on standard uncertainty multiplied by a coverage factor (k )

19 March 2024

Approved by:
( Mr. Sittichai Swaksuriyawong )

Group Manager

Tel: +66 2709 4860   Fax: +66 2324 0917 

Certificate of Calibration

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT
975 Moo 4, Bangpoo Industrial Estate, Soi 8, Sukhumvit Road km 37,

Phraek Sa, Mueang Samut Prakan, Samut Prakan 10280 

F-CAL-004 Ed.1

This report was prepared electronically using applicable electronic signature. Printing or copy of file are considered as a copy of the document.



Certificate No.:  CP20240126EA

Sound Level Meter 
ACO
6236 (Meter), 7052NR (Microphone), - (Preamplifier)
222186 (Meter), 84150 (Microphone), - (Preamplifier)
NS-03-016

Ambient Temperature: ( 23 ± 2 ) ºC
( 50 ± 15 ) %
(101.3 ± 1.5) kPa

Method of Calibration :-
IEC61672-3:2013.

1)
2)
3)
4)
5)

6)

2. This result of calibration was found accurate as shown on date and place of calibration only. 
3. This certification is traceable to the international system of unit maintained at :-

Reference standards instrument for Acoustic function
- National Institute of Metrology (Thailand)
Reference standards instrument for Electrical function
- National Institute of Metrology (Thailand)
- Electrical and Electronics Institute; NSC Accredited Calibration No.0119

Result of Calibration:-
Function : 1. Indication at the calibration check frequency 

Programmable Attenuator PA5 2755 EF-0040-23 1 October 2024

Acoustic Signal (dB)

PTU301

(dB)

Pressure humidity and

(dB)
-

23 July 2024

 (dB)

Temperature Transmitter F0640003

CB20240035EA 13 February 2025

-

26 June 2024

Measured value

Page 2 of 7

C010063

8 June 2024

PTU301

Standard microphone
Model
4180

Pressure:

1. Reference standards instrument :-
Cert. No.

AA-1012-23
Due Date

12 November 2024
Arbitrary Function Generator

Temperature Transmitter

AFG2021

F0640002

CK20230040EA

CL1-P230024 20 March 2024
CD20230196EA 23 July 2024

9609027
Pressure humidity and

Equipment:

Model/Type:

ID No.:
Serial No.: 

Manufacturer:  

ELECTRICAL AND ELECTRONICS INSTITUTE

Calibration Report

FOUNDATION FOR INDUSTRIAL DEVELOPMENT

6.5 Digit precision multimeter 8846A

--

Relative Humidity:

Serial No.
2787490

Condition of this result of calibration

Instrument

CB20230108EB

7) Performance Audio Analyzer U8903B MY56510003

Reference Acceptance limits

CD20230197EA
CL1-P230032 4 April 2024

CK20230072EA 13 September 2024

Deviation

F-CAL-005 Ed.1



Certificate No.:  CP20240126EA

ELECTRICAL AND ELECTRONICS INSTITUTE

Calibration Report

FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Function : 2. Self-generated Noise 
2.1 Microphone Installed

2.2 Microphone replaced by the electrical input signal device

Function : 3. Acoustical signal tests of frequency weightings (Without Windscreen) 
                  Meter free-field acoustic response at a level of 84 dB.

Function : 4. Electrical signal tests of frequency weightings 
                  Weighting network response with relative to 1 kHz.

0.1

21.9

Frequency

-0.4
-0.1

-0.2

 (Hz)

Z-weighting

18.6
41.7

Acceptance limits
(dB) (dB)

±3.0

125

 (Hz)

0.0

0.2

1000

8000

500

63

Page 3 of 7

0.1
±1.0

±5.0

0.0

±1.5
±2.0

Acceptance limits
(dB)

0.1

(dB)

±5.0

Measured value
(dB)

Measured value
(dB)

Deviation from various Frequency Weighting Response Curve

0.0

Z-Weighting

125
1000

Frequency

±1.5
(dB)

±1.0

C-Weighting A-Weighting Z-Weighting
(dB)

Frequency

-0.2

A-weighting

8000

(dB)

43.2

0.3
-0.6

-0.3

Weighting

C-weighting

4000
2000

250 -0.1

0.0

0.3

0.1 -0.3

0.2

(dB)

0.0

-0.2

0.2

-0.4

A-Weighting

0.2

0.0-0.1
0.0

±2.0

0.30.3

±1.50.1

0.5

Deviation from various Frequency Weighting Response Curve

0.4

C-Weighting

±1.5

F-CAL-005 Ed.1



Certificate No.:  CP20240126EA

ELECTRICAL AND ELECTRONICS INSTITUTE

Calibration Report

FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Function : 5. Frequency and time weighting at 1 kHz 

Function : 6. Long-Term Stability
Long-term stability over 30 minutes, with steady 1 kHz signal at reference level.

Function : 7. Level Linearity on the reference level range 

±1.10.0109.0

Acceptance limits

±0.294.0

Acceptance limits

0.0

Value (dB)

94.0
94.0C-weighting

(dB)(dB)

±0.2A-weighting

Deviated value

0.0

Deviated value

104.0

114.0

Acceptance limits

94.0

(dB)

Frequency 
(dB)Weighting

Measured value

104.0

114.0

120.0

(dB)

Slow

30

7.1 Level Linearity on the reference level range, Upper

Conclusion of Time Deviated value

Period (dB)
0.0

Reference 

±0.3

Anticipated

Time Period to

109.0

99.0
0.0

119.0

±1.1

121.0

0.0 ±1.1

(dB)

 Apply Signal
 (min) (dB)

Weighting (dB)

0.0 ±0.2

LAeq

Measured value

Time

Z-weighting

5.2 Time weighting at 1 kHz
Deviated value

Record SPL at 

0.0 ±0.1

±0.1Fast 94.0
94.0

SPL
(dB)

(dB)(dB)(dB)

94.094.0

0.0

Measured value

Acceptance limits

±0.1

94.0 94.0

0.0

119.0

±1.1
±1.10.099.0

0.0

±1.1
121.0

0.0

±1.1

Page 4 of 7

120.0 0.0

±1.1

0.0

5.1 Frequency weighting at 1 kHz

F-CAL-005 Ed.1



Certificate No.:  CP20240126EA

ELECTRICAL AND ELECTRONICS INSTITUTE

Calibration Report

FOUNDATION FOR INDUSTRIAL DEVELOPMENT

7.2 Level Linearity on the reference level range, Lower

Function :  8. Level Linearity including level range control
8.1. Level Linearity Including the Level Range (Reference Signal)

8.2. Level Linearity Including the Level range (5dB Above Under-range)

0.0
69.0

20-110 25.0 26.0 1.0 ±1.1

54.0

0.5

44.0
39.039.0

34.0

54.0

40-130 45.0

84.0 ±1.1

0.7

Deviated value Acceptance limits

32.0 32.9 0.9 ±1.1
31.0 32.1

(dB)
20-100

Value (dB) (dB) (dB) (dB)
94.0 94.0 ±1.10.0

±1.10.064.064.0
±1.10.069.0

74.0 74.0

±1.1

84.0
89.0

0.0
79.0

Anticipated

(dB)
20-80
20-90

25.0 25.5 0.5

Range Anticipated

33.733.0

25.0

0.0

Value (dB)

0.0

0.0

±1.1

20-100 25.0 25.8 0.8

0.0 ±1.1

Acceptance limits

30-120 94.0
94.0

±1.1

94.0
20-110

±1.1

±1.1
94.0

40-130 94.0 94.0

Measured value Deviated value
(dB)

94.0 0.0 ±1.1

94.0

±1.1

44.9
35.0

1.1

(dB)

30-120 35.0
-0.1

Page 5 of 7

49.0 49.0

±1.1

0.0
0.0

89.0 0.0

±1.179.0 0.0

Measured value

59.0

0.0
±1.1
±1.1

±1.1

59.0

0.0

Range

±1.1
34.5

±1.1

±1.1

Anticipated

±1.1

0.044.0

30.0 31.1 1.1 ±1.1

Value (dB)

±1.1

(dB) (dB)
Acceptance limitsMeasured value Deviated value

±1.1
25.7 0.7 ±1.1

F-CAL-005 Ed.1



Certificate No.:  CP20240126EA

ELECTRICAL AND ELECTRONICS INSTITUTE

Calibration Report

FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Function : 9. Tone burst response 

Function :  10. Peak C sound level 

Function :  11. Overload indication 

Function : 12. High-Level Stability
High-level stability over 5 minutes, with steady 1 kHz signal, 1 dB below upper boundary.

-0.1

Number of cycles
in test signal

200

-

Acceptance limits

-0.2124.4half cycle

5 129.0

Negative Deviated value

(dB) (dB)

-

Time Period to
 Apply Signal Conclusion of Time 

one-half cycle (dB)one-half cycle

124.2

Period (dB)
±0.3

±1.0

Page 6 of 7

0.0

Measured value (dB)

Reference SPL

-
(dB)

-

Positive

Record SPL at Deviated value

(dB) (min)
129.0

Anticipated

±2.0

124.2

200

Measured

-0.2Slow

LAE 2

half cycle

cycle

(dB)

+1.0 ; -2.5

Acceptance limits
duration, Tb (ms)

+1.5 ; -5.0-0.2

Weighting value (dB)
Time 

Acceptance limits

±2.0

Fast

2

Value (dB)

200

0.25

Complete

0.25

-0.1 ±3.0

Acceptance limitsDeviated value

90.0 0.0

-0.2 +1.0 ; -5.0

-0.1 +1.5 ; -5.0

89.8

±1.0
value (dB)

(dB)

116.0

Measured value

+1.0 ; -2.5

±1.0
89.8
109.4

(dB)(dB)

2
0.0

125.4

124.4

98.9

-0.2

DeviatedTone burst

-0.1

Positive

Negative

125.3

80.9

109.9

F-CAL-005 Ed.1



Certificate No.:  CP20240126EA

ELECTRICAL AND ELECTRONICS INSTITUTE

Calibration Report

FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Uncertainty of measurement 

8) Level Linearity including level range control

Remarks: 1. Indication at the calibration check frequency can not measured because customer does not provide
a sound calibrator.
2. Overload indication can not measured because sound level meter can not set to Reference value of the
standard calibration.
3. The acceptance limit is for the deviated value.
4. Acceptance limits was IEC61672-3:2013 Class 2.
5. The coverage factor  k = 2.00

 - - End of Report - -

0.10

0.60 (10Hz to 4kHz)

7) Level Linearity on the reference level range 0.30 0.30

5) Frequency and time weighting at 1 kHz 
6) Long-Term Stability

0.20

Maximum-permitted  uncertainty

(dB)
0.30
(dB)

Uncertainty 

2) Self-generated Noise 0.10 Not applicable

Function

11) Overload indication 0.20 0.25

9) Tone burst response 
0.30 0.30
0.20 0.30

10) Peak C sound level 0.20 0.35

0.70 (>4kHz to 10kHz)
3) Acoustical signal tests of frequency weightings 0.30

0.204) Electrical signal tests of frequency weightings 0.20

 of measurement 

0.10

Not applicable

  - Free-field sound pressure response level

0.1012) High-Level Stability

0.20

Page 7 of 7

0.10

1) Indication at the calibration check frequency 

F-CAL-005 Ed.1

















CERTIFICATE No : GR 17 E 30070 PAGE : 1 OF 2

EQUIPMENT : SOUND LEVEL METER

MANUFACTURER : ACO

MODEL : TYPE 6226

SERIAL No. : 150010

ID No. : CEM-SI-10

SUBMITTED BY : C.E.M TECHNOLOGY (THAILAND) CO.,LTD.

Certificate of Calibration

SUBMITTED BY : C.E.M TECHNOLOGY (THAILAND) CO.,LTD.

219/43 MOO 12, PETCHKASEM RD., OMNOI,

KRATHUMBAN SAMUTSAKORN 74130

CALIBRATED BY :

CALIBRATION DATE :

APPROVED BY :

ISSUED DATE :

RECEIVED DATE :

PHUDIT P.

SURAWIT K.

25-April-24

25-April-24

2-Aug-10

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF

G.RUAMKIT PANICH CO.,LTD.



CERTIFICATE No : GR 17 E 30070 PAGE : 2 OF 2

EQUIPMENT :

MANUFACTURER :

MODEL : SERIAL NUMBER :

ID No. :

RECEIVED DATE : CALIBRATION DATE :

AMBIENT TEMPERATURE : 22 
O
C + 3

O
C RELATIVE HUMIDITY :

25-April-24

50%RH + 20%RH

CONDITION OF THIS RESULTS OF CALIBRATION
1. THIS INSTRUMENT WAS CALIBRATED ACCORDING TO IEC 61672-2:2003-04 AGAINST MULTIFUNCTION SOUND CALIBRATOR.
THIS INSTRUMENT WAS PERFORMED SELF-CALIBRATION BY CALIBRATOR FROM CUSTOMER AT 114 Hz BEFORE CALIBRATION.
2. REFERENCE STANDARD INSTRUMENTS :-

1) MULTIFUNCTION

3. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY.
4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.
5. THIS CERTIFICATE IS TRACEABLE TO :-

- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH THAILAND INSTITUTE OF SCIENTIFIC AND
TECHNOLOGICAL RESEARCH (TISTR).

Calibration Report

INSTRUMENT DUE DATECERTIFICALTE No.

150010

10-Jan-25

SOUND LEVEL METER

ACO

TYPE 6226

CEM-SI-10
23-April-24

 SOUND  CALIBRATOR.

MODEL
1986

SERIAL No.
01827 EEL.BP.67/0974

     TECHNOLOGICAL RESEARCH (TISTR).

RESULT OF CALIBRATION :

1. A-WEIGHTING ACOUSTIC FREQUENCY RESPONSE

2. C-WEIGHTING ACOUSTIC FREQUENCY RESPONSE

3. SOUND LEVEL LINEARITY TEST AT 1000 Hz

   UUC* : UNIT UNDER CALIBRATION
THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY 
A COVERAGE FACTOR k=2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%

STANDARD APPLIED (dB)

2000.00 -0.20

74

-8.10
-3.0
0.00

250.00

2000.00
0.00
1.20

0.50
114.2 -0.2 0.50

84
94

84.0 0.0 0.50
94.0 0.50

104
114

104.1 -0.1
0.0

MEASUREMENT (+dB)
74.0 0.0 0.50

-0.4 0.50

UUC READING (dB) CORRECTION (dB) UNCERTAINTY OF

0.2

0.50
1000.00 0.00 0.0 0.0 0.50
500.00 0.00 0.3 -0.3

0.50
250.00 0.00 0.5 -0.5 0.50
125.00 -0.20 0.1 -0.3

-8.60
-3.20500.00

1000.00

UNCERTAINTY OF

(Hz) READING (dB) MEASUREMENT (+dB)

FREQUENCY STANDARD EXPECTED UUC READING (dB) CORRECTION (dB)

0.50125.00 -16.10

   WITHOUT ADJUSTMENT

CORRECTION (dB)FREQUENCY

(Hz) READING (dB)

-15.80

0.90 0.50

0.50
0.50

UNCERTAINTY OF

MEASUREMENT (+dB)

STANDARD EXPECTED UUC READING (dB)

-0.30

0.3

-0.50
-0.20
0.0

0.50

THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY 
A COVERAGE FACTOR k=2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%

END OF CALIBRATION REPORT



CERTIFICATE No : GR 17 E 30069 PAGE : 1 OF 2

EQUIPMENT : SOUND LEVEL METER

MANUFACTURER : ACO

MODEL : TYPE 6226

SERIAL No. : 150009

ID No. : CEM-SI-09

SUBMITTED BY : C.E.M TECHNOLOGY (THAILAND) CO.,LTD.

Certificate of Calibration

SUBMITTED BY : C.E.M TECHNOLOGY (THAILAND) CO.,LTD.

219/43 MOO 12, PETCHKASEM RD., OMNOI,

KRATHUMBAN SAMUTSAKORN 74130

CALIBRATED BY :

CALIBRATION DATE :

APPROVED BY :

ISSUED DATE :

RECEIVED DATE :

PHUDIT P.

SURAWIT K.

25-April-24

25-April-24

2-Aug-10

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF

G.RUAMKIT PANICH CO.,LTD.



CERTIFICATE No : GR 17 E 30069 PAGE : 2 OF 2

EQUIPMENT :

MANUFACTURER :

MODEL : SERIAL NUMBER :

ID No. :

RECEIVED DATE : CALIBRATION DATE :

AMBIENT TEMPERATURE : 22 
O
C + 3

O
C RELATIVE HUMIDITY :

25-April-24

50%RH + 20%RH

CONDITION OF THIS RESULTS OF CALIBRATION
1. THIS INSTRUMENT WAS CALIBRATED ACCORDING TO IEC 61672-2:2003-04 AGAINST MULTIFUNCTION SOUND CALIBRATOR.

THIS INSTRUMENT WAS PERFORMED SELF-CALIBRATION BY CALIBRATOR FROM CUSTOMER AT 114 Hz BEFORE CALIBRATION.
2. REFERENCE STANDARD INSTRUMENTS :-

1) MULTIFUNCTION

3. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY.
4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.
5. THIS CERTIFICATE IS TRACEABLE TO :-

- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH THAILAND INSTITUTE OF SCIENTIFIC AND
TECHNOLOGICAL RESEARCH (TISTR).

MODEL
1986

SERIAL No.
01827 EEL.BP.67/0974

Calibration Report

INSTRUMENT DUE DATECERTIFICALTE No.

150009

10-Jan-25

SOUND LEVEL METER

ACO

TYPE 6226

CEM-SI-09

23-April-24

 SOUND  CALIBRATOR.

     TECHNOLOGICAL RESEARCH (TISTR).

RESULT OF CALIBRATION :

1. A-WEIGHTING ACOUSTIC FREQUENCY RESPONSE

2. C-WEIGHTING ACOUSTIC FREQUENCY RESPONSE

3. SOUND LEVEL LINEARITY TEST AT 1000 Hz

   UUC* : UNIT UNDER CALIBRATION
THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY 
A COVERAGE FACTOR k=2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%

READING (dB)

-15.80

0.90

-8.60
-3.20

250.00

2000.00
0.00
1.20 0.3

-0.50
-0.20
0.0

0.50
500.00
1000.00

-8.10
125.00 -16.10 -0.30 0.50

UNCERTAINTY OF

MEASUREMENT (+dB)

CORRECTION (dB)FREQUENCY

(Hz)

STANDARD EXPECTED UUC READING (dB)

   WITHOUT ADJUSTMENT

-3.0
0.00

0.50

0.50
0.50

UNCERTAINTY OF

(Hz) READING (dB) MEASUREMENT (+dB)

FREQUENCY STANDARD EXPECTED UUC READING (dB) CORRECTION (dB)

0.50
250.00 0.00 0.5 -0.5 0.50
125.00 -0.20 0.1 -0.3

0.50
1000.00 0.00 0.0 0.0 0.50
500.00 0.00 0.3 -0.3

-0.4 0.50

UUC READING (dB) CORRECTION (dB) UNCERTAINTY OF

0.2

0.50

74
MEASUREMENT (+dB)

74.0 0.0 0.50

STANDARD APPLIED (dB)

2000.00 -0.20

0.50
114.2 -0.2 0.50

84
94

84.0 0.0 0.50
94.0

104
114

104.1 -0.1
0.0

THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY 
A COVERAGE FACTOR k=2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%

END OF CALIBRATION REPORT



CERTIFICATE No : GR 17 E 30067 PAGE : 1 OF 2

EQUIPMENT : SOUND LEVEL METER

MANUFACTURER : ACO

MODEL : TYPE 6226

SERIAL No. : 150007

ID No. : CEM-SI-07

SUBMITTED BY : C.E.M TECHNOLOGY (THAILAND) CO.,LTD.

Certificate of Calibration

SUBMITTED BY : C.E.M TECHNOLOGY (THAILAND) CO.,LTD.

219/43 MOO 12, PETCHKASEM RD., OMNOI,

KRATHUMBAN SAMUTSAKORN 74130

CALIBRATED BY :

CALIBRATION DATE :

APPROVED BY :

ISSUED DATE :

RECEIVED DATE :

PHUDIT P.

SURAWIT K.

25-April-24

25-April-24

2-Aug-10

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF

G.RUAMKIT PANICH CO.,LTD.



CERTIFICATE No : GR 17 E 30067 PAGE : 2 OF 2

EQUIPMENT :

MANUFACTURER :

MODEL : SERIAL NUMBER :

ID No. :

RECEIVED DATE : CALIBRATION DATE :

AMBIENT TEMPERATURE : 22 
O
C + 3

O
C RELATIVE HUMIDITY :

25-April-24

50%RH + 20%RH

CONDITION OF THIS RESULTS OF CALIBRATION
1. THIS INSTRUMENT WAS CALIBRATED ACCORDING TO IEC 61672-2:2003-04 AGAINST MULTIFUNCTION SOUND CALIBRATOR.
THIS INSTRUMENT WAS PERFORMED SELF-CALIBRATION BY CALIBRATOR FROM CUSTOMER AT 114 Hz BEFORE CALIBRATION.
2. REFERENCE STANDARD INSTRUMENTS :-

1) MULTIFUNCTION

3. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY.
4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.
5. THIS CERTIFICATE IS TRACEABLE TO :-

- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH THAILAND INSTITUTE OF SCIENTIFIC AND
TECHNOLOGICAL RESEARCH (TISTR).

Calibration Report

INSTRUMENT DUE DATECERTIFICALTE No.

150007

10-Jan-25

SOUND LEVEL METER

ACO

TYPE 6226

CEM-SI-07

23-April-24

 SOUND  CALIBRATOR.

MODEL
1986

SERIAL No.
01827 EEL.BP.67/0974

     TECHNOLOGICAL RESEARCH (TISTR).

RESULT OF CALIBRATION :

1. A-WEIGHTING ACOUSTIC FREQUENCY RESPONSE

2. C-WEIGHTING ACOUSTIC FREQUENCY RESPONSE

3. SOUND LEVEL LINEARITY TEST AT 1000 Hz

   UUC* : UNIT UNDER CALIBRATION
THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY 
A COVERAGE FACTOR k=2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%

0.50
114.2 -0.2 0.50

84
94

84.0 0.0 0.50
94.0

104
114

104.1 -0.1
0.0

-0.4 0.50

UUC READING (dB) CORRECTION (dB) UNCERTAINTY OF

0.2

0.50

74
MEASUREMENT (+dB)

74.0 0.0 0.50

STANDARD APPLIED (dB)

2000.00 -0.20

0.50
1000.00 0.00 0.0 0.0 0.50
500.00 0.00 0.3 -0.3

0.50
250.00 0.00 0.5 -0.5 0.50
125.00 -0.20 0.1 -0.3

-3.0
0.00

0.50

0.50
0.50

UNCERTAINTY OF

(Hz) READING (dB) MEASUREMENT (+dB)

FREQUENCY STANDARD EXPECTED UUC READING (dB) CORRECTION (dB)

125.00 -16.10 -0.30 0.50

UNCERTAINTY OF

MEASUREMENT (+dB)

CORRECTION (dB)FREQUENCY

(Hz)

STANDARD EXPECTED UUC READING (dB)

   WITHOUT ADJUSTMENT

READING (dB)

-15.80

0.90

-8.60
-3.20

250.00

2000.00
0.00
1.20 0.3

-0.50
-0.20
0.0

0.50
500.00
1000.00

-8.10

THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY 
A COVERAGE FACTOR k=2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%

END OF CALIBRATION REPORT



CERTIFICATE No : GR 17 E 30066 PAGE : 1 OF 2

EQUIPMENT : SOUND LEVEL METER

MANUFACTURER : ACO

MODEL : TYPE 6226

SERIAL No. : 150006

ID No. : CEM-SI-06

SUBMITTED BY : C.E.M TECHNOLOGY (THAILAND) CO.,LTD.

Certificate of Calibration

SUBMITTED BY : C.E.M TECHNOLOGY (THAILAND) CO.,LTD.

219/43 MOO 12, PETCHKASEM RD., OMNOI,

KRATHUMBAN SAMUTSAKORN 74130

CALIBRATED BY :

CALIBRATION DATE :

APPROVED BY :

ISSUED DATE :

RECEIVED DATE :

PHUDIT P.

SURAWIT K.

25-April-24

25-April-24

2-Aug-10

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF

G.RUAMKIT PANICH CO.,LTD.



CERTIFICATE No : GR 17 E 30066 PAGE : 2 OF 2

EQUIPMENT :

MANUFACTURER :

MODEL : SERIAL NUMBER :

ID No. :

RECEIVED DATE : CALIBRATION DATE :

AMBIENT TEMPERATURE : 22 
O
C + 3

O
C RELATIVE HUMIDITY :

25-April-24

50%RH + 20%RH

CONDITION OF THIS RESULTS OF CALIBRATION
1. THIS INSTRUMENT WAS CALIBRATED ACCORDING TO IEC 61672-2:2003-04 AGAINST MULTIFUNCTION SOUND CALIBRATOR.
THIS INSTRUMENT WAS PERFORMED SELF-CALIBRATION BY CALIBRATOR FROM CUSTOMER AT 114 Hz BEFORE CALIBRATION.
2. REFERENCE STANDARD INSTRUMENTS :-

1) MULTIFUNCTION

3. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY.
4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.
5. THIS CERTIFICATE IS TRACEABLE TO :-

- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH THAILAND INSTITUTE OF SCIENTIFIC AND
TECHNOLOGICAL RESEARCH (TISTR).

Calibration Report

INSTRUMENT DUE DATECERTIFICALTE No.

150006

10-Jan-25

SOUND LEVEL METER

ACO

TYPE 6226

CEM-SI-06

23-April-24

 SOUND  CALIBRATOR.

MODEL
1986

SERIAL No.
01827 EEL.BP.67/0974

     TECHNOLOGICAL RESEARCH (TISTR).

RESULT OF CALIBRATION :

1. A-WEIGHTING ACOUSTIC FREQUENCY RESPONSE

2. C-WEIGHTING ACOUSTIC FREQUENCY RESPONSE

3. SOUND LEVEL LINEARITY TEST AT 1000 Hz

   UUC* : UNIT UNDER CALIBRATION
THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY 
A COVERAGE FACTOR k=2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%

0.50
114.2 -0.2 0.50

84
94

84.0 0.0 0.50
94.0

104
114

104.1 -0.1
0.0

-0.4 0.50

UUC READING (dB) CORRECTION (dB) UNCERTAINTY OF

0.2

0.50

74
MEASUREMENT (+dB)

74.0 0.0 0.50

STANDARD APPLIED (dB)

2000.00 -0.20

0.50
1000.00 0.00 0.0 0.0 0.50
500.00 0.00 0.3 -0.3

0.50
250.00 0.00 0.5 -0.5 0.50
125.00 -0.20 0.1 -0.3

-3.0
0.00

0.50

0.50
0.50

UNCERTAINTY OF

(Hz) READING (dB) MEASUREMENT (+dB)

FREQUENCY STANDARD EXPECTED UUC READING (dB) CORRECTION (dB)

125.00 -16.10 -0.30 0.50

UNCERTAINTY OF

MEASUREMENT (+dB)

CORRECTION (dB)FREQUENCY

(Hz)

STANDARD EXPECTED UUC READING (dB)

   WITHOUT ADJUSTMENT

READING (dB)

-15.80

0.90

-8.60
-3.20

250.00

2000.00
0.00
1.20 0.3

-0.50
-0.20
0.0

0.50
500.00
1000.00

-8.10

THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY 
A COVERAGE FACTOR k=2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%

END OF CALIBRATION REPORT



CERTIFICATE No : GR 17 E 30065 PAGE : 1 OF 2

EQUIPMENT : SOUND LEVEL METER

MANUFACTURER : ACO

MODEL : TYPE 6226

SERIAL No. : 150005

ID No. : CEM-SI-05

SUBMITTED BY : C.E.M TECHNOLOGY (THAILAND) CO.,LTD.

Certificate of Calibration

SUBMITTED BY : C.E.M TECHNOLOGY (THAILAND) CO.,LTD.

219/43 MOO 12, PETCHKASEM RD., OMNOI,

KRATHUMBAN SAMUTSAKORN 74130

CALIBRATED BY :

CALIBRATION DATE :

APPROVED BY :

ISSUED DATE :

RECEIVED DATE :

PHUDIT P.

SURAWIT K.

25-April-24

25-April-24

2-Aug-10

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF

G.RUAMKIT PANICH CO.,LTD.



CERTIFICATE No : GR 17 E 30065 PAGE : 2 OF 2

EQUIPMENT :

MANUFACTURER :

MODEL : SERIAL NUMBER :

ID No. :

RECEIVED DATE : CALIBRATION DATE :

AMBIENT TEMPERATURE : 22 
O
C + 3

O
C RELATIVE HUMIDITY :

25-April-24

50%RH + 20%RH

CONDITION OF THIS RESULTS OF CALIBRATION
1. THIS INSTRUMENT WAS CALIBRATED ACCORDING TO IEC 61672-2:2003-04 AGAINST MULTIFUNCTION SOUND CALIBRATOR.

THIS INSTRUMENT WAS PERFORMED SELF-CALIBRATION BY CALIBRATOR FROM CUSTOMER AT 114 Hz BEFORE CALIBRATION.
2. REFERENCE STANDARD INSTRUMENTS :-

1) MULTIFUNCTION

3. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY.
4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.
5. THIS CERTIFICATE IS TRACEABLE TO :-

- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH THAILAND INSTITUTE OF SCIENTIFIC AND
TECHNOLOGICAL RESEARCH (TISTR).

MODEL
1986

SERIAL No.
01827 EEL.BP.67/0974

Calibration Report

INSTRUMENT DUE DATECERTIFICALTE No.

150005

10-Jan-25

SOUND LEVEL METER

ACO

TYPE 6226

CEM-SI-05

23-April-24

 SOUND  CALIBRATOR.

     TECHNOLOGICAL RESEARCH (TISTR).

RESULT OF CALIBRATION :

1. A-WEIGHTING ACOUSTIC FREQUENCY RESPONSE

2. C-WEIGHTING ACOUSTIC FREQUENCY RESPONSE

3. SOUND LEVEL LINEARITY TEST AT 1000 Hz

   UUC* : UNIT UNDER CALIBRATION
THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY 
A COVERAGE FACTOR k=2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%

READING (dB)

-15.80

0.90 0.50

0.50
0.50

UNCERTAINTY OF

MEASUREMENT (+dB)

STANDARD EXPECTED UUC READING (dB)

-0.30

0.3

-0.50
-0.20
0.0

0.50
0.50125.00 -16.10

   WITHOUT ADJUSTMENT

CORRECTION (dB)FREQUENCY

(Hz)

UNCERTAINTY OF

(Hz) READING (dB) MEASUREMENT (+dB)

FREQUENCY STANDARD EXPECTED UUC READING (dB) CORRECTION (dB)

0.50
250.00 0.00 0.5 -0.5 0.50
125.00 -0.20 0.1 -0.3

0.50
1000.00 0.00 0.0 0.0 0.50
500.00 0.00 0.3 -0.3

MEASUREMENT (+dB)
74.0 0.0 0.50

-0.4 0.50

UUC READING (dB) CORRECTION (dB) UNCERTAINTY OF

0.2

0.50
114.2 -0.2 0.50

84
94

84.0 0.0 0.50
94.0 0.50

104
114

104.1 -0.1
0.0

STANDARD APPLIED (dB)

2000.00 -0.20

74

-8.10
-3.0
0.00

250.00

2000.00
0.00
1.20

-8.60
-3.20500.00

1000.00

THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY 
A COVERAGE FACTOR k=2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%

END OF CALIBRATION REPORT



CERTIFICATE No : GR 1 E 30061 PAGE : 1 OF 2

EQUIPMENT : SOUND LEVEL METER

MANUFACTURER : ACO

MODEL : TYPE 6226

SERIAL No. : 122024

ID No. : CEM-SI-04

SUBMITTED BY : C.E.M TECHNOLOGY (THAILAND) CO.,LTD.

Certificate of Calibration

SUBMITTED BY : C.E.M TECHNOLOGY (THAILAND) CO.,LTD.

219/43 MOO 12, PETCHKASEM RD., OMNOI,

KRATHUMBAN SAMUTSAKORN 74130

CALIBRATED BY :

CALIBRATION DATE :

APPROVED BY :

ISSUED DATE :

RECEIVED DATE :

PHUDIT P.

SURAWIT K.

25-April-24

25-April-24

2-Aug-10

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF

G.RUAMKIT PANICH CO.,LTD.



CERTIFICATE No : GR 1 E 30061 PAGE : 2 OF 2

EQUIPMENT :

MANUFACTURER :

MODEL : SERIAL NUMBER :

ID No. :

RECEIVED DATE : CALIBRATION DATE :

AMBIENT TEMPERATURE : 22 
O
C + 3

O
C RELATIVE HUMIDITY :

25-April-24

50%RH + 20%RH

CONDITION OF THIS RESULTS OF CALIBRATION
1. THIS INSTRUMENT WAS CALIBRATED ACCORDING TO IEC 61672-2:2003-04 AGAINST MULTIFUNCTION SOUND CALIBRATOR.

THIS INSTRUMENT WAS PERFORMED SELF-CALIBRATION BY CALIBRATOR FROM CUSTOMER AT 114 Hz BEFORE CALIBRATION.
2. REFERENCE STANDARD INSTRUMENTS :-

1) MULTIFUNCTION

3. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY.
4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.
5. THIS CERTIFICATE IS TRACEABLE TO :-

- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH THAILAND INSTITUTE OF SCIENTIFIC AND
TECHNOLOGICAL RESEARCH (TISTR).

Calibration Report

INSTRUMENT DUE DATECERTIFICALTE No.

122024

10-Jan-25

SOUND LEVEL METER

ACO

TYPE 6226

CEM-SI-04

23-April-24

 SOUND  CALIBRATOR.

MODEL
1986

SERIAL No.
01827 EEL.BP.67/0974

     TECHNOLOGICAL RESEARCH (TISTR).

RESULT OF CALIBRATION :

1. A-WEIGHTING ACOUSTIC FREQUENCY RESPONSE

2. C-WEIGHTING ACOUSTIC FREQUENCY RESPONSE

3. SOUND LEVEL LINEARITY TEST AT 1000 Hz

   UUC* : UNIT UNDER CALIBRATION
THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY 
A COVERAGE FACTOR k=2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%

0.50
114.2 -0.2 0.50

84
94

84.0 0.0 0.50
94.0

104
114

104.1 -0.1
0.0

-0.4 0.50

UUC READING (dB) CORRECTION (dB) UNCERTAINTY OF

0.2

0.50

74
MEASUREMENT (+dB)

74.0 0.0 0.50

STANDARD APPLIED (dB)

2000.00 -0.20

0.50
1000.00 0.00 0.0 0.0 0.50
500.00 0.00 0.3 -0.3

0.50
250.00 0.00 0.5 -0.5 0.50
125.00 -0.20 0.1 -0.3

-3.0
0.00

0.50

0.50
0.50

UNCERTAINTY OF

(Hz) READING (dB) MEASUREMENT (+dB)

FREQUENCY STANDARD EXPECTED UUC READING (dB) CORRECTION (dB)

125.00 -16.10 -0.30 0.50

UNCERTAINTY OF

MEASUREMENT (+dB)

CORRECTION (dB)FREQUENCY

(Hz)

STANDARD EXPECTED UUC READING (dB)

   WITHOUT ADJUSTMENT

READING (dB)

-15.80

0.90

-8.60
-3.20

250.00

2000.00
0.00
1.20 0.3

-0.50
-0.20
0.0

0.50
500.00
1000.00

-8.10

THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY 
A COVERAGE FACTOR k=2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%

END OF CALIBRATION REPORT



CERTIFICATE No : GR 17 E 30063 PAGE : 1 OF 2

EQUIPMENT : SOUND LEVEL METER

MANUFACTURER : ACO

MODEL : TYPE 6226

SERIAL No. : 060210

ID No. : CEM-SI-03

SUBMITTED BY : C.E.M TECHNOLOGY (THAILAND) CO.,LTD.

Certificate of Calibration

SUBMITTED BY : C.E.M TECHNOLOGY (THAILAND) CO.,LTD.

219/43 MOO 12, PETCHKASEM RD., OMNOI,

KRATHUMBAN SAMUTSAKORN 74130

CALIBRATED BY :

CALIBRATION DATE :

APPROVED BY :

ISSUED DATE :

RECEIVED DATE :

PHUDIT P.

SURAWIT K.

25-April-24

25-April-24

2-Aug-10

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF

G.RUAMKIT PANICH CO.,LTD.



CERTIFICATE No : GR 17 E 30063 PAGE : 2 OF 2

EQUIPMENT :

MANUFACTURER :

MODEL : SERIAL NUMBER :

ID No. :

RECEIVED DATE : CALIBRATION DATE :

AMBIENT TEMPERATURE : 22 
O
C + 3

O
C RELATIVE HUMIDITY :

25-April-24

50%RH + 20%RH

CONDITION OF THIS RESULTS OF CALIBRATION
1. THIS INSTRUMENT WAS CALIBRATED ACCORDING TO IEC 61672-2:2003-04 AGAINST MULTIFUNCTION SOUND CALIBRATOR.

THIS INSTRUMENT WAS PERFORMED SELF-CALIBRATION BY CALIBRATOR FROM CUSTOMER AT 114 Hz BEFORE CALIBRATION.
2. REFERENCE STANDARD INSTRUMENTS :-

1) MULTIFUNCTION

3. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY.
4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.
5. THIS CERTIFICATE IS TRACEABLE TO :-

- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH THAILAND INSTITUTE OF SCIENTIFIC AND
TECHNOLOGICAL RESEARCH (TISTR).

Calibration Report

INSTRUMENT DUE DATECERTIFICALTE No.

060210

10-Jan-25

SOUND LEVEL METER

ACO

TYPE 6226

CEM-SI-03

23-April-24

 SOUND  CALIBRATOR.

MODEL
1986

SERIAL No.
01827 EEL.BP.67/0974

     TECHNOLOGICAL RESEARCH (TISTR).

RESULT OF CALIBRATION :

1. A-WEIGHTING ACOUSTIC FREQUENCY RESPONSE

2. C-WEIGHTING ACOUSTIC FREQUENCY RESPONSE

3. SOUND LEVEL LINEARITY TEST AT 1000 Hz

   UUC* : UNIT UNDER CALIBRATION
THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY 
A COVERAGE FACTOR k=2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%

STANDARD APPLIED (dB)

2000.00 -0.20

74

-8.10
-3.0
0.00

250.00

2000.00
0.00
1.20

-8.60
-3.20500.00

1000.00

0.50
114.2 -0.2 0.50

84
94

84.0 0.0 0.50
94.0 0.50

104
114

104.1 -0.1
0.0

MEASUREMENT (+dB)
74.0 0.0 0.50

-0.4 0.50

UUC READING (dB) CORRECTION (dB) UNCERTAINTY OF

0.2

0.50
1000.00 0.00 0.0 0.0 0.50
500.00 0.00 0.3 -0.3

0.50
250.00 0.00 0.5 -0.5 0.50
125.00 -0.20 0.1 -0.3

UNCERTAINTY OF

(Hz) READING (dB) MEASUREMENT (+dB)

FREQUENCY STANDARD EXPECTED UUC READING (dB) CORRECTION (dB)

0.50125.00 -16.10

   WITHOUT ADJUSTMENT

CORRECTION (dB)FREQUENCY

(Hz) READING (dB)

-15.80

0.90 0.50

0.50
0.50

UNCERTAINTY OF

MEASUREMENT (+dB)

STANDARD EXPECTED UUC READING (dB)

-0.30

0.3

-0.50
-0.20
0.0

0.50

THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY 
A COVERAGE FACTOR k=2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%

END OF CALIBRATION REPORT



CERTIFICATE No : GR 17 E 30064 PAGE : 1 OF 2

EQUIPMENT : SOUND LEVEL METER

MANUFACTURER : ACO

MODEL : TYPE 6226

SERIAL No. : 090057

ID No. : CEM-SI-02

SUBMITTED BY : C.E.M TECHNOLOGY (THAILAND) CO.,LTD.

Certificate of Calibration

SUBMITTED BY : C.E.M TECHNOLOGY (THAILAND) CO.,LTD.

219/43 MOO 12, PETCHKASEM RD., OMNOI,

KRATHUMBAN SAMUTSAKORN 74130

CALIBRATED BY :

CALIBRATION DATE :

APPROVED BY :

ISSUED DATE :

RECEIVED DATE :

PHUDIT P.

SURAWIT K.

25-April-24

25-April-24

2-Aug-10

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF

G.RUAMKIT PANICH CO.,LTD.



CERTIFICATE No : GR 17 E 30064 PAGE : 2 OF 2

EQUIPMENT :

MANUFACTURER :

MODEL : SERIAL NUMBER :

ID No. :

RECEIVED DATE : CALIBRATION DATE :

AMBIENT TEMPERATURE : 22 
O
C + 3

O
C RELATIVE HUMIDITY :

25-April-24

50%RH + 20%RH

CONDITION OF THIS RESULTS OF CALIBRATION
1. THIS INSTRUMENT WAS CALIBRATED ACCORDING TO IEC 61672-2:2003-04 AGAINST MULTIFUNCTION SOUND CALIBRATOR.
THIS INSTRUMENT WAS PERFORMED SELF-CALIBRATION BY CALIBRATOR FROM CUSTOMER AT 114 Hz BEFORE CALIBRATION.
2. REFERENCE STANDARD INSTRUMENTS :-

1) MULTIFUNCTION

3. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY.
4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.
5. THIS CERTIFICATE IS TRACEABLE TO :-

- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH THAILAND INSTITUTE OF SCIENTIFIC AND
TECHNOLOGICAL RESEARCH (TISTR).

Calibration Report

INSTRUMENT DUE DATECERTIFICALTE No.

090057

10-Jan-25

SOUND LEVEL METER

ACO

TYPE 6226

CEM-SI-02

23-April-24

 SOUND  CALIBRATOR.

MODEL
1986

SERIAL No.
01827 EEL.BP.67/0974

     TECHNOLOGICAL RESEARCH (TISTR).

RESULT OF CALIBRATION :

1. A-WEIGHTING ACOUSTIC FREQUENCY RESPONSE

2. C-WEIGHTING ACOUSTIC FREQUENCY RESPONSE

3. SOUND LEVEL LINEARITY TEST AT 1000 Hz

   UUC* : UNIT UNDER CALIBRATION
THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY 
A COVERAGE FACTOR k=2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%

STANDARD APPLIED (dB)

2000.00 -0.20

74

-8.10
-3.0
0.00

250.00

2000.00
0.00
1.20

-8.60
-3.20500.00

1000.00

0.50
114.2 -0.2 0.50

84
94

84.0 0.0 0.50
94.0 0.50

104
114

104.1 -0.1
0.0

MEASUREMENT (+dB)
74.0 0.0 0.50

-0.4 0.50

UUC READING (dB) CORRECTION (dB) UNCERTAINTY OF

0.2

0.50
1000.00 0.00 0.0 0.0 0.50
500.00 0.00 0.3 -0.3

0.50
250.00 0.00 0.5 -0.5 0.50
125.00 -0.20 0.1 -0.3

UNCERTAINTY OF

(Hz) READING (dB) MEASUREMENT (+dB)

FREQUENCY STANDARD EXPECTED UUC READING (dB) CORRECTION (dB)

0.50125.00 -16.10

   WITHOUT ADJUSTMENT

CORRECTION (dB)FREQUENCY

(Hz) READING (dB)

-15.80

0.90 0.50

0.50
0.50

UNCERTAINTY OF

MEASUREMENT (+dB)

STANDARD EXPECTED UUC READING (dB)

-0.30

0.3

-0.50
-0.20
0.0

0.50

THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY 
A COVERAGE FACTOR k=2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%

END OF CALIBRATION REPORT



CERTIFICATE No : GR 17 E 30062 PAGE : 1 OF 2

EQUIPMENT : SOUND LEVEL METER

MANUFACTURER : ACO

MODEL : TYPE 6226

SERIAL No. : 060209

ID No. : CEM-SI-01

SUBMITTED BY : C.E.M TECHNOLOGY (THAILAND) CO.,LTD.

Certificate of Calibration

SUBMITTED BY : C.E.M TECHNOLOGY (THAILAND) CO.,LTD.

219/43 MOO 12, PETCHKASEM RD., OMNOI,

KRATHUMBAN SAMUTSAKORN 74130

CALIBRATED BY :

CALIBRATION DATE :

APPROVED BY :

ISSUED DATE :

RECEIVED DATE

PHUDIT P.

SURAWIT K.

25-April-24

25-April-24

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF

G.RUAMKIT PANICH CO.,LTD.



CERTIFICATE No : GR 17 E 30062 PAGE : 2 OF 2

EQUIPMENT :

MANUFACTURER :

MODEL : SERIAL NUMBER :

ID No. :

RECEIVED DATE : CALIBRATION DATE :

AMBIENT TEMPERATURE : 22 
O
C + 3

O
C RELATIVE HUMIDITY :

25-April-24

50%RH + 20%RH

CONDITION OF THIS RESULTS OF CALIBRATION
1. THIS INSTRUMENT WAS CALIBRATED ACCORDING TO IEC 61672-2:2003-04 AGAINST MULTIFUNCTION SOUND CALIBRATOR.

THIS INSTRUMENT WAS PERFORMED SELF-CALIBRATION BY CALIBRATOR FROM CUSTOMER AT 114 Hz BEFORE CALIBRATION.
2. REFERENCE STANDARD INSTRUMENTS :-

1) MULTIFUNCTION

3. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY.
4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.
5. THIS CERTIFICATE IS TRACEABLE TO :-

- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH THAILAND INSTITUTE OF SCIENTIFIC AND
TECHNOLOGICAL RESEARCH (TISTR).

Calibration Report

INSTRUMENT DUE DATECERTIFICALTE No.

060209

10-Jan-25

SOUND LEVEL METER

ACO

TYPE 6226

CEM-SI-01

23-April-24

 SOUND  CALIBRATOR.

MODEL
1986

SERIAL No.
01827 EEL.BP.67/0974

     TECHNOLOGICAL RESEARCH (TISTR).

RESULT OF CALIBRATION :

1. A-WEIGHTING ACOUSTIC FREQUENCY RESPONSE

2. C-WEIGHTING ACOUSTIC FREQUENCY RESPONSE

3. SOUND LEVEL LINEARITY TEST AT 1000 Hz

   UUC* : UNIT UNDER CALIBRATION
THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY 
A COVERAGE FACTOR k=2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%

STANDARD APPLIED (dB)

2000.00 -0.20

74

-8.10
-3.0
0.00

250.00

2000.00
0.00
1.20

-8.60
-3.20500.00

1000.00

0.50
114.2 -0.2 0.50

84
94

84.0 0.0 0.50
94.0 0.50

104
114

104.1 -0.1
0.0

MEASUREMENT (+dB)
74.0 0.0 0.50

-0.4 0.50

UUC READING (dB) CORRECTION (dB) UNCERTAINTY OF

0.2

0.50
1000.00 0.00 0.0 0.0 0.50
500.00 0.00 0.3 -0.3

0.50
250.00 0.00 0.5 -0.5 0.50
125.00 -0.20 0.1 -0.3

UNCERTAINTY OF

(Hz) READING (dB) MEASUREMENT (+dB)

FREQUENCY STANDARD EXPECTED UUC READING (dB) CORRECTION (dB)

0.50125.00 -16.10

   WITHOUT ADJUSTMENT

CORRECTION (dB)FREQUENCY

(Hz) READING (dB)

-15.80

0.90 0.50

0.50
0.50

UNCERTAINTY OF

MEASUREMENT (+dB)

STANDARD EXPECTED UUC READING (dB)

-0.30

0.3

-0.50
-0.20
0.0

0.50

THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY 
A COVERAGE FACTOR k=2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%

END OF CALIBRATION REPORT
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- Site ID: - Date: 2 October 2023

Sampler: TE-6070 PM10 Serial No: 3211 Tech: Tong P.

27.10 688.3

75.3 297.0

26.55 674.4

76.2 297.6

Tisch Environmental, Inc. 1.58304

TE-5028A -0.01520

1179
12 Dec 23

Plate or In H2O Qa I IC

Test # (m3/min) (chart) (corrected)

1 9.60 1.295 60.7 39.87 34.8028

2 7.50 1.146 55.5 36.46 -4.2838

3 6.45 1.063 50.8 33.37 0.9827

4 5.35 0.969 45.9 30.15     SFR 1.105

5 4.60 0.900 39.2 25.75     SSP 52.02

5

Qa = 1/m(Sqrt((H2O)(Ta/Pa))-b) SFR = 1.13(Ps/Pa)(Ta/Ts) m   = sampler slope

IC = I(Sqrt(Ta/Pa)) SSP = (m*SFR+b)(Sqrt(Pa/Ta)) b   = sampler intercept

I   = chart response

Qa = actual flow rate SFR = sampler set point flow rate Tav = daily average temperature

IC = corrected chart response SSP = sampler chart set point Pav = daily average pressure

m  = calibrator slope m   = sampler slope

b  = calibrator intercept b   = sampler intercept Average I(chart): 50.4

Ta = actual temperature (deg K) Ta  = actual temperature (deg K)

Pa = actual pressure (mm Hg) Pa  = actual pressure (mm Hg)

For subsequent calculation Ts  = Average temperature (deg K) Enter Total Time (Hrs): 24.0

Ps  = Average pressure (mm Hg)

NOTE: Ensure calibration orifice has been certified within 12 months of use

Tisch Environmental 145 South Miami Ave, Cleves OH 45002 ● 877.263.7610 ● sales@tisch-env.com ●  www.tisch-env.com

 of sampler flow: 

1/m((I)(Sqrt(Tav/Pav))-b)

# of Observations:

Model:

Serial#:

Calibration Data

Linear Regression

Average Flow over Sample (m3/min)

Corr. Coeff

1562.501731

Total flow over sample (CFM)

55171.9361

PM10 High Volume  Sampler Verification

Make:

Average Temp. (deg F):

Calculations

Site Information

Location:

Calibration Orifice

Corrected Pressure (mm Hg):

Temperature (deg K):

Site Conditions

Barometric Pressure (in Hg):

Corrected Average (mm Hg):

Average Temp. (deg K):

Temperature (deg F):

Slope

Intercept

Average Press. (in Hg):

Qstd Slope:

Qstd Intercept:

Calibration Due Date:

Total flow over sample (m3/min)

1.085070646



Location: - Site ID: - Date: 15 Oct 24

Sampler: TE-5000 TSP Serial No: 3273 Tech: Tong.P

28.20 716.3

75.6 297.4

27.31 693.7

75.3 297.2

Make: Tisch 1.57894

Model: TE-5028A -0.01520

Serial#: 1179

Plate or     H2O    Qstd   I IC

 Test #     (in)  (m3/min)   (chart)  (corrected)

    1 8.35 1.788 61.3 59.57   Slope: 36.1873

    2 6.55 1.585 57.2 55.59 -3.8369

    3 5.30 1.427 49.3 47.91 0.9907

    4 4.60 1.330 44.9 43.64

    5 4.10 1.112 37.2 36.15 5

Qstd = 1/m[Sqrt(H2O(Pa/Pstd)(Tstd/Ta))-b] m   = sampler slope

IC =I[Sqrt(Pa/Pstd)(Tstd/Ta)] b   = sampler intercept

I   = chart response

Qstd = standard flow rate Tav = daily average temperature

IC = corrected chart response Pav = daily average pressure

I = actual chart response

m  = calibrator Qstd slope

b  = calibrator Qstd intercept 50.0

Ta = actual temperature during calibration (deg K)

Pa = actual pressure during calibration (mm Hg)

Tstd = 298 deg K

Pstd = 760 mm Hg

For subsequent calculation of sampler flow: 24.0

1/m((I)[Sqrt(298/Tav)(Pav/760)]-b)

NOTE: Ensure calibration orifice has been certified within 12 months of use

Site Information

Site Conditions

Calibration Orifice

Barometric Pressure (in Hg):

Temperature (deg F): Temperature (deg K):

Corrected Pressure (mm Hg):

Average Temp: (Deg K):Average Temp (Deg F):

Calibration Due Date

Enter Average I (chart):

10 December 2024

1.427299081

50.39897817

     Calculations

Average Flow Calculation m3/min

Sample Time (Hrs):

72574.52857

Corrected Average (mm Hg):

Total flow in 24 hours cfm

Tisch Environmental 145 South Miami Ave, Cleves OH 45002 ● 877.263.7610 ● sales@tisch-env.com ●  www.tisch-env.com

# of Observations:

Qstd Slope:

Qstd Intercept:

Corr. Coeff:

Calibration Information

Linear Regression

2055.310676

Intercept:

Average Press. (in Hg):

Average Flow Calculation in cfm

Total flow in 24 hours m3/min

TE-5000 TSP Sampler Verification
TSP High Volume Sampler



Location: - Site ID: - Date: 14 Oct 24

Sampler: TE-5000 TSP Serial No: 3272 Tech: Tong.P

28.10 713.7

75.5 297.3

27.28 692.9

75.3 297.2

Make: Tisch 1.57894

Model: TE-5028A -0.01520

Serial#: 1179

Plate or     H2O    Qstd   I IC

 Test #     (in)  (m3/min)   (chart)  (corrected)

    1 8.25 1.775 61.2 59.38   Slope: 37.6196

    2 6.60 1.588 56.1 54.43 -6.5584

    3 5.40 1.438 48.9 47.44 0.9968

    4 4.65 1.335 44.9 43.56

    5 4.15 1.112 36.1 35.02 5

Qstd = 1/m[Sqrt(H2O(Pa/Pstd)(Tstd/Ta))-b] m   = sampler slope

IC =I[Sqrt(Pa/Pstd)(Tstd/Ta)] b   = sampler intercept

I   = chart response

Qstd = standard flow rate Tav = daily average temperature

IC = corrected chart response Pav = daily average pressure

I = actual chart response

m  = calibrator Qstd slope

b  = calibrator Qstd intercept 49.4

Ta = actual temperature during calibration (deg K)

Pa = actual pressure during calibration (mm Hg)

Tstd = 298 deg K

Pstd = 760 mm Hg

For subsequent calculation of sampler flow: 24.0

1/m((I)[Sqrt(298/Tav)(Pav/760)]-b)

NOTE: Ensure calibration orifice has been certified within 12 months of use

Sample Time (Hrs):

72756.35227

Corrected Average (mm Hg):

Total flow in 24 hours cfm

Tisch Environmental 145 South Miami Ave, Cleves OH 45002 ● 877.263.7610 ● sales@tisch-env.com ●  www.tisch-env.com

# of Observations:

Qstd Slope:

Qstd Intercept:

Corr. Coeff:

Calibration Information

Linear Regression

2060.459923

Intercept:

Average Press. (in Hg):

Average Flow Calculation in cfm

Total flow in 24 hours m3/min

Calibration Due Date

Enter Average I (chart):

10 December 2024

1.430874947

50.52524464

     Calculations

Average Flow Calculation m3/min

Site Information

Site Conditions

Calibration Orifice

Barometric Pressure (in Hg):

Temperature (deg F): Temperature (deg K):

Corrected Pressure (mm Hg):

Average Temp: (Deg K):Average Temp (Deg F):

TE-5000 TSP Sampler Verification
TSP High Volume Sampler



Location: - Site ID: - Date: 14 Oct 24

Sampler: TE-5000 TSP Serial No: 3271 Tech: Tong.P

28.20 716.3

75.6 297.4

27.30 693.4

75.2 297.2

Make: Tisch 1.57894

Model: TE-5028A -0.01520

Serial#: 1179

Plate or     H2O    Qstd   I IC

 Test #     (in)  (m3/min)   (chart)  (corrected)

    1 8.30 1.783 60.3 58.60   Slope: 37.3775

    2 6.65 1.597 55.8 54.23 -6.7828

    3 5.35 1.433 48.6 47.23 0.9943

    4 4.65 1.337 44.7 43.44

    5 4.20 1.112 35.0 34.01 5

Qstd = 1/m[Sqrt(H2O(Pa/Pstd)(Tstd/Ta))-b] m   = sampler slope

IC =I[Sqrt(Pa/Pstd)(Tstd/Ta)] b   = sampler intercept

I   = chart response

Qstd = standard flow rate Tav = daily average temperature

IC = corrected chart response Pav = daily average pressure

I = actual chart response

m  = calibrator Qstd slope

b  = calibrator Qstd intercept 48.9

Ta = actual temperature during calibration (deg K)

Pa = actual pressure during calibration (mm Hg)

Tstd = 298 deg K

Pstd = 760 mm Hg

For subsequent calculation of sampler flow: 24.0

1/m((I)[Sqrt(298/Tav)(Pav/760)]-b)

NOTE: Ensure calibration orifice has been certified within 12 months of use

Site Information

Site Conditions

Calibration Orifice

Barometric Pressure (in Hg):

Temperature (deg F): Temperature (deg K):

Corrected Pressure (mm Hg):

Average Temp: (Deg K):Average Temp (Deg F):

Calibration Due Date

Enter Average I (chart):

10 December 2024

1.432395965

50.5789529

     Calculations

Average Flow Calculation m3/min

Sample Time (Hrs):

72833.69218

Corrected Average (mm Hg):

Total flow in 24 hours cfm

Tisch Environmental 145 South Miami Ave, Cleves OH 45002 ● 877.263.7610 ● sales@tisch-env.com ●  www.tisch-env.com

# of Observations:

Qstd Slope:

Qstd Intercept:

Corr. Coeff:

Calibration Information

Linear Regression

2062.650189

Intercept:

Average Press. (in Hg):

Average Flow Calculation in cfm

Total flow in 24 hours m3/min

TE-5000 TSP Sampler Verification
TSP High Volume Sampler



Location: - Site ID: - Date: 14 Oct 24

Sampler: TE-5000 TSP Serial No: 3270 Tech: Tong.P

28.00 711.2

75.5 297.3

27.29 693.2

75.3 297.2

Make: Tisch 1.57894

Model: TE-5028A -0.01520

Serial#: 1179

Plate or     H2O    Qstd   I IC

 Test #     (in)  (m3/min)   (chart)  (corrected)

    1 8.25 1.771 60.2 58.30   Slope: 38.4149

    2 6.60 1.585 55.6 53.85 -8.6412

    3 5.30 1.422 47.7 46.20 0.9946

    4 4.60 1.325 43.2 41.84

    5 4.15 1.112 34.9 33.80 5

Qstd = 1/m[Sqrt(H2O(Pa/Pstd)(Tstd/Ta))-b] m   = sampler slope

IC =I[Sqrt(Pa/Pstd)(Tstd/Ta)] b   = sampler intercept

I   = chart response

Qstd = standard flow rate Tav = daily average temperature

IC = corrected chart response Pav = daily average pressure

I = actual chart response

m  = calibrator Qstd slope

b  = calibrator Qstd intercept 48.3

Ta = actual temperature during calibration (deg K)

Pa = actual pressure during calibration (mm Hg)

Tstd = 298 deg K

Pstd = 760 mm Hg

For subsequent calculation of sampler flow: 24.0

1/m((I)[Sqrt(298/Tav)(Pav/760)]-b)

NOTE: Ensure calibration orifice has been certified within 12 months of use

Sample Time (Hrs):

72600.6653

Corrected Average (mm Hg):

Total flow in 24 hours cfm

Tisch Environmental 145 South Miami Ave, Cleves OH 45002 ● 877.263.7610 ● sales@tisch-env.com ●  www.tisch-env.com

# of Observations:

Qstd Slope:

Qstd Intercept:

Corr. Coeff:

Calibration Information

Linear Regression

2056.050868

Intercept:

Average Press. (in Hg):

Average Flow Calculation in cfm

Total flow in 24 hours m3/min

Calibration Due Date

Enter Average I (chart):

10 December 2024

1.427813103

50.41712868

     Calculations

Average Flow Calculation m3/min

Site Information

Site Conditions

Calibration Orifice

Barometric Pressure (in Hg):

Temperature (deg F): Temperature (deg K):

Corrected Pressure (mm Hg):

Average Temp: (Deg K):Average Temp (Deg F):

TE-5000 TSP Sampler Verification
TSP High Volume Sampler



Location: - Site ID: - Date: 14 Oct 24

Sampler: TE-5000 TSP Serial No: 3269 Tech: Tong.P

27.75 704.9

76.5 297.9

27.31 693.7

74.9 297.0

Make: Tisch 1.57894

Model: TE-5028A -0.01520

Serial#: 1179

Plate or     H2O    Qstd   I IC

 Test #     (in)  (m3/min)   (chart)  (corrected)

    1 8.00 1.735 60.1 57.89   Slope: 39.5761

    2 6.55 1.571 55.7 53.65 -9.7403

    3 5.15 1.394 47.8 46.04 0.9955

    4 4.55 1.311 43.3 41.71

    5 4.00 1.112 35.2 33.91 5

Qstd = 1/m[Sqrt(H2O(Pa/Pstd)(Tstd/Ta))-b] m   = sampler slope

IC =I[Sqrt(Pa/Pstd)(Tstd/Ta)] b   = sampler intercept

I   = chart response

Qstd = standard flow rate Tav = daily average temperature

IC = corrected chart response Pav = daily average pressure

I = actual chart response

m  = calibrator Qstd slope

b  = calibrator Qstd intercept 48.4

Ta = actual temperature during calibration (deg K)

Pa = actual pressure during calibration (mm Hg)

Tstd = 298 deg K

Pstd = 760 mm Hg

For subsequent calculation of sampler flow: 24.0

1/m((I)[Sqrt(298/Tav)(Pav/760)]-b)

NOTE: Ensure calibration orifice has been certified within 12 months of use

Site Information

Site Conditions

Calibration Orifice

Barometric Pressure (in Hg):

Temperature (deg F): Temperature (deg K):

Corrected Pressure (mm Hg):

Average Temp: (Deg K):Average Temp (Deg F):

Calibration Due Date

Enter Average I (chart):

10 December 2024

1.416976485

50.03447975

     Calculations

Average Flow Calculation m3/min

Sample Time (Hrs):

72049.65084

Corrected Average (mm Hg):

Total flow in 24 hours cfm

Tisch Environmental 145 South Miami Ave, Cleves OH 45002 ● 877.263.7610 ● sales@tisch-env.com ●  www.tisch-env.com

# of Observations:

Qstd Slope:

Qstd Intercept:

Corr. Coeff:

Calibration Information

Linear Regression

2040.446139

Intercept:

Average Press. (in Hg):

Average Flow Calculation in cfm

Total flow in 24 hours m3/min

TE-5000 TSP Sampler Verification
TSP High Volume Sampler



- Site ID: - Date: 2 October 2023

Sampler: TE-6070 PM10 Serial No: 3524 Tech: Tong P.

26.75 679.5

75.2 297.0

26.60 675.6

76.3 297.6

Tisch Environmental, Inc. 1.58304

TE-5028A -0.01520

1179
12 Dec 23

Plate or In H2O Qa I IC

Test # (m3/min) (chart) (corrected)

1 9.75 1.314 60.4 39.93 33.8648

2 7.45 1.150 55.4 36.63 -3.5007

3 6.55 1.078 50.7 33.52 0.9750

4 5.30 0.971 45.8 30.28     SFR 1.121

5 4.65 0.910 39.0 25.78     SSP 52.14

5

Qa = 1/m(Sqrt((H2O)(Ta/Pa))-b) SFR = 1.13(Ps/Pa)(Ta/Ts) m   = sampler slope

IC = I(Sqrt(Ta/Pa)) SSP = (m*SFR+b)(Sqrt(Pa/Ta)) b   = sampler intercept

I   = chart response

Qa = actual flow rate SFR = sampler set point flow rate Tav = daily average temperature

IC = corrected chart response SSP = sampler chart set point Pav = daily average pressure

m  = calibrator slope m   = sampler slope

b  = calibrator intercept b   = sampler intercept Average I(chart): 50.3

Ta = actual temperature (deg K) Ta  = actual temperature (deg K)

Pa = actual pressure (mm Hg) Pa  = actual pressure (mm Hg)

For subsequent calculation Ts  = Average temperature (deg K) Enter Total Time (Hrs): 24.0

Ps  = Average pressure (mm Hg)

NOTE: Ensure calibration orifice has been certified within 12 months of use

Average Press. (in Hg):

Qstd Slope:

Qstd Intercept:

Calibration Due Date:

Total flow over sample (m3/min)

1.089164494

PM10 High Volume  Sampler Verification

Make:

Average Temp. (deg F):

Calculations

Site Information

Location:

Calibration Orifice

Corrected Pressure (mm Hg):

Temperature (deg K):

Site Conditions

Barometric Pressure (in Hg):

Corrected Average (mm Hg):

Average Temp. (deg K):

Temperature (deg F):

Slope

Intercept

Tisch Environmental 145 South Miami Ave, Cleves OH 45002 ● 877.263.7610 ● sales@tisch-env.com ●  www.tisch-env.com

 of sampler flow: 

1/m((I)(Sqrt(Tav/Pav))-b)

# of Observations:

Model:

Serial#:

Calibration Data

Linear Regression

Average Flow over Sample (m3/min)

Corr. Coeff

1568.396872

Total flow over sample (CFM)

55380.09355



- Site ID: - Date: 2 October 2023

Sampler: TE-6070 PM10 Serial No: 3482 Tech: Tong P.

26.65 676.9

75.3 297.1

26.50 673.1

76.3 297.6

Tisch Environmental, Inc. 1.58304

TE-5028A -0.01520

1179
12 Dec 23

Plate or In H2O Qa I IC

Test # (m3/min) (chart) (corrected)

1 9.65 1.310 60.5 40.08 34.0516

2 7.50 1.156 55.5 36.77 -3.5657

3 6.45 1.072 50.6 33.52 0.9827

4 5.35 0.978 45.8 30.34     SFR 1.122

5 4.60 0.907 39.4 26.10     SSP 52.27

5

Qa = 1/m(Sqrt((H2O)(Ta/Pa))-b) SFR = 1.13(Ps/Pa)(Ta/Ts) m   = sampler slope

IC = I(Sqrt(Ta/Pa)) SSP = (m*SFR+b)(Sqrt(Pa/Ta)) b   = sampler intercept

I   = chart response

Qa = actual flow rate SFR = sampler set point flow rate Tav = daily average temperature

IC = corrected chart response SSP = sampler chart set point Pav = daily average pressure

m  = calibrator slope m   = sampler slope

b  = calibrator intercept b   = sampler intercept Average I(chart): 50.4

Ta = actual temperature (deg K) Ta  = actual temperature (deg K)

Pa = actual pressure (mm Hg) Pa  = actual pressure (mm Hg)

For subsequent calculation Ts  = Average temperature (deg K) Enter Total Time (Hrs): 24.0

Ps  = Average pressure (mm Hg)

NOTE: Ensure calibration orifice has been certified within 12 months of use

Tisch Environmental 145 South Miami Ave, Cleves OH 45002 ● 877.263.7610 ● sales@tisch-env.com ●  www.tisch-env.com

 of sampler flow: 

1/m((I)(Sqrt(Tav/Pav))-b)

# of Observations:

Model:

Serial#:

Calibration Data

Linear Regression

Average Flow over Sample (m3/min)

Corr. Coeff

1567.955756

Total flow over sample (CFM)

55364.51773

PM10 High Volume  Sampler Verification

Make:

Average Temp. (deg F):

Calculations

Site Information

Location:

Calibration Orifice

Corrected Pressure (mm Hg):

Temperature (deg K):

Site Conditions

Barometric Pressure (in Hg):

Corrected Average (mm Hg):

Average Temp. (deg K):

Temperature (deg F):

Slope

Intercept

Average Press. (in Hg):

Qstd Slope:

Qstd Intercept:

Calibration Due Date:

Total flow over sample (m3/min)

1.088858164



- Site ID: - Date: 2 October 2023

Sampler: TE-6070 PM10 Serial No: 3310 Tech: Tong P.

26.70 678.2

75.1 296.9

26.50 673.1

76.2 297.6

Tisch Environmental, Inc. 1.58304

TE-5028A -0.01520

1179
12 Dec 23

Plate or In H2O Qa I IC

Test # (m3/min) (chart) (corrected)

1 9.80 1.318 60.7 40.17 34.0987

2 7.40 1.147 55.6 36.79 -3.7000

3 6.60 1.083 50.8 33.61 0.9779

4 5.35 0.976 45.7 30.24     SFR 1.119

5 4.60 0.906 39.1 25.87     SSP 52.08

5

Qa = 1/m(Sqrt((H2O)(Ta/Pa))-b) SFR = 1.13(Ps/Pa)(Ta/Ts) m   = sampler slope

IC = I(Sqrt(Ta/Pa)) SSP = (m*SFR+b)(Sqrt(Pa/Ta)) b   = sampler intercept

I   = chart response

Qa = actual flow rate SFR = sampler set point flow rate Tav = daily average temperature

IC = corrected chart response SSP = sampler chart set point Pav = daily average pressure

m  = calibrator slope m   = sampler slope

b  = calibrator intercept b   = sampler intercept Average I(chart): 50.4

Ta = actual temperature (deg K) Ta  = actual temperature (deg K)

Pa = actual pressure (mm Hg) Pa  = actual pressure (mm Hg)

For subsequent calculation Ts  = Average temperature (deg K) Enter Total Time (Hrs): 24.0

Ps  = Average pressure (mm Hg)

NOTE: Ensure calibration orifice has been certified within 12 months of use

Tisch Environmental 145 South Miami Ave, Cleves OH 45002 ● 877.263.7610 ● sales@tisch-env.com ●  www.tisch-env.com

 of sampler flow: 

1/m((I)(Sqrt(Tav/Pav))-b)

# of Observations:

Model:

Serial#:

Calibration Data

Linear Regression

Average Flow over Sample (m3/min)

Corr. Coeff

1571.390536

Total flow over sample (CFM)

55485.79984

PM10 High Volume  Sampler Verification

Make:

Average Temp. (deg F):

Calculations

Site Information

Location:

Calibration Orifice

Corrected Pressure (mm Hg):

Temperature (deg K):

Site Conditions

Barometric Pressure (in Hg):

Corrected Average (mm Hg):

Average Temp. (deg K):

Temperature (deg F):

Slope

Intercept

Average Press. (in Hg):

Qstd Slope:

Qstd Intercept:

Calibration Due Date:

Total flow over sample (m3/min)

1.091243428



- Site ID: - Date: 2 October 2023

Sampler: TE-6070 PM10 Serial No: 3286 Tech: Tong P.

26.70 678.2

75.4 297.1

26.55 674.4

76.5 297.7

Tisch Environmental, Inc. 1.58304

TE-5028A -0.01520

1179
12 Dec 23

Plate or In H2O Qa I IC

Test # (m3/min) (chart) (corrected)

1 9.60 1.305 60.3 39.91 33.9429

2 7.70 1.170 55.6 36.80 -3.6602

3 6.65 1.088 50.6 33.49 0.9904

4 5.40 0.981 45.7 30.25     SFR 1.121

5 4.55 0.901 39.4 26.08     SSP 51.97

5

Qa = 1/m(Sqrt((H2O)(Ta/Pa))-b) SFR = 1.13(Ps/Pa)(Ta/Ts) m   = sampler slope

IC = I(Sqrt(Ta/Pa)) SSP = (m*SFR+b)(Sqrt(Pa/Ta)) b   = sampler intercept

I   = chart response

Qa = actual flow rate SFR = sampler set point flow rate Tav = daily average temperature

IC = corrected chart response SSP = sampler chart set point Pav = daily average pressure

m  = calibrator slope m   = sampler slope

b  = calibrator intercept b   = sampler intercept Average I(chart): 50.3

Ta = actual temperature (deg K) Ta  = actual temperature (deg K)

Pa = actual pressure (mm Hg) Pa  = actual pressure (mm Hg)

For subsequent calculation Ts  = Average temperature (deg K) Enter Total Time (Hrs): 24.0

Ps  = Average pressure (mm Hg)

NOTE: Ensure calibration orifice has been certified within 12 months of use

Tisch Environmental 145 South Miami Ave, Cleves OH 45002 ● 877.263.7610 ● sales@tisch-env.com ●  www.tisch-env.com

 of sampler flow: 

1/m((I)(Sqrt(Tav/Pav))-b)

# of Observations:

Model:

Serial#:

Calibration Data

Linear Regression

Average Flow over Sample (m3/min)

Corr. Coeff

1573.154884

Total flow over sample (CFM)

55548.09895

PM10 High Volume  Sampler Verification

Make:

Average Temp. (deg F):

Calculations

Site Information

Location:

Calibration Orifice

Corrected Pressure (mm Hg):

Temperature (deg K):

Site Conditions

Barometric Pressure (in Hg):

Corrected Average (mm Hg):

Average Temp. (deg K):

Temperature (deg F):

Slope

Intercept

Average Press. (in Hg):

Qstd Slope:

Qstd Intercept:

Calibration Due Date:

Total flow over sample (m3/min)

1.092468669



Location: - Site ID: - Date: 18 Oct 23

Sampler: TE-5000 TSP Serial No: 3280 Tech: Tong.P

28.40 721.4

77.0 298.2

26.50 673.1

75.8 297.5

Make: Tisch 1.58304

Model: TE-5028A -0.01520

Serial#: 1179

Plate or     H2O    Qstd   I IC
 Test #     (in)  (m3/min)   (chart)  (corrected)

    1 7.50 1.695 60.9 59.32   Slope: 39.2312
    2 6.00 1.517 56.0 54.54 -5.8658

    3 4.80 1.358 50.7 49.38 0.9824

    4 4.30 1.285 45.8 44.61

    5 3.60 1.177 39.7 38.67 5

Qstd = 1/m[Sqrt(H2O(Pa/Pstd)(Tstd/Ta))-b] m   = sampler slope
IC =I[Sqrt(Pa/Pstd)(Tstd/Ta)] b   = sampler intercept

I   = chart response
Qstd = standard flow rate Tav = daily average temperature
IC = corrected chart response Pav = daily average pressure
I = actual chart response
m  = calibrator Qstd slope

b  = calibrator Qstd intercept 50.6

Ta = actual temperature during calibration (deg K)
Pa = actual pressure during calibration (mm Hg)
Tstd = 298 deg K
Pstd = 760 mm Hg
For subsequent calculation of sampler flow: 24.0

1/m((I)[Sqrt(298/Tav)(Pav/760)]-b)

NOTE: Ensure calibration orifice has been certified within 12 months of use

Sample Time (Hrs):

69399.92166

Corrected Average (mm Hg):

Total flow in 24 hours cfm

Tisch Environmental 145 South Miami Ave, Cleves OH 45002 ● 877.263.7610 ● sales@tisch-env.com ●  www.tisch-env.com

# of Observations:

Qstd Slope:
Qstd Intercept:

Corr. Coeff:

Calibration Information

Linear Regression

1965.405807

Intercept:

Average Press. (in Hg):

Average Flow Calculation in cfm

Total flow in 24 hours m3/min

Calibration Due Date

Enter Average I (chart):

12 December 2023

1.364865144

48.19439004

     Calculations

Average Flow Calculation m3/min

Site Information

Site Conditions

Calibration Orifice

Barometric Pressure (in Hg):
Temperature (deg F): Temperature (deg K):

Corrected Pressure (mm Hg):

Average Temp: (Deg K):Average Temp (Deg F):

TE-5000 TSP Sampler Verification
TSP High Volume Sampler



Location: - Site ID: - Date: 17 Oct 23

Sampler: TE-5000 TSP Serial No: 3277 Tech: Tong.P

27.80 706.1

76.5 297.9

25.10 637.5

76.2 297.7

Make: Tisch 1.58304

Model: TE-5028A -0.01520

Serial#: 1179

Plate or     H2O    Qstd   I IC
 Test #     (in)  (m3/min)   (chart)  (corrected)

    1 7.20 1.644 60.4 58.23   Slope: 35.9495
    2 5.90 1.489 57.5 55.44 0.7359

    3 4.60 1.316 52.1 50.23 0.9741

    4 4.00 1.228 46.5 44.83

    5 3.40 1.133 41.2 39.72 5

Qstd = 1/m[Sqrt(H2O(Pa/Pstd)(Tstd/Ta))-b] m   = sampler slope
IC =I[Sqrt(Pa/Pstd)(Tstd/Ta)] b   = sampler intercept

I   = chart response
Qstd = standard flow rate Tav = daily average temperature
IC = corrected chart response Pav = daily average pressure
I = actual chart response
m  = calibrator Qstd slope

b  = calibrator Qstd intercept 51.5

Ta = actual temperature during calibration (deg K)
Pa = actual pressure during calibration (mm Hg)
Tstd = 298 deg K
Pstd = 760 mm Hg
For subsequent calculation of sampler flow: 24.0

1/m((I)[Sqrt(298/Tav)(Pav/760)]-b)

NOTE: Ensure calibration orifice has been certified within 12 months of use

Site Information

Site Conditions

Calibration Orifice

Barometric Pressure (in Hg):
Temperature (deg F): Temperature (deg K):

Corrected Pressure (mm Hg):

Average Temp: (Deg K):Average Temp (Deg F):

Calibration Due Date

Enter Average I (chart):

12 December 2023

1.293279156

45.66663627

     Calculations

Average Flow Calculation m3/min

Sample Time (Hrs):

65759.95623

Corrected Average (mm Hg):

Total flow in 24 hours cfm

Tisch Environmental 145 South Miami Ave, Cleves OH 45002 ● 877.263.7610 ● sales@tisch-env.com ●  www.tisch-env.com

# of Observations:

Qstd Slope:
Qstd Intercept:

Corr. Coeff:

Calibration Information

Linear Regression

1862.321985

Intercept:

Average Press. (in Hg):

Average Flow Calculation in cfm

Total flow in 24 hours m3/min

TE-5000 TSP Sampler Verification
TSP High Volume Sampler



Location: - Site ID: - Date: 17 Oct 23

Sampler: TE-5000 TSP Serial No: 3275 Tech: Tong.P

28.00 711.2

76.0 297.6

25.50 647.7

76.1 297.7

Make: Tisch 1.58304

Model: TE-5028A -0.01520

Serial#: 1179

Plate or     H2O    Qstd   I IC
 Test #     (in)  (m3/min)   (chart)  (corrected)

    1 6.90 1.616 60.3 58.37   Slope: 40.3776
    2 5.50 1.444 57.2 55.37 -4.8617

    3 4.40 1.292 51.5 49.85 0.9554

    4 3.90 1.217 46.0 44.53

    5 3.50 1.154 40.3 39.01 5

Qstd = 1/m[Sqrt(H2O(Pa/Pstd)(Tstd/Ta))-b] m   = sampler slope
IC =I[Sqrt(Pa/Pstd)(Tstd/Ta)] b   = sampler intercept

I   = chart response
Qstd = standard flow rate Tav = daily average temperature
IC = corrected chart response Pav = daily average pressure
I = actual chart response
m  = calibrator Qstd slope

b  = calibrator Qstd intercept 51.1

Ta = actual temperature during calibration (deg K)
Pa = actual pressure during calibration (mm Hg)
Tstd = 298 deg K
Pstd = 760 mm Hg
For subsequent calculation of sampler flow: 24.0

1/m((I)[Sqrt(298/Tav)(Pav/760)]-b)

NOTE: Ensure calibration orifice has been certified within 12 months of use

Site Information

Site Conditions

Calibration Orifice

Barometric Pressure (in Hg):
Temperature (deg F): Temperature (deg K):

Corrected Pressure (mm Hg):

Average Temp: (Deg K):Average Temp (Deg F):

Calibration Due Date

Enter Average I (chart):

12 December 2023

1.288494786

45.49769664

     Calculations

Average Flow Calculation m3/min

Sample Time (Hrs):

65516.68316

Corrected Average (mm Hg):

Total flow in 24 hours cfm

Tisch Environmental 145 South Miami Ave, Cleves OH 45002 ● 877.263.7610 ● sales@tisch-env.com ●  www.tisch-env.com

# of Observations:

Qstd Slope:
Qstd Intercept:

Corr. Coeff:

Calibration Information

Linear Regression

1855.432491

Intercept:

Average Press. (in Hg):

Average Flow Calculation in cfm

Total flow in 24 hours m3/min

TE-5000 TSP Sampler Verification
TSP High Volume Sampler



Location: - Site ID: - Date: 16 Oct 23

Sampler: TE-5000 TSP Serial No: 3273 Tech: Tong.P

27.50 698.5

76.0 297.6

27.00 685.8

75.5 297.3

Make: Tisch 1.58304

Model: TE-5028A -0.01520

Serial#: 1179

Plate or     H2O    Qstd   I IC
 Test #     (in)  (m3/min)   (chart)  (corrected)

    1 6.60 1.566 61.0 58.52   Slope: 39.0390
    2 5.50 1.431 57.9 55.55 -1.2149

    3 4.20 1.252 51.3 49.21 0.9826

    4 3.70 1.175 47.3 45.38

    5 3.00 1.059 40.0 38.37 5

Qstd = 1/m[Sqrt(H2O(Pa/Pstd)(Tstd/Ta))-b] m   = sampler slope
IC =I[Sqrt(Pa/Pstd)(Tstd/Ta)] b   = sampler intercept

I   = chart response
Qstd = standard flow rate Tav = daily average temperature
IC = corrected chart response Pav = daily average pressure
I = actual chart response
m  = calibrator Qstd slope

b  = calibrator Qstd intercept 51.5

Ta = actual temperature during calibration (deg K)
Pa = actual pressure during calibration (mm Hg)
Tstd = 298 deg K
Pstd = 760 mm Hg
For subsequent calculation of sampler flow: 24.0

1/m((I)[Sqrt(298/Tav)(Pav/760)]-b)

NOTE: Ensure calibration orifice has been certified within 12 months of use

Site Information

Site Conditions

Calibration Orifice

Barometric Pressure (in Hg):
Temperature (deg F): Temperature (deg K):

Corrected Pressure (mm Hg):

Average Temp: (Deg K):Average Temp (Deg F):

Calibration Due Date

Enter Average I (chart):

12 December 2023

1.28570333

45.39912828

     Calculations

Average Flow Calculation m3/min

Sample Time (Hrs):

65374.74472

Corrected Average (mm Hg):

Total flow in 24 hours cfm

Tisch Environmental 145 South Miami Ave, Cleves OH 45002 ● 877.263.7610 ● sales@tisch-env.com ●  www.tisch-env.com

# of Observations:

Qstd Slope:
Qstd Intercept:

Corr. Coeff:

Calibration Information

Linear Regression

1851.412795

Intercept:

Average Press. (in Hg):

Average Flow Calculation in cfm

Total flow in 24 hours m3/min

TE-5000 TSP Sampler Verification
TSP High Volume Sampler



Location: - Site ID: - Date: 16 Oct 23

Sampler: TE-5000 TSP Serial No: 3271 Tech: Tong.P

27.20 690.9

75.8. 255.4

27.50 698.5

75.0 297.0

Make: Tisch 1.58304

Model: TE-5028A -0.01520

Serial#: 1179

Plate or     H2O    Qstd   I IC
 Test #     (in)  (m3/min)   (chart)  (corrected)

    1 7.80 1.827 61.5 63.34   Slope: 31.5959
    2 6.70 1.694 57.7 59.43 5.8641

    3 5.90 1.590 54.3 55.93 0.9885

    4 4.40 1.374 49.5 50.98

    5 3.80 1.278 43.6 44.91 5

Qstd = 1/m[Sqrt(H2O(Pa/Pstd)(Tstd/Ta))-b] m   = sampler slope
IC =I[Sqrt(Pa/Pstd)(Tstd/Ta)] b   = sampler intercept

I   = chart response
Qstd = standard flow rate Tav = daily average temperature
IC = corrected chart response Pav = daily average pressure
I = actual chart response
m  = calibrator Qstd slope

b  = calibrator Qstd intercept 53.3

Ta = actual temperature during calibration (deg K)
Pa = actual pressure during calibration (mm Hg)
Tstd = 298 deg K
Pstd = 760 mm Hg
For subsequent calculation of sampler flow: 24.0

1/m((I)[Sqrt(298/Tav)(Pav/760)]-b)

NOTE: Ensure calibration orifice has been certified within 12 months of use

Site Information

Site Conditions

Calibration Orifice

Barometric Pressure (in Hg):
Temperature (deg F): Temperature (deg K):

Corrected Pressure (mm Hg):

Average Temp: (Deg K):Average Temp (Deg F):

Calibration Due Date

Enter Average I (chart):

12 December 2023

1.434856906

50.66585053

     Calculations

Average Flow Calculation m3/min

Sample Time (Hrs):

72958.82476

Corrected Average (mm Hg):

Total flow in 24 hours cfm

Tisch Environmental 145 South Miami Ave, Cleves OH 45002 ● 877.263.7610 ● sales@tisch-env.com ●  www.tisch-env.com

# of Observations:

Qstd Slope:
Qstd Intercept:

Corr. Coeff:

Calibration Information

Linear Regression

2066.193944

Intercept:

Average Press. (in Hg):

Average Flow Calculation in cfm

Total flow in 24 hours m3/min

TE-5000 TSP Sampler Verification
TSP High Volume Sampler



- Site ID: - Date: 2 October 2023

Sampler: TE-6070 PM10 Serial No: 3245 Tech: Tong P.

27.50 698.5

75.2 297.0

26.48 672.6

76.0 297.4

Tisch Environmental, Inc. 1.58304

TE-5028A -0.01520

1179
12 Dec 23

Plate or In H2O Qa I IC

Test # (m3/min) (chart) (corrected)

1 9.35 1.269 60.0 39.12 36.6800

2 7.65 1.149 55.4 36.12 -6.6541

3 6.55 1.064 50.9 33.19 0.9908

4 5.70 0.993 45.5 29.67     SFR 1.086

5 4.65 0.898 39.4 25.69     SSP 50.91

5

Qa = 1/m(Sqrt((H2O)(Ta/Pa))-b) SFR = 1.13(Ps/Pa)(Ta/Ts) m   = sampler slope

IC = I(Sqrt(Ta/Pa)) SSP = (m*SFR+b)(Sqrt(Pa/Ta)) b   = sampler intercept

I   = chart response

Qa = actual flow rate SFR = sampler set point flow rate Tav = daily average temperature

IC = corrected chart response SSP = sampler chart set point Pav = daily average pressure

m  = calibrator slope m   = sampler slope

b  = calibrator intercept b   = sampler intercept Average I(chart): 50.2

Ta = actual temperature (deg K) Ta  = actual temperature (deg K)

Pa = actual pressure (mm Hg) Pa  = actual pressure (mm Hg)

For subsequent calculation Ts  = Average temperature (deg K) Enter Total Time (Hrs): 24.0

Ps  = Average pressure (mm Hg)

NOTE: Ensure calibration orifice has been certified within 12 months of use

Average Press. (in Hg):

Qstd Slope:

Qstd Intercept:

Calibration Due Date:

Total flow over sample (m3/min)

1.091533108

PM10 High Volume  Sampler Verification

Make:

Average Temp. (deg F):

Calculations

Site Information

Location:

Calibration Orifice

Corrected Pressure (mm Hg):

Temperature (deg K):

Site Conditions

Barometric Pressure (in Hg):

Corrected Average (mm Hg):

Average Temp. (deg K):

Temperature (deg F):

Slope

Intercept

Tisch Environmental 145 South Miami Ave, Cleves OH 45002 ● 877.263.7610 ● sales@tisch-env.com ●  www.tisch-env.com

 of sampler flow: 

1/m((I)(Sqrt(Tav/Pav))-b)

# of Observations:

Model:

Serial#:

Calibration Data

Linear Regression

Average Flow over Sample (m3/min)

Corr. Coeff

1571.807676

Total flow over sample (CFM)

55500.52903







- Site ID: - Date: 27 September 2024

Sampler: TE-6070 PM10 Serial No: 3286 Tech: Tong P.

27.30 693.4

76.2 297.6

26.70 678.2

76.3 297.6

Tisch Environmental, Inc. 1.57894

TE-5028A -0.01520

1179
10 Dec 24

Plate or In H2O Qa I IC

Test # (m3/min) (chart) (corrected)

1 9.50 1.288 62.1 40.68 34.2249

2 7.55 1.150 56.1 36.75 -3.0352

3 6.45 1.063 51.9 34.00 0.9864

4 5.30 1.037 49.9 32.69     SFR 1.105

5 5.05 1.006 46.5 30.46     SSP 53.10

5

Qa = 1/m(Sqrt((H2O)(Ta/Pa))-b) SFR = 1.13(Ps/Pa)(Ta/Ts) m   = sampler slope

IC = I(Sqrt(Ta/Pa)) SSP = (m*SFR+b)(Sqrt(Pa/Ta)) b   = sampler intercept

I   = chart response

Qa = actual flow rate SFR = sampler set point flow rate Tav = daily average temperature

IC = corrected chart response SSP = sampler chart set point Pav = daily average pressure

m  = calibrator slope m   = sampler slope

b  = calibrator intercept b   = sampler intercept Average I(chart): 53.3

Ta = actual temperature (deg K) Ta  = actual temperature (deg K)

Pa = actual pressure (mm Hg) Pa  = actual pressure (mm Hg)

For subsequent calculation Ts  = Average temperature (deg K) Enter Total Time (Hrs): 24.0

Ps  = Average pressure (mm Hg)

NOTE: Ensure calibration orifice has been certified within 12 months of use

Average Press. (in Hg):

Qstd Slope:

Qstd Intercept:

Calibration Due Date:

Total flow over sample (m3/min)

1.120345001

PM10 High Volume  Sampler Verification

Make:

Average Temp. (deg F):

Calculations

Site Information

Location:

Calibration Orifice

Corrected Pressure (mm Hg):

Temperature (deg K):

Site Conditions

Barometric Pressure (in Hg):

Corrected Average (mm Hg):

Average Temp. (deg K):

Temperature (deg F):

Slope

Intercept

Tisch Environmental 145 South Miami Ave, Cleves OH 45002 ● 877.263.7610 ● sales@tisch-env.com ●  www.tisch-env.com

 of sampler flow: 

1/m((I)(Sqrt(Tav/Pav))-b)

# of Observations:

Model:

Serial#:

Calibration Data

Linear Regression

Average Flow over Sample (m3/min)

Corr. Coeff

1613.296801

Total flow over sample (CFM)

56965.51004



- Site ID: - Date: 27 September 2024

Sampler: TE-6070 PM10 Serial No: 3211 Tech: Tong P.

27.20 690.9

76.1 297.5

26.80 680.7

76.4 297.7

Tisch Environmental, Inc. 1.57894

TE-5028A -0.01520

1179
10 Dec 24

Plate or In H2O Qa I IC

Test # (m3/min) (chart) (corrected)

1 9.55 1.294 61.3 40.23 29.8924

2 7.60 1.155 56.6 37.14 1.9740

3 6.45 1.065 52.3 34.32 0.9868

4 5.50 1.037 50.2 32.94     SFR 1.113

5 5.00 1.006 47.8 31.37     SSP 53.70

5

Qa = 1/m(Sqrt((H2O)(Ta/Pa))-b) SFR = 1.13(Ps/Pa)(Ta/Ts) m   = sampler slope

IC = I(Sqrt(Ta/Pa)) SSP = (m*SFR+b)(Sqrt(Pa/Ta)) b   = sampler intercept

I   = chart response

Qa = actual flow rate SFR = sampler set point flow rate Tav = daily average temperature

IC = corrected chart response SSP = sampler chart set point Pav = daily average pressure

m  = calibrator slope m   = sampler slope

b  = calibrator intercept b   = sampler intercept Average I(chart): 53.6

Ta = actual temperature (deg K) Ta  = actual temperature (deg K)

Pa = actual pressure (mm Hg) Pa  = actual pressure (mm Hg)

For subsequent calculation Ts  = Average temperature (deg K) Enter Total Time (Hrs): 24.0

Ps  = Average pressure (mm Hg)

NOTE: Ensure calibration orifice has been certified within 12 months of use

Tisch Environmental 145 South Miami Ave, Cleves OH 45002 ● 877.263.7610 ● sales@tisch-env.com ●  www.tisch-env.com

 of sampler flow: 

1/m((I)(Sqrt(Tav/Pav))-b)

# of Observations:

Model:

Serial#:

Calibration Data

Linear Regression

Average Flow over Sample (m3/min)

Corr. Coeff

1613.629203

Total flow over sample (CFM)

56977.24716

PM10 High Volume  Sampler Verification

Make:

Average Temp. (deg F):

Calculations

Site Information

Location:

Calibration Orifice

Corrected Pressure (mm Hg):

Temperature (deg K):

Site Conditions

Barometric Pressure (in Hg):

Corrected Average (mm Hg):

Average Temp. (deg K):

Temperature (deg F):

Slope

Intercept

Average Press. (in Hg):

Qstd Slope:

Qstd Intercept:

Calibration Due Date:

Total flow over sample (m3/min)

1.120575835



- Site ID: - Date: 27 September 2024

Sampler: TE-6070 PM10 Serial No: 3524 Tech: Tong P.

27.19 690.6

75.8 297.3

26.73 678.9

76.3 297.6

Tisch Environmental, Inc. 1.57894

TE-5028A -0.01520

1179
10 Dec 24

Plate or In H2O Qa I IC

Test # (m3/min) (chart) (corrected)

1 9.50 1.290 61.2 40.16 27.5806

2 7.55 1.151 56.9 37.33 5.0169

3 6.30 1.053 53.4 35.04 0.9675

4 5.45 1.037 51.3 33.66     SFR 1.110

5 4.95 1.006 48.2 31.63     SSP 54.30

5

Qa = 1/m(Sqrt((H2O)(Ta/Pa))-b) SFR = 1.13(Ps/Pa)(Ta/Ts) m   = sampler slope

IC = I(Sqrt(Ta/Pa)) SSP = (m*SFR+b)(Sqrt(Pa/Ta)) b   = sampler intercept

I   = chart response

Qa = actual flow rate SFR = sampler set point flow rate Tav = daily average temperature

IC = corrected chart response SSP = sampler chart set point Pav = daily average pressure

m  = calibrator slope m   = sampler slope

b  = calibrator intercept b   = sampler intercept Average I(chart): 54.2

Ta = actual temperature (deg K) Ta  = actual temperature (deg K)

Pa = actual pressure (mm Hg) Pa  = actual pressure (mm Hg)

For subsequent calculation Ts  = Average temperature (deg K) Enter Total Time (Hrs): 24.0

Ps  = Average pressure (mm Hg)

NOTE: Ensure calibration orifice has been certified within 12 months of use

Average Press. (in Hg):

Qstd Slope:

Qstd Intercept:

Calibration Due Date:

Total flow over sample (m3/min)

1.11917939

PM10 High Volume  Sampler Verification

Make:

Average Temp. (deg F):

Calculations

Site Information

Location:

Calibration Orifice

Corrected Pressure (mm Hg):

Temperature (deg K):

Site Conditions

Barometric Pressure (in Hg):

Corrected Average (mm Hg):

Average Temp. (deg K):

Temperature (deg F):

Slope

Intercept

Tisch Environmental 145 South Miami Ave, Cleves OH 45002 ● 877.263.7610 ● sales@tisch-env.com ●  www.tisch-env.com

 of sampler flow: 

1/m((I)(Sqrt(Tav/Pav))-b)

# of Observations:

Model:

Serial#:

Calibration Data

Linear Regression

Average Flow over Sample (m3/min)

Corr. Coeff

1611.618321

Total flow over sample (CFM)

56906.24292



- Site ID: - Date: 27 September 2024

Sampler: TE-6070 PM10 Serial No: 3310 Tech: Tong P.

27.20 690.9

75.6 297.2

26.69 677.9

76.1 297.5

Tisch Environmental, Inc. 1.57894

TE-5028A -0.01520

1179
10 Dec 24

Plate or In H2O Qa I IC

Test # (m3/min) (chart) (corrected)

1 9.40 1.283 60.8 39.88 28.3708

2 7.65 1.159 56.7 37.19 3.8982

3 6.35 1.056 53.2 34.89 0.9700

4 5.70 1.037 50.9 33.39     SFR 1.108

5 5.00 1.006 47.8 31.35     SSP 53.86

5

Qa = 1/m(Sqrt((H2O)(Ta/Pa))-b) SFR = 1.13(Ps/Pa)(Ta/Ts) m   = sampler slope

IC = I(Sqrt(Ta/Pa)) SSP = (m*SFR+b)(Sqrt(Pa/Ta)) b   = sampler intercept

I   = chart response

Qa = actual flow rate SFR = sampler set point flow rate Tav = daily average temperature

IC = corrected chart response SSP = sampler chart set point Pav = daily average pressure

m  = calibrator slope m   = sampler slope

b  = calibrator intercept b   = sampler intercept Average I(chart): 53.9

Ta = actual temperature (deg K) Ta  = actual temperature (deg K)

Pa = actual pressure (mm Hg) Pa  = actual pressure (mm Hg)

For subsequent calculation Ts  = Average temperature (deg K) Enter Total Time (Hrs): 24.0

Ps  = Average pressure (mm Hg)

NOTE: Ensure calibration orifice has been certified within 12 months of use

Tisch Environmental 145 South Miami Ave, Cleves OH 45002 ● 877.263.7610 ● sales@tisch-env.com ●  www.tisch-env.com

 of sampler flow: 

1/m((I)(Sqrt(Tav/Pav))-b)

# of Observations:

Model:

Serial#:

Calibration Data

Linear Regression

Average Flow over Sample (m3/min)

Corr. Coeff

1613.780931

Total flow over sample (CFM)

56982.60468

PM10 High Volume  Sampler Verification

Make:

Average Temp. (deg F):

Calculations

Site Information

Location:

Calibration Orifice

Corrected Pressure (mm Hg):

Temperature (deg K):

Site Conditions

Barometric Pressure (in Hg):

Corrected Average (mm Hg):

Average Temp. (deg K):

Temperature (deg F):

Slope

Intercept

Average Press. (in Hg):

Qstd Slope:

Qstd Intercept:

Calibration Due Date:

Total flow over sample (m3/min)

1.120681202



- Site ID: - Date: 20 September 2024

Sampler: TE-6070 PM10 Serial No: 3245 Tech: Tong P.

27.07 687.6

75.8 297.3

26.80 680.7

76.0 297.4

Tisch Environmental, Inc. 1.57894

TE-5028A -0.01520

1179
10 Dec 24

Plate or In H2O Qa I IC

Test # (m3/min) (chart) (corrected)

1 9.45 1.290 61.1 40.18 30.4605

2 7.85 1.177 57.7 37.94 1.5124

3 6.55 1.076 53.4 35.12 0.9651

4 5.85 1.037 51.2 33.67     SFR 1.118

5 5.10 1.006 46.8 30.78     SSP 54.10

5

Qa = 1/m(Sqrt((H2O)(Ta/Pa))-b) SFR = 1.13(Ps/Pa)(Ta/Ts) m   = sampler slope

IC = I(Sqrt(Ta/Pa)) SSP = (m*SFR+b)(Sqrt(Pa/Ta)) b   = sampler intercept

I   = chart response

Qa = actual flow rate SFR = sampler set point flow rate Tav = daily average temperature

IC = corrected chart response SSP = sampler chart set point Pav = daily average pressure

m  = calibrator slope m   = sampler slope

b  = calibrator intercept b   = sampler intercept Average I(chart): 54.0

Ta = actual temperature (deg K) Ta  = actual temperature (deg K)

Pa = actual pressure (mm Hg) Pa  = actual pressure (mm Hg)

For subsequent calculation Ts  = Average temperature (deg K) Enter Total Time (Hrs): 24.0

Ps  = Average pressure (mm Hg)

NOTE: Ensure calibration orifice has been certified within 12 months of use

Average Press. (in Hg):

Qstd Slope:

Qstd Intercept:

Calibration Due Date:

Total flow over sample (m3/min)

1.123074473

PM10 High Volume  Sampler Verification

Make:

Average Temp. (deg F):

Calculations

Site Information

Location:

Calibration Orifice

Corrected Pressure (mm Hg):

Temperature (deg K):

Site Conditions

Barometric Pressure (in Hg):

Corrected Average (mm Hg):

Average Temp. (deg K):

Temperature (deg F):

Slope

Intercept

Tisch Environmental 145 South Miami Ave, Cleves OH 45002 ● 877.263.7610 ● sales@tisch-env.com ●  www.tisch-env.com

 of sampler flow: 

1/m((I)(Sqrt(Tav/Pav))-b)

# of Observations:

Model:

Serial#:

Calibration Data

Linear Regression

Average Flow over Sample (m3/min)

Corr. Coeff

1617.227241

Total flow over sample (CFM)

57104.29387



- Site ID: - Date: 20 September 2024

Sampler: TE-6070 PM10 Serial No: 3183 Tech: Tong P.

27.03 686.6

75.4 297.1

26.73 678.9

75.9 297.4

Tisch Environmental, Inc. 1.57894

TE-5028A -0.01520

1179
10 Dec 24

Plate or In H2O Qa I IC

Test # (m3/min) (chart) (corrected)

1 9.40 1.287 60.0 39.47 30.7100

2 7.80 1.173 57.3 37.69 0.7813

3 6.50 1.072 52.9 34.80 0.9489

4 5.80 1.037 50.3 33.09     SFR 1.116

5 5.05 1.006 45.7 30.06     SSP 53.31

5

Qa = 1/m(Sqrt((H2O)(Ta/Pa))-b) SFR = 1.13(Ps/Pa)(Ta/Ts) m   = sampler slope

IC = I(Sqrt(Ta/Pa)) SSP = (m*SFR+b)(Sqrt(Pa/Ta)) b   = sampler intercept

I   = chart response

Qa = actual flow rate SFR = sampler set point flow rate Tav = daily average temperature

IC = corrected chart response SSP = sampler chart set point Pav = daily average pressure

m  = calibrator slope m   = sampler slope

b  = calibrator intercept b   = sampler intercept Average I(chart): 53.2

Ta = actual temperature (deg K) Ta  = actual temperature (deg K)

Pa = actual pressure (mm Hg) Pa  = actual pressure (mm Hg)

For subsequent calculation Ts  = Average temperature (deg K) Enter Total Time (Hrs): 24.0

Ps  = Average pressure (mm Hg)

NOTE: Ensure calibration orifice has been certified within 12 months of use

Average Press. (in Hg):

Qstd Slope:

Qstd Intercept:

Calibration Due Date:

Total flow over sample (m3/min)

1.121929464

PM10 High Volume  Sampler Verification

Make:

Average Temp. (deg F):

Calculations

Site Information

Location:

Calibration Orifice

Corrected Pressure (mm Hg):

Temperature (deg K):

Site Conditions

Barometric Pressure (in Hg):

Corrected Average (mm Hg):

Average Temp. (deg K):

Temperature (deg F):

Slope

Intercept

Tisch Environmental 145 South Miami Ave, Cleves OH 45002 ● 877.263.7610 ● sales@tisch-env.com ●  www.tisch-env.com

 of sampler flow: 

1/m((I)(Sqrt(Tav/Pav))-b)

# of Observations:

Model:

Serial#:

Calibration Data

Linear Regression

Average Flow over Sample (m3/min)

Corr. Coeff

1615.578428

Total flow over sample (CFM)

57046.0743



Location: - Site ID: - Date: 10 Oct 24

Sampler: TE-5000 TSP Serial No: 3277 Tech: Tong.P

28.60 726.4

75.4 297.3

27.25 692.2

75.1 297.1

Make: Tisch 1.57894

Model: TE-5028A -0.01520

Serial#: 1179

Plate or     H2O    Qstd   I IC

 Test #     (in)  (m3/min)   (chart)  (corrected)

    1 8.35 1.801 62.1 60.79   Slope: 36.7006

    2 6.45 1.584 55.9 54.72 -4.6078

    3 5.30 1.437 50.3 49.24 0.9911

    4 4.70 1.354 44.2 43.27

    5 4.30 1.112 37.2 36.41 5

Qstd = 1/m[Sqrt(H2O(Pa/Pstd)(Tstd/Ta))-b] m   = sampler slope

IC =I[Sqrt(Pa/Pstd)(Tstd/Ta)] b   = sampler intercept

I   = chart response

Qstd = standard flow rate Tav = daily average temperature

IC = corrected chart response Pav = daily average pressure

I = actual chart response

m  = calibrator Qstd slope

b  = calibrator Qstd intercept 49.9

Ta = actual temperature during calibration (deg K)

Pa = actual pressure during calibration (mm Hg)

Tstd = 298 deg K

Pstd = 760 mm Hg

For subsequent calculation of sampler flow: 24.0

1/m((I)[Sqrt(298/Tav)(Pav/760)]-b)

NOTE: Ensure calibration orifice has been certified within 12 months of use

Site Information

Site Conditions

Calibration Orifice

Barometric Pressure (in Hg):

Temperature (deg F): Temperature (deg K):

Corrected Pressure (mm Hg):

Average Temp: (Deg K):Average Temp (Deg F):

Calibration Due Date

Enter Average I (chart):

10 December 2024

1.426108556

50.35693987

     Calculations

Average Flow Calculation m3/min

Sample Time (Hrs):

72513.99341

Corrected Average (mm Hg):

Total flow in 24 hours cfm

Tisch Environmental 145 South Miami Ave, Cleves OH 45002 ● 877.263.7610 ● sales@tisch-env.com ●  www.tisch-env.com

# of Observations:

Qstd Slope:

Qstd Intercept:

Corr. Coeff:

Calibration Information

Linear Regression

2053.59632

Intercept:

Average Press. (in Hg):

Average Flow Calculation in cfm

Total flow in 24 hours m3/min

TE-5000 TSP Sampler Verification
TSP High Volume Sampler



Location: - Site ID: - Date: 10 Oct 24

Sampler: TE-5000 TSP Serial No: 3275 Tech: Tong.P

28.20 716.3

75.4 297.3

27.35 694.7

75.1 297.1

Make: Tisch 1.57894

Model: TE-5028A -0.01520

Serial#: 1179

Plate or     H2O    Qstd   I IC

 Test #     (in)  (m3/min)   (chart)  (corrected)

    1 8.45 1.799 62.0 60.27   Slope: 36.0752

    2 6.55 1.585 57.8 56.18 -3.3857

    3 5.40 1.440 50.2 48.80 0.9866

    4 4.70 1.344 44.9 43.64

    5 4.20 1.112 37.9 36.84 5

Qstd = 1/m[Sqrt(H2O(Pa/Pstd)(Tstd/Ta))-b] m   = sampler slope

IC =I[Sqrt(Pa/Pstd)(Tstd/Ta)] b   = sampler intercept

I   = chart response

Qstd = standard flow rate Tav = daily average temperature

IC = corrected chart response Pav = daily average pressure

I = actual chart response

m  = calibrator Qstd slope

b  = calibrator Qstd intercept 50.6

Ta = actual temperature during calibration (deg K)

Pa = actual pressure during calibration (mm Hg)

Tstd = 298 deg K

Pstd = 760 mm Hg

For subsequent calculation of sampler flow: 24.0

1/m((I)[Sqrt(298/Tav)(Pav/760)]-b)

NOTE: Ensure calibration orifice has been certified within 12 months of use

Site Information

Site Conditions

Calibration Orifice

Barometric Pressure (in Hg):

Temperature (deg F): Temperature (deg K):

Corrected Pressure (mm Hg):

Average Temp: (Deg K):Average Temp (Deg F):

Calibration Due Date

Enter Average I (chart):

10 December 2024

1.435835729

50.7004135

     Calculations

Average Flow Calculation m3/min

Sample Time (Hrs):

73008.59544

Corrected Average (mm Hg):

Total flow in 24 hours cfm

Tisch Environmental 145 South Miami Ave, Cleves OH 45002 ● 877.263.7610 ● sales@tisch-env.com ●  www.tisch-env.com

# of Observations:

Qstd Slope:

Qstd Intercept:

Corr. Coeff:

Calibration Information

Linear Regression

2067.60345

Intercept:

Average Press. (in Hg):

Average Flow Calculation in cfm

Total flow in 24 hours m3/min

TE-5000 TSP Sampler Verification
TSP High Volume Sampler



























เอกสารการสอบเทียบเครื่องมือตรวจวัดความสั่นสะเทือน 

 
 













Certificate No.:  CP20240107EA
Operation No.:   CP2024020076

Equipment: Vibration Meter

Manufacturer: Instantel

Model/Type: Micromate

Serial No.: UM15904

ID No.: VB-01-002

Customer: C.E.M. Technology (Thailand) Co.,Ltd.

Address: 31/8 Moo 13 T.Rai Khung, A.Sam Phran, 
Nakorn Phatom 73210

Received Date:

Calibrated Date:

Issued Date: 11 March 2024

Calibrated by: Ms. Juntaporn Kunhakom

Approved by:

providing a level of confidence of approximately 95%. This certificate may not be reproduced other than in full except 

with the prior written approval of the Electrical and Electronics Institute, Foundation for Industrial Development.

Page 1 of 5

Certificate of Calibration

( Mr. Sittichai Swaksuriyawong )
Group Manager

The reported uncertainty of measurement was based on standard uncertainty multiplied by a coverage factor (k )

19 February 2024

5 - 8 March 2024

Tel: +66 2709 4860   Fax: +66 2324 0917 

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT
975 Moo 4, Bangpoo Industrial Estate, Soi 8, Sukhumvit Road km 37

Phraek Sa, Mueang Samut Prakan, Samut Prakan 10280 

F-CAL-004 Ed.1

This report was prepared electronically using applicable electronic signature. Printing or copy of file are considered as a copy of the document.



Certificate No.:   CP20240107EA

Vibration Meter
Instantel
Micromate
UM15904
VB-01-002

Ambient Temperature: ( 23 ± 5 )
o
C

( 50 ± 15 )%
Method of Calibration :-
In-house method : CC-SV004 by comparison with standard accelerometer.
Condition of this result of calibration
1. Reference standards instrument :-

Model Serial No. Cert. No. Due Date
1) 8305 2708237 AV-0001-23 20-Jul-2024
2) 2525 2685967 AV-0044-23 20-Jul-2024
3) 3050-A-060 3050-110127 CQ20230024EA 5-Nov-2024
4) 3160-4-042 3060-106135 CQ20230025EA 5-Nov-2024
5) HMT331 K3810009 CD20230166EA 14-Jun-2024

2. This result of calibration was found accurate as shown on date and place of calibration only. 
3. This certification is traceable to the international system of unit maintained at :-
    - National Institute of Metrology (Thailand)

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Calibration Report

Equipment:
Manufacturer:  

Measuring Amplifier
Standard Accelerometer

PULSE Multi-analyzer system

Model:  
Serial No.: 
ID No.:

Relative Humidity:

Instrument

Humidity and Temperature
 Transmitter

PULSE Multi-analyzer system

Page 2 of 5
F-CAL-005 Ed.1



Certificate No.:   CP20240107EA

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Calibration Report
Result of Calibration:-
Function : Frequency response and  Linearity test at 16 Hz

Standard UUC Deviation Uncertainty 
(mm/s) (mm/s) (mm/s) ± (%)
10.003 9.947 -0.056 1.50
10.006 9.931 -0.075 1.50
9.996 10.175 0.179 1.50
10.004 9.971 -0.033 1.50
10.017 9.986 -0.031 1.50
10.008 9.994 -0.014 1.50
10.021 10.041 0.020 1.50
19.997 20.075 0.078 1.50
29.995 29.990 -0.005 1.50
49.992 50.042 0.050 1.50
10.000 10.104 0.104 1.50
9.998 10.160 0.162 1.50
10.007 10.175 0.168 1.50
10.000 10.215 0.215 1.50
10.003 10.396 0.393 1.50
10.006 10.404 0.398 1.50
10.011 10.640 0.629 1.50
10.003 10.861 0.858 1.50

4.0

10.000

10.000

30.000
20.000

40.0 10.000

6.3
8.0

20.0
25.0
31.5

10.000

80.0 10.000

10.000

Frequency

16.0

50.0 10.000

10.000

63.0 10.000
52.0

(Hz)
Nominal
(mm/s)

10.0

Longitudinal (L)

Page 3 of 5

Direction

12.5

10.000
10.000
10.000
50.000

10.000
10.000

5.0

10.000

F-CAL-005 Ed.1



Certificate No.:   CP20240107EA

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Calibration Report
 Function : Frequency response and  Linearity test at 16 Hz (Cont.)

Standard UUC Deviation Uncertainty 
(mm/s) (mm/s) (mm/s) ± (%)
10.006 9.766 -0.240 1.50
10.006 9.805 -0.201 1.50
10.008 10.002 -0.006 1.50
10.015 9.844 -0.171 1.50
10.017 9.923 -0.094 1.50
10.014 9.860 -0.154 1.50
10.015 9.907 -0.108 1.50
19.997 19.933 -0.064 1.50
30.010 29.880 -0.130 1.50
49.992 49.837 -0.155 1.50
9.998 9.971 -0.027 1.50
10.011 10.049 0.038 1.50
10.017 10.104 0.087 1.50
10.018 10.215 0.197 1.50
9.991 10.231 0.240 1.50
10.023 10.317 0.294 1.50
10.006 10.538 0.532 1.50
10.013 10.822 0.809 1.5080.0 10.000

63.0 10.000

31.5 10.000

52.0 10.000

25.0 10.000

50.0 10.000
40.0 10.000

Frequency Nominal

30.00016.0

10.000
20.000

50.000
20.0 10.000

4.0

8.0
10.0

10.000
10.000
10.000

5.0
10.000

6.3
10.000

12.5 10.000

Transverse (T)

Direction
(Hz) (mm/s)

Page 4 of 5
F-CAL-005 Ed.1



Certificate No.:   CP20240107EA

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Calibration Report
 Function : Frequency response and  Linearity test at 16 Hz (Cont.)

Standard UUC Deviation Uncertainty 
(mm/s) (mm/s) (mm/s) ± (%)
9.997 9.482 -0.515 1.50
9.996 9.576 -0.420 1.50
10.013 9.821 -0.192 1.50
10.000 9.734 -0.266 1.50
9.997 9.789 -0.208 1.50
10.014 9.978 -0.036 1.50
9.997 10.081 0.084 1.50
19.997 20.177 0.180 1.50
29.995 30.219 0.224 1.50
49.978 50.586 0.608 1.50
10.001 10.207 0.206 1.50
10.003 10.065 0.062 1.50
10.001 10.302 0.301 1.50
9.997 10.467 0.470 1.50
10.001 10.664 0.663 1.50
9.996 10.830 0.834 1.50
10.004 10.869 0.865 1.50
9.997 11.515 1.518 1.50

Remark 1. UUC: Unit Under Calibration
2. The coverage factor  k = 2.00

20.0 10.000

31.5 10.000

 - - End of Report - -

80.0 10.000
63.0 10.000
52.0 10.000

25.0 10.000

50.0 10.000
40.0 10.000

12.5 10.000
10.0 10.000

30.00016.0

10.000
20.000

50.000

5.0 10.000
4.0 10.000

8.0 10.000
6.3 10.000

Page 5 of 5

Vertical (V)

Frequency Nominal
Direction

(Hz) (mm/s)

F-CAL-005 Ed.1



Certificate No.:  CP20240388EA
Operation No.:   CP2024100354

Equipment: Vibration Meter

Manufacturer: Instantel

Model/Type: Micromate

Serial No.: UM14163

ID No.: VB-01-001

Customer: C.E.M. Technology (Thailand) Co.,Ltd.

Address: 31/8 Moo 13 T.Rai Khung, A.Sam Phran, 
Nakorn Phatom 73210

Received Date:

Calibrated Date:

Issued Date: 20 November 2024

Calibrated by: Ms. Juntaporn Kunhakom

Approved by:

Tel: +66 2709 4860   Fax: +66 2324 0917 

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT
975 Moo 4, Bangpoo Industrial Estate, Soi 8, Sukhumvit Road km 37

Phraek Sa, Mueang Samut Prakan, Samut Prakan 10280 

providing a level of confidence of approximately 95%. This certificate may not be reproduced other than in full except 

with the prior written approval of the Electrical and Electronics Institute, Foundation for Industrial Development.

Page 1 of 5

Certificate of Calibration

( Mr. Sittichai Swaksuriyawong )
Group Manager

The reported uncertainty of measurement was based on standard uncertainty multiplied by a coverage factor (k )

16 October 2024

7 - 15 November 2024

F-CAL-004 Ed.1

This report was prepared electronically using applicable electronic signature. Printing or copy of file are considered as a copy of the document.



Certificate No.:   CP20240388EA

Vibration Meter
Instantel
Micromate
UM14163
VB-01-001

Ambient Temperature: ( 23 ± 5 )
o
C

( 50 ± 15 )%
Method of Calibration :-
In-house method : CC-SV004 by comparison with standard accelerometer.
Condition of this result of calibration
1. Reference standards instrument :-

Model Serial No. Cert. No. Due Date
1) 8305 2708237 AV-0040-24 19-Sep-2025
2) 2525 2685967 AV-0034-24 7-Aug-2025
3) 3560-C 2705645 CQ20230026EA 25-Dec-2024
4) HMT331 K3810009 CD20240141EA 12-Jun-2025

2. This result of calibration was found accurate as shown on date and place of calibration only. 
3. This certification is traceable to the international system of unit maintained at :-
    - National Institute of Metrology (Thailand)
    - Electrical and Electronics Institute; NSC Accredited Calibration No.0119

Page 2 of 5

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Calibration Report

Equipment:
Manufacturer:  

Measuring Amplifier
Standard Accelerometer

PULSE Multi-analyzer system

Model:  
Serial No.: 
ID No.:

Relative Humidity:

Instrument

Humidity and Temperature  Transmitter

F-CAL-005 Ed.1



Certificate No.:   CP20240388EA

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Calibration Report
Result of Calibration:-
Function : Frequency response and  Linearity test at 16 Hz

Standard UUC Deviation Uncertainty 
(mm/s) (mm/s) (mm/s) ± (%)
10.004 9.758 -0.246 1.50
10.004 9.805 -0.199 1.50
10.011 9.953 -0.058 1.60
10.006 9.718 -0.288 1.50
10.002 9.710 -0.292 1.50
10.006 9.734 -0.272 1.50
9.997 9.813 -0.184 1.50
19.997 19.517 -0.480 1.50
29.995 29.210 -0.785 1.50
49.992 48.732 -1.260 1.50
10.001 9.805 -0.196 1.50
9.997 9.837 -0.160 1.50
10.004 9.907 -0.097 1.50
10.004 9.955 -0.049 1.50
10.004 10.041 0.037 1.50
10.008 10.270 0.262 1.50
9.991 10.467 0.476 1.50

Direction

12.5

10.000
10.000
10.000

Nominal
(mm/s)

10.0

Longitudinal (L)

Page 3 of 5

Frequency

16.0

10.000

63.0 10.000
52.0

(Hz)
4.0

10.000

10.000

30.000
20.000

40.0 10.000

6.3
8.0

20.0
25.0
31.5

10.000

80.0 10.000

10.000

50.000

10.000
10.000

5.0

10.000

F-CAL-005 Ed.1



Certificate No.:   CP20240388EA

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Calibration Report
 Function : Frequency response and  Linearity test at 16 Hz (Cont.)

Standard UUC Deviation Uncertainty 
(mm/s) (mm/s) (mm/s) ± (%)
9.997 9.852 -0.145 1.50
9.998 9.915 -0.083 1.60
9.996 10.183 0.187 1.50
9.990 10.053 0.063 1.60
10.007 9.953 -0.054 1.60
10.008 9.950 -0.058 1.60
10.003 9.945 -0.058 1.60
19.983 19.917 -0.066 1.60
29.970 29.762 -0.208 1.50
49.992 49.671 -0.321 1.50
10.007 9.954 -0.053 1.60
10.003 9.947 -0.056 1.60
9.998 9.939 -0.059 1.60
9.997 10.034 0.037 1.50
9.996 10.114 0.118 1.50
10.001 10.262 0.261 1.50
10.003 10.491 0.488 1.50

Page 4 of 5

Transverse (T)

10.000

31.5 10.000

52.0 10.000

25.0 10.000

Direction
(Hz) (mm/s)

12.5 10.000

Frequency Nominal

4.0

8.0
10.0

10.000
10.000
10.000

5.0
10.000

6.3

40.0 10.000

30.00016.0

10.000
20.000

50.000
20.0 10.000

80.0 10.000
63.0 10.000

F-CAL-005 Ed.1



Certificate No.:   CP20240388EA

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Calibration Report
 Function : Frequency response and  Linearity test at 16 Hz (Cont.)

Standard UUC Deviation Uncertainty 
(mm/s) (mm/s) (mm/s) ± (%)
10.004 9.923 -0.081 1.50
10.010 10.183 0.173 1.50
9.983 10.420 0.437 1.50
10.006 10.286 0.280 1.50
9.984 10.207 0.223 1.50
9.987 10.160 0.173 1.50
10.003 10.191 0.188 1.50
20.011 20.402 0.390 1.60
29.995 30.589 0.594 1.50
49.992 51.011 1.019 1.50
10.011 10.215 0.204 1.50
9.983 10.120 0.137 1.50
9.983 10.047 0.064 1.60
9.990 10.081 0.091 1.50
9.998 10.294 0.296 1.50
10.010 10.404 0.394 1.50
10.004 10.696 0.692 1.50

Remark 1. UUC: Unit Under Calibration
2. The coverage factor  k = 2.00

Frequency Nominal
Direction

(Hz) (mm/s)

Page 5 of 5

5.0 10.000
4.0 10.000

8.0 10.000
6.3 10.000

12.5 10.000
10.0 10.000

30.00016.0

10.000
20.000

50.000
20.0 10.000

31.5 10.000

 - - End of Report - -

80.0 10.000
63.0 10.000
52.0 10.000

25.0 10.000

40.0 10.000

Vertical (V)

F-CAL-005 Ed.1



 

        เอกสารการสอบเทียบเครื่องมือตรวจวัดคุณภาพน้ำ  



















傘DKSH

の瞳観a競〇億00顔

Equipment:

Model:

Serial No,(Or lD):

Manufactu「e「:

Condition :

Shelves(PC,):

Customer:

Environment Condition:

Caiibration Place:

Calib「ation By:

Calib「ation Date:

The Method used:

Traceab皿y:

Ce面ficate of CaIibration

Cooied看ncubator Ce巾ficate No,:　　C31 240373

KB 240　　　　　　　　　　　　　Issued Date:　　16 Feb叫ary 2024

201 8000001 21 64(WW-1 6-001 )　　Job No, :　　　　WO-0001 7098

Binde「　　　　　　　　　　　　　　Page:　　　　　1 of 3

1n Condition VentiIation VaIve:　None

3

C,E,M Technoiogy (丁haiiand) Co,, Ltd,

31/8 Moo 13, Tambom Raikhing,

Amphur Sampran, Nakhonpathom 73210 Thailand,

丁emperature:

Humidity:

Voltage:

C.E.M TechnoIogy (丁haiIand) Co,, Ltd, ( Labo「atory Room )

219/43 Moo 12 Petchkasam Road,

Omnoi Krathum Baen, Samut Sakhon 74130 Thaiiand

Mr, AmpoI Srisumphan

14 Feb田ary 2024

In house method, CAL-WI-16, base on TLAS-G20

丁his ce白田cate is t「aceable to the SI Units maintained by Nationa=nstitute

Of Met「oIogy (NIMT), ThaiIand th「ough DKSH Technoiogy Limited.

Certificate No. Cl O240001

毒油壷　J輩を蓑㌔

(Mr. AmpoI S「isumphan〉

Person in charge

圏堕国
(M「. Udon Srichana)

Authorized signato「y

This ce輔iCate is issued the units of measurement acco「d肌g tO the lnte「natienai System of UnitS (Sl). 1t p「ovides traceabiiity of measu「ement to

inte「natiOnai o「 nationaI standa「d or othe「 recogniZed national standa「d labo「atories・

The measu「ement uncertainty stated is the expanded uncerta川ty which is obtalned from the standa「d uncertainty muitipiied by the cove「age factor

(k=2) to provide a leveI of confidence of app「OXimateIy 95%・ It is detemined in accordan∞ With the Guide to Exp「essiofl Of Uncertainty ln Measurement

(GUM).
These 「esults may be affected by deviations f「om spec=ied condItions. The 「esuIts reIate onIy to the ltemS teSted, Calibrated o「 sampled. The 「eport

ShalI not be 「eprodu∞d except in fu= without app「0Vai of DKSH Technoiogy Limited

細的別命脇机的lγ咽て両袖くれ崩

DKSH Technobgyしimited

2533 …唾高男岬つ州「1勺「n l鋤購おり聞∩即開仙嗣闘う10260

2533 SukhumvI! Road, Bangchak, Ph「akhanong, Ban9kok lO260

Phone: +66 2639 7000　Ema旧nfo.calibration@dksh.com Webslte WWW.dksh.∞m/SClentific-thalland

De=vering Growth - in Asia and Beyond.
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傘DKSH
Referto Cen師cate No.:　C31240373　　Page:  1 of l

Statements of conformity:

This confo「mity cer師cate documents the vaiidity ofthe following statements ofconfo「mity based on the

measu「ement 「esuits of corresponding caIibration certificate:

The co「rection of indication dete「mined du「ing caiibration are under given measurement and envi「onmentai

COnditions and considering the expanded measu「ement uncertajnty」cove「age probabiiity 95%) w剛n the

SPeCification・ The given measurement uncertajnty aiready inciudes other a= effects by according to the standa「d

method, TLAS-G20,丁herefore, those pa「amete「s have not been assessed sepa「ateiy.

ToIerance and Decision rules:

Assessment ofthe conformity of the measurement device are done based on direct comparison ofthe relevant

measu「ement 「esuIts with the toierances and decision 「uIe are prescribed by the custome「.

Decision ruie : □　Choice A BinaryStatementfor SimpIeAcceptance Ruie(W =0), Spec師c Risk<50% PFA.

田　Choice B Non-binarystatementwith guard band (W = 1 U〉, Pass or FaitSpecific Rjsk< 2"5%

PFA and Conditon Pass o「 Condition Faii Spec桐C Risk < 50% PFA.

□　Choice C Custome「de血ed, Customers maydefine a「bitrary muitipie of 「 to have appiied as

gua「dband(W =「∪),

; PFA- Probab冊ty of Faise Accept

(Mr. Udon S「ichana)

Authorized signatory

Without adjustment

Desi「ed Temperatu「e :20,OoC Toierances : 1,0 0C

Measu「ement Tempe「atu「e at Sp「ead Locations, lndicating of Unit Under Caiibration: 20.O OC

Locations �Measured �Co「「ection* �Guardband (W) (±OC) �Tolerance �Conformity 

(。C) �(OC) ��(±OC) 

#1 �20.17 �0.17 �0.49 �1.0 �Pass 

#2 �20.13 �0,13 �0,49 �1.0 �Pass 

#3 �19,99 �-0.01 �0.56 �1,0 �Pass 

#4 �19,98 �-0,02 �0.60 �1.0 �Pass 

#5 �20,21 �0,21 �0,51 �1.0 �Pass 

#6 �20,17 �0,17 �0.46 �1.0 �Pass 

#7 �19.97 �-0.03 �0.57 �1.0 �Pass 

#8 �20.07 �0.07 �0.47 �1.0 �Pass 

#9 �20,13 �0,13 �0.43 �1.0 �Pass 

Co「「ection* = Measured Tempe「ature - Desi「ed Tempe「ature

「he vaiidity of the statements of confo「mity camot be gua「anteed fo「 d冊erent pIaces of use, enVIrOnmentai condItions o「 imprope「 use

丁he End of Statements of Conformity

満都覇し部的Ia申し個のl叫て細さ「論

DKSH TechnoIogy Limited

2533皿的縞γ=相調リ1咽てn圃細秤て肌掴やし印刷%「u郎1 0260

2533 Sukhuml碕Road, Bangchak. Ph「akhanong. Bangkok l O260

Phone●十66 2639 7000　Emall. info.caIibratlOn@dksh.com Website: WVW.dksh com/SClen(鯖c-thailand

Delivering Growth - in Asia and Beyond・



隼DKSH
Ce珊cate No.:　C31240373　　　　Page: 2 0f 3

Standa「d lnsta=ation Locations

VoIume (Caiib「ation Zone)= 122 (Lite「s)

Insidechambe「:　　　　　　　　　　W= 65 (Cm)　　　D= 5O (Cm)　　　H= 76 (Cm)

Standard Locations (#1,#2,#3,#4):　W= 7 (Cm)　　　dこ5 (Cm)　　　　h= 8 (Cm)

Standa「d Locations (#5,#6,#7,#8):　W= 7 (Cm)　　　d= 5 (Cm)　　　　h= 8 (Cm)

#9: Geometric cente「 ofthe chambe「

PositionofStd �#1 �#2 �#3 �#4 �#5 �#6 �#7 �#8 �#9 

ChameiofLogger �101 �102 �103 �104 �105 �106 �107 �108 �109 

Definitions

伽dica肋g職mpe憎書ure: The average 「eading of indicating device which forms the integ「ai part ofthe enciosure,

Measured 7七mpera書ure: The average 「eading ofstandards at any positions o「 iocation.

Measured Unifomi巾The maximum d肝e「ence of measu「ed tempe「atures between of any p「obes and the

measu「ed temperatu「e at the 「eference location whjch are observed at same time or at ciose observation time as

POSSible to determine the tempe「atu「e patte「n or homogeneity with the chambe「 at steady-State. The reference

P「Obe is p「efe「abIy located in the geomet「ic cente「 ofthe chambe「.

Measured Sfab棚y: The one-haif of g「eatest maximum d冊erence of measured tempe「atu「es at any one p「obe"

Ove伯// Va面ef/on: The difference of maximum and minimum measu「ed temperatu「es throughout observation time.

1鳴きm崩し削寄れ8曾朋前叫l細る壷の

DKS H TechnoIogyしimited

2533請人岬中軸し調う仙「、勺「n l制洲崎訪印困∩やし州洲「朋う1 0260

2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok lO260

Phone:十66 2639 7000　Emall: info.caIib「atlOn@dksh.c○m WebsIte: WVW.dksh com/sclentific-thaIiand

De=vering Growth - in Asia and Beyond.



傘DKSH
Cerl囲cate No.:　C31240373　　　　Page: 3 of 3

CaIibration Results:

Without adjustment

Measu「ement Tempe「atu「e at Spread Locations, lndicating of Unit Unde「 Calib「ation: 20.O OC

Locations �Measu「ed Tempe「atu「e �CorrectionofUUC. �Uncertainty 

(oC) �(oC) �(±OC) 

#1 �20.17 �0,17 �0,49 

#2 �20,13 �0.13 �0,49 

#3 �19,99 �-0.01 �0,56 

#4 �19.98 �-0,02 �0,60 

#5 �20,21 �0.21 �0.51 

群6 �20.17 �0.17 �0.46 

藷7 �19,97 �-0,03 �0.57 

#8 �20.07 �0,07 �0,47 

#9 �20.13 �0,13 �0.43 

Temperature Distribution

Desired �Setting �indicating �MeasuredTempe「atureatSpreadLocations(OC) ���������Uncertainty 

(oC) �(OC) �(oC) �#1 �#2 �#3 �#4 �#5 �#6 �#7 �#8 �#9 �(±OC)★ 

20,0 �20,0 �20.0 �20,17 �20,13 �19,99 �19.98 �20.21 �20.17 �19.97 �20,07 �20,13 �0.60　。∴ノ 

Chamber Cha「acterization

indicating �MeasuredUniformity �Measu「edStab掴ty �Ove「aIlVariation 

(。C) �(oC) �(±OC) �(。C) 

20.0 �0・47 �0.48 �1,13 

Note:具Maximum uncertainty ofthe each position

The End of Certificate

u統帥寅し飢a高輪¶ lγ旧1ul細雪「稿

DKS H TechnoIogyしimited

2533皿噂やI弾岬耶物置的「nし鋤購きて肌や∩やしM咽筋「闘う10260

2533 Sukhumvlt Road, Bangchak, Ph「akhanong, Bangkok l O260

Phone十66 2639 7000　Email: mfo.caIibraめn@dksh.com Website: W.dksh com/SCient断cイhaliand

DeIivering Growth - in Asia and Beyond.
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傘DKSH

剛前持n証W○○0001 7098

田圃細山紳「¶両軸醐岬岬醐師

壷飢論諸色: Cooied lncubator

脚「晒し嵐: 20180000012164(W-16-001 )

中二KB240

脚部佃u(軋) ��合判nl納期部轟 �醐紬連(の ��≠…」川中 

14Feb2024 ���14Feb2024 

J諭 �拭山n昂 ��由命 �協J諭 

GeneI轡/ � � � 

田 �□ �1,　鮒と凪 �田 �□ � 

田 �□ �2,　n「諭剛MainSwitch �田 �□ � 

田 �□ �3,　nl諭剛SeiectorKey �田 �[コ � 

団 �□ �4,　n「飢胴棚㊦Djsp!aY �田 �□ � 

田 �□ �5,　nl訪「相調騎納 �田 �□ � 

□ �□ �6,　細「VILeverofVentilatjonvaIve �□ �□ �山気 

田 �□ �7,　細「VILeverdooropen/CIose �田 �□ � 

田 �□ �8,　納1"Doorseal �圏 �□ � 

田 �□ �9,　細諦…晒酬剃録SafetY �田 �□ � 

田 �□ �10,　n「論1相調揃判し読「飾「肌翫 �田 �□ � 

□ �□ �11,　n「諭抑制醐判田γ了胴「洲競 �□ �□ �拭烏 

田 �□ �12,　納「γ前端舗 �田 �□ � 

田 �□ �13.　細「盤朋需融=物納「需給論や �田 �□ � 

Mr. Amp9I Srisumphan

Service Engineer

戚癌軌飢0縞的寄剛の1証請う1桶

DKSH Technobgyしimited

2533肌u部面-間鴨に博聞n悶Q「nし瑚購きてq咽∩印刷動地Ⅵ「囲う1 0260

2533 Sukhumvlt Roacl, Bangchak, Phrakhanong, Bangkok lO260

Phone +66 2639 7000　Email“ info.callbration@dksh.com Websile: WWW.dksh com/sclentiflC-thailand

De=vering Growth - in Asia and Beyond.

































































































































































 

 

 
การดูแลบ ารุงรักษาเชิงป้องกนั 

Preventive Maintenance 
 

 
 
 
 

 
 
 

 
                                                                    
 
 
 
 

 

 
 
 

บริษัท ดีเคเอสเอช เทคโนโลย ีจ ากดั  
ฝ่ายบริการหลงัการขาย 

โทร 0 2 639 7000 E-mail: service.tec.th@dksh.com 
 ฝ่ายขายและการตลาด  
โทร 0 2 639 7000 E-Mail : marketing.tec.th@dksh.com 
Website : www.dksh.co.th/technology/scientific-thailand 

mailto:service.tec.th@dksh.com
mailto:marketing.tec.th@dksh.com
http://www.dksh.co.th/technology/scientific-thailand


 

 

 
เงื่อนไขการให้บริการ Preventive Maintenance   
 

 
บริษทัฯ จะส่งวิศวกรผูช้  ำนำญ เพือ่ให้บริกำรตำมขอบข่ำยของกำรบริกำร เฉพำะ ในวนัและเวลำ รำชกำร หำก

มีควำมประสงคท่ี์จะรับบริกำรนอกเหนือจำกวนั เวลำ รำชกำร (วนัหยดุเสำร์ – อำทิตย ์หรือวนัหยดุ นกัขตัฤกษ)์ บริษทั
ฯ จะคดิค่ำบริกำรเพ่ิมเติมตำมอตัรำท่ีกฎหมำยแรงงำนก ำหนดไว ้  
 
 
 
ขอบข่ายการบริการ   

- ตรวจสอบสภำพกำรท ำงำนต่ำง ๆ ของเคร่ืองมือ 
- ทดสอบประสิทธิภำพกำรท ำงำนของเคร่ืองมือ 
- รำยกำรผลกำรตรวจสอบเคร่ืองมือ 
 
 
 

หมายเหต ุ
- รำคำน้ีไม่รวมถึงค่ำบริกำรซ่อม หรือ เปล่ียนอะไหล่ท่ีช ำรุดเสียหำย หรือหมดสภำพกำรใชง้ำน 
- ในกรณีท่ีผูรั้บบริกำรอยูน่อกเขตพ้ืนท่ีให้บริกำร บริษทัฯ จ ำเป็นตอ้งคิดค่ำใชจ้่ำยเพ่ิมเติม ไดแ้ก่ ค่ำ

เดินทำง เป็นตน้ 
- บริษทั ฯ ขอสงวนสิทธ์ิในกำรเปล่ียนแปลงรำคำ โดยไม่แจง้ให้ทรำบล่วงหนำ้  
 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 



 

 

 
 
 

 
 
 
 

DKSH Technology Limited (บริษัท ดีเคเอสเอช เทคโนโลยี จ ากัด) 
เลขท่ี 2533 ถนนสุขมุวิท  แขวงบำงจำก  เขตพระโขนง กรุงเทพฯ 10260 
เลขประจ ำตวัผูเ้สียภำษี 010-555-001-4547 (ส ำนกังำนใหญ่)   

                                                               
     
 
        

 
         
 

       
 
       
 
 
      
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ช่องทางการติดต่อ 
 

Call center  0 2 639 7000 

 
DKSH Scientific 

marketing.tec.th@dksh.com 

www.dksh.com/scientific-thailand 

@dkshscientific 

mailto:marketing.tec.th@dksh.com
http://www.dksh.com/scientific-thailand


 

 

Preventive Maintenance Contract 
จ ำนวนในกำรท ำสัญญำบริกำร    1   คร้ังต่อปี  
คร้ังท่ี  1  วนัท่ี 15/05/2024                         .            
 

รายละเอยีดผู้รับบริการ 
หน่วยงำน บริษทั ซี.อี.เอม็  เทคโนโลยี (ไทยแลนด)์ จ ำกดั 
ท่ีอยู ่ 219/43 หมู1่2 ถนนเพชรเกษม  ต ำบลออ้มนอ้ย อ ำเภอกระทุ่มแบน  จงัหวดัสมุทรสำคร 74130 
โทรศพัท ์ 0869054664 แฟกซ์ - 

 
ผู้ติดต่อ 
ช่ือ - นำมสกุล คุณศิริพำพร พิมพำ 
ต ำแหน่ง เจำ้หนำ้ท่ีห้องปฏิบติักำร 
โทรศพัท ์ 0869054664 เบอร์ต่อ             - แฟกซ์ . - 
E-mail lab.cemtech1@gmail.com 

 
 -------------------------------------------------------------------------------------------------------------------------------------------- 

รายละเอยีดผู้ให้บริการ    
 

บริษัท ดีเคเอสเอช เทคโนโลยี จ ากัด  (ฝ่ายบริการหลังการขาย) (ส านักงานใหญ่) 
เลขท่ี 2533 ถนนสุขมุวิท แขวงบำงจำก  เขตพระโขนง กรุงเทพฯ 10260  
โทรศพัท ์0 2 693 7000   Email: sudarat.sk@dksh.com  
เจำ้หนำ้ท่ีประสำนงำน   :  คุณสุดำรัตน์  คีรีรัตน์ โทรศพัท ์090 678 6925    
เจำ้หนำ้ท่ีผูใ้หบ้ริกำร นำยจิรำยษุ สเลอำด      
ต ำแหน่ง Specialist,TechnicalService.  

โทรศพัท ์ 0938138736 แฟกซ์                           -                    
E-mail Jirayut.js@dksh.com 

 
ลงนำมผูรั้บบริกำร   ลงนำมผูใ้หบ้ริกำร 

 

ตวับรรจง (                                         )  ตวับรรจง (นำย จิรำยษุ สเลอำด) 

ต ำแหน่ง   ต ำแหน่ง Specialist,TechnicalService. 
วนัท่ี / ประทบัตรำบริษทั 

 
 วนัท่ี / ประทบัตรำบริษทั 15/05/2024 

 
 
 
 
 

mailto:sudarat.sk@dksh.com


 

 

JOB:LSPR2403415                          MODEL:VAP 200              S/N:  GER5200180181                     
Operational Qualification (OQ) 

ตรวจสอบสภำพเคร่ือง 
FRONT   

 

      
** only VAP 450 
 
 
 
 

No  PASS FAIL N/A 

1 Quick clamping device with clamping block    
2 Digestion tube 250/300 ml    
3 PTFE steam inlet tubing     
4 Connection stopper , Viton     
5 Screw cap GL18    
6 PTFE-inlet tubing NaOH    
7 Distribution head made of glass    
8 Screw cap GL32    
9 Distillation condenser made of glass    
10 Screw cap GL14    
11 Ventilation valve    
12 Control panel     
13 Operating Button     
14 USB interface (with protective cap)    
15 Silicone tubing 8/10 for distillate discharge **    
16 Verprene tubing 4/8 , receiver suction **    
17 Cable duct for electrode cable + titration tube**                
18 Silicone tubing 4/7 ,  boric acid inlet**    
19 Sensor for level monitoring including connector**    
20 Agitator motor with propeller**    
21 Titration acid inlet tube **    
22 Receiver glass**    
23 Holder for pH electrode , removable**    
24 pH electrode (combined electrode)**    
25 Drip tray PP    



 

 

REAR 

 
 

No  PASS FAIL N/A 

1 Tube connection for sample H3BO3 supply    
2 Tube connection for sample H2O supply    
3 Tube connection for steam generator   H2O supply    
4 Tube connection for NaOH  supply    
5 Tube connection for receiver glass extraction     
6 Tube connection for sample waste extraction    
7 Tube connection , overpressure steam outlet    
8 Connection for cooling water supply (with cleaning sieve)    
9 Tube connection for cooling water outlet    
10 4 X USB interface    
11 1 X RS-232 Interface    
12 LAN Interface    
13 Screw cap for Perspex cover    
14 Connection socket for sample waste tank level monitoring    
15 Connection (not used)    
16 Connection socket for H2O  tank level monitoring    
17 Connection socket for H3BO3  tank level monitoring    
18 Connection socket for NaOH  tank level monitoring    
19 Overcurrent circuit breaker    
20 Apparatus socket (mains cable connection)    
21 Rating plate with serial number    
22 Exhaust air fan    
23 Excess temperature switch    

 
 
 



 

 

Inside   Steam generator 

 
No  PASS FAIL N/A 

1 Steam generator    
2 Steam generator  traverse    
3 Pinch valve    
4 Circuit board distributor    
5 Valve tubing connection    
6 Housing safety valve    
7 Safety valve SKT    
8 Excess temperature protection , steam generator    
9 Safety valve G 1/8 0,5 bar    
10 Ventilation glass pinch valve VAPODEST    
11 Hose clamp for ventilation clamp    
12 Distributor PP    
13 Angle connection PP    
14 Pressure transmitter    
15 Level switch    
16 Fixing bracket steam generator    
17 Relay HT+    
18 VA Hexagon nut ½“    
19 Angle connection 1/8“    
20 Bushing nipple 6-10-14    
21 VA Lens head screw M5 X 10    
22 Grounding connection , 2-pole    
23 VA Lens head screw M4 X 6    
24 Spacer bolt 5 mm    
25 VA Lens head screw M4 X 10    

26 Tubing connection    

27 Hose clamp 14.5 mm    

28 Module ball valve with nozzles    

29 Cross manifold with spout    

30 Seal copper G 1/8    

31 Locking screw 1/8”    

32 Pin strip    

33 Bundle clamp 12 H 4500    

34 Bundle clamp 12 H 4502    

35 Temperature switch 80°C    

36 VA Lens head screw M3 X 6    

37 VA Hexagon nut M4    

38 Lins head  screw M4 X 8    

39 VA Spring washer    

40 Angle connection , reduced , 1/8” PP    
 



 

 

 
Module  Pump holder VAP200 - 450 V3 

 

 
 

No  PASS FAIL N/A 

1 Peristaltic pump    
2 Diaphragm pump NaOH. with non-return valve     
3 Circuit board    
4 Tubing connection module    
5 Flow controller    
6 Lens head screw M5 x 10    
7 Bushing nozzle     
8 Screw in socket     
9 Magnetic valve 2/2 way    
10 Circuit board distributor    
11 Bushing nozzle    
12 Screw 5 x 25    
13 Cylinder screw    
14 Screw 5 x 20    
15 Seal EPDM 15 x 4    
16 Tubing connection piece 51x10x6,5     
17 Tubing connection piece 51x10x10    
18 Screw M4x10    
19 Clamp    
20 Clamp     
21 Y-tube connector    
22 Spacer bolt 5 mm    
23 Bundle clamp    
24 Bundle clamp    
25 Retrofit earthing pumpv    

26 Snap ferrite     

27 Nut G 3/8"    

28 Pump holder plate    
 
 

 
 
 



 

 

Control   panel 
 

 
 

 

 

 
No  PASS FAIL 

1 Title bar   

2 Status bar   

3 Navigation button   

4 Smart switch with multiple functions   

5 USB interface   

 
 
---------------------------------------------------------------------------------------------------------------------------
---------------------------------------------------------------------------------------------------------------------------
---------------------------------------------------------------------------------------------------------------------------
--------------------------------------------------------------------------------------------------------------------------- 
 
 
 
 
 



 

 

รายละเอยีดการตรวจสอบ 
ขั้นตอนการบริการ 
ตรวจสอบระบบไฟฟ้ำ (Electrical Test) 
- ควำมตำ้นทำนทำงไฟฟ้ำของเคร่ืองกบักรำวด์ 
- กระแสไฟฟ้ำท่ีใชง้ำน 
 
ตรวจสอบสภำพเคร่ือง (Optical Test) 
- Main cable 
- Electric wiring 
- Pumps 
- Distribution Head 
- Condensor 
- Steam generator 
- Tubing 
- Viton cone 
 
 
ตรวจสอบ Function กำรท ำงำน (The FunctionTest) 
- ระบบสร้ำงและควบคุมควำมดนัของ Steam 
- ระบบกำรเติมน ้ำเขำ้ Sample Tube 
- ระบบกำรเติม Na OH 
- ระบบกำรเติม H3BO3 
 
 

 
 
 
 
 
 
 
 
 
 

 
 

 
 



 

 

รายงานผลการให้บริการ 
1. TECHNICAL DATA     Pass        Fail N/A        Remark 
 Main Supply 220 volt + 10%  50 Hz with ground                   ………….. 
 Norminal current                       ……8a….. 
   
 1.1 COOLING WATER BATH   Pass        Fail N/A        Remark 
 Temperature 15-20 °C                      …………..   
 Cooling Water Outlet                …………..   
 Control Temperature                      …………..   
 
 
 1.2 OPTICAL TEST VAP200   Pass        Fail N/A        Remark 
 Screw cap GL14                       …………..   
 Screw cap GL18                       …………..   
 Screw cap GL32                       …………..   
 Distillation Head                       …………..   

Condensor                       …………..   
 Viton Cone                       เส่ือมสภำพ 
 Ventilation Valve BV                      …………..   
 Micro Switch Sample                              …………..   
                Agitator motor for propeller                      ………….   
2. SYSTEM COOLING WATER INLET   Pass        Fail N/A        Remark 
 Cooling Water Inlet                             …………..   
 Cooling Water Outlet                          …………..   
 Flow control valve                        …………..   
 
3.SYSTEM CONTROL     Pass        Fail N/A        Remark 
 Display                               …………..   
 Program                               …………..   
 Adding NaOH                              …………..   
 Adding H2O                              …………. 
 Adding H3BO3                           …………. 
 Suction Sample                              …………. 
   Suction Reciver                      ................. 
  
4.SYSTEM DISTILLATION     Pass        Fail N/A        Remark 
 Boiler                              …………. 
 Level Sensor                       …………. 
 Novopren                            …………. 
 Solenoid Valve Shut-Off                      …………. 
 Solenoid Valve Steam                      …………. 
 Solenoild Valve soft steam                      …………. 

Ventilation Valve Premount                      …………. 
 Excess Pressure Detector                      …………. 
    Heating Element                        …………. 



 

 

5. PUMP       Pass        Fail N/A        Remark 
Pump H2O Steam                       …………..   

- Non-Return Valve      -   -              -        …………..  
 Pump H2O Sample                       ………….. 
  - Non-Return Valve      -   -              -        ………….. 
 Pump NaOH                       …………..   

- Non-Ruturn Valve                     …………..   
Pump H3BO3                       …………. 
 - Non-Ruturn Valve                     …………. 
Pump suction                       …………. 
Pump suction receiver                      …………. 

  
6. The Following Program Run :                               Pass        Fail N/A                 Remark 
 Addition H2O 0-999 ml.                               .…………… 

Addition NaOH 0-999 ml.                               .…………… 
Addition H3BO3 0-999 ml.                               .…………… 

 Reaction Time 0-108 min                             ….…………. 
 Distillation Time 0-108 min                              ….…………. 
 Steam Capacity  10%-100%                             ……….……. 
 Suction Sampe                              ……….……. 
 Suction Receiver                               ……….……. 
7. Measured  pumps                Remark 
 Pump NaOH             Volume :    13.33              ml          …………….. 
Remark : ………………………………………………………………………………………………………………… 
………………………………………………………………………………………………............................................ 

 
 
 
 
 
 
 
 
 
   
 
 
 



 

 

ข้อมูลสนับสนุนด้านเทคนิค (General Technical Support) 
การบ ารุงรักษาท่ัวไป ( Basic maintenance) 

 
 
 
 

 General  error message  

 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 
Analytical errors 
 

 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 



 
การดูแลบ ารุงรักษาเชิงป้องกนั 

Preventive Maintenance 
 

 
 
 
 

 
 
 

 
 
 
 
 
 

 

 

บริษัท ดีเคเอสเอช เทคโนโลย ีจ ากดั  
ฝ่ายบริการหลงัการขาย 
โทร 0 2 639 7000 E-mail: service.tec.th@dksh.com 
 ฝ่ายขายและการตลาด  
โทร 0 2 639 7000 E-Mail : marketing.tec.th@dksh.com 
Website : www.dksh.co.th/technology/scientific-thailand 

mailto:service.tec.th@dksh.com
mailto:marketing.tec.th@dksh.com
http://www.dksh.co.th/technology/scientific-thailand


 
เงื่อนไขการให้บริการ Preventive Maintenance  
 

 
บริษทัฯ จะส่งวิศวกรผูช้  ำนำญ เพื่อให้บริกำรตำมขอบข่ำยของกำรบริกำร เฉพำะ ในวนัและเวลำ รำชกำร หำกมี

ควำมประสงคท่ี์จะรับบริกำรนอกเหนือจำกวนั เวลำ รำชกำร (วนัหยดุเสำร์ – อำทิตย ์หรือวนัหยดุ นกัขตัฤกษ)์ บริษทัฯ จะ
คิดค่ำบริกำรเพ่ิมเติมตำมอตัรำท่ีกฎหมำยแรงงำนก ำหนดไว ้  
 
 
 
ขอบข่ายการบริการ  

- ตรวจสอบสภำพกำรท ำงำนต่ำง ๆ ของเคร่ืองมือ 
- ทดสอบประสิทธิภำพกำรท ำงำนของเคร่ืองมือ 
- รำยกำรผลกำรตรวจสอบเคร่ืองมือ 
 
 
 

หมายเหต ุ
- รำคำน้ีไม่รวมถึงค่ำบริกำรซ่อม หรือ เปล่ียนอะไหล่ท่ีช ำรุดเสียหำย หรือหมดสภำพกำรใชง้ำน 
- ในกรณีท่ีผูรั้บบริกำรอยูน่อกเขตพ้ืนท่ีให้บริกำร บริษทัฯ จ ำเป็นตอ้งคิดค่ำใชจ้่ำยเพ่ิมเติม ไดแ้ก่ ค่ำเดินทำง 

เป็นตน้ 
- บริษทั ฯ ขอสงวนสิทธ์ิในกำรเปล่ียนแปลงรำคำ โดยไม่แจง้ให้ทรำบล่วงหนำ้  
 

 

 

 

 
 

 
 
 
 
 
 
 
 
 



 
 
 
 

DKSH Technology Limited (บริษัท ดีเคเอสเอช เทคโนโลยี จ ากัด) 
เลขท่ี 2533 ถนนสุขมุวิท  แขวงบำงจำก  เขตพระโขนง กรุงเทพฯ 10260 
เลขประจ ำตวัผูเ้สียภำษี 010-555-001-4547 (ส ำนกังำนใหญ่)   

                                                               
     
 
        

 
         
 

       
 
       
 
 
      
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ช่องทางการติดต่อ 
 

Call center  0 2 639 7000 

 
DKSH Scientific 

marketing.tec.th@dksh.com 

www.dksh.com/scientific-thailand 

@dkshscientific 

mailto:marketing.tec.th@dksh.com
http://www.dksh.com/scientific-thailand


Preventive Maintenance Contract 
จ ำนวนในกำรท ำสัญญำบริกำร    1   คร้ังต่อปี  
คร้ังท่ี  1  วนัท่ี 15/05/2024                         .            
 

รายละเอยีดผู้รับบริการ 

หน่วยงำน บริษทั ซี.อี.เอม็  เทคโนโลยี (ไทยแลนด)์ จ ำกดั 
ท่ีอยู ่ 219/43 หมู1่2 ถนนเพชรเกษม  ต ำบลออ้มนอ้ย อ ำเภอกระทุ่มแบน  จงัหวดัสมุทรสำคร 74130 
โทรศพัท ์ 0869054664 แฟกซ์ - 

 
ผู้ติดต่อ 
ช่ือ - นำมสกุล คุณศิริพำพร พิมพำ 
ต ำแหน่ง เจำ้หนำ้ท่ีห้องปฏิบติักำร 
โทรศพัท ์ 0869054664 เบอร์ต่อ             - แฟกซ์ . - 
E-mail lab.cemtech1@gmail.com 

 
 -------------------------------------------------------------------------------------------------------------------------------------------- 

รายละเอยีดผู้ให้บริการ    
 

บริษัท ดีเคเอสเอช เทคโนโลยี จ ากัด  (ฝ่ายบริการหลังการขาย) (ส านักงานใหญ่) 
เลขท่ี 2533 ถนนสุขมุวิท แขวงบำงจำก  เขตพระโขนง กรุงเทพฯ 10260  
โทรศพัท ์0 2 693 7000   Email: sudarat.sk@dksh.com  
เจำ้หนำ้ท่ีประสำนงำน   :  คุณสุดำรัตน์  คีรีรัตน์ โทรศพัท ์090 678 6925    
เจำ้หนำ้ท่ีผูใ้หบ้ริกำร นำยจิรำยษุ สเลอำด      
ต ำแหน่ง Specialist,TechnicalService.  
โทรศพัท ์ 0938138736 แฟกซ์                           -                    
E-mail Jirayut.js@dksh.com 

 
ลงนำมผูรั้บบริกำร   ลงนำมผูใ้หบ้ริกำร 

 

ตวับรรจง (                                         )  ตวับรรจง (นำย จิรำยษุ สเลอำด) 

ต ำแหน่ง   ต ำแหน่ง Specialist,TechnicalService. 

วนัท่ี / ประทบัตรำบริษทั 
 

 วนัท่ี / ประทบัตรำบริษทั 15/05/2024 

 
 
 
 

mailto:sudarat.sk@dksh.com


JOB No: LSPR2403414            MODEL: KT 20s S/N: GER5720180118 

 

Part 3: ตรวจเช็คสภำพเคร่ือง 
 
Front and rear view of KT-L version 

 

No.  PASS Fail N/A Remark 
1 KJELDATHERM digestion block    เส่ือมสภำพ 
2 Insert rack     
3 Digestion tube     
4 Stainless steel drip tray     
5 Exhaust manifold     
6 Controls module, removable     
7 Handle for insert rack     

8 Mains switch with overcurrent 

protection function     

9 Connection for lift unit     
10 Mains cable with plug     
11 Power supply for TURBOSOG      

12 Connects controller module to 
block     

13 Connection for fan for cooling 

samples (optional) 
    

14 Connection for external cooling 
water valve (optional) 

    

15 Connects controller module to 
block     

16 Connection for Iso-Versinic hose 

(extraction) 
    

17 Excess temperature fuse     
18 Lift     



Part 4: ละเอยีดและรายงานผลการให้บริการ Preventive Maintenance 
 

4.1 ตรวจเช็คระบบไฟฟ้า 
                      Pass       Fai N/A         Remark 
 ใชไ้ฟ  220 V50 Hz          ………….. 

กระแสไฟฟ้ำตำมพิกดัเคร่ือง                         …………..  
4.2 ตรวจสอบสภาพอปุกรณ์ภายนอก      

Pass Fail N/A        Remark 
สำยไฟของเคร่ือง            …………..   

 ท่อแกว้รวมไอกรด            …………..   
 สำยยำงต่อกบัท่อแกว้รวมไอกรด          …………..   

สภำพของ Aluminum block           เส่ือมสภำพ  
กำรขึ้นลงของ Lift            ………….. 
Light            …………...

 Current Switch            …………..
 Thermostat           ………….
        

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



4.3ตรวจเช็คระบบการท างาน 
 

                  
                                              

     KT-L                                                              KT  
 
 
 

                                                 Pass      Fail N/A   Remark 
 Switch controller on or off.          ………….. 
 USB port            …………... 
                LAMP button         …………... 

 LIFT down button         …………...
 LIFT up button         ………….. 
 OK button           ………….. 
 Navigation buttons              ………….. 
                Display                                                                                                                         …………..   
 START/STOP button          ………….. 
 MENU button           ………….. 

SUC button           ………….. 
COOLWATER button (optional)          ………….. 

   COOL VENT button (optional)         ………….. 
 PRE HEAT button                          ………….. 
                กำรขึ้นของอุณหภูมิมำกกว่ำ10องศำต่อนำทีท่ี250องศำ                                      …………..   
 กำรท ำงำนของตวัป้องกนัอุณหภูมิสูงเกิน        ………….. 
 กำรท ำงำนของระบบควบคุมอุณหภูมิ        ………….. 
 
 

  



 
 

การบ ารุงรักษาท่ัวไป (Basic maintenance) 
 
1. การย่อยตัวอย่างเกดิการเดือดท่ีรุนแรงอนัเนื่องจากตัวอย่างนั้นสามารถป้องกนัได้โดย
แนะน าให้ย่อยด้วยการตั้งการเพิม่อุณหภูมิเป็นระดับเช่น ย่อยท่ีระดับอุณหภูมิ 250 C ครบเวลา 
15 นาทีจึงเปลีย่นเป็นอุณหภูมิ 380 C เพือ่ป้องกนัการล้นออกมา 
2. เมื่อใช้เสร็จไม่ควรปล่อยให้ Tube เย็นกบัตัวเคร่ือง  
3. ต้องน าถาดลองไอกรดใส่ทุกคร้ังหลงัจากใช้งานเสร็จ เพือ่ป้องกนัการหยดของไอกรดท่ี
จะหยดลงมาที่ตัวเคร่ือง 
4. ท าความสะอาดตัวหลุมย่อยด้วยน ้าหรือผ้าชุบน ้าในกรณีท่ีมีคราบกรดหยดลงมาติดอยู่
ในหลุม  
เพือ่ป้องกนัไม่ให้คราบดังกล่าวไปกั้นการแผ่อุณหภูมิ 
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CALIBRATION 0189

CATIBRATION CERTIFICATE

Customer :

Equipment :

Manufacturer :

Model :

Accuracy class :

Capacity :

Resolution :

Serial No. :

lD Nlo. :

Place of calibration :

c.E.M TECHNOLOGY (THAILAND) CO., LTD.

3ll8 Moo 13 Raikhing,

S amphran, Nakhornpath om 7 3210

Non-automatic weighing instrument (Electronic instrument)

Sartorius

BSA224S.CW

220 g

0.0001 g

3 1 3 9614t48

cr-O1-003
".A,l,vtaorniaoflu

Order No. t 6750768-1

Ambient temperature : ( 22.5 t 5.0) oC

Relative humidity : (47 .0 t 10 .0) %

Received date : 02-Mar-2024

Date of calibration : 02-Mar-2024

Date of issue : 04-Mar-2024

Condition of the balance : Good working conditions

Certificate No" Due-date Densiw (kg/m3)

M2310001S 7 -Oct-2024 7950

Certificate No. 52403073 S

page 1 ofZ

Calibration method

This instrument was'citlibrated according to the EURAMET Calibration Guide No. 18.

Condition of reference slandard weight

Instrument

t Standard weight set

Nominal value

lmgto2kg

S,erial No.

15885+15849

Traceability of tho rbferenoe standaid weight 
:

lri, i"rtinout. i**.*if. to SI unit tlrough Mass Calibrationlaboratory Thai Calibration Services Co., Ltd., NSC.ONSC

b

Calibrated By , S athap orn Rueangp lupp la

Technician

Approved Signatory :

Chonlatee Pongwatvi sanon

This calibration certificate may not be reproduced other than in full,

except with the prior written approval of the head of TCS calibration laboratory.

TCS-F-I38 Issue 01lRev.0lll2 Jun 2A23

hro. 06 77 3
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CALIBRATION 0189

The repeatability of indication
Nominal Value

(e)
Standard Deviation of reading

(e)
Maximum difference between

suscessivereading(g)
n

200 0.00005 0.0001 5

CALIBRATION CERTIFICATE

The effect'of eccentric application of a load on the indication (test load : 100 g)

Position
Balance Reading

( g)
Point 1

Point 2

Point 3

Point 4

Point 5

100.0000

100.0000

99.9999

99 "9999
100.0000

Eccentric Value 0.0001

Certificate No. 524A3073 S

page 2 of2

The error of indication

Nominal Value

(e)

Value of Reference

Standard Weight

(e)

Balance Reading

(e)

Correction

(e)

IJncertainty (t)

(e)

k

[Inload
I
2

)
10

2A

50

100

150

200

0.0000

1.0000

2"0000

5,0000

10.0000

20.0000

5o.oooo

99.9ggg

120.0000

150.0000

t99.9999

0.0000

1"0000

2.0000

5.0000

s.sggg
20.0000

49.9999

100.0000

119.9999

149.9999

r99 "9996

0"0000

0"0000

0.0000

0.0000
+0.0001

0.0000

+0.0001

-0.0001

+0.0001

+0.0001

+0.0003

0.00016

0.00016

0.00016

0.00017

0.00017

0.00017

0.00017

0.00020

0.00023

0.00025

0.00028

2.32

2.28

2.28

2.28

2.2s

2.2r
2.17

2.08

2.04

2"03

2.A0

Remark : Adjustrnent, hternal weight

Uncertainif|6';'lfisnpkmenti ' ':

The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied by

the coverage factor ([), which for a normal distribution corresponds to a coverage probability ofapproximately 95o/o (confidence level).

This report will certify of the calibrated equipment only. \

--End--
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