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INNOVATIVE INSTRUMENT CALIBRATION LAB

IOV ATIVE

RS ST

ANSI ! Accreditation Board
wiiv ButTunisl lunwiusué 4fia ACCREDITED

lllllllll

"IHHI

SSpAECHgES
CALIBRATION LABORATORY
AC-2961

Certificate of Calibration

Customer Certificate No : 22-LXM-239

Request No : Req-2022-1669
Page: 1/2

Unit Under Calibration Details

Instrument Name . Digital Lux Meter Range Calibration : 0 to 2000 Ix

Manufacturer : EXTECH Intrument Status :  Used

Model : 407026

Serial Number : Q272147

Resolution o1k

ID Number Lo

Calibration Environment and Details

Temperature : 25°C+x2°C

Humidity 1 60 %RH +20 %RH

Received Date : 06 September 2022

Calibrated Date . 14 September 2022

Calibration Procedure : The measurement was done in accordance with CP-LXM-01

Traceability

This Certificate is traceable to International System of Unit (SI) Unit through National Institute of

Metrology (Thailand)

Note
The reported uncertainty is based on a standard uncertainty multiplied by the Coverage Factor k& =2, providing a level of confidence

approximately 95 %.

Issue Date : 14 September 2022

The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the Innovative Instrument Co., Ltd.

FM-708-LXM-01 Rev.00 Issue date 01/07/19

3-21-20
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INNOVATIVE INSTRUMENT CALIBRATION LAB

1

IIIIIIIH

L noMATIvVE

T T Y KE A R

ANSI Natl Acer ion Board

u%En BuTunfiv ﬁuuujmui dfin ACCREDITED
ET T ————
LABORATORY

AC-2961

W

Calibration Note Certificate No : 22-LXM-239
UUC Adjustment : Zero adjustment before use Request No : Req-2022-1669
Page: 2/2
Result of Calibration :
Standard UUC Reading | Correction Uncertainty
UUC Range (1x)
(1x) (Ix) (Ix) (*1x)
0 0 0 0.58
100 101 -1
© 500 504 -4
2000
1000 1007 -7 1.8 % of Reading
1500 1511 -11
2000 1988 12
End of Certificate

The results related only to the item calibrated. The certificate shall not be repreduced except in full, without written approval of the Innovative Instrument Co., Ltd.
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CALIBRATIOND298

Certificate of Calibration

Customer Certificate No : 22-TPM-376

Request No : Req-2022-1674
Page: 1/2

Unit Under Calibration Details

Calibration Parameter : Temperature

Instrument Name . Area Heat Stress Monitor Range Calibration : 30 °C to 40 °C
Manufacturer : Quest Technologies Type of Sensor : RTD

Model ;. QT-34 Sensor Diameter (mm) : 4.5

Serial Number : TEK120019 Calibration Position (mm) : 67.5
Resolution : 01°C Intrument Status : Used

ID Number Do

Calibration Environment and Details

Temperature : 23°C=x3°C
Humidity : 55 %RH + 15 %RH
Received Date . 6 September 2022
Calibrated Date : 8 September 2022

Calibration Procedure : In-house method CP-TPM-01 by Comparison with Standard Thermometer.

Reference Standard . .
Digital Thermometer with Sensor, Manufacturer: GINGO/GINGO, Model: GT11/RTD100, SN:

08000057, ID: 02-TPM Which was calibrated on 10 March 2022, Calibration Certificate No. : QR22-0578

Traceability © This Certificate is traceable to SI Unit through Quality Reborn Co., Ltd., NSC-ONSC Accreditation No.:

Calibration 0292

Note

The reported uncertainty is based on standard uncertainty multiplied by the Coverage Factor k =2, providing a level of confidence

approximately 95 %.

Issue Date : 8 September 2022

The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the Innovative Instrument Co., Ltd.

FM-708-TPM-01 Rev.01 Issue date 13/02/20
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INNOVATIVE INSTRUMENT CALIBRATION LAB
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NSC-Ti81-TIS17025
CALIBRATIOND298

Calibration Note Certificate No : 22-TPM-376
UUC Adjustment : Not Adjust Request No : Req-2022-1674
Page : 2/2
Result of Calibration :
Standard
UUC Sensor remperature UUC Reading Correction Uncertainty
C) (&) &°C)
(°C)
30.004 30.2 -02 0.14
WET 35.003 35.2 -0.2 0.14
40.006 40.2 -0.2 0.14
30.006 30.2 -02 0.14
DRY 35.006 352 -0.2 0.14
40.005 40.2 -0.2 0.14
30.005 30.2 -0.2 0.14
GLOBE 35.004 352 -0.2 0.14
40.004 40.2 -0.2 0.14
End of Certificate

The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the Innovative Instrument Co., Ltd.

FM-708-TPM-01 Rev.01 Issue date 13/02/20
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SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

NSC-TiSI-TIS 17025
CALIBRATION 0394

ert. No. : ACL22281
Pages : 1of8

Calibration Certificate

Equipment :
Manufacturer :
Model :

Serial No.:

ID No.:

Condition As Found :

Customer :

Location :

Ambient Temperature :

Pressure :
Relative Humidity :

Received Date :
Calibration Date :
Date of Issue :

Calibrated by :

Approved by :

SOUND LEVEL METER
RION ‘

NL-42 / Microphon
00609553 / 187117 /

(23.0+3) °C
(101.3 £3) kPa
( 50.0 £20 ) %

30 NOVEMBER 2022
01 DECEMBER 2022
07 DECEMBER 3

This certificate is issued in accordance with the requirements of ISO/IEC 17025 standard, may not be reproduced

other than in full, except with the prior written approval of the head of Calibration Laboratory.

QF-TS12-04-04-020664

3-21-24
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
pesociates CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. No. : ACL22281
Job No. : VC65AC0082

Pages : 20f8
Calibration Procedure : CP-AC-01
Calibration Method :
This equipment was calibrated by based on IEC-61672-3 (20 dlevel meter (SLM)

The SLM had tests to Acoustical and Electrical signal tests o
Standard Instruments.
For tests results of each items were made by observation of each Instrumes

Condition of this result of calibration :
1. Reference Standard Instruments :
Instrument Model Serial No.

Waveform Generator 33210A MY48017076 L
Waveform Generator 33511B MY52302742 , b
Digital Multimeter 33461A MY53220104 EEL.BP 23
Digital Multimeter 33461A MY53220076 EEL.BP 23
Digital Multimeter 34461A MY 60024273 EEL.BP

Programmable Attenuator MAT-1070 62100114

Condenser Microphone 4180 2977900

Measuring Amplifier NA-42KAl 34560495 b-23

2 This result of calibration was found accurate as shown on date and place of calibration
3. This certificate is traceable to the international system of unit maintained at :
3.1 National Institute of Metrology (Thailand).
3.2 Thailand Institute of Scientific and Technological R

QF-TS12-04-04-020664
9-21-25
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SITHIPORN, SITHIPORN ASSOCIATES CO.LTD.
arouctatts CALIBRATION LABORATORY

Continuation of Calibration Certificate

Summary of Measurement Result :

Parameter

1. Absolute sensitivity

Cert. No. : ACL22281
Job No. : VC65AC0082

Pages : 3of8

2. Self-generated noise

3. Acoustical signal tests of frequency weightings

125 Hz

1000 Hz

8000 Hz

Maximum-permitted
uncertainty of

surement (dB)
- N/A

4, Electrical signal tests of frequency weightings

For 10 Hz to 4 kHz

For > 4 kHz to 10 kHz

N NN YN S

For > 10 kHz to 20 kHz

5. Frequency and time weightings at 1 kHz

6. Long - term stability

7. Level linearity on the reference level range

8. Level linearity including the level range control

9. Tone burst response

10. Peak C sound level

11. Overload indication

12. High level stability

QF-TS12-04-04-020664

3-21-26
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SITHIPORN, SITHIPORN ASSOCIATES CO.,LTD.
deochates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22281
Job No. : VC65AC0082

Pages : 4o0f8

Result of calibration :

1. Absolute sensitivity
Reference Meas Acceptance
Acoustic Signal Val
(dB) (dB
93.9 (93.95) 93.9

2. Self-generated noise
2.1 Normal test

Measured Value
(dB)
15.4

2.2 The microphone of the sound level meter was replaced by electrical sign.

Frequency Measured value
Weighting (dB)
A - weight 12.6
C - weight 18.6
Flat 24.1

3. Acoustical signal tests of frequency weightings

Meter free-field acoustic response at a 1

Frequency Deviation from onse curve (dB)
(Hz) Flat Cow Acc?p’c.ance
- Limits
125 0.1 0.1 0.1 +1.5
1000 0.0 0.0 0.0 +1.0
8000 0.6 0.7 0.7 +5.0

QF-TS12-04-04-020664
9-21-27
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S IT H I P P R N, SITHIPORN ASSOCIATES CO,LTD.
e CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22281
Job No. : VC65AC0082
Pages : S5of8
4. Electrical signal tests of frequency weightings
Weighting network response with relative to 1 kHz.
Frequency Deviation from various f 'tmg response curve (dB)
(Hz) Flat C-weight Accept'ance
63 0.0 0.0
125 0.0 0.0
250 0.0 0.0
500 0.0 0.1
1000 0.0 0.0
2000 0.0 0.1
4000 0.0 0.0
8000 0.0 0.1

5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz

Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
A - weight 94.0 0.0 "
C - weight 94.0 0.0
Flat 94.0
5.2 Time weighting at 1 kHz
Measured
Frequency Value
Weighting (dB) (dB) (dB)
Fast 94.0 0.0 -
Slow 94.0 0.0 +0.1
Leq 94.0 0.0 +0.1
6. Long - term stability
SLM Display | SLM Display | Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.3

QF-TS12-04-04-020664

3-21-28
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s IT H IPORN; SITHIPORN ASSOCIATES CO.,LTD.
eeprrates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22281
Job No. : VC65AC0082

Pages : 60f8

7. Level linearity on the reference level range

Anticipated Measured Deviated Acceptance
Value Value -
(dB) (dB)
137.0 137.0
136.0 136.0
135.0 135.0
134.0 134.0
133.0 133.0

-132.0 - 1320
131.0 131.0
129.0 129.0
124.0 124.0
119.0 119.0
114.0 114.0
109.0 109.0
104.0 104.0
99.0 99.0
94.0 94.0
89.0 89.0
84.0 84.0
79.0 79.0
74.0 74.0
69.0 69.0
64.0 64.0
59.0 59.0
54.0 54.0
49.0 49.0
44.0 44.0
39.0 39.0
34.0 34.0
30.0 30.0
29.0 29.1
28.0 28.0
27.0 27.1
26.0 26.1
25.0 25.1

QF-TS12-04-04-020664
9-21-29
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SITHIPORN,; SITHIPORN ASSOCIATES CO,LTD.
Gerociarty CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22281

8. Level linearity including the level range control

Job No.
Pages

Anticipated Measured Deviated Acceptance
Range Value Value k
(dB) (dB)
Auto 94.0 94.0
9. Tone burst response
Time Tone burst Anticipated
duration, Tb Cycle Value Value
Weighting (ms) (dB) (dB)
0.25 1 108.0 107.9
Fast 2 8 117.0 117.0
200 800 134.0 134.1
Slow 2 8 108.0 108.0
200 800 127.6 127.6
0.25 1 99.0 98.9
SEL 2 8 108.0 108.0
200 800 128.0 128.1
10. Peak C sound level
Number of cycle Anticipated Measured
in Value
test signal (dB)
Continuous 133.0
One 136.4 +3.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 -
Positive half cycle 1354 135.2 -0.2 +2.0
Negative half cycle 135.4 135.2 -0.2 +2.0
QF-TS12-04-04-020664
3-21-30

: VC65AC0082
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s IT HIPORN, SITHIPORN ASSOCIATES CO.LTD.
oociates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22281
Job No. : VC65AC0082
Pages : 8of8

11. Overload indication

Measured value ( dB )

Positive Negative

one-half cycle | one-half cycle
89.5 89.5

12. High level stability

SLM Display | SLM Display Deviated
Frequency at initial at final Value
Weighting (dB) (dB) (dB)
A - weight 137.0 137.0 0.0

The reported uncertainty is based on a standard uncertainty multiplied by covera;

or any value following calculation,providing a lavel of confidence of app

End of Calibration Certificate

- QF-TS12-04-04-020664
3-21-31
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SITHIPORN ASSOCIATES CO,L1D.
CALIBRATION LABORATORY

NSC-TiSI-TIS 17025
CALIBRATION 0394

Cert. No. : ACL22282
Pages : 1of8

Calibration Certificate

Equipment : SOUND LEVEL ME
Manufacturer : RION
Model : NL-42 / Micropho
Serial No.: 00609554 /18711

ID No.: -

Condition As Found : GOOD

Customer :

Location : -

Ambient Temperature : (23.0£3) °C
Pressure : (1013 £3) kPa
Relative Humidity : ( 50.0 £20 ) %
Received Date : 30 NOVEMBER 2022
Calibration Date : 01 DECEMBER :
Date of Issue : 07 DECEMBER

This certificate is issued in accordance with the requirements of ISO/IEC 17025 standard, may not be reproduced

other than in full, except with the prior written approval of the head of Calibration Laboratory.

QF-TS12-04-04-020664
9-21-32
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SI T H I P) RN SITHIPORN ASSOCIATES CO.,LTD.
assoctares CALIBRATION LABORATORY
Continuation of Calibration Certificate

Cert. No. : ACL22282
Job No. : VC65AC0082

Pages : 20f8
Calibration Procedure : CP-AC-01
Calibration Method :
This equipment was calibrated by based on IEC-61672-3 (2 evel meter (SLM).

The SLM had tests to Acoustical and Electrical signal tests o choic chamber and Reference

Standard Instruments,
For tests results of each items were made by observation of each Instrume

Condition of this result of calibration :
1. Reference Standard Instruments :
Instrument Model Serial No.

Waveform Generator 33210A MY48017076

Waveform Generator 33511B MY52302742

Digital Multimeter 33461A MY53220104 EEL.BP
Digital Multimeter 33461A MYS53220076 EEL.BP
Digital Multimeter 34461A MY 60024273 EEL.BP
Programmable Attenuator MAT-1070 62100114

Condenser Microphone 4180 2977900

Measuring Amplifier NA-42KAI 34560495

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

3.1 National Institute of Metrology (Thailand).
3.2 Thailand Institute of Scientific and Technological ]

QF-TS12-04-04-020664
3-21-33
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.

associates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22282
Job No. : VC65AC0082

Pages : 30f8

Summary of Measurement Result :

ertainty |  Maximum-permitted
Parameter uncertainty of

surement (dB)

1. Absolute sensitivity

2. Self-generated noise

3. Acoustical signal tests of frequency weightings
125 Hz
1000 Hz
8000 Hz
4, Electrical signal tests of frequency weightings
For 10 Hzto 4 kHz
For > 4 kHz to 10 kHz
For > 10 kHz to 20 kHz
5. Frequency and time weightings at 1 kHz
6. Long - term stability

7. Level linearity on the reference level range

SRNERANEAR

8. Level linearity including the level range control

9. Tone burst response
10. Peak C sound level
11. Overload indication
12. High level stability

ANENENANANANANE

0.1

QF-TS12-04-04-020664
9-21-34
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SITHIPORN; SITHIPORN ASSOCIATES CO.LTD.
desotiates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22282
Job No. : VC65AC0082

Pages : 40f8

Result of calibration :

1. Absolute sensitivity
Reference Meas
Acoustic Signal
(dB)
93.9 (93.95)

2. Self-generated noise
2.1 Normal test

Measured Value ‘ E
(dB)
15.4

2.2 The microphone of the sound level meter was replaced by electrical sign

Frequency Measured value
Weighting ' (dB)
A - weight 12.0
C - weight 18.1
Flat 239

3. Acoustical signal tests of frequency weightings
Meter free-field acoustic response at a |

Frequency Deviation from sponse curve (dB)
(Hz) Flat Cove Acc<.3pt.ance
Limits
125 0.0 0.1 0.1 + 1.5
1000 -0.1 -0.1 -0.1 +1.0
8000 -0.8 -0.7 -0.7 +5.0

QF-TS12-04-04-020664
3-21-35



User
Rectangle


S lT HIPORN, SITHIPORN ASSOCIATES CO.LTD.
pesoriates CALIBRATION LABORATORY

Continuation of Calibration Certificate

4. Electrical signal tests of frequency weightings

Weighting network response with relative to 1 kHz.

Cert. No. : ACL22282
Job No. : VC65AC0082
Pages : Sof8

6. Long - term stability

Frequency Deviation from various ting response curve (dB)
(Hz) .
Flat C-weight
63 0.0 -0.1
125 0.0 0.0
250 0.0 0.0
500 0.0 0.0
1000 0.0 0.0
2000 0.0 0.0
4000 0.0 0.0
8000 0.0 0.1
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting () | (dB) (dB) -
A - weight 94.0 0.0
C - weight 94.0 0.0
Flat 94.0 0
5.2 Time weighting at 1 kHz
Measured
Frequency Value
Weighting (dB) (dB) (dB)
Fast 94.0 0.0 -
Slow 94.0 0.0 +0.1
Leq 94.0 0.0 +0.1
SLM Display | SLM Display [ Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.3

QF-TS12-04-04-020664

9-21-36
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SITHIPORN; SITHIPORN ASSOCIATES CO.,LTD.
desoctates - CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22282
Job No. : VC65AC0082
Pages : 6of8

7. Level linearity on the reference level range

Anticipated | Measured | Deviated Acceptance
Value Value ‘ Limits
(dB) (dB)

137.0 137.0

136.0 136.0

135.0 135.0

134.0 134.0

133.0 133.0

132.0 132.0

131.0 131.0

129.0 129.0

124.0 124.0

119.0 119.0

114.0 114.0

109.0 109.0

104.0 104.0

99.0 99.0

94.0 94.0

89.0 89.0

84.0 84.1

79.0 79.0

74.0 74.1

69.0 69.1

64.0 64.0

59.0 59.1

54.0 54.0 .
49.0 49.0 0.0 +1.1
44.0 44.0 0.0 +1.1
39.0 39.0 0.0 +1.1
34.0 34.0 0.0 +1.1
30.0 30.0 0.0 +1.1
29.0 29.1 0.1 +1.1
28.0 28.1 0.1 +1.1
27.0 27.1 0.1 +1.1
26.0 26.2 0.2 +1.1
25.0 25.2 0.2 +1.1

F-TS12-04-04-020664
Q 9-21-37
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
aesottatos CALIBRATION LABORATORY

Continuation of Calibration Certificate

8. Level linearity including the level range control

Cert. No. : ACL22282
Job No. : VC65AC0082

Pages : 7of8

Anticipated Measured | Deviated Acceptance
Range Value Value Limits
(dB) (dB) '
Auto 94.0 94.0
9. Tone burst response
Time Tone burst Anticipated Measured
duration, Tb Cycle Value Value Vahi’é\
Weighting (ms) (dB) (dB) (dB)
0.25 1 108.0 107.9 -0.1
Fast 2 8 117.0 117.0 0.0
200 800 134.0 134.0 0.0
Slow 2 8 108.0 108.0 0.0
200 800 127.6 127.6 0.0
0.25 1 99.0 98.9 -0.1
SEL 2 8 108.0 108.0 0.0
200 800 128.0 128.0
10. Peak C sound level
Number of cycle Anticipated | Measured
in Value
test signal (dB)
Continuous 133.0
One 136.4
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 -
Positive half cycle 135.4 135.2 -0.2 +2.0
Negative half cycle 1354 135.2 -0.2 +2.0

QF-TS12-04-04-020664

9-21-38
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SITHIPORN, SITHIPORN ASSOCIATES CO.,LTD.
arspctatos CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22282
Job No.
Pages

: VC65AC0082
: 80of8

11. Overload indication

Measured value (dB )
Positive Negative
one-half cycle | one-half cycle
89.6 89.6

12. High level stability

SLM Display | SLM Display Deviated
Frequency at initial at final Value
Weighting (dB) (dB) (dB)
A - weight 137.0 137.0 0.0

The reported uncertainty is based on a standard uncertainty multiplied by cover,

or any value following calculation,providing a lavel of confidence of appro;

End of Calibration Certificate

QF-TS12-04-04-020664
3-21-39
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