List of Instruments Certification for Air & Noise Quality Analysis

No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification | Date of [Due date of | Remark
No. Calibration | Calibration
Ambient
1 [Orifice Transfer Standard Total Suspended Particulate (TSP) Thermo Scientific G25A Tisch Environmental,Inc. 05072022 5 Jul 22 4 Jul 24 -
Calibrator Particulate Matter < 10 um (PM, ) 158M
2 |U-Tube Manometer Total Suspended Particulate (TSP) Dwyer 1221-36-W/M Technology Promotion Association 23P1402 9 May 23 8 May 24 -
Particulate Matter < 10 um (PM,) - (Thailand-Japan)
4 |Aneroid Barometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 22P2722 22 Jul 22 21 Jul 23 -
Particulate Matter < 10 pm (PM,,) (Thailand-Japan)
5 |Dial Thermo-Hygrometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 22H1583 27 Jul 22 26 Jul 23 -
Particulate Matter < 10 um (PM,,) (Thailand-Japan)
6 |Wind Speed/Wind Direction WS/WD LSI LASTEM E-LOG305 Thai Meteorological Department 413/23 12 Jul 22 11 Jul 23 -
20020301
7 |Wind Speed/Wind Direction WS/WD LSI LASTEM E-LOG305 Thai Meteorological Department 414/23 12 Jul 22 11 Jul 23 -
21020224
8 |Wind Speed/Wind Direction WS/WD LSI LASTEM 05103-5 Thai Meteorological Department 414/23 12 Jul 22 11 Jul 23 -
19040403
9 |Wind Speed/Wind Direction WS/WD LSI LASTEM E-LOG305 Thai Meteorological Department 429/22 19 Jul 22 18 Jul 23 -
19040406
10 |Wind Speed/Wind Direction WS/WD LSI LASTEM E-LOG305 Thai Meteorological Department 432/22 25 Jul 22 24 Jul 23 -
20120283
11 |Sound Level Calibrator Calibrate Sound Level Meter Svantek SV35A Innovative Instrument 22-ACT-406 1 Jul 22 30 Jun 23 -
(Acoustic Calibrator) 73249 Co.,Ltd.




List of Instruments Certification for Air & Noise Quality Analysis

No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of [Due date of| Remark
No. Calibration | Calibration
Ambient
12 |Sound Level Meter LAeq 20 he Lamaxe Laoor Ladn Larson Davis LXT2 Innovative Instrument 22-ACT-036 21 Jan 22 20 Jan 24 -
0005400 Co.,Ltd.
13 |Sound Level Meter LAeq 20 he Famaxe Lagor Ladn Larson Davis LXT2 Innovative Instrument 22-ACT-103 11 Feb 22 10 Feb 24 -
0005402 Co. L td.
14 |Sound Level Meter LAeq 20 he Eamaxe Lasor Ladn Larson Davis LxT2 Innovative Instrument 22-ACT-101 11 Feb 22 10 Feb 24 -
0005405 Co.,Ltd.
15 |Sound Level Meter LAeq 20 he Lamaxe Laoor Ladn Larson Davis LxT2 Innovative Instrument 22-ACT-037 21 Jan 22 20 Jan 24 -
0005407 Co.,Ltd.
16 |Sound Level Meter |_Aeq 20 he Lamae Lagor Ladn Larson Davis LxT2 Innovative Instrument 22-ACT-104 11 Feb 22 10 Feb 24 -
0006614 Co.,Ltd.
17 |Sound Level Meter LAeq 20 he Lamaxe Lagor Ladn Larson Davis LXT2 Innovative Instrument 22-ACT-102 11 Feb 22 10 Feb 24 -
0006615 Co.,Ltd.
18 |Sound Level Meter LAeq 20 he Lamaxe Laoor Ladn Larson Davis LxT2 Innovative Instrument 22-ACT-113 15 Feb 22 14 Feb 24 -
0006616 Co.,Ltd.
19 |Sound Level Meter LAeq 20 he Lamaxe Laoor Ladn Larson Davis LXT2 Innovative Instrument 22-ACT-100 11 Feb 22 10 Feb 24 -
0006617 Co.,Ltd.
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(Readability 0.1 mg)

B108115858

(Thailand-Japan)

No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of Remark
No. Calibration Calibration*
\seslandnuszvissujinisiinsziganinenie
1 |Analytical Balance s!uazaaﬁ:m (TSP) Mettler-Toledo AB204-S / Technology Promotion Association 23MM331 7 Apr 23 5 Apr 24 -
(Readability 0.1 mg) Huazoosuunliiiu 10 lunseu 1128312528 (Thailand-Japan)
2 |Analytical Balance Mettler-Toledo AB204-S/FACT / Technology Promotion Association 23MM332 7 Apr 23 5 Apr 24 -

U3t gludia weuundad weus 1uALlESs roudausun $1in
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../Balance/BL2023/23 0407 Balance 1128312528 Cer No 23MM331.pdf
../Balance/BL2023/23 0407 Balance B108115858 Cer No 23MM332.pdf

RECALIBRATION

TISCH
' ‘ July 5, 2023

Environmental

%g-é 2/%% :

Calibration Certification Information
Cal. Date: July 5, 2022 Rootsmeter S/N: 438320 Ta: 297 °K
Operator: Jim Tisch Pa: 750.1 mm Hg
Calibration Model #: G25A Calibrator S/N: 158M
Vol. Init Vol. Final AVol. ATime AP AH
Run (m3) (m3) (m3) (min) (mm Hg) (in H20)

1 1 2 1 1.3240 3.2 2.00

2 3 4 1 0.9480 6.4 4.00

3 5 6 1 0.8480 7.9 5.00

4 7 8 1 0.8060 8.7 5.50

5 9 10 1 0.6670 12.7 8.00

Data Tabulation

P T:
Vstd Qstd ‘\/AH( PS?d )( -?itid ) Qa /_\H(Ta/Pa)
(m3) (x-axis) (y-axis) Va (x-axis) (y-axis)
0.9860 0.7447 1.4073 0.9957 0.7521 0.8899
0.9818 1.0357 1.9902 0.9915 1.0459 1.2585
0.9798 1.1554 2.2251 0.9895 1.1668 1.4071
0.9788 1.2143 2.3337 0.9884 1.2263 1.4757
0.9735 1.4595 2.8146 0.9831 1.4739 1.7798
m= 1.96745 m= 1.23199
QSTD b= -0.05315 QA b= -0.03361
r= 0.99995 r= 0.99995
Calculations
Vstd=|AVol((Pa-AP)/Pstd)(Tstd/Ta) Va=|AVol((Pa-AP)/Pa)
Qstd=|Vstd/ATime Qa=|Va/ATime

For subsequent flow rate calculations:

Qstd= 1/m<< \/AH(%}(%))@) Qa= 1/m<<‘/m>-b>

Standard Conditions
Tstd: 298.15 -k RECALIBRATION
Pstd: 760 mm Hg
Key US EPA recommends annual recalibration per 1998
AH: calibrator manometer reading (in H20) 40 Code of Federal Regulations Part 50 to 51,
AP: rootsmeter manometer reading (mm Hg) Appendix B to Part 50, Reference Method for the
Ta: actual absolute temperature (°K) Determination of Suspended Particulate Matter in
Pa: actual barometric pressure (mm Hg) the Atmosphere, 9.2.17, page 30
b: intercept ’ ’
m: slope
Tisch Environmental, Inc. www.tisch-env.com
145 South Miami Avenue OLl FREE: (877)263-7610

Village of Cleves, OH 45002 Lgﬂaqs mewsﬁ 7-9009
L |


http://www.tisch-env.com/
http://www.tisch-env.com/
http://www.tisch-env.com/

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 ~ Certfiate No. - 25m02

Equipment : U Tube Manometer
Manutacturer: Dwyer This certificate may not be reproduced other than in full,
except with the prior written approval of the head of
Model : 1221-36-WIM Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: -
ID No.: UAE.EFM.180/2561

Condition As-Received: Used Item

Received Date: 26 April 2023
Calibration Date: 09 May 2023
Reference: 2304-0703WSC Submitted by: United Analyst and Engineering Consultant Co. Ltd.

Ambient Temperature: ( 23 * 2 ) °C

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

Relative Humidity: (50 % 15) %

Atmospheric Pressure: 1010 mbar

Procedure used: The calibration was conducted by direct comparison method against Pressure Measuring Instruments
Standard according to in-house calibration procedure CP-P04, using " DKD-R 6-1 ; Calibration of Pressure
Gauges, Edition 03/2014 " as a guidelines.

Condition of this result of calibration

1.Reference standards instuments :

Instrument Model Serial No. Certificate No. Due Date
1) Pressure Calibrator PC106P 1189 MP-0137-22 24 Aug 2023

2.This result of calibration was made on requested at the point specified by customer.

3.Scale and conversion factor is 1 kPa = 4,0146293 inHz20

4.This instrument was used clean air as pressure media.

5.This instrument was calibrated by applied pressure to high-port (+) side and low-port (-) side open to atmospheric pressure.
B.This instrument was installed in vertical orientation and top of the pressure port was used as the reference level.

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 :  Suwit Aussarree Approved Signatory : At f'ﬁ-[w ! F
Issue Date : 11 May 2023 [ ]1Phalinee Prabpaipal

[ ]Sura Suwannasri
VfAttapol Panurach

wnansluemuny
B 0314242



Cert.No.: 23P1402

Page: 2 of 2
Result of calibration:- Without adjustment Range : 0 inH,O to 36 inH;0
Function:- Pressure Measurement Scale Interval : 0.1 inH;O( The Fifth Estimate )
Increasing Pressure
UUC Indication
Applied Pressure High-port side Low-port side AP Error
(inH,0) (inH;0) (inH;0) (inH,0) (inH;0)
0.00 0.00 0.00 0.00 0.00
2.00 1.00 -1.00 2.00 0.00
4.00 2.00 -2.00 4.00 0.00
6.00 3.00 -3.00 6.00 0.00
8.00 4.00 -4.00 8.00 0.00
10.00 5.00 -5.00 10.00 0.00
12.00 6.00 -6.00 12.00 0.00
14.00 7.00 -7.02 14.02 0.02
16.00 8.00 -8.02 16.02 0.02
18.00 9.02 -9.04 18.06 0.06
20.00 10.02 -10.04 20.06 0.06
22.00 11.00 -11.04 22.04 0.04
24.00 12.02 -12.06 24.08 0.08
26.00 13.02 -13.06 26.08 0.08
28.00 14.02 -14.04 28.06 0.06
30.00 15.02 -15.02 30.04 0.04
32.00 16.00 -16.02 32.02 0.02
34.00 17.00 -17.00 34.00 0.00
35.80 17.96 -17.98 35.94 0.14
The uncertainty of measurement was + 0.11 inH,0
*UJUC = Unit Under Calibration
* AP = High-port side - Low-port side
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 %.
-o00o-
Att=pol F
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Equipment :
Manufacturer:
Model :

Serial No.:

ID No.:

Condition As-Received:

Received Date:

Calibration Date:

Reference:
Ambient Temperature:
Relative Humidity:

Atmospheric Pressure:

Procedure used:

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250 %7/ —~\0%
TEL. 0-2717-3000-24 FAX. 0-2719-9484

Certificate of Calibration

Aneroid Barometer

Barigo

UAE.ANV.013/2547

Used Item
20 July 2022
22 July 2022

2207-0584WSC
(83 s 2 )i°C

(50 15 ) %

1010 mbar
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CALIBRATION 0008

Certificate No. : 22P2722
Page: 1 of 2

This certificate may not be reproduced other than in full,
except with the prior written approval of the head of
Corporate Services 3: Equipment Calibration and Testing Services.

Submitted by: United Analyst and Engineering Consultant Co. Ltd.

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

The calibration was conducted by direct comparison method against Pressure Measuring Instruments

Standard according to in-house calibration procedure CP-P10, using " DKD-R 6-1 ; Calibration of Pressure
Gauges, Edition 03/2014 " as a guidelines.

Condition of this result of calibration

1.Reference standards instuments :

Instrument

1) Standard Barometer

Due Date
02 May 2023

Model Serial No.
DPI142 1422505046

Certificate No.
MP-0076-22

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.

4.3cale 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.

B.This Certification is traceable to the International System of Unit maintained at:-

-National Institute of Metrology Thailand (NIMT)

Calibrated by :
Issue Date :

Suwit Aussarree
25 July 2022

Altapel R

Approved Signatory : f
[ ] Phalinee Prabpaipal

[ ] Sura Suwannasri
]/rAttapol Panurach

lenaslupmuny
B 0293205



Cert.No.: 22P2722
Page: 2 of 2

Result of calibration:- Without adjustment Range : 720 mmHg to 780 mmHg
Function:- Absolute Pressure Measurement Scale Interval : 1 mmHg ( The Fifth Estimate )

Increasing Pressure

Applied Pressure (mmHg) | 718.46 | 729.33 | 739.85 | 750.22 | 760.90 | 772.01 | 785.89

UUC* Indication (mmHg) 720.0 730.0 740.0 750.0 760.0 770.0 780.0

Error (mmHg) 1.54 0.67 0.15 -0.22 -0.90 -2.01 -5.89

Decreasing Pressure
Applied Pressure (mmHg) | 785.90 | 771.89 | 760.85 | 750.17 | 739.90 | 729.57 | 718.62

UUC* Indication (mmHg) 780.0 770.0 760.0 750.0 740.0 730.0 720.0
Error (mmHg) -5.90 -1.89 -0.85 -0.17 0.10 0.43 1.38

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-

v iapol .
lenaslumua
a 1118533



TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG, BANGKOK 10250
TEL. 0-2717-3000-24 FAX. 0-2719-9484
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Equipment :
Manufacturer:
Model :

Serial No.:

ID No.:

Condition As-Received:

Received Date:

Calibration Date:

Reference:
Ambient Temperature:

Relative Humidity:

Procedure used:

CALIBRATION 0002

Certificate No. : 22H1583
Page: 10of 2

Certificate of Calibration

Dial Thermo-Hygrometer

This certificate may not be reproduced other than in full,

except with the prior written approval of the head of

= Corporate Services 3: Equipment Calibration and Testing Services.

Barigo

UAE.ANV.016/2547
Used Item
20 July 2022

22 July 2022
to 27 July 2022

2207-0586WSC Submitted by: United Analyst and Engineering Consultant Co.,Ltd.
(25 £ 3) °C
(50 +20) % 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak,

Phrakhanong, Bangkok 10260

Calibration were conducted using in-house calibration procedure CP-H02 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) Standard Chilled Mirror Hygrometer Sensor Dew Prime |l 31863 19714 17 Sep 2022
2) Standard Humidity/Temperature Meter 400 10240757 TH-0125-21 13 Dec 2022

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 at:-
-National Institute of Standards and Technology (NIST) , The United States of America
-National Institute of Metrology Thailand (NIMT)

Calibrated by :  Somchai Dumwor Approved Signatory : __,

%

Issue Date : 03 August 2022 [ ] Chakrit Waewanjua

[ ] Pornthippa Tameyakul

[ ]Viporn Tantiyawutti

lnaslumua
5 0293719



Hesult of Calibration:-
Function:

Without Adjustment
Humidity measurement.

Reference Standard uuc*
Temperature Humidity Reading
(°C) (%R.H.) (%R.H.)
25.0 40.1 42
25.0 60.0 63
25.0 80.0 78
Result of Calibration:- Without Adjustment
Function: Temperature measurement.
Standard uuce
Temperature Reading
(°C) ("C)
20.00 20.0
30.01 30.0
35.04 35.0
39.98 40.0

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%.

-000-

Error

(%R.H.)
1.9
3.0
2.0

Error
(°C)
0.00
-0.01
-0.04
0.02

Cert. No.: 22H1583
Page.: 2 of 2

Uncertainty
of Measurement
(x%R.H.)
1.6
1.8
2.0

Uncertainty
of Measurement
(x°C)
0.72
0.72
0.72
0.72

enaslumuny
al1119771



_ THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

Calibration Certificate

lssued by: Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue 12 July, 2022 Certification No. 413/22
Page : 1 of 7
* IJ -l - bt Ll

Object ; bATRNHAATINIAGRALLHNINGT

Manufacturer : LSl

Type : Dato Logger E-LOG 305 wind speed and wind direction ~ DNA 821
Thermoigrometers DMABT5 Barometer DQA 801

Mfg Code ; Dato Logger 020020301  wind speed and wind direction ~ 20010221
Thermoigrometers 19100298 Barometer 20030067

Customer S United Analyst and Engineering Consultant Co.,Ltd.

81 Soi Udomsuk 41, Sukhumvit Road,
Bangchak, Prakanong, Bangkok 10260.

Calibration Condition : Temperature 25.1 ®C  Barometric Pressure 1014.6 hPa

NATIONAL STANDARD WIND TUNNEL :Thermal Anemometer 642 S/N 91563
: HOOK GAGE NO 1425 : Wind Aloft Plotting Board
N.I.S.T. Test Reference Number 731/241460
: Ultrasonic Anemometer Model DA-650-3TV (sensor TR-90AH)
Serial Number 110730029 (sensor 120629586)
JAPAN QUALITY ASSURANCE ORGANIZATION

STANDARD THERMOMETER : Theodor Friedrich : Dry No.8390/94 Wet Na. 8389/94

. testo, testo 645 Serial No. 02848057 : Thermoschneider No.

STANDARD BAROMETER

Calibrated by : NG\d"‘PJTOK. Si ned

Mr. Watcharapol Subwat Mr Pis

Mechanical Engineer



THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

The Result of Calibration

Wind Speed And Wind Direction Certification No. 413/22

12 July, 2022 Model DNAS21 S/N 20010221 Page : 2 of 7

Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER

Ultrasonic Anemometer | Pressure | Vacumm| Pressure Velocity Correction

m/sec inches | inches hPa m/sec m/sec

1.00 » * = I -0.10

3.02 = . E: 2.9 0.12

5.00 - o = 4.5 0.50

7.04 = = = 6.8 0.24

9.02 : = = 8.5 0.52

11.02 " = - 10.8 0.22

13.01 o - = 12.5 0.51

15.01 & = & 14.8 0.21

17.02 = = % 16.5 0.52

20.02 = - o 19.8 0.22

Wind Aloft Plotting Board.

US.DEPARTMENT OF COMMERCE WEATHER BUREAU

WIND DIRETION TESTED WIND DIRECTION
0 0
90 90
180 180
270

Calibrated by : Hﬁh‘ﬁ&[fd\

Mr, Watcharapol Subwat

Mechanical Engineer




THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

The Result of Calibration

Barometer Model DQAB01 s/n 20030067

Certification No. 413/22

12 July, 2022 Page : 3 of 7
Standard Barometer Tested Barometer Correction

Pressure Pressure

1010.77 10110 -0.23
1008.67 1008.9 -0.23
1010.49 1010.8 -0.31
1010.67 1011.0 -0.33
1010.78 1011.1 -0.32
1011.09 1011.85 -0.41
1011.21 1011.7 -0.49
1011.06 1011.5 -0.44
1010.80 1011.1 -0.30
1010.62 1011.0 -0.38
1010.45 1010.8 -0.35
1009.93 10103 -0.37
1009.78 1010.2 -0.42
1009.43 1009.8 -0.37
1009.29 1009.9 -0.61
1008.93 1009.4 -0.47
1008.66 1009.0 -0.34
1008.33 1008.7 -0.37
1008.15 1008.5 -0.35
1007.28 1007 .6

Average

Calibrated by : Nﬂqaqujk

Mr., Watcharapol Subwat

Mechanical Engineer




THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

The Result of Calibration

Barometer Model DQABD1 s/n 20030067

Certification No. 413/22

12 July, 2022 Page : 4 of 7
Standard Barometer Tested Barometer Correction

Pressure Pressure

758.14 758.3 017
756.56 756.7 0.17
757.93 758.2 -0.23
758.06 758.3 -0.25
758.15 758.4 -0.24
758.38 758.7 -0.31
758.47 758.8 -0.37
758.36 758.7 -0.33
758.16 758.4 -0.23
758.03 758.3 -0.29
757.90 758.2 -0.26
rarsl 757.8 -0.28
757.40 757.7 -0.32
757.13 757.4 -0.28
757.03 757.5 -0.46
756.76 7571 -0.35
756.56 756.8 -0.26
766.31 756.6 -0.28
756.17 756.4 -0.26
755.52 755.8 -0.24

Average

H&umTﬂL

Mr. Watcharapol Subwat

Calibrated by :

Mechanical Engineer

Me

A
A0S M

L) HE + ..

A I Sy i

> XA el = 5 :I?

IR
o G T

B Nagom, T pl
oFplogical Instruménts B
- E: - f. ., ‘{. :‘L

2
N3



The Result of Calibration

Thermoigrometers Model DMA 875 s/n 19100298

THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

Certification No. 413/22

12 July, 2022 Page 5 5:of 7
Standard Temperature Sensor Reading
Temp. Reading Correction
'c g e
45.24 45.31 -0.07
30.36 30.46 -0.10
156.12 15:19 -0.07
: /_.;Q)@ﬁﬂu:\b\_'
Calibrated by : o &
Nalroaga. & 2S5\

Mr. Watcharapol Subwat

Mechanical Engineer
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THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

The Result of Calibration

Thermoigrometers Model DMA 875 s/n 19100298

Certification No. 413/22

12 July, 2022 Page : 6 of 7
Standard Relative Humidity Sensor Reading
Humidity Reading Correction
% R.H. % R.H, % R.H,
84.25 B2.3 1.88
62.14 62.0 0.14
41.32 42.3 -0.98

Calibrated by : ‘ E } I t?b&

Mr. Watcharapol Subwat

Mechanical Engineer

naslumuny



Date of Issue 12 July,2022 Certification No413/22

Page: 7of 7

luSuses

Q Qs J ar Ll 4 / ﬂ.
wilientutvesusesdn mseeindu 8¥e LSI uuy TIPPING BUCKET

Y119 324 cm? Model DQA 230.1 Serial 20020189 yiimsaeuifigufiundarunu

1177974 GAUGE DIAMETER 8.0 INCHES , NEGRETTI & ZAMBRA LONDON
&

No 71082 uazanunsni 11414 agndesniusivaziduaveunsesiio ( 0.2 may

TIP)

aneisswa ningimnl)

PINTFIUIRYNS

wnaslumuny



THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

Calibration Certificate

Issued by: Calibration & Test Section : Meteorological Instruments Bureau

Datc of Issue 12 July, 2022 Certification No. 414/22
Page : 1 of 7
Object : waailanaadagaiinniven
Manufacturer : LSI
Type : Dato Logger E-LOG 305 wind speed and wind direction DNA 821
Thermoigrometers DMABT75 Barometer DQA 801
Mfg Code : Dato Logger 21020224 wind speed and wind direction 20010221
Thermoigrometers 19100298 Barometer 20030087
Customer - United Analyst and Engineering Consultant Co.,Ltd.

81 Soi Udomsuk 41, Sukhumvit Road,
Bangchak, Prakanong, Bangkak 10260.

Calibration Condition : Temperature 25.1 ®Cc  Barometric Pressure 10146 hPa

NATIONAL STANDARD WIND TUNNEL :Thermal Anemometer 642 S/N 91563
: HOOK GAGE NO 1425 : Wind Aloft Plotting Board
N.I.S.T. Test Reference Number 731/241460
: Ultrasonic Anemometer Model DA-850-3TV (sensor TR-90AH)
Serial Number 110730029 (sensar 120629586)
JAPAN QUALITY ASSURANCE ORGANIZATION
STANDARD THERMOMETER : Theodor Friedrich : Dry No.8390/94 Wet No. 8389/94

* testo, leslo 645 Serial No. 02848057 : Thermoschneider No.918

STANDARD BAROMETER : Digital Barometer Vaisala ﬁ?
: Digital Barometer Vaisa PB330D <43

\ / e MR\ -
{ b~ R e 1%
Calibrated by : [&SH“CQVEL— Sizfd: _ /./ l( , AL
M. Pi \ *

Mr. Watcharapol Subwat

Mechanical Engineer



Calibrated by :

Mr. Watcharapol Subwat

Mechanical Engineer

THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

The Result of Calibration

Wind Speed And Wind Direction Certification No. 414/22
12 July, 2022 Model DNA821 S/N 20010221 Page : 2 of 7
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm| Pressure Velocity Correction
m/sec inches | inches hPa m/sec m/sec
1.00 = - . kil -0.10
3.02 B - = 29 0.12
5.00 > = = 4.5 0.50
7.04 - = = 6.8 0.24
9.02 = o = 8.5 0.52
11.02 = = = 10.8 0.22
13.01 = . - 12.5 0.51
15.01 7 = = 14.8 0.21
17.02 = - e 16.5 0.52
20.02 = = = 19.8 0.22

Wind Aloft Plotting Board.
US.DEPARTMENT OF COMMERCE WEATHER BUREAU

WIND DIRETION TESTED WIND DIRECTION
0 0
90 90
180 180
270

Nekrocpos




THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel, 081-454-2804,0-2399-0469

The Result of Calibration

Barometer Model DQA801 s/in 20030067

Certification No. 414/22

12 July, 2022 Page : 3 of 7
Standard Barometer Tested Barometer Correclion

Pressure Pressure

1010.77 1011.0 -0.23
1008.67 1008.9 -0.23
1010.49 1010.8 -0.31
1010.67 1011.0 -0.33
1010.78 1011.1 -0.32
1011.09 10171.5 -0.41
1011.21 1011.7 -0.49
1011.06 1011.5 -0.44
1010.80 1011.1 -0.30
1010.62 1011.0 -0.38
1010.45 1010.8 -0.35
1009.93 1010.3 -0.37
1009.78 1010.2 0.42
1009.43 1009.8 -0.37
1009.29 1009.9 -0.61
1008.93 1009.4 -0.47
1008.66 1009.0 -0.34
1008.33 1008.7 -0.37
1008.15 1008.5 -0.35
1007.28 1007 .6

Average

Calibrated by : NQ‘]M‘?OL
Mr. Watcharapol Subwat

Mechanical Engineer




THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

The Result of Calibration

Barometer Model DQAB01 s/n 20030067

Certification No. 414/22

12 July, 2022 Page : 4 of 7
Standard Barometer Tested Barometer Correction
Pressure Pressure
758.14 758.3 -0.17
756.56 756.7 0.7
757.93 758.2 -0.23
758.06 758.3 -0.25
758.15 7584 -0.24
758.38 758.7 -0.31
768.47 758.8 -0.37
758.36 758.7 -0.33
758.16 758.4 -0.23
758.03 758.3 -0.29
757.90 758.2 -0.26
157.51 757.8 -0.28
757.40 7577 -0.32
15713 757.4 -0.28
757.03 757.5 -0.46
756.76 7571 -0.35
756.56 756.8 -0.26
756.31 756.6 -0.28
756.17 7564 -0.26
755.52 7558
Average

Calibrated by : H\G“ [‘.h‘Q:F:L

Mr. Watcharapol Subwat

Mechanical Engineer




THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

The Result of Calibration

Thermoigrometers Model DMA 875 s/n 19100298

Certification No. 414/22

12 July, 2022 Page : 5 of 7
Standard Temperature Sensor Reading
Temp. Reading Correction
"c C ‘e
45.24 45.31 -0.07
30.36 3046 -0.10
15.12 15.19 -0.07

Calibrated by : Né‘@m?i

Mr. Watcharapol Subwat i -nstl\"lirﬂq,_ ts B

Mechanical Engineer

inanslumuny



THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

The Result of Calibration

Thermaigrometers Model DMA 875 s/n 19100298

Certification No. 414/22

12 July, 2022 Page : 6 of 7
Standard Relative Humidity Sensor Reading
Humidity Reading Correction
Y% R.H. % R.H. % R.H.
84.25 82.3 1.95
62.14 62.0 0.14
41.32 42.3 -0.98

Calibrated by : l g 1 I (’PDK.

Mr. Watcharapol Subwat

Mechanical Engineer

ienanslummun



Date of Issue 12 July,2022 Certification No414/22

Page: 7of 7
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THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

Calibration Certificate

Issued by: Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue 12 July, 2022 Certification No. 415/22
Page 1 1 [of 7
A oA -t et -

Object i LATRIHAMNTINIAR AIULNINEN
Manufacturer : LS|
Type ; Dato Logger E-LOG 305 wind speed and wind direction DNA 827

Thermoigrometers DMABTS Barometer DQA 801
Mfg Code Dato Logger 19040403 wind speed and wind direction 19050233

Thermoigrometers 19050004 Barometer 19040191
Customer : United Analyst and Engineering Consultant Co.,Ltd.

81 Soi Udomsuk 41, Sukhumvit Road,
Bangchak, Prakanong, Bangkok 10260.

Calibration Condition : Temperature 25.1 °Cc  Barometric Pressure 1014.1 hPa

NATIONAL STANDARD WIND TUNNEL  :Thermal Anemometer 642 S/N 91563
: HOOK GAGE NO 1425 : Wind Aloft Plotting Board
N.I.S.T. Test Reference Number 731/241460
: Ultrasonic Anemometer Model DA-650-3TV (sensor TR-90AH)
Serial Number 110730029 (sensor 120629586)
JAPAN QUALITY ASSURANCE ORGANIZATION

STANDARD THERMOMETER : Theodor Friedrich : Dry No.8390/94 Wet No. 8389/94

: testo, testo 645 Serial No, 02848057 : Thermoschneider No.918802

STANDARD BAROMETER : Digital Barometer Vaisala

/ffrgi'tﬁll Barometer Vaisg

Calibrated by : H@d-q;rrk Sigéiz
-
Mr. Watcharapol Subwat Mr i omsut
Mechanical Engineer




THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

The Result of Calibration

Wind Speed And Wind Direction

Certification No. 415/22

12 July, 2022 Model DNAB27 S/N 19050233 Page : 2 of 7
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm| Pressure Yelocity Correction
misee inches | inches hPa m/see m/sec
1.00 = . = 1.0 0.00
3.02 = - = 2.8 0.22
5.00 = 5 4.5 0.50
7.04 = = > 6.8 0.24
9.02 - - o 8.5 0.52
11.02 = = » 10.8 0.22
13.01 - K S 12.5 0.51
15.01 g = = 14.8 0.21
17.02 - - - 16.5 0.52
20.02 = . 19.8 0.22

Wind Aloft Plotting Board.

US.DEPARTMENT OF COMMERCE WEATHER BUREAU

WIND DIRETION TESTED WIND DIRECTION
0 0
Q0 90
180
270

Calibrated by : I'\bhmTJ\.

Mr. Watcharapol Subwat

Mechanical Engineer




THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

The Result of Calibration

Barometer Model DQABD1 ¢/n 19040191

Certification No. 415/22

12 July, 2022 Page : 3 of 7
Standard Barometer Tested Barometer Correction

Pressure Pressure

1010.77 1008.3 2.47
1008.67 1006.2 247
1010.49 1008.2 2.29
1010.67 1008.4 227
1010.78 1008.5 2.28
1011.09 1008.6 2.49
1011.21 1008.8 241
1011.06 1008.7 2.36
1010.80 1008.4 240
1010.62 1008.3 2.32
1010.45 1008.2 2.25
1009.93 1007.7 2.23
1009.78 1007.5 2.28
1009.43 1007.2 2.23
1009.29 1006.9 2.39
1008.93 1006.6 2.33
1008.66 1006.4 2.26
1008.33 1006.1 223
1008.15 1005.9 2.25
1007.28 1004 .8 2.48

Average

Culibicated by Hﬂ'b*mt])ok

Mr, Watcharapol Subwat

Mechanical Engineer




THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

The Result of Calibration

Barometer Model DQABO1 </n 19040191

Certification No. 415/22

12 July, 2022 Page : 4 of 7
Standard Barometer Tested Barometer Correction
Pressure Pressure
758.14 756.3 1.85
756.56 754.7 1.85
757.93 756.2 1.72
758.06 756.4 1.70
758.15 756.4 1.71
758.38 756.5 1.87
758.47 756.7 1.81
758.36 756.6 LT
758.16 756.4 1.80
758.03 756.3 1.74
757.90 756.2 1.69
757.51 756.8 1.67
757.40 755.7 1.71
767.13 766.5 1.67
757.03 755.2 1.79
756.76 755.0 1.75
756.56 754.9 170
756.31 754.6 1.67
756.17 754.5 1.69
75552 T63.7 1.86
Average

Calibrated by : Nﬁb‘r“"qﬁ*

Mr. Watcharapol Subwat

Mechanical Engineer




THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvyit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

The Result of Calibration

Thermoigrometers Model DMA 875 s/n 19050004

Certification No. 415/22

12 July, 2022 Page : 5 of 7
Standard Temperature Sensor Reading
Temp. Reading Correction
‘c G >
45,24 45.18 0.06
30.36 30.31 0.05
18.12 15.04 0.08

Calibrated by : )
Ne Ummfok
Mr. Watcharapol Subwat

Mechanical Engineer

wnaslumuny



THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

The Result of Calibration

Thermoigrometers Model DMA 875 s/n 19050004

Certification No. 415/22

12 July, 2022 Page : 6 of 7
Standard Relative Humidity Sensor Reading
Humidity Reading Correction
% R.H, % R.H. % R.H.
84.25 822 2.05
62.14 61.1 1.06
41.32 40.9 0.42

Calibrated by : Nﬂ{ | (

Mr. Watcharapol Subwat

Mechanical Engineer

enasluAuA



Date of Issue 12 July,2022 Certification No.415/22
Page : 7o0f 7
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THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

Calibration Certificate

Issued by : Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue 20 July, 2022 Certification No. 429/22
Page : | of 7
" J =l o - -
Object f LATENNB N TINIAE G UENINE
Manufacturer : LSI
Type : Dato Logger E-LOG 305 wind speed and wind direction ~ DNA 827

Thermoigrometers DMABT5 Barometer DQA 801

Mfg Code : Dato Logger 19040406 wind speed and wind direction 19020214
Thermoigrometers 19050007 Barometer 19040190

Customer : Uinited Analyst and Engineering Consultant Co.,Ltd.

81 Soi Udomsuk 41, Sukhumvit Road,
Bangchak, Prakanong, Bangkok 10260.

Calibration Condition : Temperature 25.1 °C  Barometric Pressure 1007.8 hPa

NATIONAL STANDARD WIND TUNNEL :Thermal Anemometer 642 S/N 91563
: HOOK GAGE NO 1425 : Wind Aloft Plotting Board
N.I.S.T. Test Reference Number 731/241460
: Ultrasonic Anemometer Model DA-650-3TV (sensor TR-90AH)
Serial Number 110730029 (sensor 120629586)
JAPAN QUALITY ASSURANCE ORGANIZATION

STANDARD THERMOMETER : Theodor Friedrich : Dry No.B380/94 Wet No. 8389/94

: testo, testo 645 Serial No. 02848057 : Thermoschneider No.91880

STANDARD BAROMETER : Digital Barometer Vais? N
P

/: Digital|Barometer Vaisdla
5 57 W
Calibrated by : Wuﬁaﬂﬁ)ﬂ

Mr. Watcharapol Subwat

Mechanical Engineer




THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

The Result of Calibration

Wind Speed And Wind Direction Certification No. 429/22
20 July, 2022 Model DNAB21 S/N 19020214 Page : 2 of 7
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm | Pressure Velocity Correction
m/sec inches | inches hPa m/sec m/see
1.00 = - - 0.9 0.10
3.02 = " - 2.7 0.32
5.00 - = E 4.9 0.10
7.04 = = = 6.7 0.34
2.02 = = = 8.9 0.12
11.02 = = ~ 10.7 0.32
13.01 - S = 13.0 0.01
15.01 % = = 14.7 0.31
17.02 - 5 = 17,0 0,02
20.02 = - - 19:7 0.32
Wind Aloft Plotting Board.
US.DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND DIRETION TESTED WIND DIRECTION
0 0

90 90

180

270

Calibrated by : NQW

Mr. Watcharapol Subwat

Mechanical Engineer




THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

The Result of Calibration

Barometer Model DQAB01  s/n 19040190

Certification No. 429/22

20 July, 2022 Page : 3 of 7
Standard Barometer Tested Barometer Correclion

Pressure Pressure

101017 1008.5 1.72
1010.02 1008.3 1.70
1009.91 1008.2 1.78
1008.39 1007.7 1.74
1009.12 1007.4 1.74
1008.88 1007.0 1.80
1007.46 1005.8 1.68
1006.64 1004.9 1.79
1006.88 1005.0 190
1008.07 1006.5 162
1008.48 1006.7 1.76
1007.87 1006.2 168
1007.69 1005.9 1.77
1007.26 1005.5 1.74
1006.68 1004.9 1.83
10086.29 1003.5 1.77
1004.87 1003.0 1.89
1004.30 1002.6 1.72
1003.63 1002.2 145
1004.00 1002.3 1.68

Average

Calibrated by : méﬂa‘w

Mr. Watcharapol Subwat

Fi
1
"

A

gical Justrumer

Mechanical Engineer Metoﬁl 1
e




THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

The Result of Calibration

Barometer Model DQAB01 s/n 19040190

Certification No.429/22

20 July, 2022 Page : 4 of 7
Standard Barometer Tested Barometer Correction
Pressure Pressure
757.69 756.4 1.29
757.58 756.3 1.28
757.49 756.2 1.29
757.10 756.8 1.30
756.90 755.6 1.30
756.72 785:3 142
755.66 754.4 1.26
755.04 753.7 1.34
756.22 753.8 1.42
756.11 754.9 121
756.42 7551 1.32
755.96 754.7 1.26
755,83 754.5 1.33
755.51 764.2 1.31
755.07 783.7 1.37
754.03 52.7 1.33
753.71 752.3 1.41
753.29 152.0 1.29
752,78 751.7 1.08
753.06 751.8B 1.26
Average

Calibrated by : [/\\ﬁbmfé\—

Mr. Watcharapol Subwat

Mechanical Engineer




THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804.0-2399-0469

The Result of Calibration

Thermoigrometers Model DMA 875 s/n

19050007

Certification No, 429/22

20 July, 2022 Page : 5 of 7
Standard Temperature Sensor Reading
Temp. Reading Correction
e c e
45.16 45.22 -0.06
30.22 30.31 -0.09
15.46 15.59 -0.13

Calibrated by :(/3 5 “ij

Mr. Watcharapol Subwat

Mechanical Engineer

ienanslumuAy



THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvyit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

The Result of Calibration

Thermoigrometers Model DMA 875 sin 19050007
Certification No. 429/22

20 July, 2022 Page : 6 of 7
Standard Relative Humidity Sensor Reading
Humidity Reading Correction
% R.H. % R.H. % R.H.
86.42 89.2 -3.78
61.22 62.3 -1.08
43.51 421 1.41

Calibrated by : M Si )

Mr. Watcharapol Subwat

Mechanical Engineer

ienanslumuAy



Date of Issue 20 July,2022 Certification No0.429/22

Page : Tof 7
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THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

Calibration Certificate

Issued by : Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue 25 July, 2022 Certification No. 432/22
Page : | of 7
Object : witnailensatagaiusing
Manufacturer : LSI
: i / . A
Type ; Dato Logger E-LOG 305 wind speed and wind direction DNA B21
Thermoigrometers DMABTS Barometer DQA B01
Mfg Code : Dato Logger 20120283 wind speed and wind direction 20010222
Thermeigrometers 19100300 Barometer 20030053
Customer 3 United Analyst and Engineering Consultant Co.,Ltd.

81 Soi Udomsuk 41, Sukhumvit Road.
Bangchak, Prakanong, Bangkok 10260.

Calibration Condition : Temperature 25.1 °C  Baromelric Pressure 1007.2 hPa

NATIONAL STANDARD WIND TUNNEL  :Thermal Anemometer 642 S/N 91563
1 HOOK GAGE NO 1425 : Wind Aloft Plotting Board
N.LS.T. Test Reference Number 731/241460
: Ultrasonic Anemometer Model DA-650-3TV (sensor TR-90AH)
Serial Number 110730029 (sensor 120629586)
JAPAN QUALITY ASSURANCE QORGANIZATION
STANDARD THERMOMETER : Theodor Friedrich : Dry No.8390/94 Wet No. 8389/94

: testo, teslo 645 Serial No. 02848057 : Thermoschneider No.91880

STANDARD BAROMETER : Digital Barometer Vaisala @

/ g\l?l Barometer Vais
Calibrated by : HG‘W&F& Sngnzd ‘
]50 msut

Mr, Watcharapol Subwat

Mechanical Engineer



The Result of Calibration

Wind Speed And Wind Direction

THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

Certification No. 432/22

25 July, 2022 Model DNAS21 S/N 20010222 Page : 2 of 7
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm| Pressure Velocity Correction
m/see inches | inches hPa mi/sec m/sec
1.00 = & = 1.0 0.00
3.02 - - - 2.9 0.12
5.00 = - 4.5 0.50
7.04 . = S 6.8 0.24
9.02 - = = 8.5 0.52
11.02 = = = 10.8 0.22
13.01 & - 12.5 0.51
15.01 = * 14.8 0.21
17.02 C: = = 16.5 0.52
20.02 . 5 19.8 0.22

Wind Aloft Plotting Board.

US.DEPARTMENT OF COMMERCE WEATHER BUREAU

WIND DIRETION

TESTED WIND DIRECTION

0
90
180

270

!
Calibrated by : l\bb’vﬂ’o(‘

Mr. Watcharapol Subwat

Mechanical Engineer




THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

The Result of Calibration

Barometer Model DQABD1 s/n 20030053

Certification No. 432/22

25 July, 2022 Page : 3 of 7
Standard Barometer Tested Barometer Correction

Pressure Pressure

1006.89 1006.1 0.79
1006.64 1006.8 0.84
1006.31 1005.5 0.81
10056.77 1005.0 0.77
1005.63 1004.8 0.83
1004.68 1003.8 0.88
1004.51 1003.7 0.81
1004.37 1003.5 0.87
1008.45 1007.7 0.75
1008.15 1007.1 1.05
1007.94 1007.0 0.94
1007.66 1006.8 0.86
1007.56 1006.6 0.96
1007.49 1006.5 0.99
1007.15 1006.2 0.95
1006.94 1006.0 0.94
1006.50 1005.6 0.90
1006.41 1005.5 0.91
1006.33 1005.4 0.93
10086.08 1005.2 0.88

Average

Calibrated by :
Mr. Watcharapol Subwat

Mechanical Engineer




THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

The Result of Calibration

Barometer Model DQAB01 s/in 20030053

Certification No. 432/22

25 July, 2022 Page : 4 of 7
Standard Barometer Tested Barometer Correction

Pressure Pressure

755.23 754.6 0.59
755.04 754.4 0.63
754.79 764.2 0.61
754.39 753.8 0.58
754.28 (537 0.62
783.57 752.9 0.66
753.44 752.8 D.61
753.34 762.7 0.65
756.40 755.8 0.56
756.17 755.4 0.79
756.02 755.3 0.71
755.81 765.2 0.65
755.73 755.0 0.72
765.68 754.9 0.74
755.42 %47 0.7
755.27 754.6 0.71
754.94 754.3 0.68
754.87 754.2 0.68
754.81 754.1 0.70
754.62 754.0 0.66

Average

Calibrated by : H@)G‘mﬁhk

Mr. Watcharapol Subwat

Mechanical Engineer




The Result of Calibration

Thermoigromelers Model DMA 875 s/n 19100300

THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

Certification No, 432/22

25 July, 2022 Page : 5 of 7
Standard Temperature Sensor Reading
Temp. Reading Correction
c e o
46.12 46.24 -0.12
30.26 30.16 0.10
156.32 15.29 0.03

Calibrated by : ]
Nes Oh-afk

Mr. Watcharapol Subwat

Mechanical Engineer

lenaslumuny



THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

The Result of Calibration

Thermoigrometers Model DMA 875 s/n 19100300

Certification No, 432/22

25 July, 2022 Page : 6 of 7
Standard Relative Humidity Sensor Reading
Humnidity Reading Correction
% R.H, % R.H. % R.H.
85.42 83.2 2.22
61.22 50.8 142
43.51 42.1 1.41

Calibrated by :

Hc{\d*fx:&rm&

Mr. Watcharapol Subwat

Mechanical Engineer

lenaslumuny



Date of Issue 25 July,2022 Certification No.432/22

Page: 7of 7
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INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT O,
7139 MOO 13, SOI SUNTINAKORN 11 TAMBON BANG KAEO,
AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

. LTD. HEAD OFFICE

TEL: (66)0-2116-3860-1 FAX: (66)0-2116-7140
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961

Page lof 2.

Customer

Name

Address

Certificate of Calibration

CO.,LTD.

Prakanong, Bangkok 10260

Unit Under Calibration Details

Measurement item
Manufacturer
Model

Serial Number

ID

: Acoustic Calibrator
: SVANTEK

1 SV 35A

: 73249

: UAE.EFM.105/2561

Calibration Environment and Details

Temperature

Humidity

Barometric Pressure
Received Date
Calibration Date
Location of Calibration

Calibration Procedure

1(23+2°C)

(50 £ 20 %RH )

: (1013 £10.0 hPa )
: 15 June 2022

: 1 July 2022

: LAB 1 Acoustic

: UNITED ANALYST AND ENGINEERING CONSULTANT

: 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak,

Certificate No : 22-ACT-406

Request No : Req-2022-1080

Class :

Range : 94, 114 dB/ 1000 Hz

Intrument Status :

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

Reference Standard Model Serial Number Traceable Due Calibration
Sound Calibrator SV 35A 58079 EEI 31 May 2023

THD Multimeter 2015 1047765 NIMT 2 February 2023

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 95 %.

Calibrated By :

e,

Mr. Noppadon Luangart

Service Calibration Engineer

Approved By :

sHA N

Mr. Pacit Mathavorn

Calibration Engineer Supervisor

Issue Date :

1 July 2022

The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the Innovative | mclnt Co., Lid.
 IUAAUAYL
9

LONGNT



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)0-2116-5860-1 FAX: (66)0-2116-7140
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ANS| National Accreditation Bourd
ACCREDITED

CALIBRATION LABORATORY
AC-2961

Page2of2.

Sound pressure level

Certificate No

Request No :

: 22-ACT-406

Req-2022-1080

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 = - 0.11 0.25
114 dB / 1000 Hz 113.81 -0.19 X = 0.11 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 - = 0.10 0.70
114 dB / 1000 Hz 1000.00 0.00 = - 0.10 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 0.17 - 0.40 25
114 dB / 1000 Hz 0.04 = 0.40 255

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 refated only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the Innovative I

bt Co., Lid,
ionaasluAIuAL.



INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO,, LTD. HEAD OFFICE

7139 MOO 13, SO] SUNTINAKORN 11 TAMBON BANG KAEQ,

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

TEL: (66)0-2116-5860-1 FAX: (66)0-2116-7140
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Page:1/6.

Customer
Name

Address

10260

Unit Under Calibration Details

Measurement item :
Manufacturer
Model

Serial Number

1D

Resolution

: Sound Level Meter
: LARSON DAVIS
b e 4

: 0005400

: UAEEFM.037/2564

0.1 dB

Calibration Environment and Details

Temperature
Humidity

Barometric Pressure
Received Date
Calibrated Date
Calibration Procedure

Location of Calibration

bl 0 B g

: 50 %RH = 20 %RH
: 1013 hPa £ 10 hPa
;14 January 2022

: 21 January 2022

: Lab Acoustic

Certificate of Calibration

: UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD.

: 81 Sei Udomsuk 41, Sukhumvit Road, Bangchak, Prakanong, Bangkok

Certificate No : 22-ACT-036

Request No : Reg-2022-0093

Microphone Class : 2

Microphone Model : 375A04

Microphone S/N @ 328676

Preamplifier Model : PRMLxT2C

Preamplifier S/N : 073803

Intrument Status : Used

: In-house method CP-SLM-01 based on IEC 61672-3 : 2013 Electroacoustics - Sound level meters - Part 3: Periodic tests

Reference Standard
[nstrument Brand Model SN. Due calibration Tracebility
Standard Microphone GRAS 40AN 188273 15 September 2022 GRAS
Multifrequency Calibrator Quest Quest-cal EFAD00234 14 June 2022 TSI
Audio Generator Svantek Svan401 131 18 October 2022 WK Electric

Note

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

Calibrated By :

me

Mr. Noppadon Luangart

Calibration Officer

Approved By : 2 h?v_'

Mr. Pacit Mathavorn
Calibration Engineer Supervisor

Issue Date : 21 January 2022

1
The results related only to the item calibrated. The centificate shall not be reproduced except in full, without written wprﬁnﬁtﬂﬁa%ﬁdﬂt
S I ! Mdalc 01/07/19



INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO., LTD. HEAD OFFICE

7139 MOO 13, 501 SUNTINAKORN 11 TAMBON BANG KAEQ,

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND
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ANSI National Accreditation Board

ACCREDITED

-SNEEEE.
CALIBRATION LABORATORY
AC-2961

TEL: (66)0-21 16-5860-1 FAX: (66)-2116-7140
Page:2/6.
Certificate No 22-ACT-036
Request No Req-2022-0095
1. Indication at the calibration check frequency
UUC Setting Nominal Before Adjust Adjust Acceptance
UNCERTAINTY
FAST /A /37-139 Level uucC ERR vuc ERR Limit
Calibrator Setting (dB) (dB) (dB) (dB) (dB) (£ dB) (= dB)
1000 Hz 114.00 dB 113.85 113.9 +0.05 113.5 0.05 0,20 0.3

Note :

2. Self-generated noise, Microphone installed

UUC Setting
Measured UNCERTAINTY
FAST / 37-139
UUC Weighting (dB) (+dB)
A 29.0 0.10

3. Self-generated noise, Microphone replaced by the electrical

UUC Setting
Measured UNCERTAINTY
FAST/37-139
UUC Weighting (dB) (+dB)
A 288 0.10
C 282 0.10
Z 329 0.10

4. Acoustic signal test of frequency weightings

input signal device

(Without Windscreen)

Absolute sensitivity was established by the use of Sound Calibrator Brand SVANTEK, Model SV 35A, SN.58079

Deviation from various Frequency Acceptance
UUC Setting UNCERTAINTY
Weighting Respone curve Limit
FAST /37-139 A (6l Z
. (+dB) (+dB)
STD Setting (dB) (dB) (dB)

125 Hz -0 0.1 0.0 0.50 2.0
1000 Hz 0.0 0.0 0.0 0.60 1.0
4000 Hz 0.5 0.5 0.6 0.60 3.0
8000 Hz 0.4 0.4 0.5 0.70 5.0

1
The results related only to the item calibrated. The cerificate shall not be reproduced except in full, withour written npprt\-éoﬁnawpia%w nd? fi ].l
y ﬁ (RSN date 01/07/19



1

INNOVATIVE INSTRUMENT CALIBRATION LAB
INNOVATIVE INSTRUMENT CO.. LTD, HEAD OFFICE
T O AT IV e |

77139 MOO 13, SOI SUNTINAKORN |1 TAMBON BANG KAEQ, ANSI Natfonal Aceraditation Soand
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ultiv BuTufid Suanguun d1fn ACCREDITED

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

” CALIBRATION LABORATORY
TEL: (66)0-2116-5860-1 FAX: (66)0-2116-7140 L oK LAm

Page : 3/6 .

Certificate No : 22-ACT-036

Request No  :  Reg-2022-0095

5. Electrical signal test of frequency weightings, Weighting network respone with relative to 1 kHz

UUC Setting Deviation from various Freguency Acceptance
UNCERTAINTY
FAST /37-139 Weighting Respone curve Limit
STD Setting A (dB) C (dB) Z(dB) (+dB) (+dB)
63 Hz -0.2 -0.1 0.0 2.0
125 Hz -0.1 0.0 0.0 1.5
250 Hz -0.1 0.0 0.0 I3
500 Hz -0.1 0.0 0.0 1.5
1000 Hz 0.0 0.0 0.0 0.2 1.0
2000 Hz 0.0 0.0 0.0 20
4000 Hz 0.0 0.0 0.0 3.0
8000 Hz 0.1 0.0 0.0 5
16000 Hz 0.1 -0.1 0.0 +5, <INF.

6. Frequency and time weightings at 1kHz

UUC Setting STD Measured Acceptance
UNCERTAINTY
FAST /37-139 REF vuc ERR Limit
UUC Weighting (dB) (dB) (dB) (+dB) (+dB)
A 114.00 114.0 0.0 0.2
e 114.00 114.0 0.0 0.2 0.2
Z 114.00 114.0 0.0 02
UUC Setting STD Measured Acceptance
UNCERTAINTY
37-139/ A REF uuc ERR Limit
UUC Time Respone (dB) (dB) (dB) (+dB) (+dB)
Fast 114.00 114.0 0.0 0.1
Slow 114.00 114.0 0.0 0.2 0.1
Leq 114.00 114.0 0.0 0.1

1
The results related only to the item calibrated. The cenificate shall not be reproduced except in full, withour written upprtvéuﬁ:ﬁn}xi%ﬁd L Lt
NS u ! ud;m: 01/07119



INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO., LTD. HEAD OFFICE

INNOoOvATIVE |

7139 MOO 13, SOI SUNTINAKORN 11 TAMBON BANG KAEO,

|

ANSI Natlopal Aecreditation n'._i?_ﬂﬁ:l

uliv BuTuafiel Budnjuun $in ACCREDITED

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

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

Page : 4/6.

Certificate No  :  22-ACT-036
RequestNo  :  Reg-2022-0095
7. Long Term Stability
UUC Setting Measured Acceptance
UNCERTAINTY
FAST /A /37-139 uuc Limit

STD Setting (dB) (+dB) (+dB)
Initial 114.0
Final 114.0

Deviated 0.0
8. Level linearity on the reference level range
UUC Setting Anticipated Deviation Acceptance
UNCERTAINTY
FAST / A /37-139 REF uucC ERR Limit
STD dB (dB) (dB) (dB) (+dB) (+dB)

139.00 139 139.0 0.0 1.1
134.00 134 134.0 0.0 1.1
129.00 129 129.0 0.0 1.1
124.00 124 124.0 0.0 ¢
119.00 19 119.0 0.0 1.1
114.00 14 114.0 0.0 1.1
109.00 109 109.0 0.0 1.1
104.00 104 104.0 0.0 1.1
99.00 99 99.0 0.0 1.1
94.00 94 939 -0.1 1.1
89.00 89 88.9 -0.1 1.
84.00 84 83.9 -0.1 03 1.1
79.00 79 78.9 0.1 L.1
74.00 74 73.9 -0.1 Lid
69.00 69 69.0 0.0 1.1
64.00 64 63.9 0.1 1.1
59.00 59 59.0 0.0 1.1
54.00 54 4.0 0.0 1.1
49.00 49 49.0 0.0 0.8
44,00 et 44.1 0.1 I.1
39.00 39 39.3 0.3 1.1
38.00 38 38.3 0.3 1.1
37.00 37 3735 0.5 1.1

1
The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written apprrﬁ)ﬁ‘cﬂﬁ‘%mﬁﬁﬂ It
WV e fy lux. A Mduw 01/67/19



INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO., LTD. HEAD OFFICE

7139 MOO 13, SO SUNTINAKORN 1| TAMBON BANG KAEO,
AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND
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CALIBRATION LABORATORY
AC-2961

Page:5/6.

Certificate No

22-ACT-036

Request No Reqg-2022-0095
9. Level linearity including the level range control
UUC Setting STD Measured Acceptance
UNCERTAINTY
FAST /A REF uuc ERR Limit
UUC Range (dB) (dB) (dB) (+dB) (+dB)
42.9 43.2 0.3 1.1
37-139 0.3
114 114.0 0.0 Ll
10. Tone burst response
UUC Setting STD Anticipated Measured Acceptance
UNCERTAINTY
A/37-139 Toneburst Ref uuc ERR Limit
UUC Time Respone (ms) (dB) (dB) (dB) (+dB) (£dB)
200 135.0 135.0 0.0 1
Fast 2 118.0 1178 -0.2 +1.0,-2.5
0.25 109.0 108.8 -0.2 +1.5,-5.0
200 128.6 128.5 -0.1 |
Slow 03
2 109.0 108.8 -0.2 +1.0,-5.0
200 129.0 129.0 0.0 |
SEL 2 109.0 109.0 0.0 +1.0,-2.5
0.25 100.0 9.9 -0.1 +1.5,-5.0
11. Peak C Sound level
UUC Setting Anticipated Measured Acceptance
UNCERTAINTY
FAST /C/95-142 REF uuc ERR Limit
STD Setting (dB) (dB) (dB) (£ dB) (+dB)
Complete cycle 137.4 136.9 -0.50 3.0
Positive half cycle 1364 136.2 -0.20 0.2 2.0
Negative half cycle 1364 136.2 -0.20 2.0

1
The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written nppntﬁlﬁaﬁuivﬂnimlm“nﬁu Lid
F m! uumdale 01/67/19



INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO., LTD. HEAD OFFICT

TA39 MO 13, SOLFSUNTINAKORN |1 TAMBON BANG KAEO,
AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

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

|III]IiII

1

" N‘N‘?‘\"Ifl?‘l’"l WE ] A&B

uiin BuTunfW Buanguus €18 ACCREDITED

ISO/IEC 7025
CALIBAATION LABORATORY
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Page : 6/6 .

12. Overload indication

UUC Setting Measured
UNCERTAINTY
FAST / A/ 37-139 uuc
STD Setting (dB) (+dB)
Positive one-half cycle 142.1
Negative one-half eycle 141.9
Deviated 0.2

Certificate No  :  22-ACT-036
Request No @ Req-2022-0095
Acceptance
Limit
(+dB)

13. High Level Stability

UUC Setting Measured
UNCERTAINTY
FAST / A /37-136 uuc
STD Setting (dB) (+dB)
Initial 138.0
Final 138.0
Deviated 0.0

Acceptance

Limit

(+dB)

End of Certificate

1
The results related only to the item calibrated, The certificate shall not be reproduced except in full, without written appl'tﬁmﬁeﬁtm\-:!%1ili'tnlﬂﬁﬁﬁ} Lt
ﬂ I 5 uquﬂtc 10719



INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE
7/139 MOO 13. SOl SUNTINAKORN 11 TAMBON BANG KAED,
AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND
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TEL: (66)0-2116-5860-1 FAX: (66))-2116-7140
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ACCREDITED

CALIBRATION LABORATORY
AC-2961

Page:1/6

Customer
Name

Address

Certificate of Calibration

: UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD.
: 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Prakanong, Bangkok Request No : Req-

10260

Unit Under Calibration Details

Measurement item :
Manufacturer
Model

Serial Number

D

Resolution

Calibration Environment and Details

Temperature

Humidity

Barometric Pressure
Received Date
Calibrated Date
Calibration Procedure
Location of Calibration

Reference Standard

: Sound Level Meter Microphone Class : 2
: LARSON DAVIS Microphone Model : 375A04
: IxT2 Microphone S/N : 328668
: 0005402 Preamplifier Model : PRMLxT2C
: UAE.EFM.038/2564 Preamplifier S/N : 071540
0.1 dB Intrument Status : Used
: 23'CE2°C

: 50 %RH %= 20 %RH

1 1013 hPa = 10 hPa

: 31 January 2022

: 11 February 2022

. In-house method CP-SLM-01 based on IEC 61672-3 : 2013 Electroacoustics - Sound level meters - Part 3

. Lab Acoustic

Certificate No : 22-ACT-103

2022-0230

Periodic tests

Instrument Brand Model SN. Due calibration Tracebility
Standard Microphone GRAS 40AN 188273 15 September 2022 GRAS
Multifrequency Calibrator Quest Quest-cal EFA000234 14 June 2022 TSI
Audio Generator Svantek Svand01 131 18 October 2022 WK Electric

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 : Approved By :

m

Mr. Noppadon Luangart

MEA

Mr. Pacit Mathavorn

Calibration Officer Calibration Engineer Supervisor

Issue Date : 11 February 2022

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

FM-708-SLM-01 Rev.0 Issue date 01/07/1¢

lenaslupmuny



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
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CALIBRATION LABORATORY
AC-2961

Page : 2/6
Certificate No 22-ACT-103
Request No Req-2022-0230
1. Indication at the calibration check frequency
UUC Setting Nominal Before Adjust Adjust Acceptance
UNCERTAINTY
FAST /A /37-139 Level vuc ERR vuc ERR Limit
Calibrator Setting (dB) (dB) (dB) (dB) (dB) (+dB) (+dB)
1000 Hz 114.00 dB 113.85 114.0 +0.15 113.9 0.05 0.20 03
Note : Absolute sensitivity was established by the use of Sound Calibrator Brand SVANTEK, Model SV 35A, SN.58079
2. Self-generated noise, Microphone installed
UUC Setting
) Measured UNCERTAINTY
FAST /37-139
UUC Weighting (dB) (+dB)
A 28.1 0.10
3. Self-generated noise, Microphone replaced by the electrical input signal device
UUC Setting
Measured | UNCERTAINTY
FAST /37-139
UUC Weighting (dB) (+dB)
A 28.1 0.10
c 27.9 0.10
Z 344 0.10
4, Acoustic signal test of frequency weightings (Without Windscreen)
Deviation from various Frequency Acceptance
UUC Setting UNCERTAINTY
Weighting Respone curve Limit
FAST /37-139 A & z
T (+dB) (+dB)
STD Setting (dB) (dB) (dB)
125 Hz 0.0 0.1 0.1 0.50 2.0
1000 Hz 0.0 0.0 0.0 0.60 1.0
4000 Hz 0.9 0.9 1.0 0.60 3.0
8000 Hz 0.7 0.7 0.8 0.70 5.0

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., Lid

FM-708-SLM-D1 Rev.0 Issue date 01/07/1¢

enaslupmuny
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CALIBRATION LABORATORY
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Page:3/6

Certificate No : 22-ACT-103

RequestNo  :  Req-2022-0230

5. Electrical signal test of frequency weightings, Weighting network respone with relative to 1 kHz

UUC Setting Deviation from various Frequency Acceptance
UNCERTAINTY
FAST /37-139 Weighting Respone curve Limit
STD Setting A (dB) C (dB) Z (dB) (+dB) (+dB)
63 Hz -0.2 0.0 0.0 2.0
125 Hz -0.1 0.0 0.0 1.5
250 Hz -0.1 0.0 0.0 1.5
500 Hz -0.1 0.0 0.0 1.5
1000 Hz 0.0 0.0 0.0 0.2 1.0
2000 Hz 0.0 0.1 0.0 2.0
4000 Hz 0.0 0.0 0.0 3.0
8000 Hz 0.0 0.0 0.0 5.0
16000 Hz -0.1 -0.1 -0.1 +3, <INF.
6. Frequency and time weightings at 1kHz
UUC Setting S5TD Measured Acceptance
UNCERTAINTY
FAST /37-139 REF uuc ERR Limit
UUC Weighting (dB) (dB) (dB) (+dB) (+dB)
A 114.00 114.0 0.0 0.2
C 114.00 114.0 0.0 0.2 0.2
Z 114.00 114.0 0.0 0.2
UUC Setting STD Measured Acceptance
UNCERTAINTY
37-139/ A REF uuc ERR Limit
UUC Time Respone (dB) (dB) (dB) (+dB) (+dB)
Fast 114.00 114.0 0.0 0.1
Slow 114.00 114.0 0.0 0.2 0.1
Leq 114.00 114.0 0.0 0.1

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

FM-708-SLM-01 Rev.0 Issue date 01/07/1¢

nasluemuny
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INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE
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Page : 4/6

Certificate No

Request No
7. Long Term Stability
UUC Setting Measured Acceptance
UNCERTAINTY
FAST /A /37-139 uuc Limit

STD Setting (dB) (£dB) (+dB)
Initial 114.0
Final 114.0

Deviated 0.0
8. Level linearity on the reference level range
UUC Setting Anticipated Deviation Acceptance
UNCERTAINTY
FAST /A /37-139 REF uuc ERR Limit
STD dB (dB) (dB) (dB) (+dB) (+dB)
139.00 139 139.0 0.0 1.1
134.00 134 134.0 0.0 1.1
129.00 129 129.0 0.0 1.1
124.00 124 124.0 0.0 1.1
119.00 119 119.0 0.0 1.1
114.00 114 114.0 0.0 1.1
109.00 109 109.0 0.0 1.1
104.00 104 104.0 0.0 1.1
99.00 99 99.0 0.0 1.1
94.00 94 94.0 0.0 1.1
89.00 89 89.0 0.0 1.1
0.3

84.00 84 84.0 0.0 .1
79.00 79 79.0 0.0 1.1
74.00 74 74.0 0.0 1.1
69.00 69 69.0 0.0 1.1
64.00 64 64.0 0.0 1.1
59.00 1) 590 0.0 1.1
54.00 54 54.0 0.0 |
49.00 49 490 0.0 1l
44.00 44 44.0 0.0 15
39.00 39 393 0.3 1.1
38.00 38 38.3 0.3 1.1

22-ACT-103

Req-2022-0230

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

FM-708-SLM-01 Rev.D Issue date (1/07/1¢
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Certificate No

22-ACT-103

Request No Req-2022-0230
9. Level linearity including the level range control
UUC Setting STD Measured Acceptance
UNCERTAINTY
FAST /A REF uvuc ERR Limit
UUC Range (dB) (dB) (dB) (+dB) (£dB)
432 42.9 -0.3 1.1
37-139 0.3
114 114.0 0.0 1.1
10. Tone burst response
UUC Setting STD Anticipated Measured Acceptance
UNCERTAINTY
A/37-139 Toneburst Ref vuc ERR Limit
UUC Time Respone (ms) (dB) (dB) (dB) (+dB) (=dB)
200 135.0 135.0 0.0 1.0
Fast 2 118.0 1 b -0.3 +1.0;,-2.:5
0.25 109.0 108.7 -0.3 +1.5,-5.0
200 128.6 128.5 0.1 1.0
Slow 0.3
2 109.0 108.9 -0.1 +1.0,-5.0
200 129.0 129.0 0.0 1.0
SEL 2 109.0 109.0 0.0 +1.0,-2.5
0.25 100.0 99.9 -0.1 +1.5,-5.0
11. Peak C Sound level
UUC Seiting Anticipated Measured Acceptance
UNCERTAINTY
FAST /C/95-142 REF vuc ERR Limit
STD Setting (dB) (dB) (dB) (+dB) (+dB)
Complete cycle 137.4 136.7 -0.70 3.0
Positive half cycle 136.4 136.1 -0.30 0.2 2.0
Negative half cycle 136.4 136.2 -0.20 2.0

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

FM-T08-SLM-01 Rev.0 Issue date 01/07/1¢
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Certificate No 22-ACT-103

Request No Req-2022-0230
12. Overload indication
UUC Setting Measured Acceptance
UNCERTAINTY
FAST/A/37-139 vuc Limit
STD Setting (dB) (+dB) (+dB)
Positive one-half cycle 142.2
Negative one-half cycle 1423
Deviated -0.1

13. High Level Stability

UUC Setting Measured Acceptance
UNCERTAINTY
FAST/A/37-139 uucC Limit
STD Setting (dB) (+dB) (£ dB)
Initial 138.0
Final 138.0
Deviated 0.0 0.1 0.3

End of Certificate

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

FM=T708-SLM-01 Rev.0 [ssue date 01/07/1¢
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Certificate of Calibration

Customer
Name : UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD.
Address : 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Prakanong, Bangkok

10260

Unit Under Calibration Details

Certificate No : 22-ACT-101

Request No : Req-2022-0231

Measurement item : : Sound Level Meter Microphone Class : 2
Manufacturer : LARSON DAVIS Microphone Model : 375A04
Maodel 1 LxT2 Microphone S/N : 329360
Serial Number 0005405 Preamplifier Model : PRMLxT2C
D : UAE.EFM.041/2564 Preamplifier S/N : 073800
Resolution 01 dB Intrument Status : Used

Calibration Environment and Details

Temperature P 23 2"C

Humidity 1 50 %RH =+ 20 %RH

Barometric Pressure * 1013 hPa= 10 hPa

Received Date : 31 January 2022

Calibrated Date : 11 February 2022

Calibration Procedure ¢ In-house method CP-SLM-01 based on IEC 61672-3 : 2013 Electroacoustics - Sound level meters - Part 3: Periodic tests
Location of Calibration : Lab Acoustic

Reference Standard

Instrument Brand Model SN. Due calibration Tracebility
Standard Microphone GRAS 40AN 188273 15 September 2022 GRAS
Multifrequency Calibrator Quest Quest-cal EFA000234 14 June 2022 TSI
Audio Generator Svantek Svan401 131 18 October 2022 WK Electric

Note

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

Calibrated By : m

Mr, Noppadon Luangart

Calibration Officer

Approved By :

M

Mr. Pacit Mathavorn

Calibration Engineer Supervisor

Issue Date :

11 February 2022

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

FM-708-SLM-01 Rev.0 Issue date 01/07/1¢
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Certificate No  :  22-ACT-101
RequestNo  :  Req-2022-0231
1. Indication at the calibration check frequency
UUC Setting Nominal Before Adjust Adjust Acceptance
UNCERTAINTY
FAST /A /37-139 Level uuc ERR uuc ERR Limit
Calibrator Setting (dB) (dB) (dB) (dB) (dB) (+dB) (+=dB)
1000 Hz 114.00 dB 113.85 113.9 +0.05 113.9 0.05 0.20 03
Note : Absolute sensitivity was established by the use of Sound Calibrator Brand SVANTEK, Model SV 35A, SN.58079
2. Self-generated noise, Microphone installed
UUC Setting
Measured UNCERTAINTY
FAST/37-139
UUC Weighting (dB) (+dB)
A 27.3 0.10
3. Self-generated noise, Microphone replaced by the electrical input signal device
UUC Setting
Measured UNCERTAINTY
FAST/37-139
UUC Weighting (dB) (+dB)
A 276 0.10
€ 273 0.10
7 332 0.10
4. Acoustic signal test of frequency weightings (Without Windscreen)
Deviation from various Frequency Acceptance
UUC Setting UNCERTAINTY
Weighting Respone curve Limit
FAST/37-139 A E Z
(+dB) (+dB)
STD Setting (dB) (dB) (dB)
125 Hz 0.0 0.1 0.1 0.50 2.0
1000 Hz 0.0 0.0 0.0 0.60 1.0
4000 Hz 0.2 0.2 0.2 0.60 3.0
8000 Hz -0.1 -0.1 0.0 0.70 5.0

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

FM-708-5LM-01 Rev.0 Issue date 01/07/1¢
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Certificate No

Request No

5. Electrical signal test of frequency weightings, Weighting network respone with relative to 1 kHz

UUC Setting Deviation from various Frequency Acceptance
UNCERTAINTY
FAST /37-139 Weighting Respone curve Limit
STD Setting A (dB) C (dB) 7 (dB) (£ dB) (£dB)
63 Hz -0.2 0.0 0.0 2.0
125 Hz -0.1 0.0 0.0 1.5
250 Hz -0.1 0.0 0.0 1.5
500 Hz -0.1 0.0 0.0 1.5
1000 Hz 0.0 0.0 0.0 0.2 1.0
2000 Hz 0.0 0.0 0.0 2.0
4000 Hz 0.0 0.0 0.0 3.0
8000 Hz 0.0 0.0 0.0 5
16000 Hz -0.1 -0.1 0.1 +5, -INF.
6. Frequency and time weightings at 1kHz
UUC Setting STD Measured Acceptance
UNCERTAINTY
FAST/37-139 REF vuc ERR Limit
UUC Weighting (dB) (dB) (dB) (+dB) (+dB)
A 114.00 114.0 0.0 0.2
C 114.00 114.0 0.0 0.2 0.2
z 114.00 114.0 0.0 0.2
UUC Setting STD Measured Acceptance
UNCERTAINTY
37-139/ A REF vuc ERR Limit
UUC Time Respone (dB) (dB) (dB) (+dB) (+dB)
Fast 114.00 114.0 0.0 0.1
Slow 114.00 114.0 0.0 0.2 0.1
Leq 114.00 114.0 0.0 0.1

22-ACT-101

Req-2022-0231

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

FM-708-5LM-01 Rev.0 [ssue date 01/07/1¢
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7/139 MO 13, SOI SUNTINAKORN 11 TAMBON BANG KAEO,
AMPHOE BANG PHLL SAMUT PRAKAN PROVINCE 10540 THAILAND
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Page: 4/6

7. Long Term Stability

Certificate No

Request No

UUC Setting Measured Acceptance
UNCERTAINTY
FAST/A/37-139 vuc Limit

STD Setting (dB) (+dB) (+dB)
[nitial 114.0
Final 114.0

Deviated 0.0
8. Level linearity on the reference level range
UUC Setting Anticipated Deviation Acceptance
UNCERTAINTY
FAST /A /37-139 REF uuc ERR Limit
STD dB (dB) (dB) (dB) (+dB) (+dB)
135.00 139 139.0 0.0 l.]
134.00 134 134.0 0.0 1.1
129.00 129 129.0 0.0 1.1
124.00 124 124.0 0.0 1.1
119.00 119 119.0 0.0 1.1
114.00 114 114.0 0.0 1.1
109.00 109 109.0 0.0 1.1
104.00 104 104.0 0.0 1.1
99.00 99 99.0 0.0 1.1
94.00 94 93.9 0.1 1.1
89.00 89 88.9 0.1 1.1
0.3

84.00 84 83.9 -0.1 Il
79.00 79 78.9 -0.1 0 |
74.00 74 74.0 0.0 1.1
69.00 69 69.0 0.0 i
64.00 64 6.1 0.1 1.1
59.00 59 59.0 0.0 1.1
54.00 54 540 0.0 1.1
49.00 49 49.0 0.0 1.1
44,00 44 44.1 0.1 1.1
39.00 39 393 0.3 1.1
38.00 38 8.4 0.4 1.1

22-ACT-101

Reg-2022-0231

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

FM-708-SLM-01 Rev.0 Issue date 01/07/1¢
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Page:5/6
Certificate No  ;  22-ACT-101
RequestNo  :  Req-2022-0231
9. Level linearity including the level range control
UUC Setting STD Measured Acceptance
UNCERTAINTY
FAST/ A REF vuc ERR Limit
UUC Range (dB) (dB) (dB) (+dB) (£dB)
43.9 43.6 -0.3 1.1
37139 03
114 114.0 0.0 1.1
10. Tone burst response
UUC Setting STD Anticipated Measured Acceptance
UNCERTAINTY
A/37-139 Toneburst Ref vuc ERR Limit
UUC Time Respone (ms) (dB) (dB) (dB) (+dB) (£dB)
200 135.0 134.9 -0.1 1
Fast 2 118.0 117.6 -0.4 +1.0,<2.5
0.25 109.0 108.3 -0.2 +1.5,-5.0
200 128.6 128.5 -0.1 1
Slow 0.3
2 109.0 108.8 -0.2 +1.0,-5.0
200 129.0 129.0 0.0 1
SEL 2 109.0 109.0 0.0 +1.0,-2.5
0.25 100.0 100.0 0.0 +1.3,-5.0
11. Peak C Sound level
UUC Setting Anticipated Measured Acceptance
UNCERTAINTY
FAST/C/95-142 REF uuce ERR Limit
STD Setting (dB) (dB) (dB) (=dB) (£ dB)
Complete cycle 137.4 136.7 -0.70 30
Positive half cycle 136.4 136.2 -0.20 0.2 2.0
Negative half cycle 136.4 136.2 -0.20 2.0

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

FM-T08-SLM-01 Rev.0 Issue date 01/07/1¢
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Page : 6/6
Certificate No 4 22-ACT-101

RequestNo  :  Req-2022-0231
12. Overload indication

UUC Setting Measured Acceptance
UNCERTAINTY
FAST/A/37-139 uuc Limit
STD Setting (dB) (+dB) (+£dB)
Positive one-half cycle 141.8
Negative one-half cycle 141.9
Deviated -0.1

13. High Level Stability

UUC Setting Measured Acceptance
UNCERTAINTY
FAST /A /37-139 vuc Limit
STD Setting (dB) (+dB) (+dB)
Initial 138.0
Final 138.0
Deviated 0.0 0.1 0.3

End of Certificate

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

FM-=708-5LM-01 Rev.0 Issue date 01/07/1¢
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Page: 1/6.
Certificate of Calibration
Customer
Name : UNITED ANALYST AND ENGINEERING CONSULTANT CO.LTD. Certificate No : 22-ACT-037
Address . 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Prakanong, Bangkok Request No : Reg-2022-0096
10260
Unit Under Calibration Details
Measurement item : . Sound Level Meter Microphone Class : 2
Manufacturer : LARSON DAVIS Microphone Model : 375A04
Model s LxT2 Microphone S/N : 329358
Serial Number : 0005407 Preamplifier Model : PRMLxT2C
1D 1 UAE.EFM.043/2564 Preamplifier S/N : 073802
Resolution Ol dB Intrument Status : Used
Calibration Environment and Details
Temperature 23+ 20C
Humidity 1 50 %RH = 20 %RH
Barometric Pressure ¢ 1013 hPa = 10 hPa
Received Date . 14 January 2022
Calibrated Date ¢ 21 January 2022
Calibration Procedure : In-house method CP-SL.M-01 based on IEC 61672-3 : 2013 Electroacoustics - Sound level meters - Part 3: Periodic tests
Location of Calibration : Lab Acoustic
Reference Standard
Instrument Brand Muodel SN. Due calibration Tracebility
Standard Microphone GRAS 40AN 188273 15 September 2022 GRAS
Multifrequency Calibrator Quest Quest-cal EFADD0234 14 June 2022 TSI
Audio Generator Svantek Svand(| 131 |8 October 2022 WK Electric
Note
The reported uncertainty is based on standard uncertainty multiplied by the Coverage Factor k = 2, providing a level of confidence approximately 935 %,
Calibrated By : ﬁ}e Approved By : ml-s-"ﬁl
Mr. Noppadon Luangart Mr. Pacit Mathavorn
Calibration Officer Calibration Engineer Supervisor
Issue Date : 21 January 2022

1
The results related only to the item calibrated, The certificate shall not be reproduced except in full, without written wprﬁ:ﬁeﬂﬁ.%ﬁﬂ
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Page: 2/6.
Certificate No 22-ACT-037
Request No Reqg-2022-0096
1. Indication at the calibration check frequency
UUC Setting Nominal Before Adjust Adjust Acceptance
UNCERTAINTY
FAST /A /37-139 Level uuc ERR uvuc ERR Limit
Calibrator Setting (dB) (dB) (dB) (dB) (dB) (+dB) {(+dB)
1000 Hz 114.00 dB 113.85 113.9 +0.05 113.9 0.05 0.20 0.3
Note : Absolute sensitivity was established by the use of Sound Calibrator Brand SVANTEK, Model SV 35A, SN.58079
2. Self-generated noise, Microphone installed
UUC Setting
Measured UNCERTAINTY
FAST /37-139 e ‘
UUC Weighting {dB) (+dB)
A 29.0 0.10
3. Self-generated noise, Microphone replaced by the electrical input signal device
UUC Setting
Measured UNCERTAINTY
FAST / 37-139
UUC Weighting (dB) (+dB)
A 28.8 0.10
6 28.1 0.10
& 328 0.10
4. Acoustic signal test of frequency weightings (Without Windscreen)
Deviation from various Frequency Acceptance
UUC Setting UNCERTAINTY
Weighting Respone curve Limit
FAST / 37-139 A C Z
: (+dB) (+dB)
STD Setting (dB) (dB) (dB)
125 Hz 0.0 0.1 0.1 0.50 20
1000 Hz 0.0 0.0 0.0 0.60 L0
4000 Hz 0.0 0.1 0.1 (.60 3.0
8000 Hz -0.5 0.5 -0.4 0.70 5.0
1
The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written nppltﬁﬁaﬁm w u
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Certificate No

Request No

5. Electrical signal test of frequency weightings, Weighting network respone with relative to 1 kHz

UUC Setting Deviation from various Frequency Acceptance
UNCERTAINTY
FAST/37-139 Weighting Respone curve Limit
STD Setting A (dB) C (dB) Z (dB) (+dB) (+dB)
63 Hz -0.2 -0.1 0.0 2.0
125 Hz -0.1 0.0 0.0 15
250 Hz -0.1 0.0 0.0 1
500 Hz -0.1 0.0 0.0 L5
1000 Hz 0.0 0.0 0.0 0.2 1.0
2000 Hz 0.0 0.0 0.0 2.0
4000 Hz 0.0 0.0 0.0 30
8000 Hz =01 -0.1 0.0 5
16000 Hz -0.1 -0.1 -0.1 +5, -INF.
6. Frequency and time weightings at 1kHz
UUC Setting S5TD Measured Acceptance
UNCERTAINTY
FAST /37-139 REF uucC ERR Limit
UUC Weighting (dB) (dB) (dB) (+dB) (+dB)
A 114.00 114.0 0.0 0.2
C 114.00 114.0 0.0 0.2 0.2
Z 114.00 114.0 0.0 0.2
UUC Setting STD Measured Aceeptance
UNCERTAINTY
37-139/ A REF vuc ERR Limit
UUC Time Respone (dB) (dB) (dB) (+dB) (+dB)
Fast 114.00 114.0 0.0 0.1
Slow 114.00 114.0 0.0 0.2 0.1
Leq 114.00 114.0 0.0 0.1

22-ACT-037

Req-2022-0096

1
The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written npptﬂﬂaq? I;Jﬂ?: |‘ﬂ u
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Certificate No 1 22-ACT-037
RequestNo  :  Reg-2022-0096
7. Long Term Stability
UUC Setting Measured Acceptance
UNCERTAINTY
FAST /A /37-139 uuc Limit

STD Setting (dB) (+dB) (+dB)
[nitial 114.0
Final 114.0

Deviated 0.0
8. Level linearity on the reference level range
UUC Setting Anticipated Deviation Acceptance
UNCERTAINTY
FAST /A /37-139 REF vuc ERR Limit
STD dB (dB) (dB) (dB) (+dB) (+dB)

139.00 139 139.0 0.0 1.1
134,00 134 134.0 0.0 1.1
129.00 129 129.0 0.0 1.1
124.00 124 124.0 0.0 1.1
119.00 119 119.0 0.0 1.1
114.00 114 114.0 0.0 1.1
109.00 109 109.0 0.0 I.1
104.00 104 104.0 0.0 1il
99.00 99 99.0 0.0 1.1
94.00 94 93.9 -D.1 bicl
£9.00 89 88.9 -0.1 i |
8400 84 839 0.1 0.3 L.1
79.00 79 78.9 0.1 L1
74.00 74 73.9 -0.1 1.1
69.00 69 69.0 0.0 1.1
64.00 64 64.0 0.0 1 |
59.00 59 59.0 0.0 1.1
54.00 54 54.0 0.0 1.1
49.00 49 49.0 0.0 0.8
44.00 44 44,1 0.1 1l
39.00 39 394 0.4 1.1
38.00 38 38.5 0.5 1.1
37.00 37 37.6 0.6 1.1

1
The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written apprrﬁ}ﬁeﬁﬁl%ﬁlﬁ It
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Certificate No  :  22-ACT-037
Request No - Reg-2022-0096
9. Level linearity including the level range control
UUC Setting STD Measured Acceptance
UNCERTAINTY
FAST /[ A REF uuc ERR Limit
UUC Range (dB) (dB) (dB) (+dB) (+dB)
44,1 44.2 0.1 1.1
37-139 0.3
114 114.0 0.0 1.1
10. Tone burst response
UUC Setting STD Anticipated Measured Acceptance
UNCERTAINTY
A/ 37-139 Toneburst Rel uuc ERR Limit
UUC Time Respone (ms) (dB) (dB) (dB) (+dB) (+dB)
200 135.0 135.0 0.0 1
Fast 2 I18.0 7.7 iR +1.0,-2:5
0.25 109.0 108.8 0.2 +15;=50
200 128.6 128.5 -0.1 1
Slow 0.3
2 109.0 108.9 -0.1 +1.0,-5.0
200 129.0 129.1 +0.1 1
SEL 2 109.0 108.9 -0.1 +1.0,-2.5
0.25 100.0 100.0 0.0 +1.5,-5.0
11. Peak C Sound level
UUC Setting Anticipated Measured Acceptance
UNCERTAINTY
FAST / C/95-142 REF vuc ERR Limit
STD Setting (dB) (dB) (dB) (£dB) (£dB)
Complete cycle 1374 136.8 -0.60 3.0
Positive half cycle 136.4 136.1 -0.30 0.2 2.0
Negative half cycle 136.4 136.2 -0.20 2.0

1
The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written wprtﬁﬁaﬁ\m jﬁ Z[
{2 o ﬁ\ (il Mdalc 0107119
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Certificate No  :  22-ACT-037
RequestNo  :  Req-2022-0096
12. Overload indication
UUC Setting Measured Acceptance
UNCERTAINTY
FAST /A /37-139 uuc Limit
STD Setting (dB) (+dB) (= dB)
Positive one-half cycle 142.9
Negative one-half cycle 142.9
Deviated 0.0

13. High Level Stability

UUC Setting Measured Acceptance
UNCERTAINTY
FAST /A /37-139 vuc Limit
STD Setting (dB) (+dB) (£dB)
Initial 138.0
Final 138.0
Deviated 0.0

End of Certificate

1
The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written dppltﬁﬁaﬁ]% X 1?1 |!
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Certificate of Calibration

Customer

Name . UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD. Certificate No : 22-ACT-104

Address i 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Prakanong, Bangkok Request No : Req-2022-0232

10260

Unit Under Calibration Details

Measurement item : . Sound Level Meter Microphone Class : 2

Manufacturer . LARSON DAVIS Microphone Model : 375A04

Model ¢ LxT2 Microphone S/N : 329353

Serial Number 0006614 Preamplifier Model : PRMLxT2C

1D ;. UAE.EFM.045/2564 Preamplifier S/N : 071534

Resolution : (1 dB Intrument Status : Used

Calibration Environment and Details

Temperature i 23020

Humidity : 50 %RH =20 %RH

Barometric Pressure : 1013 hPa= 10 hPa

Received Date : 31 January 2022

Calibrated Date : 11 February 2022

Calibration Procedure . In-house method CP-SLM-01 based on [EC 61672-3 : 2013 Electroacoustics - Sound level meters - Part 3: Periodic tests

Location of Calibration . Lab Acoustic

Reference Standard

Instrument Brand Model SN. Due calibration Tracebility
Standard Microphone GRAS 40AN 188273 15 September 2022 GRAS
Multifrequency Calibrator Quest Quest-cal EFA000234 14 June 2022 TSI
Audio Generator Svantek Svan401 131 18 October 2022 WK Electric

Note

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

Calibrated By : e Approved By : m¥a
Mr. Noppadon Luangart Mr. Pacit Mathavorn
Calibration Officer Calibration Engineer Supervisor
Issue Date : 11 February 2022

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

FM-708-SLM-01 Rev.0 lssue date 01/07/1¢

lnaslupmuny



INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE

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

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

TEL: (6610-2116-5860-1 FAX: (66)0-2116-7 140

1

[ Lo | el\:f‘.ATIVE

o raE T FE A

|IIIII]II

udEn fuTunfivl Suanfuiua dfa

iation Boar
ACCREDITERD

L IDOIEC IT025 e
CALIBRATION LABORATORY
AC-2961

Page:2/6
Certificate No 22-ACT-104
Request No Req-2022-0232
1. Indication at the calibration check frequency
UUC Setting Nominal Before Adjust Adjust Acceptance
UNCERTAINTY
FAST /A /37-139 Level vucC ERR uuc ERR Limit
Calibrator Setting (dB) (dB) (dB) (dB) (dB) (+dB) (+dB)
1000 Hz 114.00 dB 113.85 114.0 +0.15 113.9 0.05 0.20 0.3
Note : Absolute sensitivity was established by the use of Sound Calibrator Brand SVANTEK, Model SV 35A, SN.58079
2. Self-generated noise, Microphone installed
UUC Setting
Measured UNCERTAINTY
FAST /37-139
UUC Weighting (dB) (£dB)
A 28.7 0.10
3. Self-generated noise, Microphone replaced by the electrical input signal device
UUC Setting
Measured UNCERTAINTY
FAST/37-139
UUC Weighting (dB) (+dB)
A 28.6 0.10
C 28.8 0.10
& 34.7 0.10
4, Acoustic signal test of frequency weightings (Without Windscreen)
Deviation from various Frequency Acceptance
UUC Setting UNCERTAINTY
Weighting Respone curve Limit
FAST /37-139 A C z
. (+dB) (+dB)
STD Setting (dB) (dB) (dB)
125 Hz 0.0 0.1 0.1 0.50 2.0
1000 Hz 0.0 0.0 0.0 0.60 1.0
4000 Hz 0.7 0.7 0.7 0.60 3.0
8000 Hz 1.0 0.9 0.8 0.70 5.0

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

FM-708-SLM-01 Rev.0 Issue date 01/07/1¢
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Certificate No : 22-ACT-104
RequestNo  :  Req-2022-0232

5. Electrical signal test of frequency weightings, Weighting network respone with relative to 1 kHz

UUC Setting Deviation from various Frequency Acceptance
UNCERTAINTY
FAST/37-139 Weighting Respone curve Limit
STD Setting A (dB) C (dB) Z (dB) (+dB) (+dB)
63 Hz -0.2 0.0 0.0 2.0
125 Hz -0.1 0.0 0.0 1.5
250 Hz -0.1 0.0 0.0
500 Hz -0.1 0.0 0.0 b5
1000 Hz 0.0 0.0 0.0 0.2 1.0
2000 Hz 0.0 0.1 0.0 2.0
4000 Hz 0.0 0.0 0.0 3.0
8000 Hz 0.0 0.0 0.0 5.0
16000 Hz 0.1 -0.1 -0.1 +5, ~INF.

6. Frequency and time weightings at 1kHz

UUC Setting STD Measured Acceptance
UNCERTAINTY
FAST/37-139 REF uvuc ERR Limit
UUC Weighting (dB) (dB) (dB) (+dB) (£dB)
A 114.00 114.0 0.0 0.2
C 114.00 114.0 0.0 0.2 0.2
z 114.00 114.0 0.0 0.2
UUC Setting STD Measured Aceeptance
UNCERTAINTY
37-139/A REF vuc ERR Limit
UUC Time Respone (dB) (dB) (dB) (+dB) (+dB)
Fast 114.00 114.0 0.0 0.1
Slow 114.00 114.0 0.0 0.2 0.1
Leq 114.00 114.0 0.0 0.1

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

FM-708-SLM-01 Rev.0 Issue date 01/07/1¢

enasluemuny
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Page : 4/6

7. Long Term Stability

Certificate No : 22-ACT-104

RequestNo  :  Req-2022-0232

UUC Setting Measured Acceptance
UNCERTAINTY
FAST /A /37-139 vuce Limit

STD Setting (dB) (+dB) (+dB)
Initial 114.0
Final 114.0

Deviated 0.0
8. Level linearity on the reference level range
UUC Setting Anticipated Deviation Acceptance
UNCERTAINTY
FAST /A /37-139 REF uuc ERR Limit
STD dB (dB) (dB) (dB) (+dB) (+dB)
140.00 140 140.0 0.0 1.1
139.00 139 139.0 0.0 1.1
134.00 134 134.0 0.0 1.1
129.00 129 129.0 0.0 1.1
124.00 124 124.0 0.0 1.1
119.00 119 119.0 0.0 1.1
114.00 114 114.0 0.0 1.1
109.00 109 109.0 0.0 1.1
104.00 104 104.0 0.0 1.1
99.00 99 99.0 0.0 1.1
94.00 94 94.0 0.0 1.1
0.3

§9.00 89 89.0 0.0 1.1
84.00 84 84.0 0.0 1.1
79.00 79 79.0 0.0 1.1
74.00 74 74.0 0.0 1.1
69.00 69 69.0 0.0 1.1
64,00 64 64.0 0.0 1.1
59.00 59 59.0 0.0 1.1
54.00 54 54.0 0.0 1.1
49.00 49 49.0 0.0 1.1
44.00 ek 4.1 0.1 1.1
39.00 39 39.3 0.3 1.1

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

FM-TO-SLM-01 Rev.(} Issue date 01/07/1¢

lenasluemuny
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Certificate No

22-ACT-104

Request No Req-2022-0232
9. Level linearity including the level range control
UUC Setting STD Measured Acceptance
UNCERTAINTY
FAST/A REF uucC ERR Limit
UUC Range (dB) (dB) (dB) (+dB) (+dB)
44.1 437 -0.4 1.1
37-139
114 114.0 0.0 1.1
10. Tone burst response
UUC Setting STD Anticipated Measured Acceptance
UNCERTAINTY
A /37-139 Toneburst Ref uuc ERR Limit
UUC Time Respone (ms) (dB) (dB) (dB) (+dB) (+dB)
200 135.0 135.0 0.0 1.0
Fast 2 118.0 117.9 -0.1 +1.0,-2.5
0.25 109.0 108.7 -0.3 1.5, 5.0
200 128.6 128.5 -0.1 1.0
Slow 03
2 109.0 108.8 -0.2 +1.0,-5.0
200 129.0 129.0 0.0 1.0
SEL 2 109.0 109.1 +).1 +1.05:-2.5
0.25 100.0 99.7 -0.3 +1.8,=5.0
11. Peak C Sound level
UUC Setting Anticipated Measured Acceptance
UNCERTAINTY
FAST/C/95-142 REF vuc ERR Limit
STD Setting (dB) (dB) (dB) (+dB) (+dB)
Complete cycle 1374 136.7 -0.70 30
Positive half cycle 136.4 136.2 -0.20 2.0
Negative half cycle 136.4 136.2 -0.20 2.0

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

FM-708-SLM-01 Rev.0 Issue date 01/07/1¢
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Certificate No

Request No

12. Overload indication
UUC Setting Measured Acceptance
UNCERTAINTY
FAST/A/37-139 vuc Limit
STD Setting (dB) (+dB) (+dB)
Positive one-half cycle 142.7
Negative one-half cycle 142.6
Deviated 0.1
13. High Level Stability
UUC Setting Measured Acceptance
UNCERTAINTY
FAST /A /37-139 vuc Limit
STD Setting (dB) (+dB) (+dB)
Initial 138.0
Final 138.0
Deviated 0.0

End of Certificate

22-ACT-104

Req-2022-0232

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

FM-708-SL.M-01 Rev.0 Issue date 01/07/1¢
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Certificate of Calibration

Customer
Name : UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD. Certificate No : 22-ACT-102
Address : 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Prakanong, Bangkok Request No : Req-2022-0233

10260

Unit Under Calibration Details

Measurement item ;

: Sound Level Meter

Microphone Class ; 2

Manufacturer : LARSON DAVIS Microphone Model : 375404
Model s ExF2 Microphone S/N : 328672
Serial Number : 0006615 Preamplifier Model : PRMLxT2C

D

Resolution

: UAE.EFM.046/2564

0.1 dB

Calibration Environment and Details

Temperature

Humidity

Barometric Pressure
Received Date
Calibrated Date
Calibration Procedure
Location of Calibration

Reference Standard

: WIEEZC

© 50 %RH £ 20 %RH
: 1013 hPa = 10 hPa
: 31 January 2022

: 11 February 2022

: Lab Acoustic

Preamplifier S/N : 071539

Intrument Status : Used

¢ In-house method CP-SLM-01 based on TEC 61672-3 : 2013 Electroacoustics - Sound level meters - Part 3: Periodic tests

Instrument Brand Model SN. Due calibration Tracebility
Standard Microphone GRAS 40AN 188273 15 September 2022 GRAS
Multifrequency Calibrator Quest Quest-cal EFA000234 14 June 2022 TSI
Audio Generator Svantek Svand01 131 18 October 2022 WK Electric

Note

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

Calibrated By : W Approved By : NEe

Mr. Pacit Mathavorn

Mr. Noppadon Luangart
Calibration Officer Calibration Engineer Supervisor

Issue Date : 11 February 2022

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

FM-708-SLM-01 Rev.0 [ssue date 01/07/1¢

nasluemuny
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Page: 2/6
Certificate No 22-ACT-102
Request No Req-2022-0233
1. Indication at the calibration check frequency
UUC Setting Nominal Before Adjust Adjust Acceptance
UNCERTAINTY
FAST /A /37-139 Level vuc ERR uuc ERR Limit
Calibrator Setting (dB) (dB) (dB) (dB) (dB) (+dB) (+dB)
1000 Hz 114.00 dB 113.85 1139 +0.035 113.9 0.05 0.20 0.3

Note :

2. Self-generated noise, Microphone installed

UUC Setting
Measured UNCERTAINTY
FAST /37-139
UUC Weighting (dB) (+dB)
A 27.8 0.10

3. Self-generated noise, Microphone replaced by the electrical

UUC Setting

Measured UNCERTAINTY
FAST /37-139
UUC Weighting (dB) (+dB)
A 27.7 0.10
C 27.5 0.10
Z 34.0 0.10

4. Acoustic signal test of frequency weightings

input signal device

(Without Windscreen)

Absolute sensitivity was established by the use of Sound Calibrator Brand SVANTEK, Model SV 35A, SN.58079

Deviation from various Frequency Acceptance
UUC Setting UNCERTAINTY
Weighting Respone curve Limit
FAST /37-139 A [ Z
. (+dB) (+dB)
STD Setting (dB) (dB) (dB)

125 Hz -0.1 0.1 0.1 0.50 2.0
1000 Hz 0.0 0.0 0.0 0.60 1.0
4000 Hz 0.5 0.5 0.6 0.60 3.0
8000 Hz 0.3 0.3 0.4 0.70 5.0

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., Ltd

FM-708-5LM-01

Rev.0 Issue date 01/07/1¢
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Certificate No

Request No

5. Electrical signal test of frequency weightings, Weighting network respone with relative to 1 kHz

UUC Setting Deviation from various Frequency Acceptance
UNCERTAINTY
FAST /37-139 Weighting Respone curve Limit
STD Setting A (dB) C (dB) Z (dB) (+dB) (+dB)
63 Hz -0.2 0.0 0.0 2.0
125 Hz 0.1 0.0 0.0 1.5
250 Hz =01 0.0 0.0 1.5
500 Hz -0.1 0.0 0.0 1.5
1000 Hz 0.0 0.0 0.0 0.2 1.0
2000 Hz 0.0 0.0 0.0 2.0
4000 Hz 0.0 0.0 0.0 3.0
8000 Hz 0.0 0.0 0.0 5.0
16000 Hz -0.1 =61 -0.1 +5, ~<INF.
6. Frequency and time weightings at 1kHz
UUC Setting STD Measured Acceptance
UNCERTAINTY
FAST /37-139 REF uuc ERR Limit
UUC Weighting (dB) (dB) (dB) (£ dB) (+dB)
A 114.00 114.0 0.0 0.2
C 114.00 114.0 0.0 0.2 0.2
Z 114.00 114.0 0.0 0.2
UUC Setting STD Measured Acceptance
UNCERTAINTY
37-139/A REF uuc ERR Limit
UUC Time Respone (dB) (dB) (dB) (+dB) (+dB)
Fast 114.00 114.0 0.0 0.1
Slow 114,00 114.0 0.0 0.2 0.1
Leq 114.00 114.0 0.0 0.1

22-ACT-102

Req-2022-0233

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

FM-T708-SLM-01 Rev.0 [ssue date 01/07/1¢

lenaslupmuny
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Certificate No v 22-pCT-102
RequestNo  :  Reg-2022-0233
7. Long Term Stability
UUC Setting Measured Acceptance
UNCERTAINTY
FAST /A /37-139 vuc Limit

STD Setting (dB) (£ dB) (£dB)
Initial 114.0
Final 114.0

Deviated 0.0
8. Level linearity on the reference level range
UUC Setting Anticipated Deviation Acceptance
UNCERTAINTY
FAST/A/37-139 REF uuc ERR Limit
STD dB (dB) (dB) (dB) (+dB) (+dB)

140,00 140 140.0 0.0 1.1
139.00 139 139.0 0.0 1.1
134.00 134 134.0 0.0 1.1
129.00 129 129.0 0.0 L1
124.00 124 124.0 0.0 1.1
119.00 119 119.0 0.0 1.1
114.00 114 114.0 0.0 1.1
109.00 109 109.0 0.0 11
104.00 104 104.0 0.0 1:1
99.00 99 99.0 0.0 1.1
94.00 94 93.9 0.1 11
89.00 89 88.9 -0.1 0.3 1.1
84.00 84 83.9 -0.1 1.1
79.00 7% 78.9 -0.1 1.1
74.00 74 739 -0.1 1.1
69.00 69 68.9 -0.1 L1
64.00 64 63.9 -(0.1 1.1
59.00 59 58.9 -0.1 15k
54.00 54 539 0.1 1.1
49.00 49 489 0.1 1.1
44.00 - 44.0 0.0 1.1
39.00 39 392 0.2 I.a
38.00 iR 383 0.3 1.1

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

FM-708-SLM-01 Rev.0 Issue date 01/07/1¢
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9. Level linearity including the level range control

Certificate No

Request No

22-ACT-102

Req-2022-0233

UUC Setting STD Measured Acceptance
UNCERTAINTY
FAST/A REF uucC ERR Limit
UUC Range (dB) (dB) (dB) (+dB) (=dB)
432 42.9 -0.3 5% |
37-139 0.3
114 114.0 0.0 1.1
10. Tone burst response
UUC Setting STD Anticipated Measured Acceptance
UNCERTAINTY
A/37-139 Toneburst Ref vuc ERR Limit
UUC Time Respone (ms) (dB) (dB) (dB) (+dB) (+dB)
200 135.0 135.0 0.0 1.0
Fast 2 118.0 117.8 -0.2 +1:0,-2.5
0.25 109.0 108.6 -0.4 +1.5,-5.0
200 128.6 128.5 -0.1 1.0
Slow 0.3
2 109.0 108.9 0.1 $1:0=5:0
200 129.0 129.0 0.0 1.0
SEL 2 109.0 109.0 0.0 +1.0,-2.5
0.25 100.0 99.8 -0.2 +1.5,+5.0
11. Peak C Sound level
UUC Setting Anticipated Measured Acceptance
UNCERTAINTY
FAST/C/95-142 REF uucC ERR Limit
STD Setting (dB) (dB) (dB) (+dB) (+dB)
Complete cycle 137.4 136.8 -0.60 3.0
Positive half cycle 136.4 136.2 -0.20 0.2 2.0
Negative half cycle 136.4 136.2 -0.20 20

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

FM-708-SLM-01 Rev.0 Issue date D1/07/1¢
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12. Overload indication

Certificate No 22-ACT-102

Request No Req-2022-0233

UUC Setting Measured Acceptance
UNCERTAINTY
FAST/A/37-139 uuc Limit
STD Setting (dB) (+dB) (£=dB)
Positive one-half cycle 141.7
Negative one-half cycle 141.7
Deviated 0.0 0.2 1.5
13. High Level Stability
UUC Setting Measured Acceptance
UNCERTAINTY
FAST/A/37-139 uuc Limit
STD Setting (dB) (+dB) (+dB)
Initial 138.0
Final 138.0
Deviated 0.0 0.1 03

End of Certificate

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

FM=708-SLM-01 Rev.0 [ssue date D1/07/1¢
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Customer
Name

Address

10260

Unit Under Calibration Details

Measurement item :
Manufacturer
Model

Serial Mumber

ID

Resolution

: Sound Level Meter
: LARSON DAVIS
s L3T2

: 0006616

: UAE.EFM.047/2564

0.1 dB

Calibration Envirenment and Details

Temperature
Humidity
Barometric Pressure
Received Date
Calibrated Date

Calibration Procedure

eEle
50 %RH + 20 %RH
: 1013 hPa % 10 hPa
: 14 February 2022

: 15 February 2022

Certificate of Calibration

: UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD.

: 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Prakanong, Bangkok

Microphone Class :
Microphone Model :
Microphone S/N :
Preamplifier Model :
Preamplifier S/N :

Intrument Status :

Certificate No :

Request No :

2

3T5A04
329351
PRMLxT2C
073798

Used

22-ACT-113

Req-2022-0330

: In-house method CP-SLM-01 based on [EC 61672-3 : 2013 Electroacoustics - Sound level meters - Part 3: Periodic tests

Location of Calibration : Lab Acoustic
Reference Standard
Instrument Brand Model SN. Due calibration Tracebility
Standard Microphone GRAS 40AN 188273 15 September 2022 GRAS
Multifrequency Calibrator Quest Quest-cal EFAO00234 14 June 2022 TSI
Audie Generator Svantek Svan401 131 18 October 2022 WK Electric

Note

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

Calibrated By :

e

Mr. Noppadon Luangart

Calibration Officer

Approved By :

gham

Calibration Engineer Supervisor

Issue Date

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

o

Mr. Pacil Mathavorn

15 February 2022

tive [ﬁn(o . Ltd
AuRaL......

ANS! National Acerediiatian Board
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Page : 2/6.
Certificate No : 22-ACT-113
Request No @ Reg-2022-0330
1. Indication at the calibration check frequency
UUC Setting Nominal Before Adjust Adjust Acceptance
UNCERTAINTY
FAST /A {37-139 Level vue ERR uuc ERR Limit
Calibrator Setting (dB) (dB) (dB) (dB) (dB) (+dB) (£dB)
100G Hz 114.00 dB 113.85 114.1 +0,25 113.8 -0.05 0.20 0.3
Note : Absolute sensitivity was established by the use of Sound Calibrator Brand SVANTEK, Model SV 35A, SN.58079

2. Self-generated noise, Microphone installed

UUC Setting
- Measured UNCERTAINTY
FAST /37-139
UUC Weighting (dB) {+dB)
A 28.6 0.10
3. Self-generated noise, Microphone replaced by the electrical input signal device
UUC Setting
Measured UNCERTAINTY
FABT / 37-139
UUC Weighting (dB) (+dB)
A 284 0.10
C 27.8 0.10
& 324 0.10
4. Acoustic signal test of frequency weightings (Without Windscreen)
Deviation from various Frequency Acceptance
UUC Setting UNCERTAINTY
Weighting Respone curve Limit
FAST /37-139 A C Z
" (+dB) (+dB)
STD Setting (dB) (dB) (dB)
125 Hz 0.0 0.1 0.1 0.50 2.0
1000 Hz 0.0 0.0 0.0 0.60 1.0
4000 Hz 0.3 0.3 0.4 0.60 3.0
8000 Hz -0.1 -0.1 0.0 0.70 5.0

1
The results related only to the item calibeated. The certificate shall not be reproduced except in full, without written approval of the Innovative [#Mrument Co., Ltd
loraisliiaata.. ...
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Page:3/6.

Certificate No ;o 22-ACT-113

RequestNo  :  Req-2022-0330

5. Electrical signal test of frequency weightings, Weighting network respone with relative to 1 kHz

UUC Setting Deviation from various Frequency Acceptance
UNCERTAINTY
FAST /37-139 Weighting Respone curve Limit
STD Setting A (dB) C (dB) Z (dB) (+dB) (+dB)
63 Hz -0.2 -0.1 -0.1 2.0
125 Hz -0.1 0.0 -0.1 1.5
250 Hz -0.1 -0.1 -0.1 1.5
500 Hz -0.1 0.0 0.0 1.5
1000 Hz 0.0 0.0 0.0 0.2 1.0
2000 Hz 0.0 0.0 0.0 2.0
4000 Hz 0.0 0.0 0.0 3.0
8000 Hz -0.1 0.1 0.0 5.0
16000 Hz -0.1 -0.1 -0.1 +5, <INF.

6. Frequency and time weightings at 1kHz

UUC Setting STD Measured Acceptance
UNCERTAINTY
FAST /37-139 REF uuc ERR Limit
UUC Weighting (dB) (dB) (dB) (+dB) (+dB)
A 114.00 114.0 0.0 02
£ 114.00 114.0 0.0 0.2 0.2
7 114.00 114.0 0.0 0.2
UUC Setting STD Measured Acceptance
UNCERTAINTY
37-139/ A REF uuc ERR Limit
UUC Time Respone (dB) (dB) (dB) (+dB) (+dB)
Fast 114.00 114.0 0.0 0.1
Slow 114.00 114.0 0.0 0.2 0.1
Leq 114.00 114.0 0.0 0.1

1
The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written uppﬁntﬁ‘lﬁnaﬁmm
VYL O LV | ﬂﬂhm 00719
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Certificate No : 22-ACT-113
RequestNo @ Req-2022-0330
7. Long Term Stability
UUC Setting Measured Acceptance
UNCERTAINTY
FAST /A /37-139 uuc Limit

STD Setting (dB) (+dB) (+dB)
Initial 114.0
Final [ 14.0

Deviated 0.0
8. Level linearity on the reference level range
UUC Setting Anticipated Deviation Acceptance
UNCERTAINTY
FAST /A /37-139 REF uuc ERR Limit
STD dB (dB) (dB) (dB) (+dB) (+dB)
139.00 139 139.0 0.0 1.1
134.00 134 134.0 0.0 ol
129.00 129 129.0 0.0 (i)
124.00 124 124.0 0.0 1.1
119.00 19 119.0 0.0 1.1
114.00 114 114.0 0.0 1.1
109,00 109 109.4 0.0 1.1
104.00 104 104.0 0.0 1.1
99.00 99 99.0 0.0 1.1
94.00 94 929 -0.1 1.1
§9.00 89 88.9 -0.1 1.1
0.3

84.00 84 83.9 0.1 1.1
79,00 79 78.9 0.1 1.1
74.00 74 3.9 -0.1 1.1
69.00 69 68.9 0.1 1.1
64.00 64 63.9 0.1 1.1
59.00 59 589 0.1 L4
54.00 54 53.9 0.1 1.1
49.00 49 490 0.0 1.1
44.00 44 44.1 0.1 1.1
39.00 39 39.3 0.3 1.1
38.00 38 385 0.5 1.1

1
The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written llmrl\vtﬁlﬁﬁﬁ'whdﬂ
RS ENY0 | \ﬂu-ﬁl\: 010719
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Page:5/6.

Certificate No  :  22-ACT-113

Request No  :  Req-2022-0330
9. Level linearity including the level range control
UUC Setting STD Measured Acceptance
UNCERTAINTY
FAST /A REF uuc ERR Limit
UUC Range (dB) (dB) (dB) (+dB) (=dB)
43.6 43.7 0.1 1.1
37-139 0.3
114 114.0 0.0 1.1
10. Tone burst response
UUC Setting STD Anticipated Measured Acceptance
UNCERTAINTY
A /37139 Toneburst Ref vuc ERR Limit
UUC Time Respone (ms) (dB) (dB) (dB) (+dB) (=dB)
200 135.0 135.0 0.0 1.0
Fast 2 118.0 117.6 -0.4 +1.0,-2.5
0.25 109.0 108.6 -0.4 +1.3, <5.0
200 128.6 128.5 -0.1 1.0
Slow 0.3
2 109.0 108.8 0.2 +1.0,<5.0
200 129.0 129.0 0.0 1.0
SEL 2 109.0 109.0 0.0 +1.0.-2.5
0.25 100.0 99.8 032 +1.5,<5.0
11. Peak C Sound level
UUC Setting Anticipated Measured Acceptance
UNCERTAINTY
FAST /C/95-142 REF uuc ERR Limit
STD Setting (dB) (dB) (dB) (+dB) (+dB)
Complete cycle 137.4 136.7 -0.70 3.0
Positive half cycle 136.4 136.2 -0.20 0.2 2.0
Negative half cycle 136.4 136.2 -0.20 2.0

il 2o

1
The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written "ppmvl]ﬁh‘ﬁaﬁ %uj;l[ﬁji I
it il b ﬂuhuu L Vi
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12. Overload indication

Certificate No

Request No

UUC Setting Measured Acceptance
UNCERTAINTY
FAST /A /37-139 uuc Limit
STD Setting (dB) (+dB) (£dB)
Positive one-half cycle 141.9
Negative one-half cycle 141.9
Deviated 0.0
13. High Level Stability
UUC Setting Measured Acceptance
UNCERTAINTY
FAST /A /37-139 vuc Limit
STD Setting (dB) (+dB) (=dB)
Initial 138.0
Final 138.0
Deviated 0.0

End of Certificate

22-ACT-113

Req-2022-0330

1
The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written @prn\tﬁﬁﬁﬁ%wﬁ I1d
S .a} 'ﬂuhuc 0LOT19
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Certificate of Calibration

Customer
Name : UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD. Certificate No : 22-ACT-100
Address : 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Prakanong, Bangkok Request No : Reg-2022-0234

10260

Unit Under Calibration Details

Measurement item : : Sound Level Meter Microphone Class : 2

: LARSON DAVIS

Manufacturer Microphone Model : 375A04
Model : LxT2 Microphone S/N : 328669
Serial Number : 0006617 Preamplifier Model : PRMLxT2C
1D : UAE.EFM.048/2564 Preamplifier S/N : 071532
Resolution 0.1 dB Intrument Status : Used

Calibration Environment and Details

Temperature

Humidity

Barometric Pressure
Received Date
Calibrated Date
Calibration Procedure
Location of Calibration

Reference Standard

R4 i B e )

¢ 50 %RH £ 20 %RH
: 1013 hPa= 10 hPa
: 31 January 2022

: 11 February 2022

. Lab Acoustic

: In-house method CP-SLM-01 based on IEC 61672-3 : 2013 Electroacoustics - Sound level meters - Part 3: Periodic tests

Instrument Brand Model SN. Due calibration Tracebility
Standard Microphone GRAS 40AN 188273 15 September 2022 GRAS
Multifrequency Calibrator Quest Quest-cal EFA000234 14 June 2022 TSI
Audio Generator Svantek Svan401 131 18 October 2022 WK Electric

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 : W Approved By : N

Mr. Noppadon Luangart Mr. Pacit Mathavorn

Calibration Officer Calibration Engineer Supervisor

Issue Date : 11 February 2022

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

FM-708-8L.M-01 Reev.0 Issue date 01/07/1¢

naslupmuny
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Page :2/6
Certificate No 22-ACT-100
Request No Req-2022-0234
1. Indication at the calibration check frequency
UUC Setting Nominal Before Adjust Adjust Acceptance
UNCERTAINTY
FAST /A /37-139 Level uuc ERR vuc ERR Limit
Calibrator Setting (dB) (dB) (dB) (dB) (dB) (+dB) (£dB)
1000 Hz 114.00 dB 113.85 113.9 +0.05 113.9 0.03 0.20 0.3

Note :

2. Self-generated noise, Microphone installed

UUC Setting
Measured UNCERTAINTY
FAST /37-139
UUC Weighting (dB) (+dB)
A 28.9 0.10

3. Self-generated noise, Microphone replaced by the electrical input signal device

Absolute sensitivity was established by the use of Sound Calibrator Brand SVANTEK, Model SV 35A, SN.58079

UUC Setting
Measured UNCERTAINTY
FAST /37-139
UUC Weighting (dB) (+dB)
A 28.8 0.10
C 284 0.10
Z 343 0.10
4. Acoustic signal test of frequency weightings (Without Windscreen)
Deviation from various Frequency Acceptance
UUC Setting UNCERTAINTY
Weighting Respone curve Limit
FAST /37-139 A C z
; . (+dB) (+dB)
STD Setting (dB) (dB) (dB)
125 Hz 0.0 0.1 0.0 0.50 2.0
1000 Hz 0.0 0.0 0.0 0.60 1.0
4000 Hz 0.6 0.6 0.6 0.60 3.0
8000 Hz 0.5 0.5 0.6 0.70 5.0

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

FM-708-SLM-01 Rev.0 Issue date 01/07/1¢
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Certificate No ;o 22-ACT-100

RequestNo  :  Req-2022-0234

5. Electrical signal test of frequency weightings, Weighting network respone with relative to 1 kHz

UUC Setting Deviation from various Frequency Acceptance
UNCERTAINTY
FAST/37-139 Weighting Respone curve Limit
STD Setting A (dB) C (dB) Z (dB) (+dB) (+dB)
63 Hz 0.2 0.0 0.0 2.0
125 Hz -0.1 0.0 0.0 1.5
250 Hz -0.1 0.0 0.0 1.5
500 Hz -0.1 0.0 0.0 1.5
1000 Hz 0.0 0.0 0.0 0.2 1.0
2000 Hz 0.0 0.1 0.0 2.0
4000 Hz 0.0 0.0 0.0 3.0
8000 Hz -0.1 0.0 0.0 5
16000 Hz -0.1 -0.1 -0.1 +5, -INF,

6. Frequency and time weightings at 1kHz

UUC Setting STD Measured Acceptance
UNCERTAINTY
FAST /37-139 REF uuc ERR Limit
UUC Weighting (dB) (dB) (dB) (+dB) (+dB)
A 114.00 114.0 0.0 0.2
C 114.00 114.0 0.0 0.2 0.2
Z 114.00 114.0 0.0 0.2
UUC Setting STD Measured Acceptance
UNCERTAINTY
37-139/ A REF vuc ERR Limit
UUC Time Respone (dB) (dB) (dB) (+dB) (+dB)
Fast 114.00 114.0 0.0 0.1
Slow 114.00 114.0 0.0 0.2 0.1
Leq 114.00 114.0 0.0 0.1

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

FM-708-SLM-01 Rev.0 [ssue date 01/07/1¢
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Certificate No

Request No
7. Long Term Stability
UUC Setting Measured Acceptance
UNCERTAINTY
FAST/ A /37-139 uuc Limit
STD Setting (dB) (+dB) (£ dB)
Initial 114.0
Final 114.0
Deviated 0.0

8. Level linearity on the reference level range

22-ACT-100

Req-2022-0234

UUC Setting Anticipated Deviation Acceptance
UNCERTAINTY
FAST/ A /37-139 REF uuc ERR Limit
STD dB (dB) (dB) (dB) (+dB) (£ dB)
140.00 140 140.0 0.0 1.1
139.00 139 139.0 0.0 1.1
134,00 134 134.0 0.0 1.1
129.00 129 129.0 0.0 1.1
124.00 124 124.0 0.0 1.1
119.00 119 119.0 0.0 1
114.00 114 114.0 0.0 1.1
109.00 109 109.0 0.0 1.1
104.00 104 104.0 0.0 1.1
99.00 99 99.0 0.0 8 |
94.00 94 94.0 0.0 |
0.3
89.00 89 89.0 0.0 1
84.00 84 84.0 0.0 1.1
79.00 79 79.0 0.0 1.1
74.00 74 74.0 0.0 1.1
69,00 69 69.0 0.0 1.1
64.00 64 64.0 0.0 (0 |
59.00 59 59.0 0.0 1.1
54.00 54 54.0 0.0 1.1
49.00 49 49.0 0.0 1.1
44.00 44 441 0.1 1.1
39.00 39 394 0.4 59

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.. Lid

FM-708-8LM-01 Rev.0 Issue date 01/07/1¢
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Certificate No  :  22-ACT-100
Request No  :  Req-2022-0234
9, Level linearity including the level range control
UUC Setting STD Measured Acceptance
UNCERTAINTY
FAST/A REF uuc ERR Limit
UUC Range (dB) (dB) (dB) (+dB) (+dRB)
43.9 43.6 -0.3 1.1
37-139 0.3
114 114.0 0.0 1]
10. Tone burst response
UUC Setting STD Anticipated Measured Acceptance
UNCERTAINTY
A/37-139 Toneburst Ref uuc ERR Limit
UUC Time Respone (ms) (dB) (dB) (dB) (+dB) (£ dB)
200 135.0 134.9 -0.1 1.0
Fast 2 118.0 117.6 -0.4 +1.0,-2.5
0.25 109.0 108.7 -0.3 +1.5; -5:0
200 128.6 128.5 -0.1 1.0
Slow 0.3
2 109.0 108.9 -0.1 +1.0,-5.0
200 129.0 129.0 0.0 1.0
SEL 2 109.0 109.1 +0.1 +1.0,-2.5
0.25 100.0 99.9 -0.1 +1,9;=8.0
11. Peak C Sound level
UUC Setting Anticipated Measured Acceptance
UNCERTAINTY
FAST/C/95-142 REF vuc ERR Limit
STD Setting (dB) (dB) (dB) (+dB) (+£dB)
Complete cycle 137.4 136.8 -0.60 3.0
Positive half cycle 136.4 136.2 -0.20 0.2 2.0
Negative half cycle 136.4 136.2 -0.20 2.0

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

FM-708-SLM-01 Rev.0 Issue date 01/07/1¢
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12. Overload indication

Certificate No : 22-ACT-100

RequestNo :  Req-2022-0234

UUC Setting Measured
FAST/ A /37-139 uucC
STD Setting (dB)
Positive one-half cycle 142.8
Negative one-half cycle 142.7
Deviated 0.1

Acceptance
UNCERTAINTY
Limit
(+dB) (£dB)

13. High Level Stability

UUC Setting Measured
FAST/A/37-139 vucC
STD Setting (dB)
Initial 138.0
Final 138.0
Deviated 0.0

Acceptance
UNCERTAINTY
Limit
(+dB) (£dB)
0.1 03

End of Certificate

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

FM-708-SLM-01 Rev.0 Issue date 01/07/1¢
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) i{ﬁ&

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES ::{,///’F:_/-;-?:"\ﬁ;‘;‘: }‘
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 AmE 2K
NSC-TISI-TIS17025
TEL. 0-2717-3000-29 FAX.(0-2719-0484 CALIBRATION 0008

Cert.No.: 23MM331

Page.: 10of 3
Certificate of Calibration
Equipment : Electronic Balance
Manufacturer : Mettler Toledo
Model : AB204-S
Serial No. : 1128312528
ID No.: UAE.AIR.019/2550
Submitted by : United Analyst and Engineering Consultant Co.,Ltd.

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

Location : Balance Room 2
Received order : 07 April 2023
Calibration Date : 07 April 2023
Ambient Temperature : 15°Cto 40 °C
Relative Humidity : 30 % to 90 %
Calibrated by : Suwit Imjai

Approved by : % i

Approved Signatory

() Pornthippa Tameyakul
(/) Malee Butkruea

Issue Date : 10 April 2023

The Uncertainties are for a confidence probability of approximately 95%

This certificate may not be reproduced other than in full, except with the prior written

Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services. '
I GRE l&lﬂ’)‘UQ&l




Equipment : Electronic Balance Cert.No.: 23MM331
Condition As-Received : Used ltem Page: 2 of 3
Reference : 2304-00150C-1
Procedure used :-
Calibration were conducted using in-house calibration procedure CP-OB01 according to direct
measurement method against standard weight.
Condition of this result of calibration
1. Reference standard instruments:-
Instruments Model Serial No. ID No. Test report No. Due date
1) Standard Weight Set (E2) 15884 24053 70RCO007 MM-0010-22 20 Jan 2024
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This result of calibration was made on requested at the point specified by customer.
4. This certificate is not certified for any commercial transaction.
5. This certification is traceable to the International System of Unit.
Result of calibration ( ) Without Adjustment ( * ) After Adjustment by Internal Calibration
Range capacity : 0 g to 220 g Resolution 0.0001 g
Before Adjustment :

Balance Measurement Coverage
Applied Weight Reading Correction Uncertainty Factor
(g) (9) (9) (£mg) (k)
100 99.9999 +0.0001 0.19 2.03
200 200.0001 -0.0001 0.29 2.00
After Adjustment :
1. Determination of the standard deviation of weighing machine (n=10)
Applied Weight Standard Deviation
(g) of Reading (g)
100 0.00007
200 0.00007

nasluaaih:



Equipment : Electronic Balance Cert.No.: 23MM331

Condition As-Received :  Used Item Page: 3 of 3
Reference : 2304-00150C-1
Result of calibration 2 3 3 3
2. Effect of off center loading ! y 009
A mass of 100 g was placed to various position on the pan. : : - : @
The weighing machine reading error obtained is given in the table Front Front Front
Maximum difference between
Position 1 Position 2 Position 3 Position 4 Position 5 off-center and central loading
(9) (g9) (g9) (g9) (g) (g)
-0.0001 -0.0002 +0.0004 -0.0001 -0.0006 0.0005
3. Departure from nominal value
Balance Measurement Coverage
Applied Weight Reading Correction Uncertainty Factor
(g) (g9) (g) (£mg) (k)
Unload 0.0000 0.0000 0.15 218
0.1 0.0999 +0.0001 0.15 213
1 0.9999 +0.0001 0.15 2.13
5 4.9999 +0.0001 0.15 213
10 9.9999 +0.0001 0.15 211
20 20.0000 0.0000 0.15 2.11
50 50.0000 0.0000 0.16 2.06
70 69.9999 +0.0001 0.18 2.04
100 99.9999 +0.0001 0.19 2.03
150 150.0003 -0.0003 0.29 2.00
200 200.0005 -0.0005 0.29 2.00

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

-00o0-
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) m
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES %7 <\U§
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250

. . NSC-TISI-TIS17025
TEL. 0-2717-3000-29 FAX. 0-2719-9484 CALIBRATION 0008

Cert.No.: 23MM332

Page.: 10f 3
Certificate of Calibration
Equipment : Electronic Balance
Manufacturer : Mettler Toledo
Model : AB204-S /IFACT
Serial No. : B108115858
ID No. : UAE.AIR.016/2555
Submitted by : United Analyst and Engineering Consultant Co.,Ltd.

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

Location : Balance Room 2
Received order : 07 April 2023
Calibration Date : 07 April 2023
Ambient Temperature : 15°Cto 40 °C
Relative Humidity : 30 % to 90 %
Calibrated by : Suwit Imjai

Approved by : Qmﬂ-’.l}- :

Approved Signatory

) Pornthippa Tameyakul
/} Malee Butkruea

Issue Date : 10 April 2023

The Uncertainties are for a confidence probability of approximately 95 %

This certificate may not be reproduced other than in full, except with the prior written

Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services. '
i.ﬂﬂﬂ‘ﬁ:lﬂ AIUAN




Equipment : Electronic Balance Cert.No.: 23MM332
Condition As-Received : Used Item Page: 2 of 3
Reference : 2304-00160C-2
Procedure used :-
Calibration were conducted using in-house calibration procedure CP-OB01 according to direct
measurement method against standard weight.
Condition of this result of calibration
1. Reference standard instruments:-
Instruments Model Serial No. ID No. Test report No. Due date
1) Standard Weight Set (E2) 15884 24053 70RC007 MM-0010-22 20 Jan 2024
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This result of calibration was made on requested at the point specified by customer.
4. This certificate is not certified for any commercial transaction.
5. This certification is traceable to the International System of Unit.
Result of calibration ( ) Without Adjustment ( * ) After Adjustment by Internal Calibration
Range capacity : 0 g to 220 g Resolution 0.0001 g
Before Adjustment :

Balance Measurement Coverage
Applied Weight Reading Correction Uncertainty Factor
(9) (9) (g9) (tmg) (k)
100 100.0002 -0.0002 0.21 2.06
200 200.0003 -0.0003 0.29 2.00
After Adjustment :
1. Determination of the standard deviation of weighing machine (n=10)
Applied Weight Standard Deviation
(g9) of Reading (g )
100 0.00009
200 0.00007
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Equipment : Electronic Balance Cert.No.: 23MM332

Condition As-Received : Used ltem Page: 3 of 3
Reference : 2304-00150C-2
Result of calibration 2 3 2 3
2. Effect of off center loading ! : 909
A mass of 100 g was placed to various position on the pan. . E - : @
The weighing machine reading error obtained is given in the table Front Front Fron
Maximum difference between
Position 1 Position 2 Position 3 Position 4 Position 5 off-center and central loading
(9) (g) (g) (g9) (g9) (g)
+0.0001 -0.0003 +0.0003 +0.0006 +0.0002 0.0005
3. Departure from nominal value
Balance Measurement Coverage
Applied Weight Reading Correction Uncertainty Factor
(g9) (g) (g9) (tmg) (k)
Unload 0.0000 0.0000 0.18 217
0.1 0.0999 +0.0001 0.18 217
1 0.9998 +0.0002 0.18 217
5 5.0000 0.0000 0.18 27
10 10.0000 0.0000 0.18 2.17
20 20.0000 0.0000 0.18 2.15
50 50.0001 -0.0001 0.19 2.1
70 70.0001 -0.0001 0.20 2.07
100 100.0002 -0.0002 0.21 2.06
150 150.0004 -0.0004 0.29 2.00
200 200.0005 -0.0005 0.29 2.00

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

-00o-

wnasluaauiil



