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INNOVATIVE INSTRUMENT

CALIBRATION LAB

INNOVATIVE INSTRUMENT CO., LTD. HEAD OFFICE

77139 MOO 13, SOI SUNTINAKORN 11 TAMBON BANG KAEO,

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

TEL: (66)0-2116-5860-1 FAX: (6610-2116-7140

\IIIIHI!

INNOWVATIVIE | Ah

ANSI National Acereditation Board

¥ BuTunfiv Busnguua i ACCREDITED
CALIBRATION LABORATORY
AC-2961

Page 1of2.

Customer

Name

Address

Certificate of Calibration

CONSULTANT CO.,LTD.
: 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak,

Prakanong, Bangkok 10260

Unit Under Calibration Details

Measurement item
Manufacturer
Model

Serial Number

ID :

: Acoustic Calibrator
: SVANTEK

: SV 35A

: 73246

UAE.EFM.104/2561

Calibration Environment and Details

Temperature

Humidity

Barometric Pressure
Received Date
Calibration Date
Location of Calibration

Calibration Procedure

(2342 °C)

: (50 +20 %RH)

: (1013 £10.0 hPa)
: 26 June 2023

: 27 June 2023

: LAB 1 Acoustic

: UNITED ANALYST AND ENGINEERING

Certificate No : 23-ACT-110
Request No : Req-2023-1407

Class : 1
Range : 94,114 dB/ 1000 Hz

Intrument Status :  Used

: In-house method CP-ACT-02 based on IEC 60942:2017 Electroacoustics - Sound calibrators

Reference Standard Model Serial Number Traceable Due Calibration
Sound Calibrator SV 35A 58079 EEI 31 May 2024

THD Multimeter 2015 1047765 NIMT 31 January 2024

Traceability : This certificate providoes traceability of measurement to recognized national standard, and to the

Note

realization of the international System of Units (SI).

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

confidence approximately

Calibrated By :

95 %.

e,

Mr. Noppadon Luangart

Service Calibration Engineer

Approved By : man

Mr. Pacit Mathavorn
Calibration Engineer Supervisor

Issue Date : 27 June 2023

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

- BRETINAIUAN



INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO., LTD. HEAD OFFICE
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77139 MOO 13, SOI SUNTINAKORN 11 TAMBON BANG KAEO.

INNOVATIVE |

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

TEL: (66)0-2116-5860-1 FAX: (66)0-2116-7140
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ANS! National Acereditation Board
ACCREDITED

CALIBRATION LABORATORY
AC-2961

Page2of2.

Certificate No : 23-ACT-110

Request No : Req-2023-1407
Sound pressure level Calibration Results : Without Adjustment
Calibration Range Without Adjustment (dB) Adjustment (dB) Uncertainty | Acceptance limit
(dB) Measured Error Measured Error (£dB) Class 1 (= dB)
94 dB/ 1000 Hz 93.82 -0.18 = = 0.13 0.25
114 dB / 1000 Hz Il &l -0.23 = - 0.13 0.25
Frequency of Sound pressure level
Calibration Range Without Adjustment Adjustment Uncertainty | Acceptance limit
(Hz) Measured (Hz) | Error (%) | Measured (Hz) | Error (%) (= %) Class 1 (= %)
94 dB / 1000 Hz 1000.00 0.00 - = 0.01 0.70
114 dB / 1000 Hz 1000.00 0.00 " = 0.01 0.70
Total Harmonic Distortion plus Noise of Sound pressure level (THD+N %)
Calibration Range Without Adjustment Adjustment Uncertainty | Acceptance limit
(Hz) Measured (%) Measured (%) (£ %) Class 1 (£ %)
94 dB/ 1000 Hz 0.09 - 0.40 2.5
114 dB / 1000 Hz 0.28 = 0.40 2.5

Note :
- Acceptance limit was IEC60942:2017 Class 1
- The calibration results exclude the calibrator pressure correction

- The calibration results exclude the microphone volume correction

End of Calibration

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.gatd.
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ELECTRICAL AND ELECTRONICS INSTITUTE

ELECTRICAL AND ELECTRONICS INSTITUTE :‘Q‘L‘\'%/""’/'I@,
FOUNDATION FOR INDUSTRIAL DEVELOPMENT %
975 Moo 4, Bangpoo Industrial Estate, Soi 8, Sukhumvit Road km 37, "'4,4m\&§

Phraek Sa, Mueang Samut Prakan, Samut Prakan 10280

%,

NSC-TISI-TIS 17025
CALIBRATION 0119

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

Certificate No.:
Operation No.:

Equipment:
Manufacturer:
Model/Type:
Serial No.:

ID No.:
Customer:

Address:

Received Date:

Calibrated Date:

Issued Date:

Calibrated by:

CP20230290EA
CP2023070044

Certificate of Calibration

Sound Level Meter

RION

NL-62 (Meter), UC-59L (Microphone), NH-26 (Preamplifier)
00130356 (Meter), 01891 (Microphone), 00951 (Preampilifier)
UAE.EMAZ2.103/2556

United Analyst and Engineering Consultant Co.,Ltd.

81 Soi Udomsuk 41, Sukhumvit Road, Bangchak
Phrakhanong, Bangkok 10260

24 July 2023
3 - 4 August 2023
T August 2023

Ms. Juntaporn Kunhakom

N

( Mr. Sittichai Swaksuriyawong )
Group Manager

Approved by:

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

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

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 6
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

€

amuilwwhiassEnnsaiind

ELECTRICAL AND ELECTRONICS INSTITUTE

Certificate No.: CP20230290EA

Calibration Report
Equipment: Sound Level Meter
Manufacturer: RION
Model/Type: NL-62 (Meter), UC-59L (Microphone), NH-26 (Preamplifier)
Serial No.: 00130356 (Meter), 01891 (Microphone), 00951 (Preamplifier)
ID No.: UAE.EMA2.103/2556

(23+2)°C
(50+15)%
(101.3 £ 1.5) kPa

Ambient Temperature:
Relative Humidity:
Pressure:

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

Conditi f this r t of calibration
1. Reference standards instrument :-
Instrument Model Serial No. Cert. No. Due Date
1){Standard microphone 4180 2787490 AA-1024-22 6 November 2023
2)|Arbitrary Function Generator AFG2021 C010063 CK20230040EA 26 June 2024
3)|Programmable Attenuator PAS 2755 EF-0034-22 30 October 2023
4)[6.5 Digit precision multimeter 8846A 9610014 CB20220223EA 14 November 2023
5)|Pressure humidity and CL1-P230024 20 March 2024
: PTU301 F0640002
Temperature Transmitter CD20230196EA 23 July 2024
6)|P humidity and CL1-P230032 4 April 2024
b e hak PTU301 F0640003 o
Temperature Transmitter CD20230197EA 23 July 2024
CB20230038EA 14 February 2024
7)|Performance Audio Analyzer U8903B MY56510003 i
CK20220080EA 8 September 2023

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

R ibration:-
Function : 1. Indication at the calibration check frequency

Reference Measured value Deviation Acceptance limits
Acoustic Signal (dB) (dB) (dB) (dB)
94.0 94.0 0.0 +0.7

Note : Absolute sensitivity was established by the use of the Sound Calibrator RION Type NC-74 S/N : 34615278.

Page 2 of 6
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

©

amuilwwia:idnnsaiind
ELECTRICAL AND ELECTRONICS IETITUIE

Certificate No.: CP20230290EA
Calibration Report

Function : 2. Self-generated Noise

2.1 Microphone Installed

Measured value
(dB)

16.3

2.2 Microphone replaced by the electrical input signal device

Frequency Measured value
Weighting (dB)
A-weighting 11.3
C-weighting 16.5
Z-weighting 251

Function : 3. Acoustical signal tests of frequency weightings (Without Windscreen)

Meter free-field acoustic response at a level of 84 dB.

BrEaEHE Deviation from various Frequency Weighting Response Curve
C-Weighting A-Weighting Z-Weighting Acceptance limits
(Hz) (dB) (dB) (dB) (dB)
125 0.0 -0.1 0.0 +1:0
1000 0.1 0.1 0.1 +0.7
8000 -0.2 -0.2 -0.3 +1.5;-2.5

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

o —— Deviation from various Frequency Weighting Response Curve
C-Weighting A-Weighting Z-Weighting Acceptance limits

(Hz) (dB) (dB) (dB) (dB)

63 -0.2 -0.1 0.0 +1.0
125 0.0 -0.1 0.0 +1.0
250 0.0 -0.1 -0.1 +1.0
500 0.0 0.0 0.0 +1.0
1000 0.0 0.0 0.0 +0.7
2000 0.1 0.0 0.0 +1.0
4000 0.0 0.0 0.0 +1.0
8000 0.1 0.0 -0.1 +1.5;-2.5
16000 -1.4 -1.4 0.0 +2.5;-16.0

Page 3 of 6
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EI.EUBCN. AND ELECTRONICS INSTITUTE

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.:

CP20230290EA

Calibration Report

Function : 5. Frequency and time weighting at 1 kHz
5.1 Frequency weighting at 1 kHz

Frequency Measured value Deviated value Acceptance limits
Weighting (dB) (dB) (dB)
C-weighting 94.0 0.0 +0.2
A-weighting 94.0 0.0 +0.2
Z-weighting 94.0 0.0 +0.2

5.2 Time weighting at 1 kHz

Time Measured value Deviated value Acceptance limits
Weighting (dB) (dB) (dB)

Fast 94.0 0.0 +0.1

Slow 94.0 0.0 +0.1

LAeq 94.0 0.0 +0.1

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

Time Period to Reference Record SPL at ™ AreattEnge s
Apply Signal SPL Conclusion of Time
(min) (dB) Period (dB) (dB) (dB)
30 94.0 94.0 0.0 +0.1

Function : 7. Level Linearity on the reference level range
7.1 Level Linearity on the reference level range, Upper

Anticipated Measured value Deviated value Acceptance limits

Value (dB) (dB) (dB) (dB)
94.0 94.0 0.0 +0.8
99.0 99.0 0.0 +0.8
104.0 104.0 0.0 +0.8
109.0 109.0 0.0 +0.8
114.0 114.0 0.0 +0.8
119.0 119.0 0.0 +0.8
124.0 124.0 0.0 +0.8
129.0 129.0 0.0 +0.8
130.0 130.0 0.0 0.8
131.0 131.0 0.0 0.8
132.0 132.0 0.0 +0.8
133.0 133.0 0.0 +0.8
134.0 134.0 0.0 +0.8
135.0 135.0 0.0 +0.8
136.0 136.0 0.0 +0.8
137.0 137.0 0.0 +0.8

Page 4 of 6
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) ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

amutlwwhiasiannsaiing
ELECTRICAL AND ELECTRONKS llSnTUII

Certificate No.: CP20230290EA
Calibration Report
7.2 Level Linearity on the reference level range, Lower

Anticipated Measured value Deviated value Acceptance limits

Value (dB) (dB) (dB) (dB)
94.0 94.0 0.0 +0.8
89.0 89.0 0.0 +0.8
84.0 84.0 0.0 +0.8
79.0 79.0 0.0 +0.8
74.0 74.0 0.0 +0.8
69.0 69.0 0.0 +0.8
64.0 64.0 0.0 +0.8
59.0 59.0 0.0 +0.8
54.0 54.0 0.0 +0.8
49.0 49.0 0.0 +0.8
44.0 44.0 0.0 +0.8
39.0 39.0 0.0 +0.8
34.0 33.9 -0.1 +0.8
29.0 28.9 -0.1 +0.8

Function : 8. Tone burst response

Time Tone burst Measured Deviated Acceptance limits
Weighting duration, Tb (ms) value (dB) value (dB) (dB)
200 126.0 0.0 +0.5
Fast 2 109.0 0.0 +1.0;-1.5
0.25 99.9 -0.1 +1.0;-3.0
Slow 200 119.6 0.0 +0.5
2 100.0 0.0 +1.0;-3.0
200 120.0 0.0 +0.5
LAE 2 100.0 0.0 +1.0;-1.5
0.25 90.9 -0.1 +1.0;-3.0

Function : 9. Peak C sound level

Number of cycles Anticipated Measured value Deviated value Acceptance limits
in test signal Value (dB) (dB) (dB) (dB)
SRS 125.4 125.2 0.2 +2.0
cycle
Positive

1244 124.0 -0.4 +1.0

half cycle
Negative 124.4 124.0 04 +1.0

half cycle

Pl i nanslumuny



FOUNDATION FOR INDUSTRIAL DEVELOPMENT

G) ELECTRICAL AND ELECTRONICS INSTITUTE

amutiwwa:diEnnsaiind

ELECTRICAL AND ELECTRONICS INSTITUTE

Certificate No.: CP20230290EA

Function : 10. Overload indication

Calibration Report

— Measured value (dB) - Deviated value Acceptance limits
Positive Negative
one-half cycle one-half cycle (dB) (dB)
139.4 139.5 0.1 *1.5

Function : 11. High-Level Stability

High-level stability over 5 minutes, with steady 1 kHz signal, 1 dB below upper boundary.

i i PL
T Pen_Od 0 Reference SPL Recofd . ajc Deviated value Acceptance limits
Apply Signal Conclusion of Time
(min) (dB) Period (dB) (dB) (dB)
5 129.0 129.0 0.0 +0.1

Uncertainty of measurement

. Maximum-permitted uncertainty
. Uncertainty
Function of measurement
(dB) (dB)
1) Indication at the calibration check frequency 0.30 Not applicable
2) Self-generated Noise 0.10 Not applicable
3) Acoustical signal tests of frequency weightings 0.30 0.60 (10Hz to dkHz)
- Free-field sound pressure response level ' 0.70 (>dkHz to 10kHz)
4) Electrical signal tests of frequency weightings 0.20 0.20
5) Frequency and time weighting at 1 kHz 0.20 0.20
6) Long-Term Stability 0.10 0.10
7) Level Linearity on the reference level range 0.30 0.30
8) Tone burst response 0.20 0.30
9) Peak C sound level 0.20 0.35
10) Overload indication 0.20 0.25
11) High-Level Stability 0.10 0.10

Remarks: 1. The acceptance limit is for the deviated value.
2. Acceptance limits was IEC61672-3:2013 Class 1.

3. The coverage factor k = 2.00

- - End of Report - -

Page 6 of 6
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INNOVATIVE INSTRUMENT CALIBRATION LAB

i

INNOVATIVE INSTRUMENT CO., LTD. HEAD OFFICE INNOWVATIVE

|Illlllti

uiEv BuTunifiv Buavjuue difia

7139 MOO 13, SOI SUNTINAKORN 11 TAMBON BANG KAEO.

P . AMUT PRAKRAN PROVIN - NSC-TISI-TIS17025
AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND CALIBRATION0298

TEL: (66)0-2116-5860-1 FAX: (66)0-2116-7140

Certificate of Calibration
Customer Certificate No : 24-TPM-049
Name * UNITED ANALYST AND ENGINEERING Request No : Req-2023-2691

CONSULTANT CO.,LTD.
Address ‘81 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Prakanong, Page: 172

Bangkok 10260

Unit Under Calibration Details

Calibration Parameter : Temperature

Instrument Name ¢ Thermal Environment Monitor Range Calibration : 20 °C to 60 °C
Manufacturer : TSIQUEST Type of Sensor :  RTD

Model : QT-32 Sensor Diameter (mm) : 4.5

Serial Number 1 TPT030007 Calibration Position (mm) :  67.5
Resolution S s Instrument Status :  Used

ID Number : UAE.EFM.218/2562

Calibration Environment and Details

Temperature : 283°C£3°€

Humidity : 55 %RH +15 %RH

Received Date 1 21 December 2023

Calibrated Date 1 23 January 2024

Calibration Procedure @ [n-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 27 Febuary 2023, Calibration Certificate No. : QR23-

0494
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 /=2, providing a level of confidence

approximately 95 %.

Approved By : W

Mr. Noppadon Luangart

Technical Manager

Issue Date : 23 January 2024

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.

whaslumus



INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE

7139 MOO 13. SOl SUNTINAKORN 11 TAMBON BANG KAEO.

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

TEL: (66)0-2116-5860-1 FAX: (66)0-2116-7140

NN OVATIVE

uiin Sulunfivd Buavjuive d1fia

NSC-TISI-TIS17025
CALIBRATIONO298

Calibration Note

UUC Adjustment : Not Adjust

Certificate No : 24-TPM-043

Request No : Req-2023-2688

Page : 2/2
Result of Calibration :
Standard
UUC Reading Correction Uncertainty
UUC Sensor Temperature
C) ©C) @°0)
C)
20.031 20.0 0.0 0.13
25.033 25.0 0.0 0.13
30.035 30.0 0.0 0.13
35.036 35.0 0.0 0.13
WET
40.039 40.0 0.0 0.13
45.041 45.1 -0.1 0.13
50.044 50.1 -0.1 0.13
60.047 60.1 -0.1 0.13
20.031 20.0 0.0 0.13
25.032 25.0 0.0 0.13
30.036 30.0 0.0 0.13
35.037 35.0 0.0 0.13
DRY
40.038 40.0 0.0 0.13
45.039 45.1 -0.1 0.13
50.041 50.1 -0.1 0.13
60.046 60.1 -0.1 0.13
20.032 20.0 0.0 0.13
25.033 25.0 0.0 0.13
30.033 30.0 0.0 0.13
35.036 35.0 0.0 0.13
GLOBE

40.039 40.0 0.0 0.13
45.040 45.1 -0.1 0.13
50.044 50.1 -0.1 0.13
60.046 60.1 =-0.1 0.13

End of Certificate

Calibrate

Mr. Sittichok Jirapukdeesakul

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.

ionansleun-



INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE

7139 MOO 13, SOI SUNTINAKORN 11 TAMBON BANG KAEO.,

INNOWVATIVE
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AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND NSC-TISI-TIS17025

CALIBRATIONO298

TEL: (66)0-2116-5860-1 FAX: (66)0-2116-7140

Customer

Name

Address

Certificate of Calibration
Certificate No : 24-TPM-044
UNITED ANALYST AND ENGINEERING Request No : Req-2023-2685

CONSULTANT CO.,LTD.
81 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Prakanong, Page : 1/2

Bangkok 10260

Unit Under Calibration Details

Calibration Parameter
Instrument Name
Manufacturer

Model

Serial Number
Resolution

ID Number

Temperature

Thermal Environment Monitor Range Calibration : 20 °C to 60 °C
3M Type of Sensor : RTD

QT-32 Sensor Diameter (mm) : 4.5
TPS030008 Calibration Position (mm) : 67.5

0.1°C Instrument Status :  Used

UAE.EFM.083/2561

Calibration Environment and Details

Temperature
Humidity
Received Date
Calibrated Date

Calibration Procedure

Reference Standard

Traceability

Note

23C L0

55 %RH + 15 %RH

21 December 2023

23 January 2024

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

Digital Thermometer with Sensor, Manufacturer: GINGO/GINGO, Model: GT11/RTD100, SN:
08000057, ID: 02-TPM Which was calibrated on 27 Febuary 2023, Calibration Certificate No. : QR23-
0494

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

Calibration 0292

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

approximately 95 %,

Approved By : ‘TY‘L

Mr. Noppadon Luangart

Technical Manager

Issue Date : 23 January 2024

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., L.(d,
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INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE

7139 MOO 13. SOI SUNTINAKORN 11 TAMBON BANG KAEO.
AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

TEL: (66)0-2116-3860-1 FAX: (66)0-2116-7140

INNOVATIVE |

wiEn SuTuofiv Suaniuiun €10

NSC-TISI-TIS17025
CALIBRATIOND298

Calibration Note

Certificate No :

UUC Adjustment : Not Adjust Request No :
Page :
Result of Calibration :
Standard
UUC Reading Correction Uncertainty
UUC Sensor Temperature
(°C) 105 &°0)
(°C)
20.032 20.1 =1 0.13
25.033 25.1 -0.1 0.13
30.034 30.1 -0.1 0.13
35.036 35.1 -0.1 0.13
WET
40.038 40.1 -0.1 0.13
45.042 45.1 =)Ll 0.13
50.050 50.1 =0.1 0.14
60.046 60.1 -0.1 0.13
20.032 20.2 -0.2 0.13
25.034 252 ~{).2 0.13
30.043 30.2 =02 0.14
35.038 as2 -0.2 0.13
DRY
40.040 40.2 =0.2 0.13
45.039 453 -0.3 0.13
50.043 50.3 -0.3 0.13
60.046 60.3 -0.3 0.13
20.032 20.2 -0.2 0.13
25.033 25.2 =7 0.13
30.034 30.2 -0.2 0.13
35.036 35.2 -0.2 0.13
GLOBE
40.039 40.2 -0.2 0.13
45.040 45.1 =01 0.13
50.043 50.2 -0.2 0.13
60.045 60.2 -0.2 0.13
End of Certificate
Calibrated By :

24-TPM-044
Req-2023-2685

212

@hﬂ#.

Mr, Sittichok Jirapukdeesakul

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.. llld.
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INNOVATIVE INSTRUMENT CALIBRATION LAB
INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE
e

7/139 MOO 13, SOl SUNTINAKORN 11 TAMBON BANG KAEO., ANSI National Accreditation Board

W BuTunivl Busnfuue d1fn ACCREDITED

||II|INI

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

CALIBRATION LABORATORY
TEL: (66)0-2116-5860-1 FAX: (66)0-2116-7140 AC-2961

Page 1/2
Certificate of Calibration
Customer Certificate No : 23-AFM-144
Name : UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD. Request No: Req-2023-1509
Address * 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Prakanong,
Bangkok 10260
Unit Under Calibration Details
Measurement [tem : Primary Flow Calibrator
Manufacturer . TSI
Model 1 4146 Sensor Model : -
Serial Number : 41462327002 Sensor Serial Number : -
ID A
Location of Calibration : LAB 4 AIR VELOCITY METER
Calibration Environment and Details
Temperature P 23EEINC
Humidity : 55 %RH + 20 %RH
Barometric Pressure : 1013 hPa+ 10 hPa
Received Date : 18 July 2023
Calibration Date 24 July 2023
Calibration Procedure  : In-house method CP-AFM-01 by Comparison technique with Standard Primary Flow Calibrator
Reference Standard Model Serial Number Traceble Due Calibration
Air Flow Meter Gilibrator 3 Standard flow 19031011003 Sensidyne 11 July 2024
Temperature meter GT 11 12000077 Qreborn 27 February 2024
Pressure meter CPG2400 41000KDU/651882 TPA 7 November 2023
Traceability :
This Certificate is traceable to SI Unit through Sensidyne A2LA Accreditation No. 3943.01
Note :
The reported uncertainty is based on standard uncertainty multiplied by the Coverage Factor & = 2, providing a level of confidence
approximately 95 %.
Calibration By : e Approved By : ,;\-\‘,-(t'\
Mr. Noppadon Luangart Mr. Pacit Mathavorn
Service Calibration Engineer Calibration Engineer Supervisor
Issue Date : 24 July 2023
1
The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the Inngyy ; W,J.U q
FM-708-AFM-01 Rev.00 Issue date 01/07/1



INNOVATIVE INSTRUMENT CALIBRATION LAB
INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE
x N ™~ DVATIVE 4

7/139 MOO 13, SOI SUNTINAKORN 11 TAMBON BANGKAEO. 0 ElL wf n=rmumens ANSI National Accreditation Board
wdiiv BuTunfiv Buanjuiua d1fn ACCREBITED

IIIlIIIII

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

"IIHII

CALIBRATION LABORATORY
AC-2961

TEL: (66)0-2116-5860-1 FAX: (66)0-2116-7140
Page 2/2

Certificate No : 23-AFM-144

Request No : Req-2023-1509

Result of Calibration :

Temperature Pressure STD uucC Error Uncertainty
(o (kPa) (L/min) (L/min) (L/min) (L/min)
25.40 100.84 0.020 0.020 0.000 0.001
25.40 100.83 0.050 0.051 0.001 0.003
25.40 100.84 0.101 0.104 0.003 0.003
25.40 100.82 0.203 0.211 0.008 0.006
25.40 100.81 0.506 0.509 0.003 0.007
25.40 100.81 1.004 1.004 0.000 0.014
25.30 100.80 1.707 1.706 -0.001 0.024
25.30 100.81 2.003 2.006 0.003 0.028
25.20 100.80 3.009 3.038 0.029 0.042
25.20 100.79 4.003 4.029 0.026 0.055
25.30 100.79 5.004 5.027 0.023 0.069

Note STD : Standard UUC : Unit Under Calibration

- UUC Reference Condition : At atmospheric pressure and room temperature condition

- Flow Rate was corrected for non-standard operating condition by using equation :

Qn]eas . Qrefxpref X Tmeas

Pres Trer
where Q= Flow Rate P = Absolute Pressure T = Absolute Temperature
Meas = Measurement Condition ref = Standard Condition

* Indicates non accredited

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 In ' qu
/1

FM-708-AFM- 01 Rev.00 Issue date 01/07,
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INNOVATIVE INSTRUMENT CALIBRATION LAB
INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE
INNOVATIVE |

7/139 MOO 13. SOI SUNTINAKORN 11 TAMBON BANG KAEO., ANSI National Accreditation Board

uFiiv BuTunfiv Buanguua i ACCREDITED

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND
CALIBRATION LABORATORY
TEL: (66)0-2116-5860-1 FAX: (66)0-2116-7140 AC-2961

Page 1/3
Certificate of Calibration
Customer Certificate No : 23-ASP-157
Name : UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD. Request No : Req-2023-1045
Address ¢ 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Prakanong, Bangkok 10260
Unit Under Calibration Details
Measurement Item : Air Sampling Pump
Manufacturer : SENSIDYNE
Model : GilAir 5
Serial Number 1 20220301019
ID Q-
Location of Calibration : LAB 4 AIR VELOCITY METER
Calibration Environment and Details
Temperature Y23 CHEdC
Humidity 1 55 %RH +20 %RH
Barometric Pressure @ 1013 hPa £ 10 hPa
Received Date : 15 May 2023
Calibration Date : 25 July 2023
Calibration Procedure : In-house method CP-ASP-01 based on ISO 13137 by Comparison With Standard Air Flow Meter
Reference Standard Model Serial Number Traceble Due Calibration
Air Flow Meter Gilibrator 3 Standard flow 19031011003 Sensidyne 11 July 2024
Air Flow Meter Gilibrator 3 High flow 18501012012 Sensidyne 11 July 2024
Traceability :
This Certificate is traceable to SI Unit through Sensidyne A2LA Accreditation No. 3943.01
Note :
The reported uncertainty is based on standard uncertainty multiplied by the Coverage Factor k = 2, providing a level of confidence
approximately 95 %.
Calibration By : e Approved By : 5“?(\
Mr. Noppadon Luangart Mr. Pacit Mathavorn
Service Calibration Engineer Calibration Engineer Supervisor
Issue Date : 25 July 2023

1
The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the Inng tiv lﬁn o.. Ltd
élﬁev. |

AU
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INNOVATIVE INSTRUMENT CALIBRATION LAB
INNOVATIVE INSTRUMENT CO., LTD. HEAD OFFICE

7/139 MOO 13, SOI SUNTINAKORN 11 TAMBON BANG KAEO.

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

TEL: (66)0-2116-5860-1 FAX: (66)0-2116-7140

|lIIIIlII

,'.F?".'.'?‘ OWVATIVE l AJAB

ANS! National Accreditation Board

v BuTunfiv Buanguiua $ia ACCREDITED

CALIBRATION LABORATORY
AC-2961

Page 2/3

Result of Calibration : Hi

Certificate No : 23-ASP-157

Request No : Req-2023-1045

STD uucC Error Error **Allowable ***Back
Temperature Pressure Uncertainty
Range Pressure
(c) (kPa) (Umin) | (Umin) | (/min) | (Umin), (%) | Wmin), (%) | (inH,0) (/min)
26.00 100.78 1.043 1.000 -0.043 4.1 % 5 (%) 5 0.0166
26.10 100.78 0.960 1.000 0.040 4.2% 5 (%) 15 0.0153
26.00 100.78 0.963 1.000 0.037 3.8% 5 (%) 30 0.0153
26.00 100.78 1.756 1.700 -0.056 -32% 5(%) 3 0.0279
26.00 100.78 1.656 1.700 0.044 2.7% 5 (%) 15 0.0264
26.00 100.77 1.663 1.700 0.037 22% 5 (%) 30 0.0265

The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the Innovative laum%
V. ‘(]is

BN 213150 {011,V
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INNOVATIVE INSTRUMENT CALIBRATION LAB
INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE
iNNOoMATIVE |

7/139 MOO 13, SOI SUNTINAKORN 11 TAMBON BANG KAEO. ANS! National Accreditation Board
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AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND
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CALIBRATION LABORATORY
TEL: (66)0-2116-3860-1 FAX: (66)0-2116-7140 AC-2961
Page 3/3

Certificate No : 23-ASP-157

Request No : Req-2023-1045

Result of Calibration : Hi

STD uuc Error Error **Allowable ***Back
Temperature Pressure Uncertainty

Range Pressure
{DC) (kPa) (V/min) (1/min) (Vmin) [ (Vmin), (%) | (Vmin), (%) |  (inH,0) (I/min)
26.00 100.77 2.089 2.000 -0,089 -4.3 % 5 (%) 5 0.029
25.90 100.77 1.999 2.000 0.001 0.1 % 5 (%) 15 0.029
25.90 100.77 1.929 2.000 0.071 3.7% 5 (%) 30 0.029
25.90 100.76 2.593 2.500 -0.093 -3.6 % 5(%) 3 0.040
25.90 100.76 2.502 2.500 -0.002 -0.1% 5 (%) 15 0.040
25.90 100.76 2.404 2,500 0.096 4% 5(%) 30 0.040
25.80 100.70 3.108 3.000 -0.108 -3.5% 5(%) 5 0.048
25.80 100.69 2.987 3.000 0.013 0.4 % 5 (%) 15 0.048
25.70 100.69 2913 3.000 0.087 3% 5 (%) 25 0.048
25.60 100.68 4,043 4.000 -0.043 -1.1% 5 (%) 5 0.064
25.60 100.68 4.011 4.000 -0.011 -0.3 % 5 (%) 10 0.064
25.60 100.68 3.968 4.000 0.032 0.8 % 5 (%) 20 0.064
25.40 100.68 5.014 5.000 -0.014 -0.3 % 5 (%) 5 0.079
25.30 100.68 5.054 5.000 -0.054 -1.1% 5 (%) 10 0.080

Note STD : Standard UUC : Unit Under Calibration

- UUC Reference Condition : At 25 'C, 101.3 kPa, Air

- Flow Rate was corrected for non-standard operating condition by using equation :

pref Tmea:
Qmeas = Qref b X
Pref Tref

where Q= Flow Rate P = Absolute Pressure T = Absolute Temperature
Meas = Measurement Condition ref = Standard Condition
Note
* Indicates non accredited
** Reference Specifications + 5% of set flow or +3 cc/min whichever is higher
*** Specified in ISO 13137, Back Pressure control = 1 inH20

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 lamen
V.
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INNOVATIVE INSTRUMENT CALIBRATION LAB
INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE
it A Tk

7/139 MOO 13, SOI SUNTINAKORN 11 TAMBON BANG KAEO, ANSI National Accreditation Board
uitin BuTunfin bulmmui 47fin ACCREDITED

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

TEL: (66)0-2116-5860-1 FAX: (66)0-2116-7140 CALIBW\Q"J:P_J EE?DHATDRY

Pagelof2.
Certificate of Calibration
Customer
Name : UNITED ANALYST AND ENGINEERING Certificate No : 23-ACT-109
CONSULTANT CO.,LTD. Request No : Req-2023-1406
Address : 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak,
Prakanong, Bangkok 10260
Unit Under Calibration Details
Measurement item : Acoustic Calibrator Class : 1
Manufacturer :01dB Range : 94 dB/ 1000 Hz
Model : CAL31 Intrument Status :  Used
Serial Number : 82795
ID : UAE.EFM.113/2560
Calibration Environment and Details
Temperature (23206 )
Humidity : (50 +20 %RH )
Barometric Pressure - (1013 £10.0 hPa )
Received Date : 26 June 2023
Calibration Date : 27 June 2023
Location of Calibration : LAB 1 Acoustic
Calibration Procedure  : In-house method CP-ACT-02 based on IEC 60942:2017 Electroacoustics - Sound calibrators
Reference Standard Model Serial Number Traceable Due Calibration
Sound Calibrator SV 35A 58079 EEI 31 May 2024
THD Multimeter 2015 1047765 NIMT 31 January 2024
Traceability : This certificate providoes traceability of measurement to recognized national standard, and to the
realization of the international System of Units (SI).
Note
The reported uncertainty is based on standard uncertainty multiplied by the Coverage Factor k=2, providing a level of
confidence approximately 95 %.
Calibrated By : e Approved By : nam
Mr. Noppadon Luangart Mr. Pacit Mathavorn
Service Calibration Engineer Calibration Engineer Supervisor
Issue Date : 27 June 2023

The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the Innovative Instrument CD]L
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INNOVATIVE INSTRUMENT CALIBRATION LAB
INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE
INNOVATIVE | :

7/139 MOO 13, SOI SUNTINAKORN 11 TAMBON BANG KAEO,

|IIII1|II

- ANSI National Accreditatian Board

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND E; uM AN SURMTUIUR $15K ACCREDITED
TEL: (66)0-2116-5860-1 FAX: (66)0-2116-7140 CALIBRATION LABORATORY

Page 2 of 2.

Certificate No : 23-ACT-109
Request No : Req-2023-1406

Sound pressure level Calibration Results : Without Adjustment
Calibration Range Without Adjustment (dB) Adjustment (dB) Uncertainty | Acceptance limit
(dB) Measured Error Measured Error (£dB) Class 1 (= dB)

94 dB / 1000 Hz 94.11 0.11 = = 0.13 0.25

Frequency of Sound pressure level

Calibration Range Without Adjustment Adjustment Uncertainty | Acceptance limit
(Hz) Measured (Hz) | Error (%) | Measured (Hz)| Error (%) (£ %) Class 1 (£ %)
94 dB/ 1000 Hz 1000.00 0.00 - - 0.01 0.70

Total Harmonic Distortion plus Noise of Sound pressure level (THD+N %)

Calibration Range Without Adjustment Adjustment Uncertainty | Acceptance limit
(Hz) Measured (%) Measured (%) (+ %) Class 1 (£ %)
94 dB/ 1000 Hz 0.08 - 0.40 2.5
Note :

- Acceptance limit was IEC60942:2017 Class |
- The calibration results exclude the calibrator pressure correction

- The calibration results exclude the microphone volume correction

End of Calibration

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.,

o ADAAITIAIUAN



SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd.,Bangbumru, Bangplud Bangkok 10700 THAILAND.
Tel.0-2435-8800 Fax.0-2433-1679 e-mail:cal-center@sithiphorn.com http://www.sithiphorn.com

NSC-TISI-TIS 17025
CALIBRATION 0394

Cert. No. :
Pages

Calibration Certificate

Equipment :
Manufacturer :
Model :

Serial No.:

ID No.:

Condition As Found :

Customer :

SOUND LEVEL METER
RION

NL-42/ Microphone UC-52 / Preamplifier NH-24

01010778 /194533 / 14656
UAE.EFM.081/2565

GOOD

UNITED ANALYST AND ENGINEERING CONSULTANT (UAE)
81 SOI UDOMSUK 41, SUKHUMVIT ROAD,

BANGCHAK SUB-DISTRICT,

PHRAKHANONG DISTRICT, BANGKOK 10260

THAILAND.

Location : =
Ambient Temperature : (23.0 £3 ) °C
Pressure : (1013 £3) kPa
Relative Humidity : ( 50.0 £20 ) %
Received Date : 05 APRIL 2023
Calibration Date : 10-11 APRIL 2023
Date of Issue : 18 APRIL 2023

Calibrated by : Nathakorn Pisutpaisan

Approved by :

/ﬁ/\%

( Thanakul Petchurai

ACL23118

10f8

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

nansluemuny



SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
ERRTEIREES CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23118

Job No. : VC66AC0044

Pages : 20f8
Calibration Procedure : CP-AC-01

Calibration Method :

This equipment was calibrated by based on IEC-61672-3 (2013) Standard for sound level meter (SLM).

The SLM had tests to Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Reference
Standard Instruments.

For tests results of each items were made by observation of each Instruments display and also with SLM's display.

Condition of this result of calibration :

1. Reference Standard Instruments :

Instrument Model Serial No. Cert. No. Due Date
Waveform Generator 33210A MY48017076 EF-0009-23 07-FEB-24
Waveform Generator 33511B MY52302742 EF-0010-23 07-FEB-24
Digital Multimeter 33461A MY53220104 EEL.BP 30/0266 13-FEB-24
Digital Multimeter 33461A MY53220076 EEL.BP 29/0266 13-FEB-24
Digital Multimeter 34461A MY 60024273 EEL.BP 31/0266 14-FEB-24
Programmable Attenuator MAT-1070 62100114 EF-0011-23 08-FEB-24
Condenser Microphone 4180 2977900 AA-1001-23 14-FEB-24
Measuring Amplifier NA-42K Al 34560495 AA-3002-23 14-FEB-24

2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only.
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 Research (TISTR).

wnanslumuay
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QF-TS12-04-04-020664



SITHIPORN; SITHIPORN ASSOCIATES CO.,LTD.

associates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Summary of Measurement Result :

Cert. No. : ACL23118
Job No. : VC66AC0044

Pages : 3of8

Uncertainty |  Maximum-permitted
Parameter Pass Fail uncertainty of
(dB)
measurement (dB)
1. Absolute sensitivity v - (4 N/A
2. Self-generated noise v - 0.2 N/A
3. Acoustical signal tests of frequency weightings
125 Hz 4 - 0.3 0.6
1000 Hz v 5 0.3 0.6
8000 Hz v - 0.3 0.7
4. Electrical signal tests of frequency weightings
For 10 Hz to 4 kHz v . 0.3 0.6
For > 4 kHz to 10 kHz v - 0.3 0.7
For > 10 kHz to 20 kHz - - - 1.0
5. Frequency and time weightings at 1 kHz v - 0.2 0.2
6. Long - term stability v - 0.1 0.1
7. Level linearity on the reference level range v - 0.2 0.3
8. Level linearity including the level range control v - 0.2 0.3
9. Tone burst response v - 0.2 0.3
10. Peak C sound level v - 0.2 0.35
11. Overload indication v 2 0.2 0.25
12. High level stability v - 0.1 0.1

Note :

Pass/Fail evaluation for each parameter,

will be considered together from the acceptance limit and the Maximum-permitted uncertainty of measurement.

QF-TS12-04-04-020664
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
it L CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. No. : ACL23118

Job No. : VC66AC0044
Pages : 40f8

Result of calibration :

1. Absolute sensitivity
Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) s 0By
93.9 (93.95) 93.9 0.0 0.3

2. Self-generated noise
2.1 Normal test

Measured Value
(dB)
14.8

2.2 The microphone of the sound level meter was replaced by electrical signal input device.

Frequency Measured value
Weighting (dB)
A - weight 10.8
C - weight 17.2
Flat 23.1

3. Acoustical signal tests of frequency weightings
Meter free-field acoustic response at a level of 84 dB

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) ; : Acceptance
Flat C-weight A-weight o
Limits
125 0.1 0.2 0.2 + 1.5
1000 -0.1 -0.1 -0.1 +1.0
8000 0.7 0.8 0.8 5.0

QF-TS12-04-04-020664 Lanaqs‘luﬂ Uqu
-



SITHIPORN,; SITHIPORN ASSOCIATES CO.LTD.

associates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23118
Job No. : VC66AC0044
Pages : Sof8
4. Electrical signal tests of frequency weightings
Weighting network response with relative to 1 kHz.
Frequency Deviation from various frequency weighting response curve (dB)
(Hz) g ; Acceptance
Flat C-weight A-weight ity
Limits
63 0.0 0.0 0.0 +2.0
125 0.0 0.1 0.0 ]85
250 0.0 0.0 0.0 =105
500 0.0 0.1 0.0 +1.5
1000 0.0 0.0 0.0 1.0
2000 0.0 0.1 0.0 +2.0
4000 0.0 0.0 0.0 +3.0
8000 0.0 0.1 0.1 5.0
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz
Anticipated Measured Deviated Acceptance
Frequency Value Value Value Limits
Wilghting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 + 0.2
C - weight 94.0 94.0 0.0 +0.2
Flat 94.0 94.0 0.0 =02
5.2 Time weighting at 1 kHz
Anticipated Measured Deviated Acceptance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
Fast 94.0 94.0 0.0 101
Slow 94.0 94.0 0.0 + 0.1
Leq 94.0 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
wenanslumuny
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
RIIREIA%e CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23118
Job No. : VC66AC0044

Pages : 60f8

7. Level linearity on the reference level range

Anticipated Measured Deviated Acceptance
Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.0 0.0 =]
136.0 136.0 0.0 =5kl
155.0 135.0 0.0 =il
134.0 134.0 0.0 el
133.0 133.0 0.0 +1.1
132.0 132.0 0.0 + 1.1
131.0 131.0 0.0 .1
129.0 129.0 0.0 +1.1
124.0 124.0 0.0 +1.1
119.0 119.0 0.0 +1.1
114.0 114.0 0.0 +1.1
109.0 109.0 0.0 =S|
104.0 104.0 0.0 £ 1.1
99.0 99.0 0.0 + 1.1
94.0 94.0 0.0 + 1.1
89.0 89.0 0.0 +1.1
84.0 84.0 0.0 +1.1
79.0 79.0 0.0 == bl
74.0 74.0 0.0 k149
69.0 69.0 0.0 + 1.1
64.0 64.0 0.0 + 14
59.0 59.0 0.0 =15
54.0 54.0 0.0 +1.1
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 30.1 0.1 =C4 P
29.0 29.2 0.2 + 1.1
28.0 28.2 0.2 + 1.1
27.0 27.3 0.3 +1.1
26.0 26.4 0.4 *+1.1
25.0 25.6 0.6 il

NI AIUAN
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SITHIPORN,; SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

associates

Continuation of Calibration Certificate

Cert. No. : ACL23118

Job No. : VC66AC0044
Pages : 7of8
8. Level linearity including the level range control
Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
Auto 94.0 94.0 0.0 == bl
9. Tone burst response
Time Tone burst Anticipated Measured Deviated Acceptance
duration, Th Cycle Value Value Value Limits
Weightie . (o) (dB) (dB) (dB) (dB)
0.25 1 108.0 107.9 -0.1 1355636
Fast 2 8 117.0 117.0 0.0 1.035945
200 800 134.0 134.1 0.1 215(0)
e 2 8 108.0 108.0 0.0 155 5=t
200 800 127.6 127.6 0.0 +1.0
0.25 1 99.0 98.9 -0.1 1555000
SEL 2 8 108.0 108.0 0.0 130:3=056
200 800 128.0 128.1 0.1 +1.0
10. Peak C sound level
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value, Lepeak Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 +3.0
One 136.4 136.0 -0.4 +3.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 1331 0.1 +2.0
Positive half cycle 135.4 135.2 -0.2 +2.0
Negative half cycle 135.4 135.2 -0.2 +2.0
1
QF-TS12-04-04-020664 lﬂﬂaqs‘lﬂlﬂ?‘u{'}u
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SITHIPORN,; SITHIPORN ASSOCIATES CO.,LTD.

associates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23118

Job No. : VC66AC0044
Pages : 8of8
11. Overload indication
Measured value ( dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) (dB)
89.6 89.6 0.0 A )
12. High level stability
SLM Display | SLM Display Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 +0.3

The reported uncertainty is based on a standard uncertainty multiplied by coverage factor k = 2

or any value following calculation,providing a lavel of confidence of approximately 95 %

QF-TS12-04-04-020664

End of Calibration Certificate
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SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd.,Bangbumru, Bangplud Bangkok 10700 THAILAND.
Tel.0-2435-8800 Fax.0-2433-1679 e-mail:cal-center@sithiphorn.com http://www.sithiphorn.com

NSC-TISI-TIS 17025
CALIBRATION 0394

Cert. No. : ACL23129
Pages : 1o0f8

Calibration Certificate

Equipment :
Manufacturer :
Model :

Serial No.:

ID No.:

Condition As Found :

Customer :

SOUND LEVEL METER

RION

NL-42/ Microphone UC-52 / Preamplifier NH-24
00409023 / 185669 / 90468

UAE.EFM.011/2564

GOOD

UNITED ANALYST AND ENGINEERING CONSULTANT (UAE)
81 SOI UDOMSUK 41, SUKHUMVIT ROAD,

BANGCHAK SUB-DISTRICT,

PHRAKHANONG DISTRICT, BANGKOK 10260

THAILAND.
Location : -
Ambient Temperature : (23.0+3) “C
Pressure : (1013 £3 ) kPa
Relative Humidity : ( 50.0 £20 ) %
Received Date : 18 APRIL 2023
Calibration Date : 24 -26 APRIL 2023
Date of Issue : 27 APRIL 2023
Calibrated by : Nathakorn Pisutpaisan
Approved by : 7 W"

( Thanakul Petchurai

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
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SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
RRBNEINESS CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. No. : ACL23129
Job No. : VC66AC0048
Pages : 20f8

Calibration Procedure : CP-AC-01

Calibration Method :

This equipment was calibrated by based on IEC-61672-3 (2013) Standard for sound level meter (SLM).

The SLM had tests to Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Reference
Standard Instruments.

For tests results of each items were made by observation of each Instruments display and also with SLM's display.

Condition of this result of calibration :

1. Reference Standard Instruments :

Instrument Model Serial No. Cert. No. Due Date
Waveform Generator 33210A MY48017076 EF-0009-23 07-FEB-24
Waveform Generator 33511B MY52302742 EF-0010-23 07-FEB-24
Digital Multimeter 33461A MY53220104 EEL.BP 30/0266  13-FEB-24
Digital Multimeter 33461A MY53220076 EEL.BP 29/0266 13-FEB-24
Digital Multimeter 34461A MY 60024273 EEL.BP 31/0266  14-FEB-24
Programmable Attenuator MAT-1070 62100114 EF-0011-23 08-FEB-24
Condenser Microphone 4180 2977900 AA-1001-23 14-FEB-24
Measuring Amplifier NA-42K Al 34560495 AA-3002-23 14-FEB-24

2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only.

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 Research (TISTR).

nansluemuny

QF-TS12-04-04-020664 \ﬂ\,
> A {



SITHIPORN,; SITHIPORN ASSOCIATES CO.,LTD.

LES0LIae3 CALIBRATION LABORATORY

Continuation of Calibration Certificate

Summary of Measurement Result :

Cert. No. : ACL23129
Job No. : VC66AC0048

Pages : 30f8

Uncertainty | Maximum-permitted
Parameter Pass Fail uncertainty of
(dB)
measurement (dB)
1. Absolute sensitivity v = 0.2 N/A
2. Self-generated noise v - 0.2 N/A
3. Acoustical signal tests of frequency weightings
125 Hz v 3 0.3 0.6
1000 Hz v - 0.3 0.6
8000 Hz v - 0.3 0.7
4. Electrical signal tests of frequency weightings
For 10 Hz to 4 kHz v : 0.3 0.6
For > 4 kHz to 10 kHz v - 0.3 0.7
For > 10 kHz to 20 kHz - - - 1.0
5. Frequency and time weightings at 1 kHz v - 0.2 0.2
6. Long - term stability v - 0.1 0.1
7. Level linearity on the reference level range v 2 0.2 0.3
8. Level linearity including the level range control v 2 0.2 0.3
9. Tone burst response v - 0.2 0.3
10. Peak C sound level v - 0.2 0.35
11. Overload indication v - 0.2 0.25
12. High level stability v 3 0.1 0.1

Note : Pass/Fail evaluation for each parameter,

will be considered together from the acceptance limit and the Maximum-permitted uncertainty of measurement.

QF-TS12-04-04-020664
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
ISR CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. No. : ACL23129
Job No. : VC66AC0048

Pages : 40f8

Result of calibration :

1. Absolute sensitivity
Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.98) 93.9 0.0 +0.3

2. Self-generated noise
2.1 Normal test

Measured Value
(dB)
15.1

2.2 The microphone of the sound level meter was replaced by electrical signal input device.

Frequency Measured value
Weighting (dB)
A - weight 11.6
C - weight 17.6
Flat 23.4

3. Acoustical signal tests of frequency weightings
Meter free-field acoustic response at a level of 84 dB

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) \ : Acceptance
Flat C-weight A-weight .
Limits
125 0.2 0.2 0.2 + 1.5
1000 0.0 0.0 0.0 L1000
8000 0.9 1.0 1.0 +5.0

nansluguny
f‘j" .
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SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.

associates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23129
Job No. : VC66AC0048
Pages : 50f8
4. Electrical signal tests of frequency weightings
Weighting network response with relative to 1 kHz.
Frequency Deviation from various frequency weighting response curve (dB)
(Hz) ; ! Acceptance
Flat C-weight A-weight o
Limits
63 0.0 0.0 0.0 2.0
125 0.0 0.0 0.0 L8y
250 0.0 0.0 0.0 155
500 0.0 0.0 0.0 ]
1000 0.0 0.0 0.0 X120
2000 0.0 0.1 0.0 2.4
4000 0.0 0.0 0.0 +3.0
8000 0.0 0.1 0.1 £5:0
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz
Anticipated Measured Deviated Acceptance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.2
C - weight 94.0 94.0 0.0 + 0.2
Flat 94.0 94.0 0.0 £0.2
5.2 Time weighting at 1 kHz
Anticipated Measured Deviated Acceptance
Frequency Value Value Value Limits
Welghting (dB) (dB) (dB) (dB)
Fast 94.0 94.0 0.0 +0.1
Slow 94.0 94.0 0.0 +0.1
Leq 94.0 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
1
nanslupuny

QF-TS12-04-04-020664
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.

assoclates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

7. Level linearity on the reference level range

QF-TS12-04-04-020664

Anticipated Measured Deviated Acceptance
Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.0 0.0 Sl
136.0 136.0 0.0 =04
135.0 135.0 0.0 + 1.1
134.0 134.0 0.0 g1
133.0 133.0 0.0 i 1.1
132.0 132.0 0.0 & 1.1
131.0 131.0 0.0 1.1
129.0 129.0 0.0 £ 1.1
124.0 124.0 0.0 £1.1
119.0 119.0 0.0 £ 1.1
114.0 114.0 0.0 % 1.1
109.0 109.0 0.0 & 1.1
104.0 104.0 0.0 il
99.0 99.0 0.0 ]
94.0 94.0 0.0 &:1.1
89.0 89.0 0.0 $1.1
84.0 84.0 0.0 +1.1
79.0 79.0 0.0 &1l
74.0 74.0 0.0 =0
69.0 69.0 0.0 sl
64.0 64.0 0.0 sEilpl
59.0 59.0 0.0 il
54.0 533 -0.1 = 1]
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]
30.0 30.0 0.0 * 1.1
29.0 29.0 0.0 & 1.1
28.0 28.0 0.0 +1.1
27.0 27.1 0.1 £ 1.1
26.0 26.0 0.0 % 1.3
25.0 25.1 0.1 * 1.1

Cert. No. : ACL23129
Job No. : VC66AC0048

Pages : 60f8

nanslummuay
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SITHIPORN,; SITHIPORN ASSOCIATES CO,LTD.
| CALIBRATION LABORATORY

1ssociate

Continuation of Calibration Certificate

Cert. No. : ACL23129

Job No. : VC66AC0048
Pages : 7of 8
8. Level linearity including the level range control
Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
Auto 94.0 94.0 0.0 21l
9. Tone burst response
Time Tone burst Anticipated Measured Deviated Acceptance
duration, Th Cycle Value Value Value Limits
Weighting { ms) (dB) (dB) (dB) (dB)
0.25 1 108.0 107.9 -0.1 LD =ai0)
Fast 2 8 117.0 117.0 0.0 1103525
200 800 134.0 134.1 0.1 +1.0
Slow 2 8 108.0 108.0 0.0 155ES 0
200 800 127.6 127.6 0.0 £1.0
0.25 1 99.0 98.9 -0.1 158 @St
SEL 2 8 108.0 108.0 0.0 1302204
200 800 128.0 128.1 0.1 1.0
10. Peak C sound level
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value, Lepeak Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 +3.0
One 136.4 136.3 -0.1 +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 +2.0
Positive half cycle 135.4 135.2 -0.2 +2.0
Negative half cycle 135.4 135.2 -0.2 +2.0

QF-TS12-04-04-020664
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SITHIPORN,; SITHIPORN ASSOCIATES CO.,LTD.
NESSO e CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23129
Job No. : VC66AC0048
Pages : 8of8

11. Overload indication

Measured value ( dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) (dB)
89.6 89.5 -0.1 =135
12. High level stability
SLM Display | SLM Display Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 +0.3

The reported uncertainty is based on a standard uncertainty multiplied by coverage factor k =2

or any value following calculation,providing a lavel of confidence of approximately 95 %

End of Calibration Certificate

nansluemuny
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INNOVATIVE INSTRUMENT CALIBRATION LAB

1

INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE INNOVATIVE

7139 MOO 13, SOl SUNTINAKORN 11 TAMBON BANG KALEO.

whin Butunfivl Buawjwue $9ha

"IIIIII

_ R . i e ; : NSC-TISI-TIS17025
AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND L

TEL: (66)0-2116-5860-1 FAX: (66)0-2116-7140

Certificate of Calibration
Customer Certificate No : 24-TPM-147
Name © UNITED ANALYST AND ENGINEERING Request No : Req-2024-0546

CONSULTANT CO.,LTD.
Address 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Page : 1/2

Prakanong, Bangkok 10260

Unit Under Calibration Details

Calibration Parameter : Temperature

Instrument Name : Thermal Environment Monitor Range Calibration : 20 °C to 60 °C
Manufacturer : TSIQUEST Type of Sensor :  RTD

Model : QT-32 Sensor Diameter (mm) : 4.5

Serial Number : TPW020005 Calibration Position (mm) :  67.5
Resolution y GBE Instrument Status :  Used

ID Number . UAE.EFM.122/2565

Calibration Environment and Details

Temperature RS AR

Humidity : 55%RH + 15 %RH

Received Date : 5 March 2024

Calibrated Date ¢ 21 March 2024

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:

12000077, ID: AR-TPM Which was calibrated on 27 October 2023, Calibration Certificate No. : QR23-

2574

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 %.

Approved By : é

Mr, Noppadon Luangart

Technical Manager

Issue Date : 21 March 2024

1
The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval ofthtlgﬂ&aq?hﬂmuqu
1c Wate 13/02/20

FM-708-TPM-01 Rev.01 Issu



INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE

7139 MOO 13, SOl SUNTINAKORN 11 TAMBON BANG KAEO,
AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

TEL: (6610-2116-5860-1 FAX: (66)0-2116-7140

b h ot e S B o

uiEv Bulunfid Buawjwua $1ia

NSC-TISI-TIS17025
CALIBRATIOND298

Calibration Note

Certificate No : 24-TPM-147

Request No : Req-2024-0546

UUC Adjustment : Not Adjust
Page : 2/2
Result of Calibration :
Standard
UUC Reading Correction Uncertainty
UUC Sensor Temperature
=0 °C) (£°C)
C)

20.030 20.1 -0.1 0.13
25.033 231 -0.1 0.13
30.035 30.1 =~ 0.13
35.036 35.0 0.0 0.13

WET
40.038 40.0 0.0 0.13
45.041 44.9 +0.1 0.13
50.044 49.9 +0.1 0.13
60.047 599 0.1 0.13
20.031 20.2 -0.2 0.13
25.033 252 -0.2 0.13
30.034 30.2 ~0:2 0.13
35.036 35.2 -0.2 0.13

DRY
40.038 40.2 -0.2 0.13
45.039 45.2 =2 0.13
50.043 50.2 =02 0.13
60.047 60.2 -0.2 0.13
20.032 20.2 -0.2 0.13
25.033 252 -0.2 0.13
30.034 30.2 -0.2 0.13
35.037 352 -0.2 0.13

GLOBE

40,038 40.2 -0.2 0.13
45.041 45.2 -0.2 0.13
50.044 50.2 - 0.2 0.13
60.048 60.2 =02 0.13

End of Certificate

Calibrated By :

b

Mr. Sittichok Jirapukdeesakul

1
The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval ul'lhtlaﬂaﬁih]ﬂﬂuqu

FM-708-TPM-01 Rev.01 Issue Wate 13/02/20



INNOVATIVE INSTRUMENT CALIBRATION LAB
INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE
et S S L R A 3

7139 MOO 13, SOI SUNTINAKORN 11 TAMBON BANG KAEO. ANSI National Accreditation Board
udiin SuTunfiv Buansuiued $1in ACCREDITED

IIII[IIH

"lIIIII

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

: e CALIBRATION LABORATORY
TEL: (66)0-2116-5860-1 FAX: (66)(-2116-7140 AC-2961

Page 1/2
Certificate of Calibration
Customer Certificate No : 23-AFM-221 Rev.1
Name : UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD. Request No : Reg-2023-2172

Address © 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Prakanong,

Bangkok 10260

Unit Under Calibration Details

Measurement Item . Air Flow Meter

Manufacturer ¢ TSI

Model : 4146 Sensor Model : -
Serial Number : 41461922007 Sensor Serial Number : -
1D : UAE.EFM.223/2562

Location of Calibration : LAB 4 AIR VELOCITY METER

Calibration Environment and Details

Temperature 1 2 CE3C
Humidity 1 55 %RH £20 %RH
Barometric Pressure : 1013 hPa = 10 hPa
Received Date : 11 October 2023
Calibration Date : 25 October 2023
Calibration Procedure  : In-house method CP-AFM-01 by Comparison technique with Standard Primary Flow Calibrator
Reference Standard Model Serial Number Traceble Due Calibration
Air Flow Meter Gilibrator 3 Standard flow 19031011003 Sensidyne 12 July 2024
Air Flow Meter Gilibrator 3 High flow 18501012012 Sensidyne 12 July 2024
Temperature meter GT 11 08000057 Qreborn 27 February 2024
Pressure meter CPG2400 41000KDU/651882 TPA 7 November 2023

Traceability :
This Certificate is traceable to SI Unit through Sensidyne A2LA Accreditation No. 3943.01
Note :

The reported uncertainty is based on standard uncertainty multiplied by the Coverage Factor & = 2, providing a level of confidence approximately 95 %.

This Certificate was issued to replace to Calibration Certificate No. 23-AFM-221

Calibration By : )}f/)p Approved By : A) :':/"'\
Mr. Noppadon Luangart Mr. Pacit Mathavorn
Service Calibration Engineer Calibration Engineer Supervisor
Issue Date : 7 November 2023

1
The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the [Lﬂﬂﬂ&ihlﬂQUﬂu

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



INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE

7139 MOO 13, SOl SUNTINAKORN 11 TAMBON BANG KAEO.

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

TEL: (66)0-2116-5860-1 FAX: (66)0-2116-7140

INNOWVATIVE ] AJAB

wiiin BuTunfivl Buanjuua $ifia

ANSI A Accreditation Board
ACCREDITED

CALIBRATION LABORATORY
AC-2961

Page 2/2

Result of Calibration :

Certificate No : 23-AFM-221 Rev.1

Request No : Req-2023-2172

Temperature Pressure STD uucC Error Uncertainty
(nC) (kPa) (I/min) (I/min) (1/min) (I/min)
25.40 101.16 0.020 0.019 -0.001 0.0013
25.50 101.17 0.049 0.049 0.000 0.0033
25.30 101.19 0.098 0.101 0.003 0.0028
25.20 101.18 0.196 0.200 0.004 0.0056
25.30 101.18 0.498 0.500 0.002 0.0073
25.20 101.16 1.001 1.001 0.000 0.083
25.20 101.18 1.705 1.701 -0.004 0.085
25.40 101.15 2.003 2.007 0.004 0.086
25.30 101.10 2.986 3.000 0.014 0.042
25.30 101.10 3.979 4.001 0.022 0.056
25.30 101.10 5.013 5.002 -0.011 0.070
Note STD : Standard UUC : Unit Under Calibration
- UUC Reference Condition : A121.1 ”C, 101.3 kPa, Air
- Flow Rate was corrected for non-standard operating condition by using equation :
Pres Tmea:
Qmeas = Qref X
Pres Tret
where  Q = Flow Rate P = Absolute Pressure

* Indicates non accredited

Meas = Measurement Condition

T = Absolute Temperature

ref = Standard Condition

End of Certificate

1
The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the [Lﬂﬂﬂﬂﬁl&lﬂg”ﬂu

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



TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250
TEL. 0-2717-3000-24 FAX. 0-2719-9484

Certificate of Calibration  Cerfieate :‘;f 2amiare

Equipment : Aneroid Barometer
Manufacturer: Barigo This certificate may not be reproduced other than in full,
except with the prior written approval of the head of
Model : 111MS Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: -
ID No.: UAE.EMA2.065/2552

Condition As-Received: Used Item

Received Date: 05 April 2024
Calibration Date: 22 April 2024
Reference: 2404-0243WSC Submitted by: United Analyst and Engineering Consultant Co.,Ltd.

Ambient Temperature: ( 23 £ 2 ) °C

Relative Humidity:

Phrakhanong, Bangkok 10260
Atmospheric Pressure: 1007 mbar

(50 +15) % 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak,

Procedure used: The calibration was conducted by direct comparison method against Pressure Measuring Instruments
Standard according to calibration procedure CP-P10, using " DKD-R 6-1 ; Calibration of Pressure Gauges " as

a guidelines.

Condition of this result of calibration

1.Reference standards instruments :

Instrument Model Serial No. Certificate No.

Due Date

1) Standard Barometer DPI142 1422505046 MP-0094-23
2.This instrument was installed in vertical orientation and center of the dial was used as the reference level.
3.This result of calibration was made on requested at the point specified by customer.
4.Scale and conversion factor is 1 kPa = 7.50062 mmHg
5.This result of calibration instrument was in absolute pressure.
6.This instrument was used clean air as pressure media.
7.The certificate is valid only to the item calibrated on date and place of calibration.
8.This Certification is traceable to the International System of Unit maintained through:-

-National Institute of Metrology Thailand (NIMT)

Calibrated by :  Suksan Khankaew Approved Signatory :

03 May 2024

Issue Date : 23 April 2024 [ 1Phalinee Prabpaipal
[ ]Sura Suwannasri

[v/] Attapol Panurach
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Result of calibration:- Without adjustment

Function:- Absolute Pressure Measurement

Increasing Pressure

Range : 720 mmHg to 770 mmHg
Scale Interval : 1 mmHg ( The Fifth Estimate )

Applied Pressure (mmHg) | 715.75 | 726.88 | 738.53 | 749.84 | 761.99 | 774.19
UUC* Indication (mmHg) 720.0 730.0 740.0 750.0 760.0 770.0

Error (mmHg) 4.25 3.12 1.47 0.16 -1.99 -4.19

Decreasing Pressure

Applied Pressure (mmHg) | 774.19 | 761.85 | 749.40 | 738.00 | 726.53 | 715.75
UUC* Indication (mmHg) 770.0 760.0 750.0 740.0 730.0 720.0
Error (mmHg) -4.19 -1.85 0.60 2.00 3.47 4.25

The uncertainty of measurement was + 0.24 mmHg

* 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 of approximately 95 %.

-000-

Cert.No.: 24P1370
Page: 2 of 2
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CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250

e
S,

by

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

)
-

i
AN - .
Mt Tl
NSC-TISI-TIS17025
CALIBRATION 0008

TEL. 0-2717-3000-24 FAX. 0-2719-9484

Certificate No. :
Page :

23H1101

Certificate of Calibration 5 ghis

Equipment : Digital Thermo-Hygrometer
Manulacturor: Digicon This certificate may not be reproduced other than in full,
except with the prior written approval of the head of
Model : TH-02 Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: 395034175
ID No.: UAE.EFM.184/2565
Condition As-Received: Used Item
Received Date: 18 May 2023
Calibration Date: 22 May 2023

to 24 May 2023

Reference: 2305-0641WSC Submitted by: United Analyst and Engineering Consultant Co.,Ltd.
Ambient Temperature: ( 25 £ 3 ) °C
Relative Humldlty: ( 50 + 20 ) % 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak,

Phrakhanong, Bangkok 10260

Procedure used: Calibration were conducted using in-house calibration procedure CP-H03 according to comparison
with standard chilled mirror sensor for humidity measurement function and comparison with standard

temperature probe for temperature measurement function into humidity / temperature chamber.

Condition of this result of calibration

1.Reference standards instuments :

Instrument Model Serial No. Certificate No. Due Date
1) Chilled Mirror Hygrometer Dew Master 44730 20563A 14 Jun 2023
2) Handheld Thermometer With Sensor 1521 AS5A339 2211251 12 Oct 2023

2.The certificate is valid only to the item calibrated on date and place of calibration.

3.This Certification is traceable to the International System of Unit maintained through:-
-National Institute of Standards and Technology (NIST) , The United States of America
-National Institute of Metrology Thailand (NIMT)

Hing

Calibrated by :
[ \/] Chakrit Waewwanjua

Issue Date :

Kraipop Onrat
25 May 2023

Approved Signatory :

[ ]Pornthippa Tameyakul
[ ]Viporn Tantiyawutti

nansluemun
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Cert. No.: 23H1101

Page.: 2 of 2
Result of Calibration:- Without Adjustment
Function: Humidity Measurement
Reference Standard uuc* Uncertainty
Temperature Humidity Reading Error of Measurement
(°C) (%R.H.) (%R.H.) (%R.H.) (£%R.H.)
25.0 40.1 41 0.9 1.3
25.0 50.1 51 0.9 1.6
250 60.0 60 0.0 1.6
25.0 70.2 67 -3.2 1.6
Result of Calibration:- Without Adjustment
Function: Temperature Measurement
Standard vuc* Uncertainty
Temperature Reading Error of Measurement
(°C) (*C) (°C) #C)
20.014 204 0.386 0.42
25.022 25.6 0.578 0.42
30.033 30.3 0.267 0.42
40.000 40.1 0.100 0.42

UUC* : Unit Under Calibration
The reported uncertainty of measurement was base on standard uncertainty multiplied
by coverage factor k = 2.00, providing confidence level approximately 95%.
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INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO., LTD. HEAD OFFICE

7/139 MOO 13, SOI SUNTINAKORN 11 TAMBON BANG KAEO.

AMPHOE BANG PHL1 SAMUT PRAKAN PROVINCE 10540 THAILAND

TEL: (66)0-2116-5860-1 FAX: (66

J0-2116-7140

rlllllll
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INNOWVATIVE ] Am

ANSI National Accreditation Board

wiitiv BuTunfiv Buanjuue d1fa ACCREDITED
CALIBRATION LABORATORY
AC-2961

Pagelof2.

Customer

Name

Address

Certificate of Calibration

CONSULTANT CO.,LTD.
: 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak,

Prakanong, Bangkok 10260

Unit Under Calibration Details

Measurement item :
Manufacturer
Model

Serial Number

ID

Acoustic Calibrator

: SVANTEK

: SV 36

: 107224

: UAE.EFM.171/2564

Calibration Environment and Details

Temperature

Humidity

Barometric Pressure
Received Date
Calibration Date
Location of Calibration

Calibration Procedure

:(23£2°C)

: (50 =20 %RH )

: (1013 £10.0 hPa)
: 21 July 2023

: 4 August 2023

: LAB 1| Acoustic

: UNITED ANALYST AND ENGINEERING

Certificate No : 23-ACT-117
Request No : Req-2023-1546

Class : 1
Range: 94,114 dB/ 1000 Hz

Intrument Status :  Used

: In-house method CP-ACT-02 based on IEC 60942:2017 Electroacoustics - Sound calibrators

Reference Standard Model Serial Number Traceable Due Calibration
Sound Calibrator SV 35A 58079 EEI 31 May 2024

THD Multimeter 2015 1047765 NIMT 31 January 2024

Traceability : This certificate providoes traceability of measurement to recognized national standard, and to the

Note

realization of the international System of Units (SI).

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

confidence approximately

Calibrated By :

95 %.

e

Mr. Noppadon Luangart

Service Calibration Engineer

Approved By : AP

Mr. Pacit Mathavorn
Calibration Engineer Supervisor

Issue Date : 4 August 2023

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.M.td.

engnalimua



INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE

7/139 MOO 13, SOI SUNTINAKORN 11 TAMBON BANG KAEO.,

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

TEL: (66)0-2116-5860-1 FAX: (66)0-2116-7140

1

INNOWVATIVE I

“III!II

witv SuTunfivl Suanguiua $1da

arfan

ANSI National Accreditation Board
ACCREDITED

CALIBRATION LABORATORY
AC-2961

Page2of2.

Sound pressure level

Certificate No : 23-ACT-117
Request No : Req-2023-1546

Calibration Results : Without Adjustment

Calibration Range Without Adjustment (dB) Adjustment (dB) Uncertainty | Acceptance limit
(dB) Measured Error Measured Error (£dB) Class 1 (+dB)
94 dB / 1000 Hz 94.03 0.03 - = 0.13 0.25
114 dB / 1000 Hz 114.11 0.11 - = 0.13 0.25
Frequency of Sound pressure level
Calibration Range Without Adjustment Adjustment Uncertainty | Acceptance limit
(Hz) Measured (Hz) | Error (%) | Measured (Hz)| Error (%) (£ %) Class 1 (£ %)
94 dB / 1000 Hz 1000.00 0.00 = - 0.01 0.70
114 dB /1000 Hz 1000.00 0.00 = = 0.01 0.70
Total Harmonic Distortion plus Noise of Sound pressure level (THD+N %)
Calibration Range Without Adjustment Adjustment Uncertainty | Acceptance limit
(Hz) Measured (%) Measured (%) (%) Class 1 (£ %)
94 dB / 1000 Hz 0.26 - 0.40 2.5
114 dB /1000 Hz 0.38 o 0.40 25

Note :

- Acceptance limit was [EC60942:2017 Class |

- The calibration results exclude the calibrator pressure correction

- The calibration results exclude the microphone volume correction

End of Calibration

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. 2
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SITHIPORN ASSOCIATES CO,,LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd,,Bangbumru, Bangplud Bangkok 10700 THAILAND. NSC-TISI-TIS 17025 :
Tel.0-2435-8800 Fax.0-2433-1679 e-mail:cal-center@sithiphorn.com http://www.sithiphorn.com CALIBRATION 0394

Cert. No. : ACL23179

Pages : 1lof8
L] ® [ ]
Calibration Certificate
Equipment : SOUND LEVEL METER
Manufacturer : RION
Model : NL-42/ Microphone UC-52 / Preamplifier NH-24
Serial No.: 00558037 /200032 / 47892
ID No.: UAE.EFM.036/2558
Condition As Found : GOOD
Customer : UNITED ANALYST AND ENGINEERING CONSULTANT (UAE)
81 SOl UDOMSUK 41, SUKHUMVIT ROAD,
BANGCHAK SUB-DISTRICT,
PHRAKHANONG DISTRICT, BANGKOK 10260
THAILAND.
Location : -
Ambient Temperature : (23.0+3) °C
Pressure : ( 101.3 £3) kPa
Relative Humidity : ( 50.0 £20 ) %
Received Date : 29 MAY 2023
Calibration Date : 07 -08 JUNE 2023
Date of Issue : 09 JUNE 2023
Calibrated by : Nathakorn Pisutpaisan

Approved by : 7 M

( Thanakul Petchurai

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.

nansluemuny
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
A CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. No. : ACL23179
Job No. : VC66AC0062
Pages : 20f8

Calibration Procedure : CP-AC-01

Calibration Method :

This equipment was calibrated by based on IEC-61672-3 (2013) Standard for sound level meter (SLM).

The SLM had tests to Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Reference
Standard Instruments.

For tests results of each items were made by observation of each Instruments display and also with SLM's display.

Condition of this result of calibration :

1. Reference Standard Instruments :

Instrument Model Serial No. Cert. No. Due Date
Waveform Generator 33210A MY48017076 EF-0009-23 07-FEB-24
Waveform Generator 33511B MY52302742 EF-0010-23 07-FEB-24
Digital Multimeter 33461A MY53220104 EEL.BP 30/0266 13-FEB-24
Digital Multimeter 33461A MY53220076 EEL.BP 29/0266 13-FEB-24
Digital Multimeter 34461A MY 60024273 EEL.BP 31/0266  14-FEB-24
Programmable Attenuator MAT-1070 62100114 EF-0011-23 08-FEB-24
Condenser Microphone 4180 2977900 AA-1001-23 14-FEB-24
Measuring Amplifier NA-42KAI 34560495 AA-3002-23 14-FEB-24

2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only.

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 Research (TISTR).

lﬂﬂﬂ"li‘hjﬂ?‘UﬂﬁJ
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SITHIPORN), SITHIPORN ASSOCIATES CO,LTD.

RESOLIRTes CALIBRATION LABORATORY

Continuation of Calibration Certificate

Summary of Measurement Result :

Cert. No. : ACL23179
Job No. : VC66AC0062

Pages : 3o0f8

Uncertainty Maximum-permitted
Parameter Pass Fail uncertainty of
(dB)
measurement (dB)
1. Absolute sensitivity v - 0.2 N/A
2. Self-generated noise v - 0.2 N/A
3. Acoustical signal tests of frequency weightings
125 Hz v - 0.3 0.6
1000 Hz v - 0.3 0.6
8000 Hz v - 0.3 0.7
4. Electrical signal tests of frequency weightings
For 10 Hz to 4 kHz v - 0.3 0.6
For > 4 kHz to 10 kHz v - 0.3 0.7
For > 10 kHz to 20 kHz - - - 1.0
5. Frequency and time weightings at 1 kHz v - 0.2 0.2
6. Long - term stability v - 0.1 0.1
7. Level linearity on the reference level range v = 0.2 0.3
8. Level linearity including the level range control v - 0.2 0.3
9. Tone burst response v - 0.2 0.3
10. Peak C sound level v - 0.2 0.35
11. Overload indication v - 0.2 0.25
12. High level stability v . 0.1 0.1

Note : Pass/Fail evaluation for each parameter,

will be considered together from the acceptance limit and the Maximum-permitted uncertainty of measurement.

QF-TS12-04-04-020664
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SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
R CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. No. : ACL23179

Job No. : VC66AC0062
Pages : 40of8

Result of calibration :

1. Absolute sensitivity

Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.98) 93.9 0.0 =0

2. Self-generated noise
2.1 Normal test

Measured Value
(dB)
154

2.2 The microphone of the sound level meter was replaced by electrical signal input device.

Frequency Measured value
Weighting (dB)
A - weight 12.0
C - weight 18.2
Flat 24,1

3. Acoustical signal tests of frequency weightings
Meter free-field acoustic response at a level of 84 dB

Frequency Deviation from various frequency weighting response curve (dB)
L H2) Flat C-weight A-weight Acc?pt.ance
Limits
125 0.0 0.1 0.1 % 1.5
1000 -0.1 -0.1 -0.1 + 1.0
8000 1.6 1.7 1.7 +5.0

QF-TS12-04-04-020664 Lanaqs‘luﬂ Uﬂu
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S IT Hl PO RN, SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

CO,LTD.

Continuation of Calibration Certificate

6. Long - term stability

QF-TS12-04-04-020664

Cert. No. : ACL23179
Job No. : VC66AC0062
Pages : Sof8
4. Electrical signal tests of frequency weightings
Weighting network response with relative to 1 kHz.
Frequency Deviation from various frequency weighting response curve (dB)
(Hz) > ;i Acceptance
Flat C-weight A-weight s,
Limuts
63 -0.1 -0.1 0.0 +2.0
125 0.0 0.0 0.0 cEl s
250 0.0 0.0 0.0 =135
500 0.0 0.0 0.0 £1.5
1000 0.0 0.0 0.0 +1.0
2000 0.0 0.0 0.0 +2.0
4000 0.0 0.0 0.0 +3.0
8000 0.0 0.1 0.1 5.0
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz
Anticipated Measured Deviated Acceptance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.2
C - weight 94.0 94.0 0.0 +0.2
Flat 94.0 94.0 0.0 £
5.2 Time weighting at 1 kHz
Anticipated Measured Deyviated Acceptance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
Fast 94.0 94.0 0.0 +0.1
Slow 94.0 94.0 0.0 +0.1
Leq 94.0 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
ienanslumuny
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SITHIPORN,; SITHIPORN ASSOCIATES CO,LTD.

associates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

7. Level linearity on the reference level range

QF-TS12-04-04-020664

Anticipated Measured Deviated Acceptance
Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.0 0.0 2121
136.0 136.0 0.0 =l
135.0 135.0 0.0 bl
134.0 134.0 0.0 +1.1
133.0 133.0 0.0 + 1.1
132.0 132.0 0.0 k. 1l
131.0 131.0 0.0 1.1
129.0 129.0 0.0 % 1.1
124.0 124.0 0.0 +1.1
119.0 119.0 0.0 +1.1
114.0 114.0 0.0 +1.1
109.0 109.0 0.0 % 1.1
104.0 104.0 0.0 i 1.1
99.0 99.0 0.0 £1.1
94.0 94.0 0.0 £14
89.0 89.1 0.1 *4:1
84.0 84.1 0.1 1.1
79.0 79.0 0.0 i ¥l
74.0 74.1 0.1 el
69.0 69.1 0.1 5]
64.0 64.0 0.0 st el
59.0 59.1 0.1 -
54.0 54.0 0.0 el
49.0 49.0 0.0 #1]
44.0 44.0 0.0 +1.1
39.0 39.0 0.0 +:1.1
34.0 34.0 0.0 215
30.0 29.9 -0.1 21,1
29.0 29.0 0.0 1.1
28.0 28.0 0.0 il
27.0 27.0 0.0 & 1.1
26.0 25.9 -0.1 1.1
25.0 25.0 0.0 ']

Cert. No. : ACL23179
Job No. : VC66AC0062

Pages : 60f8
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SITHIPORN ), SITHIPORN ASSOCIATES CO,LTD.
RESORINARS CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23179
Job No. : VC66AC0062

Pages : 7of 8
8. Level linearity including the level range control
Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
Auto 94.0 94.0 0.0 el
9. Tone burst response
Time Tone burst Anticipated Measured Deviated | Acceptance
duration, Tb Cycle Value Value Value Limits
Weighting () (dB) (dB) (dB) (dB)
0.25 1 108.0 107.9 -0.1 EEREAY)
Fast 2 8 117.0 117.0 0.0 11045245
200 800 134.0 134.0 0.0 +1.0
0/ 8 108.0 108.0 0.0 15522510
Slow
200 800 127.6 127.6 0.0 +1.0
025 1 99.0 98.9 -0.1 185250
SEL 2 8 108.0 108.0 0.0 1505239
200 800 128.0 128.0 0.0 +1.0
10. Peak C sound level
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value, Lepeak Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 +3.0
One 136.4 135.4 -1.0 +3.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.1 0.1 £2.0)
Positive half cycle 135.4 135.2 -0.2 +2.0
Negative half cycle 135.4 135.3 -0.1 +2.0

lﬁﬂﬂ"li‘lﬂl UAA
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SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.

associates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23179

Job No. : VC66AC0062
Pages : 8of8
11. Overload indication
Measured value ( dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) (dB)
89.8 89.6 02 =155
12. High level stability
SLM Display | SLM Display Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 +0.3

The reported uncertainty is based on a standard uncertainty multiplied by coverage factor k = 2

or any value following calculation,providing a lavel of confidence of approximately 95 %

QF-TS12-04-04-020664

End of Calibration Certificate
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SITHIPORN ASSOCIATES CO.,LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd, Bangbumru, Bangplud Bangkok 10700 THAILAND.
Tel.0-2435-8800 Fax.0-2433-1679 e-mail:cal-center@sithiphorn.com http://wwwisithiphorn.com

NSC-TISI-TIS 17025
CALIBRATION 0394

Cert. No. : ACL23341
Pages : 10of8

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/ Microphone UC-52 / Preamplifier NH-24
00558210/ 157969 / 48065
UAE.EFM.042/2558

GOOD

UNITED ANALYST AND ENGINEERING CONSULTANT (UAE)
81 SOl UDOMSUK 41, SUKHUMVIT ROAD,

BANGCHAK SUB-DISTRICT,

PHRAKHANONG DISTRICT, BANGKOK 10260

THAILAND.

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

07 NOVEMBER 2023
07 -08 NOVEMBER 2023
08 NOVEMBER 2023

Nathakorn Pisutpaisan

T z/‘/w

( Thanakul Petchurai

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
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SITHIPORN,; SITHIPORN ASSOCIATES CO,LTD.
SRS CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23341
Job No. : VC67AC0020
Pages : 20f8

Calibration Procedure : CP-AC-01

Calibration Method :
This equipment was calibrated by based on IEC-61672-3 (2013) Standard for sound level meter (SLM).

The SLM had tests to Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Reference
Standard Instruments.

For tests results of each items were made by observation of each Instruments display and also with SLM's display.

Condition of this result of calibration :

1. Reference Standard Instruments :

Instrument Model Serial No. Cert. No. Due Date
Waveform Generator 33210A MY48017076 EF-0009-23 07-FEB-24
Waveform Generator 33511B MY52302742 EF-0010-23 07-FEB-24
Digital Multimeter 33461A MY53220104 EEL.BP 30/0266  13-FEB-24
Digital Multimeter 33461A MY53220076 EEL.BP 29/0266  13-FEB-24
Digital Multimeter 34461A MY 60024273 EEL.BP 31/0266 14-FEB-24
Programmable Attenuator MAT-1070 62100114 EF-0011-23 08-FEB-24
Condenser Microphone 4180 2977900 AA-1001-23 14-FEB-24
Measuring Amplifier NA-42KAI 34560495 AA-3002-23 14-FEB-24

2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only.
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 Research (TISTR).

QF-TS12-04-04-020664 lﬂﬂa'ﬁ ﬂ?Uﬂu
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S lT HIP O R N, SITHIPORN ASSOCIATES CO,LTD.

i CALIBRATION LABORATORY

Continuation of Calibration Certificate

Summary of Measurement Result :

Cert. No. : ACL23341
Job No. : VC67AC0020

Pages : 3o0f8

Uncertainty | Maximum-permitted
Parameter Pass Fail uncertainty of
(dB)
measurement (dB)
1. Absolute sensitivity v - 0.2 N/A
2. Self-generated noise v - 0.2 N/A
3. Acoustical signal tests of frequency weightings
125 Hz v - 0.3 0.6
1000 Hz v - 0.3 0.6
8000 Hz v - 0.3 0.7
4. Electrical signal tests of frequency weightings
For 10 Hz to 4 kHz v - 0.3 0.6

For > 4 kHz to 10 kHz v - 0.3 0.7

For> 10 kHz to 20 kHz - - - 1.0
5. Frequency and time weightings at 1 kHz v - 0.2 0.2
6. Long - term stability v - 0.1 0.1
7. Level linearity on the reference level range v - 0.2 0.3
8. Level linearity including the level range control v - 0.2 0.3
9. Tone burst response v - 0.2 0.3
10. Peak C sound level 4 - 0.2 0.35
11. Overload indication v 5 0.2 0.25
12. High level stability v : 0.1 0.1

Note : Pass/Fail evaluation for each parameter,

will be considered together from the acceptance limit and the Maximum-permitted uncertainty of measurement.

QF-TS12-04-04-020664
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S IT H l PO R N, SITHIPORN ASSOCIATES CO.,LTD.
R CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert.No. :  ACL23341

Job No. : VC67AC0020

Pages 4 of 8
Result of calibration :
1. Absolute sensitivity
Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.98) 93.9 0.0 0.3

2. Self-generated noise
2.1 Normal test

Measured Value
(dB)
20.3

2.2 The microphone of the sound level meter was replaced by electrical signal input device.

Frequency Measured value
Weighting (dB)
A - weight 14.8
C - weight 20.7
Flat 26.7

3. Acoustical signal tests of frequency weightings
Meter free-field acoustic response at a level of 84 dB

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) ] ) Acceptance
Flat C-weight A-weight o
Limits
125 -0.7 -0.7 -0.5 £ 1.5
1000 0.7 -0.7 -0.6 +1.0
8000 0.1 0.2 0.1 5.0

LNTTAUAIUAN
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Continuation of Calibration Certificate

Cert. No. : ACL23341
Job No. : VC67AC0020
Pages : 5of8
4. Electrical signal tests of frequency weightings
Weighting network response with relative to 1 kHz.
Frequency Deviation from various frequency weighting response curve (dB)
(Hz) ) Acceptance
Flat C-weight A-weight e,
Limits
63 -0.1 =11 -0.1 +2.0
125 0.0 0.0 0.0 =ik
250 0.0 0.0 0.0 =156
500 0.0 0.0 -0.1 1S
1000 0.0 0.0 0.0 L0
2000 0.0 0.0 0.0 +200
4000 0.0 0.0 0.0 +3.0
8000 0.0 0.1 0.1 +5.0
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz
Anticipated Measured Deviated Acceptance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.2
C - weight 94.0 94.0 0.0 +0.2
Flat 94.0 94.0 0.0 +0.2
5.2 Time weighting at 1 kHz
Anticipated Measured Deviated Acceptance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
Fast 94.0 94.0 0.0 £0:1
Slow 94.0 94.0 0.0 +0.1
Leq 94.0 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
QP TS12-04-0 020064 Lanms‘lumuqu
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7. Level linearity on the reference level range

QF-TS12-04-04-020664

Anticipated Measured Deviated Acceptance
Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.0 0.0 =il |
136.0 136.0 0.0 dz
135.0 135.0 0.0 L 121
134.0 134.0 0.0 + 151
133.0 133.0 0.0 +:1.1
132.0 132.0 0.0 +71.1
131.0 131.0 0.0 + 1.1
129.0 129.0 0.0 + 1.1
124.0 124.0 0.0 + 1.1
119.0 119.0 0.0 +1.1
114.0 114.0 0.0 +1.1
109.0 109.0 0.0 + 1.1
104.0 104.0 0.0 #:1.1
99.0 99.0 0.0 £71.1
94.0 94.0 0.0 +1.1
89.0 89.0 0.0 +1.1
84.0 84.0 0.0 18
79.0 79.0 0.0 sl
74.0 74.1 0.1 £
69.0 69.0 0.0 2o ]
64.0 64.0 0.0 L5l
59.0 59.0 0.0 +1.1
54.0 54.0 0.0 +1.1
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 29.9 -0.1 +1.1
29.0 29.0 0.0 + 1.1
28.0 28.0 0.0 +1.1
27.0 26.9 -0.1 +1.1
26.0 26.0 0.0 +1.1
25.0 24.9 -0.1 +1.1

Cert. No. : ACL23341
Job No. : VC67AC0020
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8. Level linearity including the level range control

Anticipated Measured Deyviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
Auto 94.0 94.0 0.0 ]
9. Tone burst response
Time Tone burst Anticipated Measured Deviated Acceptance
duration, Tb Cycle Value Value Value Limits
Weighting | Kz (dB) (dB) (dB) (dB)
0.25 1 108.0 107.9 -0.1 1.5 =50
Fast 2 8 117.0 117.0 0.0 Ity =208
200 800 134.0 134.0 0.0 +1.0
il 2 8 108.0 108.0 0.0 155 5.0
200 800 127.6 127.6 0.0 +1.0
0.25 1 99.0 98.9 -0.1 1.5 ;5.0
SEL 2 8 108.0 108.0 0.0 15052245
200 800 128.0 128.0 0.0 +1.0
10. Peak C sound level
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value, Lcpeak Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 +3.0
One 136.4 135.8 -0.6 +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 2.0
Positive half cycle 1354 135.1 -0.3 £2,0
Negative half cycle 135.4 135.1 =0.3 2.0
1
QF-TS12-04-04-020664 lﬂﬂa ﬂ’JUﬂu
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11. Overload indication
Measured value ( dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) (dB)
89.5 89.5 0.0 E15
12. High level stability
SLM Display | SLM Display Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 +0.3

The reported uncertainty is based on a standard uncertainty multiplied by coverage factor k =2

or any value following calculation,providing a lavel of confidence of approximately 95 %

QF-TS12-04-04-020664

End of Calibration Certificate
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Agilent
CrossLab

From Insight to Outcome

Agilent CrosslLab Start Up Services

Agilent 5100 5110 ICP-OES
Preventive Maintenance

Agilent Preventive Maintenance provides factory recommended service for your analytical
instruments to assure reliable operation and the accuracy of your results

Delivered by highly trained and certified service engineers using genuine Agilent parts and
supplies, Agilent Preventive Maintenance provides what you need to reduce unplanned downtime
and keep your systems operating at their peak performance.

This checklist is used as a guide for completing the preventive maintenance tasks. A signed copy
of this checklist is provided for your records.

Revision: A.02, Issued: 21 January 2022 = P ".:." =
Document Number: G8014-90075 Page | of \& =5 .o.o. S Ag | Ient
© Agilent Technologies, Inc. 2022 ot
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Agilent
Agilent 5100, 5110 Preventive Maintenance Checklist CrOSS La b

From Insight to Outcome

Introduction

Customer Information

e Customers should provide all necessary operating supplies upon request of the engineer.

e Acustomer representative should be available to the engineer while performing the preventive
maintenance procedures. Customers are responsible for regular maintenance and are
encouraged to observe the service representative.

e Any parts not included in the Parts Lists section of this document are not part of the
recommended Preventive Maintenance service nor are they included in the price of this
service.

o If a system requires the use of extra or special procedures and/or parts for the maintenance
service, then these must be ordered separately and charged as a repair, which may incur
additional costs.

e For customers using HF applications, the instrument should be returned to its standard
sample introduction system.

s Y
Revision: A.02, Issued: 21 January 2022 ‘0%’
Document Number: G8014-90075 Page = of V& i 2
© Agilent Technologies, Inc. 2022 °

wnaslainugu



Agilent
Agilent 5100, 5110 Preventive Maintenance Checklist C rO SS La b

From Insight to Outcome

Important Customer Web Links

To access Agilent University, visit http://www.agilent.com/crosslab/university/ to learn about
training options, which include online, classroom and onsite delivery. A training specialist can
work directly with you to help determine your best options.

To access the Agilent Resource Center web page, visit https://www.agilent.com/en-
us/agilentresources. The following information topics are available:

»  Sample Prep and Containment
*  Chemical Standards

> Analysis

> Service and Support

«  Application Workflows

The Agilent Community is an excellent place to get answers, collaborate with others about
applications and Agilent products, and find in-depth documents and videos relevant to Agilent
technologies. Visit https://community.agilent.com/welcome

Videos about specific preparation requirements for your instrument can be found by
searching the Agilent YouTube channel at https://www.youtube.com/user/agilent

Need to place a service call? Flexible Repair Options | Agilent

‘. & e
Revision: A.02, Issued: 21 January 2022 ‘0%’ -
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Agilent
Agilent 5100, 5110 Preventive Maintenance Checklist C rOSS La b

From Insight to Outcome

Service Engineer’s Responsibilities

Revision: A.02, Issued: 21 January 2022 ., ’
Document Number: G8014-90075 Page i‘of ‘_A‘ -
© Agilent Technologies, Inc. 2022 .

Contact the customer and ensure that all necessary supplies are available before the
preventive maintenance visit.

Only select those pages that relate to the system or module being serviced.
Complete empty fields with the relevant information.
Complete the relevant checkboxes in the checklist using either a “X" or tick mark “v™.

Check “Service not applicable” check boxes to indicate services/tasks not delivered, as
appropriate.

Complete the Preventive Maintenance services in the most logical order relevant to the
individual system service in the order of the tasks listed.

Complete the Service Review section together with the customer.
Complete the fields for page numbers at the foot of each selected page

Add relevant page numbers to selected pages and complete the total number of pages field in
the Service Completion section

Ask the customer to sign the Service Verification section including the customer’s and your
signature.

.
L] *
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Agilent 5100, 5110 Preventive Maintenance Checklist CrOSS La b

From Insight to Outcome

Instrument Maintenance

System Information

[ Check this box if an instrument configuration report is attached instead of completing the

table.
Instrument System Name and ID JM0 VPV 1CP-0ES
Instrument System Site and Location U“‘E
List System Component Product Numbers List the Serial Numbers of each Component
I G to138 ™ 14030001

© © N o g~ W N

ICP-OES Configuration Table

Circle the type or write in the type if other

Nebulizer Type

SeaSpray {OneNeb bConikaI | Other

Spray Chamber Cyclonic Single Pass |Cyclonic Double Pass) Other
Torch Radial [(Dual View )Other
Torch Type One Piece{Semi Demountabl?l Fully Demountable | Other

Injector Diameter

2.4mm 1.4mm | 0.8mm | Other

Injector Material

Ceramic | Other

Revision: A.02, Issued: 21 January 2022
Document Number: G8014-90075
© Agilent Technologies, Inc. 2022
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Agilent
Agilent 5100, 5110 Preventive Maintenance Checklist C ro SS La b

From Insight to Outcome

Preparation

ENE OISR EYE S

O

EN

Revision: A.02, Issued: 21 January 2022

Discuss any specific issues with the customer before starting.

Review the instrument logbook for recorded problems and comments.

Save instrument control settings before starting the procedure.

Perform a general inspection of the system for cleanliness.

Check for proper installation of parts, assemblies, sensors etc.

Check system for required installation of components and implementation of Service Notes

Check for required firmware/software updates and verify with customers if they would like
them installed.

For HF application systems, if standard sample introduction system was not installed, ask the
customer to install it. N{®

Ask the customer to remove any samples from the ICP-OES sample introduction area, auto
sampler or around the ICP-OES.

.S i
o®e -
Document Number: G8014-90075 Pageg_ oflﬁf " ':.....' - Agl Ient
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From Insight to Outcome

Preventive Maintenance Procedures

Record Pre-PM instrument performance
Ij Run Instrument Performance test.
Iﬁ Record results in Instrument Performance Test Results Table — Pre-PM.

Clean and inspect ICP-OES system

Look for any obvious external damage or problems.
Inspect water cooling hoses, gas lines and power cord for excessive wear or damage.

Perform a general internal inspection of the system for excessive dust accumulation, clean if
necessary.

Inspect sample introduction components and record any required maintenance in the Service
Engineer Comments and notify the customer as the required actions required.

Record the instrument operating conditions in the ICP-OES Status Results Table.

Replace the radial pre-optics window
Replace the axial pre-optics window for SVDV and VDV instruments.

Check exhaust flow for the correct positive extraction at the exhaust duct to insure they meet

minimum specifications.
Replace air inlet dust filter.
Replace high capacity air inlet dust filter element if installed. Wity

id
#
@
u}
o
ﬁ Replace the polychromator purge filter.
M
o
td
U
O
]

Remove and clean instrument water inlet filter.

Agilent Water Recirculator

] Service not applicable

@' Drain cooling fluid and remove any particles from the chiller reservoir
Bf Remove, clean and reinstall water inlet metal mesh filter if present.
@ Re fill with Agilent Cool Clear cooling fluid.

A Clean the cooling system Air filter and the condenser.

Revision: A.02, Issued: 21 January 2022 .°.;." =
Document Number: G8014-90075 Page ¥ of 4 e '.... e Ag | Ient
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From Insight to Outcome

SPS 3 Auto Sampler

[’{ Service not applicable

L1 Power cycle the autosampler and verify successful initialization.
Inspect X and Z axis belts for wear. Replace is necessary.

Clean X and Z axis slide shafts.

O Oad

Using customer’s racks and the Agilent software move the sample probe to the 4 outermost
corners and rinse port, ensure that the probe is approximately centered in the vial.

SPS 4 Auto sampler

ﬁ Service not applicable

L1 Clean the spill tray, rack location mat, end frames and chassis with a damp soft cloth and
diluted mild detergent.

(1 Clean the auto sampler cover panels, if cover kit is installed, with domestic window cleaner.

[0 Check the X-axis and Z-axis drive belts for cracks, splits, damaged teeth, excessive
fraying, color changes or degradation from fumes.

[0 Check the X-axis, Theta-axis and Z-axis FFC cables for cracks, incorrect positioning, damaged
edges or damaged connectors.

[0 Pump Tubing Replacement. Replace peristaltic pump tubing. Replace all tubing that goes
from the rinse station to the pump and from the pump to the waste/rinse bottles

[ Test using customer’s tray and move the sample probe to the sample vial 1, wash vial and
rinse port and ensure that the probe is centered in the vial. If not use calibration wizard and
calibrate the position.

AVS 4, 6, 7 Advanced Valve System

Mf Service not applicable

[J Replace valve rotor seal

Check fittings for signs of leaks

Check tubing including autosampler tubing for kinks or excessive wear

0o oad

Check high flow pump for signs of leaks

. %o =
Document Number: G8014-90075 Page$ of ]_’4' e ':. ...' o Ag I Ient
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From Insight to Outcome

ICP-OES adjustment

Check position of Zn peak, adjust if required.
Check Argon Ratio, adjust to specified value if required.
Perform Detector Calibration.

SN EVREN

Perform Instrument Calibration.

Record Post-PM instrument performance

@ Run Instrument Performance test.
@ Record results in Instrument Performance Test Results Table - Post PM.
7 For systems using ICP Expert version 7.3 and above, run the following Instrument tests

E4) Subsystem Communications Test
IZ' Air Flow
|j Water Flow
Gas Flows
ﬁ RF Generator
i/ Camera Test
Zr Optics Test
Z Nebulizer Test

Q( Record the result in the Instrument Test Results Table

Revision: A.02, Issued: 21 January 2022 . ".;“' =
Document Number: G8014-90075 Paged of V& el Agllent
© Agilent Technologies, Inc. 2022 TR
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From Insight to Outcome

Restore Instrument

[ For HF applications, ask the customer to reinstall their sample introduction system. ik
ﬁ Leave system in an idle state: on and purging.

Guidance: If the PM service is performed prior to a qualification service, then use the
qualification procedure as a guide for final instrument set up and checkout.

Service Review

Attach available reports/printouts of all tests to this documentation.

Record the Preventive Maintenance service activity in the customer's records/logbook.
Record the PM event in the Smart Alerts loghook, if applicable.

Update/reset instrument maintenance counters as appropriate.

Affix the PM sticker to the system or instrument logbook based on the customer's request.
Complete the Service Engineer Comments section if there are additional comments.
Review this service, parts replaced, and test results obtained with the customer.

If the instrument firmware was updated, record the details of the change in the Service
Engineer's Comments box. Systems in a compliant environment may need additional
documentation.

B SREERAEEERR

Complete the Signature Page with both Service Engineer and Customer signatures.

s 1§ ud"
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From Insight to Outcome

Test Results

Instrument Performance Test Results Table

Note: These measurements do not form part of any specification and are for reference only.

Pre PM Sensitivity Check Post PM Sensitivity Check

Radial Axial * Radial Axial*
Zn213.857 nm SRBR A\00.% G@AN A £700. % ERA L
Mn 257.610 nm SRBR A36%\. O 21209, 3 "496%.\ 24a42.5
Al 396.152 nm SBR VIR \4.6 2.9 \9.6
K 766.491 nm SBR %.0 N. 7 = 24 1

* Axial result is not applicable for GB0T6AA, G8012AA Radial View instruments.

Instrument Test Results Table

Note: The Instrument Test results are for systems using ICP Expert version 7.3 and above only.

Instrument Test Result

Subsystem Communications Test ?9 59

Air Flow ?333

Water Flow PE)&S

Gas Flows ?3 55

RF Generator ?3 s$S

Camera Test ?a $s

Optics Test \Da ss

Nebulizer test \3935
Revision: A.02, Issued: 21 January 2022 .".i."‘ =
Document Number: G8014-90075 PageM of 14 "':....."' Agl Ient
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Agilent 5100, 5110 Preventive Maintenance Checklist

ICP-OES Status Results Table

Agilent
Cross

Lab

From Insight to Outcome

Note: These measurements do not form part of any specification and are for reference only.

Measurement Standby Mode Plasma On

Mains Voltage 229:15% VAC 7226. 6\ VAC
Mains Current 0.0a0 A 0.2\4 A
Instrument Temperature 240 °C 254 °C
RF Air Flow (sensor speed) \5.0 Hz \Q .0 Hz
Plasma Exhaust Temperature No measurement 39 7 °C
Water Flow Oscillator No measurement 1,57 L/min
Water Flow Detector 0.% & L/min 0 - %\ L/min
Water Inlet Temperature T *C 9.9 °C
Polychromator Temperature 35.0 °C 3 5.0 °C
CCD Temperature -34 % °C -3A.% °C
Thermal Stabilizer 35.0 °C 35.0 °C
Argon Supply Pressure 659%.51 kPa C0%.©3 kPa
Purge Gas Supply Pressure*1 656 4\ kPa P \ kPa
Option Gas Supply Pressure*1 - kPa - kPa
Nebulizer Flow No measurement 0.0 L/min
Nebulizer Back Pressure No measurement ANgG-30 kPa
Plasma Gas Flow No measurement N.4% L/min
Auxiliary Gas Flow No measurement \.00 L/min
RF Power No measurement naAa .5 W
RF Supply Current No measurement % 22 2 A
RF Supply Voltage No measurement A& & A< \ Vv

*1 If option installed

Revision: A.02, Issued: 21 January 2022

Document Number: G8014-90075
© Agilent Technologies, Inc. 2022
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Agilent 5100, 5110 Preventive Maintenance Checklist

Consumed PM Parts

C

Agilent

rossLab

From Insight to Dutcome

L]

Product or Model# Quantity
Part Description Part Number where used consumed
) . ) G8010A, GBO11A,
Axial Pre-Optic Window G8010-68014 G8014A/G8015A \
Radial Pre-Optic Window G8010-68015 All A
. ; Y Agilent Water

Agilent Cool Clear Coolant Fluid 5799-0037 Recirculator =
Purge Gas Filter G8010-60136 All \
Air inlet filter G8000-68002 Al \
High Capacity Air Filter G8010-60189 Optional -
Rotor seal for 6-7 port valve for AVS6/7 (G8494-60002 (G8494A/G8495 -
Rotor seal for 4 port valve for AVS4 G8493-60002 G8493A -
?::lse solution to rinse station 2.5mmid x G8410-80123 SpS 4 _
Barb connector 2.5mm-1.5mm ID G8410-80124 SPS 4 -
PVC waste tubing,8mm od x 5mm id, 2m (8410-80122 SPS 4 =
Additional Parts may be required from engineer’s stock:
X axis drive belt 5470047500 SPS 3 -
Z axis drive belt 5410047400 SPS 3 =
Pgrista[tic pump tubing, PVC SolvaFlex, 3 3710049000 SPS 4 _
bridged,

Consumed Parts Reference

(Purchased by customer, not included as part of PM)

[J Section Not Applicable.

Product or Model# Quantity
Part Description Part Number where used consumed
o 18 e
Revision: A.02, Issued: 21 January 2022 *e%* =
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Agilent 5100, 5110 Preventive Maintenance Checklist

Signature Page

Agilent
CrossLab

From Insight to Outcome

Service Engineer Comments (optional)

If there are any specific points you wish to note as part of performing the installation or other
items of interest for the customer, please write in this box.

Service Verification

Service Request Number:

6006 23 N20

Service Engineer Name:

RKewnwakosm S

Service Engine€r Signature:

Kan ‘;)3\«0(\/\ S-

Total number of'pages in this document:

L,

Revision: A.02, Issued: 21 January 2022
Document Number: G8014-90075
© Agilent Technologies, Inc. 2022

Date Service Completed:
Ao Won 2023

Customer Name:

AP\r\oﬁ‘n On\(Oﬂ%
Customer Signature:
A?\nom Oﬂkonz
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Report Summary
Instrument Model
Instrument ID

Instrument Serial Number
Software Version
Firmware Version

Tested By

Agilent 5100/5110 VDV ICP-OES
G8011A/G8015A
MY18030001

7.3.1.9507
3442
Kanyakorn S.

Test Completed On 11/13/2023 9:18:24 AM

Result Summary -

Subsystém Communications Test Skipped
Air Flow Test Skipped
Watér Fljow Test Skipped
Gas Flows Test Skipped
RF Generator Test Skipped
Camera Test Skipped
Optics Test Skipped
Advanced Valve System Test Skipped
Resolution Test Pass
Sensitivity Test Fail
Precision Test Pass
Page 1 0of 4
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Resolution Test Pass
Element Wavelength Specification  Width
N (174.213 nm) £9.40 6.92
As (188.980 nm) £8.20 6.12
C (193.027 nm) <11.50 8.31
Mo (202.032 nm) <8.20 6.35
Cr(206.158 nm) <13.40 8.99
Zn (213.857 nm) <8.70 6.64
Pb (220.353 nm) <9.50 7.06
Co (228.615 nm) <17.20 11.68
Ba (230.424 nm) <9.40 7.27
Mn (257.610 nm) <13.30 9.46
Mn (260.568 nm) £20.30 14.18
Cr (267.716 nm) <11.00 8.01
Cu (324.754 nm) £25.00 18.89
Cu (327.395 nm) £14.20 11.29
Sr (338.071 nm) < 33.50 24.46
Ba (455.403 nm) <44.00 33.62
Sr (460.733 nm) < 36.00 17.37
Ba (493.408 nm) < 36.00 25.47
Ba (614.171 nm) £42.00 25.43
Ar (675.283 nm) <74.00 60.50
K (766.491 nm) <80.00 65.33

Page 2 of 4
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Sensitivity Test Fail
Radial
Element Wavelength Specification Method  Ratio Standard Blank
As (188.980 nm) 246.0 SRBR 142.0 958.5 417
Se (196.026 nm) >41.0 SRBR 105.9 937.4 67.5
Zn (213.857 nm) > 1421.0 SRBR 4190.3 44372.5 111.6
Pb (220.353 nm) 246.0 SRBR 213.9 2521.3 125.4
Mn (257.610 nm) 2 3518.0 SRBR 13681.0 279651.7 416.6
Al (396.152 nm) 234 SBR 121 52269.7 3994.3
Ba (493.408 nm) > 34.0 SBR 185.8 2294372.8  12280.0
K (766.491 nm) 218 SBR 8.0 107401.4 11876.7
Axial
Element Wavelength Specification Method  Ratio Standard Blank
As (188.980 nm) 2208.0 SRBR 189.4 2285.0 129.5
Se (196.026 nm) = 159.0 SRBR 168.7 2813.7 233.8
Zn (206.200 nm) 2234.0 SRBR 905.0 10158.4 123.0
Zn (213.857 nm) 2 1743.0 SRBR 6849.9 135760.6 390.5
Cd (214.439 nm) 24227.0 SRBR 5597.6 92921.3 273.9
Pb (220.353 nm) 2320.0 SRBR 454.8 10111.2 451.1
Mn (257.610 nm) 2 10625.0 SRBR 27295.3 1126118.1  1697.0
Cr (267.716 nm) >1048.0 SRBR 3948.2 144875.3 1322.0
Cu (324.754 nm) 219.0 SBR 49.2 341489.7 6798.2
Al (396.152 nm) 6.0 SBR 14.6 235321.6 15043.9
Ba (493.408 nm) >60.0 SBR 183.3 8393101.3  45538.3
K (766.491 nm) 224.0 SBR 31.2 1447045.2 449171
Page 3 of 4
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Precision Test Pass
Radial
Element Wavelength Specification Measured
Value % RSD
As (188.980 nm) <260 1.22
Se (196.026 nm) <260 0.76
Zn (213.857 nm) <1.50 0.33
Pb (220.353 nm) <260 0.86
Mn (257.610 nm) <1.50 0.45
Al (396.152 nm) <150 0.37
Ba (493.408 nm) <1.50 0.68
K (766.491 nm) <1.50 0.33
Axial
Element Wavelength Specification Measured
Value % RSD
As (188.980 nm) <1.50 0.63
Se (196.026 nm) <1.50 0.87
Zn (206.200 nm) <£1.50 0.59
Zn (213.857 nm) <1.50 0.46
Cd (214.439 nm) <1.50 0.70
Pb (220.353 nm) <£1.50 0.36
Mn (257.610 nm) <1.50 0.95
Cr (267.716 nm) <1.50 0.56
Cu(324.754 nm) <1.50 0.69
Al (396.152 nm) <1.50 0.63
Ba (493.408 nm) <150 0.86
K (766.491 nm) <1.50 1.13
Page 4 of 4

naslainugu




Report Summary

Instrument Model
Instrument ID

Instrument Serial Number
Software Version
Firmware Version

Tested By

Test Completed On

Result Summary

Agilent 5100/5110 VDV ICP-OES
G8011A/G8015A
MY 18030001

7.3.1.9507

3442

Kanyakorn S.
11/13/2023 11:10:02 AM

Subsystem Communications Test Pass
Air Flow Test Skipped
Water Flow Test Skipped
Gas Flows Test Skipped
RF Generator Test Skipped
Camera Test Skipped
Optics Test Pass
Advanced Valve System Test Skipped
Resolution Test Pass
Sensitivity Test Pass
Precision Test Pass
Subsystem Communications Test Pass
Optics Test Pass
Radial Axial
Intensity 3522064 4003312
Wavelength  737.212 737.212
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Resolution Test Pass
Element Wavelength Specification  Width
N (174.213 nm) <940 6.92
As (188.980 nm) <8.20 6.08
C (193.027 nm) <11.50 8.33
Mo (202.032 nm) <8.20 6.31
Cr (206.158 nm) <13.40 8.98
Zn (213.857 nm) <8.70 6.73
Pb (220.353 nm) <950 7.02
Co (228.615 nm) <17.20 11.65
Ba (230.424 nm) <9.40 7.38
Mn (257.610 nm) <13.30 9.46
Mn (260.568 nm) £20.30 14.05
Cr (267.716 nm) <11.00 7.92
Cu (324.754 nm) £25.00 18.84
Cu (327.395 nm) <14.20 11.31
Sr (338.071 nm) £33.50 24.18
Ba (455.403 nm) <44.00 33.28
Sr (460.733 nm) <36.00 17.41
Ba (493.408 nm) <£36.00 2543
Ba (614.171 nm) <42.00 2527
Ar (675.283 nm) £74.00 56.87
K (766.491 nm) <80.00 65.88
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Sensitivity Test Pass
Radial
Element Wavelength Specification Method Ratio Standard Blank
As (188.980 nm) 246.0 SRBR 168.6 1284.6 53.3
Se (196.026 nm) z241.0 SRBR 122.4 1286.0 90.7
Zn (213.857 nm) =1421.0 SRBR 4700.8 53870.1 130.7
Pb (220.353 nm) 246.0 SRBR 236.0 3100.6 155.7
Mn (257.610 nm) 2 3518.0 SRBR 14569.1 318398.1 476.2
Al (396.152 nm) 234 SBR 11.5 59510.5 4761.6
Ba (493.408 nm) 234.0 SBR 170.6 24908356  14514.2
K (766.491 nm) 218 SBR 7.4 117698.7 14024 1
Axial
Element Wavelength Specification  Method Ratio Standard Blank
As (188.980 nm) 2208.0 SRBR 214.5 27086.2 142.8
Se (196.026 nm) 2 159.0 SRBR 188.0 3262.8 255.9
Zn (206.200 nm) 22340 SRBR 1088.2 12794.8 135.3
Zn (213.857 nm) 2 1743.0 SRBR 7564.2 156883.9 427.8
Cd (214.439 nm) 24227.0 SRBR 6647.3 116281.7 304.4
Pb (220.353 nm) 2 320.0 SRBR 519.3 12490.2 530.3
Mn (257.610 nm) 2 10625.0 SRBR 29992.5 1305852.5  1890.2
Cr (267.716 nm) 21048.0 SRBR 4366.6 173343.4 1547.9
Cu (324.754 nm) 219.0 SBR 46.8 361093.0 7560.5
Al (396.152 nm) 26.0 SBR 15.6 274029.5 16498.6
Ba (493.408 nm) 260.0 SBR 203.6 9028914.5 441221
K (766.491 nm) 224.0 SBR 39.7 17015214  41771.8
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Precision Test Pass
Radial
Element Wavelength Specification Measured
Value % RSD
As (188.980 nm) <260 0.85
Se (196.026 nm) £260 1.26
Zn (213.857 nm) <1.50 0.42
Pb (220.353 nm) <2860 0.54
Mn (257.610 nm) £1.50 0.60
Al (396.152 nm) <1.50 047
Ba (493.408 nm) <1.50 0.68
K (766.491 nm) £1.50 0.50
Axial
Element Wavelength Specification Measured
Value % RSD
As (188.980 nm) <1.50 0.42
Se (196.026 nm) <1.50 0.66
Zn (206.200 nm) <1.50 0.42
Zn (213.857 nm) <1.50 0.54
Cd (214.439 nm) <1.50 0.42
Pb (220.353 nm) <1.50 0.22
Mn (257.610 nm) <150 0.54
Cr (267.716 nm) <1.50 0.49
Cu (324.754 nm) <1.50 0.85
Al (396.152 nm) <1.50 0.61
Ba (493.408 nm) £1.50 0.78
K (766.491 nm) £1.50 1.00
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Report Summary

Instrument Model
Instrument ID

Instrument Serial Number
Software Version
Firmware Version

Tested By

Test Completed On

Result Summary

Agilent 5100/5110 VDV ICP-OES
G8011A/G8015A
MY 18030001

7.3.1.9507

3442

Kanyakorn S.
11/13/2023 11:15:43 AM

Subsystem Communications Test Pass
Air Flow Test Pass
Water Flow Test Pass
Gas Flows Test Pass
RF Generator Test Pass
Camera Test Pass
Optics Test Skipped
Advanced Valve System Test Skipped
Resolution Test Skipped
Sensitivity Test Skipped
Precision Test Skipped
Subsystem Communications Test Pass
Air Flow Test . Pass

30% Air Flow (relative 75% Air Flow (relative

speed) speed)

14.00 20.00
Water Flow Test Pass

RF Water Fiow(L/min)  Camera Water Flow Water Inlet Temperature

(L/min)

1.27 0.81

(°C)
20.37
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Gas Flows Test

. Pass

Nebulizer Actual Flow Back Auxiliary Actual Flow Back

Target Flow Pressure Target Flow Pressure

0.70 0.70 271.62 2.00 2.00 111.13

Makeup Actual Flow Back Plasma Actual Flow Back

Target Flow Pressure Target Flow Pressure

2.00 2.00 116.00 18.00 17.94 23.11

RF Generator Test Pass

RF Power Supply Test Passed

RF Power Supply (V) 147.380

RF Oscillator Test Passed

RF Oscillator Frequency 25.843

(MHz)

Work Coil Current (A) 44.410

RF Power Supply Current (A) 1.999

Camera Test Pass
Integration Time  Standard Deviation  Status
(ms)

Electronic Offset Test 1000 5.361 Passed

Dark Current Test 6000 0.779 Passed

Array Test 5 0.025 Passed

Linearity Test 0.118 Passed
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