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Analysis/Test Report
Customer Name : V31" naaunazsa ingamn $ida vy
Address 189 DUUNTLIINO Ll‘\l'l\iﬁ"]ﬂil'ﬂ\i l‘llﬂﬁ')ﬂ‘ﬂ']'l\‘l AFUNWUNIUAT 10310
Sampling Site @ gudgohgyIaseamssaTrihamediingu 2 Sample Type : vude
Sampling by : mﬂq?m FUVIU (2-245-9-7334) Sampling Method : Grab
Sampling Date : 01/12/2566 Sampling Time ¢ 09:30 U.-09:50 .
Received Date : 02/12/2566 Analytical Date : 02 -14/12/2566
Report Date 15/12/2566 Report No. : R29029/66
a
TW27255 /66 TW27256 /66 MAIGIU
k4 4
AN SNHMDN
Parameters Unit Method , , ’ )
neaulasrainaes | neullassasnans
i]ﬂﬁ 1 ‘ﬂﬂ‘ﬁ 2
Mercury mg/L SM 2023 (3112 B) <0.0010 <0.0010 < 0.005
Nickel mg/L SM 2023 (3111 B) <0.01 <0.01 <1.0
Selenium mg/L SM 2023 (3114 C) <0.0005 <0.0005 <0.02
zinc mg/L SM 2023 (3111 B) 0.08 0.07 <50
Cyanide mg/L as CN SM 2023 (4500-CN C,E) <0.005 '<0.005 <02
Formaldehyde mg/L Distillation, Colorimetric 0.08 0.15 <1
Phenol mg/L Direct Photometric ©'<0.001 <0.001 <1
Free Chlorine mg/L as Cl, DPD Colorimetric 1 <0.10 <0.10 <1
Temperature 0C Laboratory and Field 29.7 29.8 <40
Organochlorine Pesticide -
0. - BHC ug/L SM 2023 (6410 B) ND ND Taiwy
Y - BHC (Lindane) ug/L SM 2023 (6410 B) ND ND Taiw
B -BHC ug/L SM 2023 (6410 B) ND ND Taiwy
0 - BHC ug/L SM 2023 (6410 B) ND ND Tainy
Heptachlor ug/L SM 2023 (6410 B) ND ND Tainy
Aldrin ug/L SM 2023 (6410 B) ND ND Tainwy
Heptachlor epoxide ug/L SM 2023 (6410 B) ND ND Tainy
cis- Chlordane ug/L SM 2023 (6410 B) ND ND Tainy
Sample Condition Observation mapsnle e ld
—_ o —————\
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Reported results refer to the sample as received only.

Test report shall not be reproduced except in full, without written approved of the laboratory.

The laboratory has been accepted as an accredited laboratory complying with the ISO/IEC 17025
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30, 32 Rama II Soi 63 Rama II Rd., Samaedam, Bangkhunthian, Bangkok 10150 %///—\§§? b
Tel. 0-2893-4211-17 Fax: 0-2893-4218 AN
. : nh TESTING
NO.0001
Analysis/Test Report
Customer Name : U5¥n nuauuazsa liingaunw $1da @mirw)
Address : 189 DUUWTTIIN 9 LYNWITYIN (VAIBVIN  AFUNWUHIUAT 10310
. . 2. 3 & J a
Sampling Site  : guéteutiigy/Tassmssa Inihmediitu 2 Sample Type : ude
Sampling by : qu?m Fuvu Sampling Method : Grab
Sampling Time : 09:30 W. - 09:50 U.

Sampling Date : 01/12/2566

Received Date  : 02/12/2566 Analytical Date : 02-14/12/2566

Report Date ¢ 15/12/2566 Report No. : R29030/66
TW27255 /66 TW27256 /66
v v
Parameters Unit Method SRWMDN FHAMIN
Aoutlapuasnaneyad 1 | neulasvasnaseyai 2
Nitrate mg/L as NO; SM 2023 (4500-NO, E) 19.38 16.73
Phosphate mg/L as PO43- Stannous Chloride 4.56 4.77
% 3
Total Coliform Bacteria MPN/100 mL SM 2023 (9221 B) 35x 10 35%10°
A A
Sample Condition Observation mansnld mapsnld

Remark : 1. SM 2023 : Standard Methods for the Examination of Water and Wastewater, APHA, AWWA & WEEF, 24thed., 2023

2. Test marked " * " on this report are not included in scope of Accreditation

15/12/2566 15/12/2566

Reported results refer to the sample as received only.
Test report shall not be reproduced except in full, without written approved of the laboratory.

The laboratory has been accepted as an accredited laboratory complying with the ISO/IEC 17025

FM 7.8/2 Date : 18 SEP 23 REV.01 66L/15315 Pages (1/1)


1798
Rectangle


1798
Rectangle



- ( s g,
USYN tndn A Nnn TEST TECH CO.,LTD N q =\ =
M LABORATORY ACCREDITATION F

30, 32 maﬂm:imﬁ 2 498 63 ﬂuHWi‘é’,iHJ‘?; 2 AN !“IJVI‘U'N‘\jH!ﬁUH NIANNA 10150 BLA-DSS =
30, 32 Rama II Soi 63 Rama II Rd., Samaedam, Bangkhunthian, Bangkok 10150 /////;\\§\? \\ ’ &=
Tel. 0-2893-4211-17 Fax: 0-2893-4218 i W THeTING
NO.0001
Analysis/Test Report
Customer Name : U3tM nuauuazsa lihngamm $ida @)
Address . 189 DUUNILIIW 9 UYNWILYIN [WATIBYIN  NFANHUNIUAT 10310
Sampling Site  : que’fcﬁanﬁw;q/Tﬂﬂmsm'lvlﬁmwﬁlfn?u 2 Sample Type . dude
Sampling by : uwtﬁm ‘T;H‘U‘I‘Ll (12-245-2-7334) Sampling Method : Grab
Sampling Date : 01/12/2566 Sampling Time : 09:20 Y. -09:40 Y.
Received Date  : 02/12/2566 Analytical Date : 02 -14/12/2566
Report Date : 15/12/2566 Report No. : R29031/66
TW27257 /66 TW27258 /66 MAIFIU 8
Parameters Unit Method Aol AIERIER
noulassasnans | nouldesasnaey
qﬂ‘?i 3 Qﬂ‘fi 4
pH - SM 2023 (4500-H B) 8.1 8.2 5.5-9.0
BOD mg/L SM 2023 (5210 B, 4500-O G) <20 <2.0 <20
*COD mg/L SM 2023 (5220 C) 18 19 <120
Color (at the original pH) ADMI SM 2023 (2120 F) 10 20 <300
Color (at pH 7) ADMI SM 2023 (2120 F) 9 . l7k <300
“Total Suspended Solids mg/L SM 2023 (2540 D) 4 6 <50
Total Dissolved Solids mg/L SM 2023 (2540 C) 384 : 460 <3000
Oil & Grease mg/L SM 2023 (5520 D) <3.0 <3.0 <5
Total Kjeldahl Nitrogen mg/L as N SM 2023 (4500 N, B) ‘ <20 <2.0 <100
"Sulfide | mg/LasH,S Todometric 0.39 0.30 <1
Arsenic mg/L SM 2023 (3114 C) 0.0037 0.0036 <0.25
Barium mg/L SM 2023 (3120 B) 0.02 0.02 <1.0
" Cadmium mg/L SM 2023 (3111 B) <0.01 <0.01 <0.03
*Chromium (Hexavalent) mg/L as Cr6+ Colorimetric <0.01 <0.01 <0.25
" Chromium (Trivalent) o Colorimetric, AAS <0.01 <0.01 <075
Copper mg/L SM 2023 (3111 B) 0.01 0.02 <20
stiganss mg/L SM 2023 (3111 B) 0.01 0.01 <5.0
*Lead mg/L SM 2023 (3111 B) <0.05 <0.05 <02
Sample Condition Observation maosnla e ld

135N aitva in

|
TEST TECH CO., LTD.

Reported results refer to the sample as received only.
Test report shall not be reproduced except in full, without written approved of the laboratory.

The laboratory has been accepted as an accredited laboratory complying with the ISO/IEC 17025
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30, 32 Rama II Soi 63 Rama II Rd., Samaedam, Bangkhunthian, Bangkok 10150 f’g ////\§§
Tel. 0-2893-4211-17 Fax: 0-2893-4218 CTARRN TRSEING | TEST TECH |
NO.0001
Analysis/Test Report
Customer Name : U5¥M nuauuazso Iiingamn $1ia mirw)
Address 189 DUUNTZIIN 9 LUNHIBYIN WARILYIN  ATUNNUMIUAT 10310
Sampling Site quﬁvﬁanﬂm/imqmsin"lﬂﬁmwﬁtfn?u 2 Sample Type ;i
Sampling by : maq?m Sf;umu (2-245-2-7334) Sampling Method : Grab
Sampling Date : 01/12/2566 Sampling Time : 09;20 U.-09:40 U.
Received Date : 02/12/2566 Analytical Date : 02 -14/12/2566
Report Date 15/12/2566 Report No. : R29031/66
TW27257 /66 TW27258 /66 MATFIY N
Parameters Unit Method SRR (e
noullaesasnans | neulasyasnass
Qﬂ‘ﬁ 3 i}ﬂﬁ' 4
Mercury mg/L SM 2023 (3112 B) <0.0010 <0.0010 < 0.005
*Nickel mg/L SM 2023 (3111 B) <0.01 0.01 <1.0
Selenium mg/L SM 2023 (3114 C) <0.0005 < 0.0005 <0.02
*Zinc mg/L SM 2023 (3111 B) 0.02 0.01 <50
Cyanide mg/L as CN SM 2023 (4500-CN C,E) <0.005 <0.005 <02
“Fortualdehpie mg/L Distillation, Colorimetric 0.08 0.1 <1
*Phenol mg/L Direct Photometric <0.001 <0.001 <1
Free Chlorine mg/L as Cl, DPD Colorimetric <0.10 <0.10 <1
*Temperature °c Laboratory and Field 30.1 30.2 <40
*Organochlorine Pesticide a
0. - BHC ug/L SM 2023 (6410 B) ND ND Tsiwy
Y - BHC (Lindane) ug/L SM 2023 (6410 B) ND ND Taiwy
B -BHC ug/L SM 2023 (6410 B) ND ND Tawy
d - BHC ug/L SM 2023 (6410 B) ND ND Taiwy
Heptachlor ug/L SM 2023 (6410 B) ND ND Tadwu
Aldrin ug/L SM 2023 (6410 B) ND ND Tainu
Heptachlor epoxide ug/L SM 2023 (6410 B) ND ND Taiwy
cis- Chlordanc ug/L SM 2023 (6410 B) ND ND Tainy
Sample Condition Observation mapsnle maeanld

FM 7.8/2 Date : 18 SEP 23 REV.01

Reported results refer to the sample as received only.

135N mgina 10

TEST TECH CO., LTD.

Test report shall not be reproduced except in full, without written approved of the laboratory.

The laboratory has been accepted as an accredited laboratory complying with the ISO/IEC 17025
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30, 32 Rama II Soi 63 Rama II Rd., Samaedam, Bangkhunthian, Bangkok 10150 "////—_\}\‘ N\ } =
Tel. 0-2893-4211-17 Fax: 0-2893-4218 AN
: i TESTING
NO.0001
Analysis/Test Report
Customer Name : V38 nuadunazsa iiingann $1da (rmirw)
Address . 189 DUUWILIIW 9 HYNHILVIN (VARIBYIN  NFANHUNIUAST 10310
o 1 o a :’ a oy =
Sampling Site quigauiiigy/Iasamssa Ifhanedindu 2 Sample Type : WAy
Sampling by : uwtﬁ&n FuvU Sampling Method : Grab

Sampling Date : 01/12/2566 Sampling Time : 09:20 ¥.-09:40 Y.

Received Date : 02/12/2566 Analytical Date : 02 -14/12/2566
Report Date ¢ 15/12/2566 Report No. : R29032/66
TW27257 /66 TW27258 /66
Parameters Unit Method 9% ami
rowldevasnansqaii 3 rowldevainneaqail 4
Nitrate mg/L as NO, SM 2023 (4500-NO, E) 4.98 6.33
*Phosphate mg/L as PO 43- Stannous Chloride 1.65 2.08
*Total Coliform Bacteria MPN/100 mL SM 2023 (9221 B) 79 14x 104
Sample Condition Observation mapanala maosnala

Remark: 1. SM 2023 : Standard Methods for the Examination of Water and Wastewater, APHA, AWWA & WEF, 24‘hed., 2023

2. Test marked " * " on this report are not included in scope of Accreditation

Analyst
15/12/2566

15/12/2566

Reported results refer to the sample as received only.
Test report shall not be reproduced except in full, without written approved of the laboratory.

The laboratory has been accepted as an accredited laboratory complying with the ISO/IEC 17025
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— NA1ANUIN 3-11

Guideline values for vibration velocity to be used when Evaluating effects

of long-term vibration on structures (DIN 4150-3: 1999-02, Germany)
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¥ a N
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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 5Jul 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 pm (PM,) - (Thailand-Japan)
3 |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)
4 |Dial Thermo-Hygrometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 22H1583 27 Jul 22 26 Jul 23 -
Particulate Matter < 10 pm (PM,) (Thailand-Japan)
5 |Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Electron 42C UAE Consultant Co.,Ltd. 18032023 18 Mar 23 17 Mar 24 -
42C-0508011076
6 |Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Fisher Scientific a2c UAE Consultant Co.,Ltd. 16032023 16 Mar 23 15 Mar 24 -
0517512000
7 |Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Electron 42C UAE Consultant Co.,Ltd. 20042023 20 Apr 23 19 Apr 24 -
0517512001
8 |Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 11012023 11 Mar 23 10 Jan 24 -
CM08130002
9 |Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 15022023 15 Feb 23 14 Feb 24 -
CM19050148
10 [Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 09012023 9 Jan 23 8 Jan 24 -
CM19050149
11 [Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 16012023 16 Jan 23 15 Jan 24 -
CM19050150
12 |Standard Gases (Mixture) Nitrogen Dioxide Airgas EB0143262 Airgas an Air Liquide company EO4NI99E15A01D3| 21 Jun 21 21 Jun 24 -

2015PSIG




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
13 |Carbon Monoxide Analyzer Carbon Monoxide Thermo 48i UAE Consultant Co.,Ltd. 03042023 3 Apr 23 2 Apr 24 -
1182920019
14 |Carbon Monoxide Analyzer Carbon Monoxide Thermo 48i UAE Consultant Co.,Ltd. 08092022 8 Sep 22 7 Sep 23 -
1182920020
15 |Carbon Monoxide Analyzer Carbon Monoxide Thermo 48C UAE Consultant Co.,Ltd. 08022023 8 Feb 23 7 Feb 24 -

48C-62460-355/5

16 |Carbon Monoxide Analyzer Carbon Monoxide Thermo a8C UAE Consultant Co.,Ltd. 08092022 8 Sep 22 7 Sep 23 -

48C-62494-335-5

17 |Carbon Monoxide Analyzer Carbon Monoxide Thermo a8C UAE Consultant Co.,Ltd. 08092022 8 Sep 22 7 Sep 23 -

48C-69160-362

18 [Carbon Monoxide Analyzer Carbon Monoxide Thermo 48C UAE Consultant Co.,Ltd. 18012023 18 Jan 23 17 Jan 24 -

48C-73881-375

19 [Carbon Monoxide Analyzer Carbon Monoxide Thermo 48C UAE Consultant Co.,Ltd. 14032023 14 Mar 23 13 Mar 24 -

48C-62011-333

20 |Standard Gases (Mixture) Carbon Monoxide Airgas EB0143262 Airgas an Air Liquide company EO4NI99E15A01D3| 21 Jun 21 21 Jun 24 -

2015PSIG




RECALIBRATION
DUE DATE:

July 5, 2023

—
TISCH |,

Environmental

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 OH
Run (m3) (m3) (m3) (min) (mm Hg) (in H20)
1 1 2| 1] 1.3240 3.2 2.00]
2 3] 4 i 09480 64 2.00
3 5| 6 1] 0.8480] 7.9 5.00|
4] 7| 8| 1] 0.8060 8.7] 5.50]
S| 9 10 1 0.6670] 12.7] 8.(E|
Data
Vstd Qstd AH( Ped )( 2 ) Qa AH( Ta/ Pa)
(m3) (x-axis) (y-axis) Va (x-axis) (y-axis)
0.9860 0.7447| 1.4073 0.9957| 0.7521 0.8899
1.0357 1.9902 0.9915
1.1554 2.2251 0.9895| 071
1.2143 2.3337 0.9884| .
0.9735] 1.4595 2.8146 0.9831] .
= 1.96745
QSTD -0.05315 QA
0.99995
C:

Vstd=[AVol((Pa-AP)/Pstd)(Tstd/Ta) |
Qstd=[Vstd/ATime |
For subsequent flow rate

Qstd= 1/m<< AH( pifd )( Téd >>'b>

Va=[AVol((Pa-AP)/Pa)
Qa=|Va/ATime

= (il

S,
& 7,
SN

TECE
CORPORA
534/4 PATT

OLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

VICES 3: EQUIPMENT CALIBRATION AND TESTING SERVIC S

ANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250 94,///,-3‘“
AR

TEL. 0-2717-3000-24 FAX. 0-2719-9484 NSC-TISI-TIS17025
‘CALIBRATION 0008

Certificate No. : 22H1583

Certificate of Calibration e

Equipment : Dial Thermo-Hygrometer
Manafaciuver: Barbo This certificate may not be reproduced other than in full,

except with the prior written approval of the head of
Model : = Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: -
ID No.: UAE.ANV.016/2547

Condition As-Received: Used ltem

Received Date: 20 July 2022
Calibration Date: 22 July 2022

to 27 July 2022
Reference: 2207-0586WSC Submitted by: United Analyst and Engineering Consultant Co.,Ltd.
Ambient Temperature: ( 25 * 3) °C
Relative Humldity: (50 £ 20) % 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak,

Phrakhanong, Bangkok 10260

Procedure used:  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 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 Il 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)

AH: calibrator manometer reading (in H20)

AP: 1

reading (mm Hg)

Ta: actual absolute temperature (°K)

Pa: actual barometric pressure (mm Hg)

b:intercept

Standard Conditions
Tstd:]  298.15 g RECALIBRATION
Pstd:| 760 mm Hg
Key US EPA recommends annual recalibration per 1998

40 Code of Federal Regulations Part 50 to 51,
Appendix B to Part 50, Reference Method for the
Determination of Suspended Particulate Matter in

the Atmosphere, 9.2.17, page 30

'm: slope

Tisch Environmental, Inc.
145 South Miami Avenue
Village of Cleves, OH 45002

www.tisch-env.com
FREE: (877)263-7610

Calibrated by :  Somchai Dumwor
Issue Date : 03 August 2022

Approved Signatory :

wonenstaiemms =

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

Result of Calibration:- Without Adjustment

Function: Humidity measurement
Reference Standard uuc Uncertainty
Temperature Humidity Reading Error of Measurement
(°C) (%RH.) (%R.H.) (%R.H.) (x%R.H.)
25.0 40.1 42 1.9 16
25.0 60.0 63 3.0 1.8
25.0 80.0 78 -2.0 2.0

Result of Calibration:- Without Adjustment

Temperature measurement.

Standard uuc* Uncertainty
Temperature Reading Error of Measurement
(°C) (°C) (°C) (#°C)
20.00 20.0 0.00 0.72
30.01 30.0 -0.01 0.72
35.04 35.0 -0.04 0.72
39.98 40.0 0.02 0.72

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%

-00o-

wnansluaunu
a1119717

LONAITUAIUAN

B 0293718
A’ f \ = United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
i e Tel. 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com
MULTI-POINT GAS TEST REPORT

Test Date : Mar 18,2023

Equipment : Gas Analyzer (NO2) Model : 42C

Manufacturer : Thermo Electron Corporation Serial Number : 42C-0508011076

Standard Gas Concentration Dilutor Detail

Sulphur Dioxide (S02) 44.68 PPM Manufacturer Thermo Scientific
Nitric Oxide (NO) 45.94 PPM Model 146i

Methane (CHa) PPM  Serial Number 1180540071

Carbon Monoxide (CO) 984.8
Cylinder No. : EB0143262

Expiration Date : Jun 21,2024

Multi-point gas test data

Reference Value (ppb) Di:p';:;’z:;b) Difference Error [Percent Error|  [% Error ]
Level 1 _Jzero 0.0 0.0 0.00 0.00 0.00
Level 2 [20.00% 100.0 1005 0.50 0.50 0.50
level 3 [40.00% 200.0 200.7 0.70 0.35 0.35
Level 4 [60.00% 300.0 300.8 0.80 0.27 0.27
Level 5 [80.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range _ 500.0 ppb Average Difference (%) 0.22
:Acceptable Limit + 5%
|Multi-Point Gas Test Chartl
450
~ 400 —
2 =
g 350 —
§ 300 —
g x0 -
5 200 —
S 150 —
& 10 gt
50 -
e
0 50 100 150 200 250 300 350 400 450
Reference value (ppb)
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United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260

=" United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260

PN C
e

o mes Tel. 0 2763 2828 Fax 0 2763 2800 ww: m E-mail: Jitant.com Do Tel. 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com
MULTI-POINT GAS TEST REPORT MULTI-POINT GAS TEST REPORT
Test Date :Jan 9,2023 Test Date :Jan 16,2023
Equipment : Gas Analyzer (NO2) Model : i Equipment : Gas Analyzer (NO2) Model : 42
Manufacturer : Thermo Scientific Serial Number : CM19050149 Manufacturer : Thermo Scientific Serial Number : CM19050150

tor Detail

Standard Gas Concentration tor Detail Standard Gas Concentration

Sulphur Dioxide (SOz) 44.68 PPM Manufacturer : Thermo Scientific Sulphur Dioxide (SO2) 44.68 PPM Manufacturer : Thermo Scientific
Nitric Oxide (NO) 45.94 PPM Model 1461 Nitric Oxide (NO) 45.94 PPM Model 1461

Methane (CHa) = PPM  Serial Number 1180540071 Methane (CHs) = PPM  Serial Number : 1180540071
Carbon Monoxide (CO) 984.8 Carbon Monoxide (CO) 984.8

Cylinder No. EB0143262 Cylinder No. EB0143262

Expiration Date : Jun 21,2024 Expiration Date : Jun 21,2024

Multi-point gas test data Multi-point gas test data

i lyzer Displ .
Reference Value (ppb) Analyz(s:’:’g)lsplay Difference Error | Percent Error [% Error ] Reference Value (ppb) Ang yz(irpb;sp 3Y | Difference Error | Percent Error [% Error ]
Level 1 |zero 0.0 0.0 0.00 0.00 0.00 level 1 [zero 0.0 0.0 0.00 0.00 0.00
Level 2 [20.00% 100.0 100.8 0.80 0.79 079 Level 2 [20.00% 100.0 100.5 0.50 0.50 0.50
Level 3 [40.00% 200.0 201.2 1.20 0.60 0.60 Level 3 [40.00% 200.0 200.6 0.60 0.30 0.30
Level 4 [60.00% 300.0 3007 070 0.23 0.23 Level 4 |60.00% 300.0 300.7 0.70 0.23 0.23
Level 5 [80.00% 400.0 400.0 0.00 0.00 0.00 Level 5 [80.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.32 Remark : Measuring Range 500.0 ppb Average Difference (%) 0.21
:Acceptable Limit + 5% :Acceptable Limit + 5% -
= Multi-Point Gas Test Chart | o Multi-Point Gas Test Chart |
4 5
& 40 5 40 — 14600
g 380 —— S 350
T 300 —4=306.7 F 300
§ 250 § 250 1
s 20 Gh2 s 200
% 150 2 150 —
& 10 g 100
50 50
0 0
0 50 100 150 200 250 300 350 400 450 0 50 100 150 200 250 300 350 400 450
Reference value (ppb) Reference value (ppb)
—+— Analyzer Display —+— Analyzer Display
Page 1 of 1 ' Page 1 of 1 .
iAE = United Analyst and Engineering Consultant Co., Ltd.
= s irgas Spacialiy G 3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
il gas e periely Gases o 10 2060 268 Fax 0 2763 2800 wnw.uaeconsulantcom E-mat et com
3 630 United Drive
an A Liquide company Durham, NC 27713
Airgas.com
CERTIFICATE OF ANALYSIS Sl bl
: 2023
Grade of Product: EPA Protocol TestDate o :for3,
Par} Number: ED4NI9SE15A01D3 Reference Number:  122-402135167-1 i
Eytl)mdetr Number: I1E;30143252 Cylinder Volume: ~ 144.4 CF Equipment : Gas Analyzer (CO) Model : 48i
aboratory: 4 - Durham (SAP) - NC Cylinder Pressure: 2015 PSIG i L i
’ : erial Number : 1182920019
PGVP Number: B22021 Valve Outlet: 660 Manufacturer:  Thermo Scientific
Gas Code: CO,NO,NOX,S02,BALN Certification Date:  Jun 21, 2021
Expiration Date: J i il
Coricalion perermed i secorganes o Rk T AL 0 Standard Gas Concentration Dilutor Detail
xdance with “EPA Traceabiity Proloco for A d Cerificali seous . R i
u"if‘oa‘z;;zaﬁ:’é"ﬁg e assay procedues e (Agn:nllyllfl‘ Melhoacioqy doss 3ot requre samomion i e oralon Siandards S;mi‘,"h?s g:;r;*;:;ﬁ{?;, Sulphur Dioxide (SO2) 44.68 PPM  Manufacturer Thermo Scientific
5 vith a confiden i i } lerfer X
fence level o Pt are o igifcan impuries i afect ihe us f i cabralon miur, Al conceiratons are on a Nitric Oxide (NO) 45.94 PPM  Model 1461
Do Not Use This Cylinder below 190 psig 7 megapascals. Methane (CHa) - PPM  Serial Number 1180540071
Compenent Requested A“ugNALYTI P R‘ESPLTE tal Rel Carbon Monoxide (CO) 984.8 PPM
N rotocol of elative A .
Concentration  Concentration Method  Uncertainty roried Cylinder No. : EB0143262
:?r)élc o 45.00 PPM 45.96 PPM GT +1-1.4% NIST Traceable 06/14/2021, 06/21/2021 Expltationiate: Jun 20,2024
SULFUR ;:gims 45.00 PPM 45,94 PPM Gt % NIST Traceable 0611472021, 06/21/2021
45.00 PPM 44.68 PPM G1 0% NIST Traceable 06/14/2021, 06/21/2021 Multi-point gas test data
mrzztg\é ;\:IONOXIDE 1000 PPM 984.8 PPM Gt 7% NIST Traceable 06/14/2021
Balance
— Reference Value (ppm) _"I‘a'yw Difference Error |Percent Error| [% Error ]
CALIBRATION STANDARDS Displey {porm) 0.0 0.0
Type _ LotiD Cylinder No__ Concentration Uncertainty _Explration Date Level 1 |zero g ! 00 : e
NTRM 20061120 CC708068 _ 49.82 PPM NITRIC OXIDE/NITROGEN 0% Feb 0z, 2025 Level 2 |20.00% 16.6 0.7 07 5is i
PRM 12386 D685025 9.91 PPM NITROGEN DIOXIDE/AIR +-2.0% Feb zu: 2020 Level 3 |40.00% 20.0 20.2 0.2 1.0 1.0
amis 401423838102 CC505581 4.348 PPM NITROGEN DIOXIDE/NITROGEN +-2.1 Feb 18, 2023 Level 4 [60.00% 30.0 305 0.5 1.6 1.6
z;gm :ig;é?:: CCa73277 49.02 PPM SULFUR DIOXIDE/NITROGEN +-0.8% Jun 17, 2022 Level 5 |80.00% 40.0 40.0 0.0 0.0 0.0
Coa34277 990.9 PPM CARBON MONOXIDE/NITROGEN "
The SRM, PRM or RGM noted above s only In reference {0 the GMIS used in the assay and not part of the analysis. e Nov 16, 2025 Remark : Measuring Range 50.0 ppm Average Difference (%) 1.83 J
:Acceptable Limit 5%
ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipoint Calibration Multi-Point Gas Test Chart
Nicolet 6700 AHR0801333 CO FTIR Tonos 2021 50
Nicolet 6700 AHR0801333 NO FTIR Jun 03, 2021 =
Nicolet 6700 AHR0801333 NO2 FTIR Jun 03, 2021 s 400
Nicolet 6700 AHR0801333 SO2 FTIR Jun 03, 2021 H
Triad Data Available Upon Request :
NOTES:PO #5221002807 8
GROSS WT: 28.40kg H
NET WT: 4.73kg 0
0 50
Reference value (ppm)
—e— Analyzer Display
B
The analyti joate relate only to
the cylinde| |

des the test report.

T

{ACCR i

ED
ionenslumaun,
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United Analyst and

INAE

UNITED ANALYST ANO ENGINEERING
‘CONSULTANT COMPANY LIMITED

Engineering Consultant Co., Ltd.

3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
Tel. 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com

INAE

» YST AND ENGHEERNG
CONSULTANT COMPANY LIMITED

United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
Tel. 0 2763 2828 Fax 0 2763 2800 ww

com E-mail: uae@uaeconsultant.com

Test Date : Feb 21,2023
Equipment : Gas Analyzer
Manufacturer : Thermo Scientific

Standard Gas Concentration

MULTI-POINT GAS TEST REPORT

(CO) Model : 48i
Serial Number : 1182920020

Dilutor Detail

Sulphur Dioxide (SO2) 44.68 PPM  Manufacturer : Thermo Scientific
Nitric Oxide (NO) 45.94 PPM Model : 1461

Methane (CHa) = PPM  Serial Number : 1180540071
Carbon Monoxide (CO) 984.8 PPM

Cylinder No. : EB0143262

Expiration Date : Jun 20,2024

Multi-point gas test data

Reference Value (ppm) Analy(z;;nI:;splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.0 0.0 0.0 0.0
Level 2 20.00% 10.0 10.9 0.9 83 83
Level 3 40.00% 20.0 20.5 0.5 24 24
Level 4 60.00% 30.0 30.7 07 23 23
Level 5 80.00% 40.0 40.0 0.0 0.0 0.0
Remark : Measuring Range 50.0 ppm Average Difference (%) 2.60

:Acceptable Limit + 5%

Multi-Point Gas Test Char(l

—+ 40.0

50
E
5
s
H
s
2
a
1
&
>
g
<
0 bz

Reference value (ppm)
—e— Analyzer Display

Test Date : Feb 8,2023
Equipment : Gas Analyzer (CO)
Manufacturer :

Standard Gas Concentration

Thermo Environmental Instruments

MULTI-POINT GAS TEST REPORT

Model : 48C

Serial Number : 48C-62460-335/5

Dilutor Detail

Sulphur Dioxide (SOz2) 44.68 PPM  Manufacturer Thermo Scientific
Nitric Oxide (NO) 45.94 PPM  Model : 1461

Methane (CH4) = PPM  Serial Number : 1180540071
Carbon Monoxide (CO) 984.8 PPM

Cylinder No. : EB0143262

Expiration Date : Jun 20,2024

Multi-point gas test data

Reference Value (ppm) Analv(z:;:)splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.0 0.0 0.0 0.0
Level 2 20.00% 10.0 10.4 0.4 38 3.8
Level 3 40.00% 20.0 20.8 0.8 38 3.8
Level 4 60.00% 30.0 30.9 0.9 2.9 29
Level 5 80.00% 40.0 40.0 0.0 0.0 0.0
Remark : Measuring Range 50.0 ppm Average Difference (%) 2.12

:Acceptable Limit + 5%

| Multi-Point Gas Test Chart

50
E
£
£
=
2
&
2
§
ES
£
E
<

0

400

Reference value (ppm)
—e— Analyzer Display

Page 1 of 1 ond \] ' Page 1 of 1 \] '
United Analyst and Engineering Consultant Co., Ltd. QEE United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260 3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
Tel. 0 2763 2828 Fax 0 2763 2800 ww! m E-mail: L om e Tel. 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com

Test Date 1 Jan 18,2023
Equipment : Gas Analyzer (CO)
Manufacturer :

Standard Gas Concentration

Thermo Environmental Instruments

MULTI-POINT GAS TEST REPORT

Model : 48C
Serial Number : 48C-62494-335/5

Dilutor Detail

Sulphur Dioxide (SO2) 44.68 PPM  Manufacturer : Thermo Scientific
Nitric Oxide (NO) 45.94 PPM Model 146i

Methane (CHs) s PPM  Serial Number 1180540071
Carbon Monoxide (CO) 984.8 PPM

Cylinder No. : EB0143262

Expiration Date : Jun 20,2024

Multi-point gas test data

Reference Value (ppm) Analy::;:)splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.0 0.0 0.0 0.0
Level 2 20.00% 10.0 10.7 0.7 6.5 6.5
Level 3 40.00% 20.0 20.5 0.5 24 24
Level 4 60.00% 30.0 30.3 0.3 1.0 1.0
Level 5 80.00% 40.0 40.0 0.0 0.0 0.0
Remark : Measuring Range 50.0 ppm Average Difference (%) 1.99

:Acceptable Limit + 5%

Multi-Point Gas Test Chart]

50
£
E
g 400
3 o
5 e
£ _—

0

0 50
) Reference value (ppm)
L —a— Analyzer Display
Page 1 of 1 '
enaslunugy

Test Date : Jan 18,2023
Equipment : Gas Analyzer (CO)
Manufacturer :

Standard Gas Concentration

Thermo Environmental Instruments

MULTI-POINT GAS TEST REPORT

Model : 48C

Serial Number : 48C-69160-362

Dilutor Detail

Sulphur Dioxide (SOz2) 44.68 PPM  Manufacturer : Thermo Scientific
Nitric Oxide (NO) 45.94 PPM Model : 1461

Methane (CH4) = PPM  Serial Number : 1180540071
Carbon Monoxide (CO) 984.8 PPM

Cylinder No. : EB0143262

Expiration Date : Jun 20,2024

Multi-point gas test data

Reference Value (ppm) pioiayteer  |piference Error |percent Eror| (% Error ]
Level 1 Zero 0.0 0.0 0.0 0.0 0.0
Level 2 20.00% 10.0 10.3 0.3 2.9 2.9
Level 3 40.00% 20.0 20.8 0.8 3.8 3.8
Level 4 60.00% 30.0 30.7 0.7 2.3 2.3
Level 5 80.00% 40.0 40.0 0.0 0.0 0.0
Remark : Measuring Range 50.0 ppm Average Difference (%) 1.81

:Acceptable Limit £ 5%

Multi-Point Gas Test Chart

50
E
3 . 400
£ _—
£ -
B w7
a __—
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0

0 50

Reference value (ppm)
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United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260

UNITED ANALYST AND EXGREERING
CONSULTANT COMPANY LIMITED

Tel. 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com

AE

UNITED ANALYST AND ENGNEERIG
CONSULTANT COMPANY LIMITED

United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
Tel. 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com

Test Date

Equipment :
Manufacturer :

MULTI-POINT GAS TEST REPORT

:Jan 18,2023

Gas Analyzer (CO)
Thermo Environmental Instruments

Standard Gas Concentration

Sulphur Dioxide (SO2)
Nitric Oxide (NO)
Methane (CHs)

Carbon Monoxide (CO)

Model :

Serial Number :

48C
48C-73881-375

| Cylinder No. :
Expiration Date :

Dilutor Detail
44.68 PPM  Manufacturer : Thermo Scientific
45.94 PPM  Model : 1461
= PPM  Serial Number : 1180540071
984.8 PPM
EB0143262
Jun 20,2024

Multi-point gas test data

Reference Value (ppm) Dis:r::;y(l:;m) Difference Error |Percent Error [% Error ]
Level 1 Zero 0.0 0.0 0.0 0.0 0.0
Level 2 20.00% 10.0 10.4 0.4 3.8 3.8
Level 3 40.00% 20.0 20.5 0.5 2.4 2.4
Level 4 60.00% 30.0 30.9 0.9 2.9 2.9
Level 5 80.00% 40.0 40.0 0.0 ‘ 0.0 0.0
Remark : Measuring Range 50.0 ppm Average Difference (%) 1.84
:Acceptable Limit & 5%
50
3 —+ 40.0
2 —
5 s
= /ﬁ 9
5 s
s
2 04
0 1
0 50
Reference value (ppm)

CORPORATE
534/4 PATTANAKARN ROAD SOI 18, SUANLUANC

Page 1 of 1

enaslunugy

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
RVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
JANLUANG, BANGKOK 10250
TEL. 0-2717-3000-24 FAX. 0-2719-9484

Certificate No. : 23P1402

Certificate of Calibration e

Test Date

Equipment : Gas An:

Manufacturer :

MULTI-POINT GAS TEST REPORT

: Mar 14,2023

alyzer (CO)

ion

Standard Gas Concentrati

Sulphur Dioxide (SO2)
Nitric Oxide (NO)
Methane (CHa)

Carbon Monoxide (CO)
Cylinder No. :

Expiration Date :

Thermo Environmental Instruments

Model :
Serial Number :

Dilutor Detail

48C
48C-62011-333

44.68 PPM  Manufacturer : Thermo Scientific
45.94 PPM  Model : 146i

5 PPM  Serial Number : 1180540071
984.8 PPM

EB0143262

Jun 20,2024

Multi-point gas test data

Reference Value (ppm) Di;,'l‘:"’y(’:;m) Difference Error |Percent Error| [% Error ]
Level 1 |zero 0.0 0.0 0.0 0.0 0.0
Level 2 [20.00% 10.0 104 04 3.8 38
Level 3 [40.00% 20.0 20.9 0.9 4.3 43
Level 4 60.00% 30.0 30.7 0.7 23 23
Level 5 |80.00% 40.0 40.0 0.0 0.0 0.0
Remark : Measuring Range 50.0 ppm Average Difference (%) 2.09
:Acceptable Limit & 5%
Mul nt Gas Test Chart
50
£
£ 400
g o
s e
2 _ 709
& a
k-] /’/10 4
0 1

50

|

Reference value (ppm)

—e— Analyzer Display

Result of calibration:- Without

Page 1 of 1

enaslumuny

Cert.No.: 23P1402
Page: 2 of 2

Range : 0 inH,O to 36 inH,O

Function:- Pressure

Scale Interval : 0.1 inH,O( The Fifth Estimate )

Increasing Pressure

Equipment : U Tube Manometer
Nenrachies Dwyer This certificate may not be reproduced other than in full,
except with the prior written approval of the head of
Model : 1221-36-W/M 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

Rblafive Fbriiiy: (50 15) % 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak,
Phrakhanong, Bangkok 10260

Atmospheric Pressure: 1010 mbar

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.

Procedure used:

Condition of this result of calibration
1.Reference standards instuments :
Due Date

24 Aug 2023

Model Certificate No.

PC106P

Serial No.
1189 MP-0137-22

Instrument

1) Pressure Calibrator
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 inH20
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.
6.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 :
Issue Date :

Suwit Aussarree
11 May 2023

Approved Signatory 1

enaslunuRy

B 0314242

UUC Indication

Applied Pressure  High-port side  Low-port side AP Error
(inH,0) (inH.0) (inH,0) (inH,0) (inH0)
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,O
*UUC = 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 %.

-00o0-

LBNITRIMIUAN
a 1160343
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SE! : EQUIPMENT CALIBRATION AND ING SERVIC ISR

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250 'l/,@xs
QARS

TEL. 0-2717-3000-24 FAX. 0-2719-9484 NSC-TISI-TIS17025
. CALIBRATION 0008

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

Certificate of Calibration Certificate No. : 22P2722

Page: 10f 2
Result of cali Without adij Range : 720 mmHg to 780 mmHg
Equipment : Beroli BaATGHEISE Function:- Absolute Pressure Scale Interval : 1 mmHg ( The Fifth Estimate )
arttadiires: Barigo This certificate may not be reproduced other than in full, Increasing Pressure
. except with the prior written approval of the head of Applied Pressure (mmHg) [ 718.46 | 729.33 | 739.85 | 750.22 | 760.90 | 772.01 | 785.89
Model : = Corporate Services 3: Equipment Calibration and Testing Services. UUC* Indication (mmHg) 720.0 | 730.0 | 740.0 | 750.0 | 760.0 | 770.0 | 780.0
Serial No.: _ Error (mmHg) 1.54 0.67 0.15 -0.22 -0.90 -2.01 -5.89
ID No.: UAE.ANV.013/2547 Decreasing Pressure
Applied Pressure (mmHg) | 785.90 | 771.99 [ 760.85 | 750.17 | 730.90 | 729.57 | 718.62
Condition As-Received: Used Item i 9
UUC* Indication (mmHg) | 780.0 | 770.0 | 760.0 | 7500 | 740.0 | 7300 | 7200
Received Date: 20 July 2022 Error (mmHg) -5.90 -1.99 -0.85 -0.17 0.10 0.43 1.38
Calibration Date: 22 July 2022
The uncertainty of measurement was + 0.24 mmHg
Reference: 2207-0584WSC Submitted by: United Analyst and Engineering Consultant Co. Ltd. *UUC = Unit Under Calibration
AmbBlont Tompersture: {123 &2 1€ The reported uncertainty of measurement was based on a standard uncertainty multiplied
81Soi Udomsuk 41, Sukhumvit Road, Bangchak, by a coverage factor k = 2, providing a level of confidence of approximately 95 %
Relative Humidity: (50 %15 ) % e g

Phrakhanong, Bangkok 10260
Atmospheric Pressure: 1010 mbar -o0o-

Procedure used:  The calibration was by direct ison 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 Model Serial No. Certificate No. Due Date
1) Standard Barometer DPI142 1422505046 MP-0076-22 02 May 2023
2.This instrument was installed in vertical orientation and center of the dial was used as the reference level.
3.This result of calibration was made on requested at the point specified by customer.
4.Scale and conversion factor is 1 kPa = 7.50062 mmHg
5.This result of calibration instrument was in absolute pressure.
6.This instrument was used clean air as pressure media.
7.The certificate is valid only to the item calibrated on date and place of calibration.
8.This Certification is traceable to the International System of Unit maintained at:-

-National Institute of Metrology Thailand (NIMT)

Calibrated by : ~ Suwit Aussarree Approved Signatory :
Issue Date : 25 July 2022

LongI MU wnasluAIUAN
B 0293205 a 1118533
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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) Tisch Environmental,Inc. TE-5025A Jiranatee Associates Co., Ltd. CL-003-65 26 Jul 22 25 Jul 24 -
Calibrator Particulate Matter < 10 um (PM,) 3383
2 |U-Tube Manometer Total Suspended Particulate (TSP) Dwyer 1221-36-W/M Technology Promotion Association 23P1396 9 May 23 8 May 24 -
Particulate Matter < 10 pym (PM,,) - (Thailand-Japan)
3 |Aneroid Barometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 23P1855 2 Jun 23 1 Jun 24 -
Particulate Matter < 10 pm (PM,,) (Thailand-Japan)
4 |Dial Thermo-Hygrometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 23H1201 5 Jun 23 5 Jun 24 -
Particulate Matter < 10 pym (PM,,) (Thailand-Japan)
5 |Carbon Monoxide Analyzer Carbon Monoxide Thermo 48i UAE Consultant Co.,Ltd. 20032023 20 Mar 23 19 Mar 24 -
1200636465
6 |Carbon Monoxide Analyzer Carbon Monoxide Thermo 48i UAE Consultant Co.,Ltd. 03042023 3 Apr 23 2 Apr 24 -
1201497730
7 |Carbon Monoxide Analyzer Carbon Monoxide Thermo 48i UAE Consultant Co.,Ltd. 21022023 21 Feb 23 20 Feb 24 -
1201497732
8 |Carbon Monoxide Analyzer Carbon Monoxide Thermo 48i UAE Consultant Co.,Ltd. 20032023 20 Mar 23 19 Mar 24 -
1201497733
9 |Carbon Monoxide Analyzer Carbon Monoxide Thermo 48i UAE Consultant Co.,Ltd. 21022023 21 Feb 23 20 Feb 24 -
1201778117
10 [Standard Gases (Mixture) Carbon Monoxide Airgas EB0143262 Airgas an Air Liquide company EO4NI99E15A01D3| 21 Jun 21 21 Jun 24 -
2015PSIG
11 [Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43i UAE Consultant Co.,Ltd. 04042023 4 Apr 23 3 Apr 24 -
1182920017
12 |Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43i UAE Consultant Co.,Ltd. 10012023 10 Jan 23 9 Jan 24 -
1180540065




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
13 [Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43i UAE Consultant Co.,Ltd. 09022023 9 Feb 23 8 Feb 24 -
1180540066
14 |Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43i UAE Consultant Co.,Ltd. 14022023 14 Feb 23 13 Feb 24 -
1180540067
15 [Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43i UAE Consultant Co.,Ltd. 10012023 10 Jan 23 9 Jan 24 -
1201778111
16 |Standard Gases (Mixture) Sulphur Dioxide Airgas EB0143262 Airgas an Air Liquide company EO4NI99E15A01D3| 21 Jun 21 21 Jun 24 -
2015PSIG




Web site: wwwiranatee.com

Certificate No. : CL-003-65

MEASUREMENT ITEM
MANUFACTURER
MODEL/TYPE

SERIAL NUMBER

1D NUMBER

CONDITION AS-RECEIVED
CUSTOMER

RECEIVED DATE
MEASUREMENT DATE
ISSUE DATE

ENVIRONMENTAL CONDITIONS:

Accredited calibration laboratory
ISO/IEC 17025:2017
NSC-TIS-TIS 17025
CALIBRATION 0367

Flow measurement laboratory
Calibration services department.

CERTIFICATE OF CALIBRATION

+ Top Load Orifice

+ Tisch Environmental, Inc.
1 TE-5025A

:3383

: UAE EFM.063/2560

: Used item

United Analyst and Engineering Consultant Co.,Ltd
81 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong,
Bangkok 10260

+15 Jul 2022
+25 Jul 2022
+26 Jul 2022

Ambient condition in the laboratory are as follow:

Page 1 of 2 Pages

Calibration procedure:
The Orifice gas flow device was calbrated against
Standard Rotary Displacement Meter (Roats
Meter) Model G65/IMC/W2-dp. The WI-CL-004
was used as a calibration guideline.

Traceability:

This certificate provides a traceability of The
measurement to recognized the national
standards; and to realization of the international
system of units (1) through the VSL (National
Metrology Institute of Netherlands) via Certificate
number: G2211901

Uncertainty of Measurement:

The reported uncertainty of measurement is based
on the standard uncertainty multiplied by @
coverage factor k=2, Which for a normal
distribution corresponds to a coverage probability

NAC

Continuation of Certificate of Calibration Number CL-003-65

MEASUREMENT RESULTS:

The Orifice gas flow device was calibrated by direct comj

Page 2 of 2 Pages

parison method with the Standard Rotary Displacement Meter (Roots Meter). The Humid air was used as a

medium in the system. The standard conditions are 25°C (298.15 K) and 760 mmHeg for standard temperature and standard pressure respectively.

Table 1: The results of @ Standard calibration data

230+ P
Temperature " : ;:-g : 3-500 :RH of approximately 95%. The standard uncertainty
Relative Humidity :55.0+15/ . has been determined in accordance with the GUM
Atmospheric Pressure :1010£10 hpa "Eiitjefiorof masEHRe et

data - Guide to the expression of uncertainty in
measurement’
CALIBRATION CONDITION:
Preconditioning
Measurement Condition

24 hours at ambient conditions.
The average values during measurement are 24.8 C and 55.1 %RH.

TABULATION OF RESULTS:
The table on next page give the measured values.

—

Calibrated by: Approved signatory.

J
O Mr. Sorawit Thachalad | . \JFLK\'/

[ Miss Jittraporn Lertsomphol

JIRANATE ASSOCIATES CO., LTD, |

THIS CERTIFICATE REPORT MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR ﬁmhimﬂﬂw

IN WRITING FROM THE LABORATORY

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

NSC-TISI-TIS17025
CALIBRATION 0008

Certificate No. : 23H1201

Certificate of Calibration e

Equipment : Dial Thermo-Hygrometer
Sl Barigo This certificate may not be reproduced other than in full,

except with the prior written approval of the head of
Model : ] Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: -
1D No.: UAE.EMA2.014/2555

Condition As-Received: Used Item

Received Date: 26 May 2023

Calibration Date: 30 May 2023
to 06 June 2023
2305-0919WSC

(25+3)°C

Reference: Submitted by:  United Analyst and Engineering Consultant Co.,Ltd
Ambient Temperature:
9 81 Soi Udomsuk 41, Sukhumvit Road,
Relative Humidity: (50 +20)% I . H

Bangchak, Phrakhanong, ~ Bangkok 10260

Procedure used: 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 measurement function into humidity / temperature chamber.
Condition of this result of calibration
1.Reference standards instruments :
Instrument Model Serial No. Certificate No. Due Date
1) Hygro-M2 Dew Point Monitor 5112 2360195 20703 02 Aug 2023
2) Handheld Thermometer With Sensor 1523 3240076 231305 15 Mar 2024

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

3.This Certification is traceable to the International System of Unit maintained through:-
-National Institute of Standards and Technology (NIST) , The United States of America
~Technology Promotion Association (Thailand-Japan), NSC-ONSC Accredited No. Calibration 0008

Calibrated by :
Issue Date :

Somchai Dumwor
07 June 2023

Approved Signatory :

LenNMIRIAIUAN
B 0316275

Flow rate Pressure | Temperature | Temperature | Ap_meter | Ap Orifice Standard Flow [05]
Plate ] [Ta] [Tm] Y
m*/min mmHg - c mmHg inH,0 m/min

3 0.697 754.265 24.640 23.960 55.399 1699 1.299 0.643
2 1.000 754.236 24.950 24350 62172 3.444 1.849 0.913
3 1118 754323 24.730 24210 41.925 4582 2.133 1.051
B 1.169 754.212 24.640 24.160 31.045 5.150 2262 1.116
5 1416 754.175 24.480 24.210 30117 7.629 2.754 1.353

Slope (m) 2.04804

Intercept (b): -0.01939

Correlation coefficient (r): 0.99982

Uncertainty (k=2): 0011 m*/min

Table 2: The results of @ actual calibration data

Flow rate Pressure | Temperature | Temperature | Ap meter | Ap_Orifice Standard Flow [Qo]
Plate [Pa] [ra] [Tm] ¥
m*/min mmHg g fic mmHg inH,0 m*/min

1 0,697 754.265 24.640 23960 55.399 1699 0819 0.647
2 1.000 754.236 24950 24.350 62.172 3.444 1.167 0.919
3 1118 754.323 24.730 24.210 41.925 4.582 1.345 1.058
4 1.169 754.212 24.640 24.160 31.045 5.150 1.426 1123
5 1416 754.175 24.480 24.210 30.117 7.629 1735 1.361

Slope (m): 1.28277

Intercept (b): -0.01223

Correlation coefficient (v): 0.99982

Uncertainty (k = 2): 0.012 m*/min

*+**End of Certificate of Calibration***

[T
| NAC

NATE ASSOCIATES

I.Sﬂﬁ'li‘lljﬂ'lllﬂﬂ

Cert. No.: 23H1201

Result of Calibration:- Before Adjustment

Function: Humidity Measurement
Reference Standard uuc* Uncertainty
T Humidity Reading Error of Measurement
(°C) (%R.H.) (%R.H.) (%R.H.) (x%R.H.)
250 40.1 55 14.9 1.6
25.0 60.0 66 6.0 17
25.0 80.0 78 -2.0 19
Result of Calibration: After Adjustment
Function: Humidity Measurement
Reference Standard uuc* Uncertainty
Temperature Humidity Reading Error of Measurement
(°C) (%R.H.) (%R.H.) (%R.H.) (£%R.H.)
25.0 40.1 46 59 1.6
25.0 60.0 60 0.0 1.7
25.0 80.0 72 -8.0 1.9
Result of Calibration:- Without Adjustment
Function: Temperature Measurement
Standard uuc* Uncertainty
Temperature Reading Error of Measurement
(°C) (°C) (*C) (#°C)
19.987 20.0 0.013 0.72
30.016 30.0 -0.016 0.72
39.944 39.0 -0.944 0.72

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%

-o0o-

tonmabieym
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ME United Analyst and Engineering Consultant Co., Ltd. g@@ United Analyst and Engineering Consultant Co., Ltd.
e RaaR = 3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260 3 Soi Udomstk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
consuLTANT cowpany Lmmeo T€l. 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com Tel. 0 2763 2828 Fax 0 2763 2800 ww! com E:mail: ¢ om

UNITED ANALYST AD ENGINEERING
CONSULTANT COMPANY LIMITED

MULTLBOINT GASTESTIREEORT MULTI-POINT GAS TEST REPORT

Test Date : Mar 20,2023 Test Date : Apr 3,2023
Equipment : Gas Analyzer (CO) M"‘_'E' : 48 Equipment : Gas Analyzer (CO) Model : 48i
Manufacturer :  Thermo Scientific Serial Number: 1200636465 Manufacturer: Thermo Scientific Serial Number: 1201497730
Standard Gas Concentration Dilutor Detail e Standard Gas Concentration Dilutor Detail
Sulphur Dioxide (S0z) 4468 PEM  Mandfactirer Nkt Sulphur Dioxide (S0z)  44.68 PPM  Manufacturer Thermo Scientific
Nitric Oxide (NO) 45.94 PPM  Model 1461 Nitric Oxide (NO) 45.94 PPM  Model : 146i
Methane (CH) 2 PPM  Serial Number : 1180340078 Methane (CHs) 2 PPM  Serial Number : 1180540071
Carbon Morw_xxde (co) 984.8 PPM Carbon Monoxide (CO) 984.8 PPM
Cylinder No. : EB0143262 Cylinder No. : EB0143262
Expiration Date : Jun 20,2024 Expiration Date : Jun 20,2024
Multi-point gas test data Multi-point gas test data
Analyzer Display | . o
Reference Value (ppm) (ppm) Difference Error | Percent Error [% Error ] Reference Value (ppm) DisAprI‘aa;v(I:;m) Difference Error |Percent Error|  [% Error ]
Level 1_[zero 0.0 0.0 0.0 0.0 0.0
Lovel |_jgere = = 57 = = level 1 |zero 0.0 0.0 0.0 0.0 0.0
Tevel 3 [40.00% 200 0.4 0q 70 25 Level 2 [20.00% 100 10.9 0.9 8.3 8.3
Level 4 (60 000/o 300 309 09 2.9 2.9 Level 3 |40.00% 20.0 20.5 0.5 2.4 2.4
el s R0.0% 300 200 0.0 00 0.0 Level 4 [60.00% 300 306 0.6 2.0 2.0
- - - - 7 Level 5 |80.00% 40.0 40.0 0.0 0.0 0.0
R 50. Average Difference (%) 2.28
Remark : Measuring Range 0.0 ppm g ( Remark : Measuring Range 50.0 ppm Average Difference (%) 2,53

:Acceptable Limit + 5%

. :Acceptable Limit & 5%

Multi-Point Gas Test Chartl
Mul

nt Gas Test Chart

50

= 50

§ 400 E

F ﬂ/ g 400

3 H T

a & e

il 5 705

< 2 108

0 al -
0 50 0
0 50
Reference value (ppm)
—+— Analyzer Display Reference value (ppm)
o
Page 1 of 1 \l ' Page 1 of 1 \] '
@@E United Analyst and Engineering Consultant Co., Ltd. % United Analyst and Engineering Consultant Co., Ltd.
] isalllldomaik 41, SURRGRK Road, Bangchal, Pamikdiancng; Bangkok10260 3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
eany imres Tel. 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com e Tel. 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com
MULTI-POINT GAS TEST REPORT MULTI-POINT GAS TEST REPORT
Test Date : Feb 21,2023 Test Date : Mar 20,2023
Equipment : Gas Analyzer (CO) Model : 48i Equipment : Gas Analyzer (CO) Model : 48i
Manufacturer:  Thermo Scientific Serial Number : 1201497732 Manufacturer:  Thermo Scientific Serial Number : 1201497733
Standard Gas Concentration Dilutor Detail Standard Gas Concentration Dilutor Detail
Sulphur Dioxide (SO2) 44.68 PPM  Manufacturer : Thermo Scientific Sulphur Dioxide (SO2) 44.68 PPM  Manufacturer : Thermo Scientific
Nitric Oxide (NO) 45.94 PPM  Model : 1461 Nitric Oxide (NO) 45.94 PPM  Model : 146i
Methane (CHa) 5 PPM  Serial Number : 1180540071 Methane (CHa) - PPM  Serial Number : 1180540071
Carbon Monoxide (CO) 984.8 PPM Carbon Monoxide (CO) 984.8 PPM
Cylinder No. : EB0143262 Cylinder No. : EB0143262
Expiration Date : Jun 20,2024 Expiration Date : Jun 20,2024
Multi-point gas test data Multi-point gas test data
Analyzer Display | .
Reference Value (ppm) ¥ PIaY | pifference Error | Percent Error|  [% Error ] Reference Value (ppm) Analyzer | biccerance Error [Percent Error|  [% Error ]
(ppm) Display (ppm)

Level 1 Zero 0.0 0.0 0.0 0.0 0.0 Level 1 Zero 0.0 0.0 0.0 0.0 0.0
Level 2 [20.00% 100 10.5 0.5 4.8 4.8 Level 2 |20.00% 10.0 103 03 2.9 2.9
Level 3 [40.00% 20.0 20.7 0.7 34 34 Level 3 140.00% 20.0 205 05 2.4 2.4
Level 4 |60.00% 300 30.7 0.7 23 2.3 Tevel 4 160.00% 30.0 306 06 2.0 2.0
Level 5 80.00% 40.0 40.0 0.0 0.0 0.0 level 5 |80.00% 20.0 200 0.0 0.0 0.0
Remark : Measuring Range 50.0 ppm Average Difference (%) 2.08 Remark : Measuring Range 50.0 ppm Average Difference (%) 1.46

:Acceptable Limit + 5% :Acceptable Limit &+ 5%

Multi-Point Gas Test Chart]
Mul

Point Gas Test Chart

50
’E _ 50
H 400 £
g 307 ;o
£ =
H — -
5 _ 207 K
2 'm/ B
: / o
= £

0 <

0 50 0 i

Reference value (ppm)
—— Analyzer Display Reference value (ppm)

| +— Analyzer Display

Page 1 of 1 Page 1 of 1
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A United Analyst and Engineering Consultant Co., Ltd.
\ 3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260 - fg?u%%effg“yG“m
[STAOBGIEERNG o), 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com iE gas 630 United Drive
an Al Liquide company Durham, NC 27713
Airgas.com
MULTI-POINT GAS TEST REPORT CERTIFICATE OF ANALYSIS
TestDate  :Feb21,2023 Grade of Product: EPA Protocol
Part Number: ED4NI9SE15A01D3 Reference Number:  122-402135167-1
Cylinder Number: EB0143262 Cylinder Volume: 144.4 CF
" M 1: 48i -
Equipment : Gas Analyzer (CO) Made| Laboratory: 124 - Durham (SAP) - NC Cylinder Pressure: 2015 PSIG
Manufacturer : Thermo Scientific Serial Number : 1201778117 PGVP Number: B22021 Valve Qutlet: 660
Gas Code: CO,NO,NOX,S02,BALN Certification Date: ~ Jun 21, 2021
Expiration Date: Jun 21, 2024
. . e e
Standard Gas Concentration Dilutor Detail Cenmug:; performed in accordance with “EPA Traceabilty Prolocol for Assay and Certfication of Gaseous Calibralion Standards (Viay 2012)" document EPA
VRPN S MPES e i B00/R-12/531, using the assay procedures listed, Analytical Methodology does not require correction for analytical interference, This cylinder has a total analytical
Sulphur Dioxide (S02) 44.68 PPM  Manufacturer Thiermo Sdentific uncertainty 35 stated below with § confdence level of 967 Thers are e Stonifcant mptiios which aect he st ol e eehorsion e, Al concentatione aie.an a
. 6i { mole/mole basis unless otherwise noted,
Nitric Oxide (NO) 45.94 PP, Madel 1:;0540071 i Do Not Use This Cylinder below 100 psig. e, 0.7 megapascas,
Methane (CH) : BPRI - Seria), ik ANALYTICAL RESULTS
Carbon Monoxide (CO) 984.8 PPM Component Requested Actual Protocol Total Relative Assay
Cylinder No. : EB0143262 | Ci i C Method Uncertainty Dates
Expiration Date : Jun 20,2024 : NOX 45.00 PPM 45.96 PPM G1 +-1.4% NIST Traceable 06/14/2021, 06/21/2021
NITRIC OXIDE 45.00 PPM 45,94 PPM 61 +1-1.4% NIST Traceable 06/14/2021, 06/21/2021
: ; SULFUR DIOXIDE 45.00 PPM 44.68 PPM 61 +-1.0% NIST Traceable 061412021, 06/21/2021
Multi-point gas test data CARBON MONOXIDE 1000 PPM 984.8 PPM Gt +-0.7% NIST Traceable 06/14/2021
| NITROGEN Balance
Analyzer i Error |Percent Error|  [% Error | PR
Reference Value (ppm) Display (ppm) | DTTerence CALIBRATION STANDARDS
Level 1 |Zero 0.0 0.0 0.0 0.0 0.0 Type LotID Cylinder No Concentration Uncertainty Explration Date
Level 2 |20.00% 10.0 10.3 0.3 2.9 2.9 NTRM 20081120 CC708068 49.82 PPM NITRIC OXIDE/NITROGEN Feb 02, 2025
. 009 20.0 20.7 0.7 3.4 34 PRM 12386 D685025 9.91 PPM NITROGEN DIOXIDE/AIR Feb 20,2020
Level 3 [40.00% - - 5o 39 2.9 aMis 401423838102 CC505581 4348 PPM NITROGEN DIOXIDE/NITROGEN Feb 18, 2023
Level 4 [60.00% 30.0 30.9 - = o i NTRM 16011043 cear3z2r7 49.02 PPM SULFUR DIOXIDE/NITROGEN Jun 17, 2022
Level 5 [80.00% 40.0 40.0 D.0. : - ; NTRM 14060119 Coa34277 990.9 PPM CARBON MONOXIDE/NITROGEN Nov 15, 2025
Remuk £ Messiirrig Rangs 50.0 ppm Average Difference (%) 1.84 The SRM, PRM or RGM noted above s only In reference {0 the GMIS used in the assay and not part of the analysis.
sheosptable: Link 2 5% ANALYTICAL EQUIPMENT
Multi-Point Gas Test Chart Instrument/Make/Model Analytical Principle Last Multipoint Calibration
Nicolet 6700 AHR0801333 CO FTIR Jun 03, 2021
50 Nicolet 6700 AHR0801333 NO FTIR Jun 03, 2021
£ e 400 Nicolst 6700 AHR0801333 NO2 FTIR Jun 03, 2021
s _ Nicolet 6700 AHR0801333 SO2 FTIR Jun 03, 2021
5 300 —
Z T Triad Data Available Upon Request
207
g — NOTES:PO #5221002807
=z 163 GROSS WT: 28.40kg
g _—
< o NET WT: 4.73kg
e 50
Reference value (ppm)

The analytical test results reported on this certificate relate only to
the cylinder number specified above. This concludes the test report.

{Acer ]
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L—’—@E' United Analyst and Engineering Consultant Co., Ltd. % United Analyst and Engineering Consultant Co., Ltd.

- 81, Sukfiumyit e, Bangohak, Phralfianong; Bangok-i6260 3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
d. Bangchak, Phrakhanong, Bangkol T G EoNTG .
T o, Bangole o “couman s Tel. 0 2763 2828 Fax 0 2763 2800 www.L om E-mail: t.com
Tel. 0 2763 2828 Fax 0 2763 2800 www.uaecor com E-mail .com

I ENGNEERNG

MULTI-POINT GAS TEST REPORT MULTI-POINT GAS TEST REPORT
Test Date : Apr 4,2023 Test Date :Jan 10,2023
: 2
Equipment : Gas Analyzer (SOz2) Model : 43i Equipment : Gas Analyzer (SO2) Model : 43i
Manufadu,;r . Thermo SCIENTIFIC Sadial Hbmibers 1182920017 Manufacturer :  Thermo SCIENTIFIC Serial Number : 1180540065
y » "
Standard Gas Concentration Dilutor Detail Standard Gas Concentration Dilutor Detail
Sulphur Dioxide (S02) 44.68 PPM  Manufacturer : Thermo SCIENTIFIC Sulphur Dioxide (S02) 44.68 PPM  Manufacturer TheTmo SCIENTIFIC
Nitric Oxide (NO) 45.94 PPM  Model : 146i Nitric OX\dg (NO) 45.94 EES :ode‘\N . 1::;]540071
Methane (CHs) - PPM  Serial Number 1180540071 Methane (CHa) 2 erial Number :
Carbon M de (CO 984.8 Carbon Monoxide (CO) 984.8
e et 1 Cylinder No. : EB0143262
Cylinder No. : EB0143262
Expiration Date : Jun 24,2024 Expiration Date : Jun 24,2024
Multi-point gas test data Multi-point gas test data
- Analyzer Display |
Di Ei Percent E % Error
Reference Value (ppb) A"""VEZLE)'S"'“ Difference Error | Percent Error |  [% Error ] Reference Value (ppb) k) ifference Error | Percent Error |  [% Error ]
level 1 [Zero 0.0 0.0 0.00 0.00 0.00 Level 1 |Zero 0.0 0.0 0.00 0.00 0.00
Vi A . | - - 5
Level 2 |20.00% 100.0 101.0 1.00 0.99 0.99 Level 2 {20.00% 100.0 100.7 070 0.70 0.7,
3 140.00% 200.0 200.7 070 035 035 Level 3 [40.00% 200.0 200.5 0.50 0.25 0.25
Leve: S 300.0 3009 0.90 R 030 Level 4__[60.00% 300.0 3008 0.80 0.27 0.27
Leve‘ i Gg’m;" 200.0 4000 0.00 0.00 .00 Level 5 |80.00% 400.0 400.0 0.00 0.00 0.00
;EVE E ™ : /DR s 500.0 ppb - Average Difference (%) 033 Remark : Measuring Range 500.0 ppb Average Difference (%) 0.24
o Ac;pst:!lnegur::‘i 5% ” Acceptable Limit + 5% - )
- Multi-Point Gas Test Chart | i Multi-Point Gas Test Chart |
5 - 400
ooy 400 = —4—460:0- 3
2 30 o g 350
5 a0 0.9 g %0
g 250 g 250 1—
% 200 E 200 =
@ > 150
s 150 :
£ <
£ 100 - s
50 :
’ 150 200 250 300 350 400 450 0 50 100 150 200 250 300 350 400 450
’ ” " Reference value (pph) ’ » Reference value (ppb)

—+— Analyzer Display
—e— Analyzer Display = o
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United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
Tel. 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com

United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
Tel. 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com

INAE

UNITED ANALYST AND ENGNEERIG
CONSULTANT COMPANY LIMITED

UNITED ANALYST AND ENGREERNG
CONSULTANT COMPANY LIMITED

MULTI-POINT GAS TEST REPORT MULTI-POINT GAS TEST REPORT

Test Date : Feb 9,2023 Test Date : Feb 14,2023

Equipment : Gas Analyzer (S02) Model : 43 Equipment : Gas Analyzer (SOz) Model : 43

Manufacturer:  Thermo SCIENTIFIC Serial Number: 1180540066 Manufacturer:  Thermo SCIENTIFIC Serial Number: 1180540067

Standard Gas Concentration Dilutor Detail Standard Gas Concentration Dilutor Detail

Sulphur Dioxide (S02)  44.68 PPM  Manufacturer : Thermo SCIENTIFIC Sulphur Dioxide (S02) ~_44.68 PPM  Manufacturer : Thermo SCIENTIFIC
Nitric Oxide (NO) 45.94 PPM  Model 146i Nitric Oxide (NO) 45.94 PPM  Model : 146i

Methane (CHs) § PPM  Serial Number : 1180540071 Methanei(eHy) 3 PPM  Serial Number : 1180540071
Carbon Monoxide (CO) 984.8 Carbon Monoxide (CO) 984.8

Cylinder No. : EB0143262 Cylinder No. : EB0143262

Expiration Date : Jun 24,2024 Expiration Date : Jun 24,2024

Multi-point gas test data Multi-point gas test data

Reference Value (ppb) Analyz(z;bn)rsplay Difference Error | Percent Error |  [% Error ] ’7 Reference Value (ppb) Di:p'::y?:;h) Difference Error (Percent Error|  [% Error ]
Tevel 1 |Zero 00 0.0 0.00 000 X Level 1 |zero 0.0 0.0 0.00 0.00 0.00
Level 2 [20.00% 100.0 100.7 0.70 0.70 0.70 Level 2 120.00% 100.0 101.5 1.50 1.48 1.48
Level 3 [40.00% 200.0 200.9 0.90 0.45 045 Level 3 [40.00% 200.0 201.6 1.60 0.79 0.79
Tevel 4 [60.00% 300.0 3005 0.50 0 0 Level 4 [60.00% 300.0 300.8 0.80 0.27 0.27
Level 5 |80.00% 200.0 300.0 0.00 0.00 0.00 Level 5 [80.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.26 Remark : Measuring Range 500.0 ppb Average Difference (%) 0.51

:Acceptable Limit + 5%

:Acceptable Limit + 5%

Multi-Point Gas Test Chart | Multi-Point Gas Test Chart

- |

450 450
o o 400 F I
a 51 8 il
2 w0 & 350
F o F a0
& 250 g 250
g 3
5 200 § 200
O 5 150 s
2 0 £ 10 i

50 50

0 0 L]
0 50 100 150 200 250 300 350 400 450 0 50 100 150 200 250 300 350 400 450
Reference value (ppb) Reference value (ppb)
=
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United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
Tel. 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com

NAE

UNITED ANALYST AND ENGREERNG
‘CONSULTAT COMPANY LIMITED

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TES
/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250
TEL. 0-2717-3000-24 FAX. 0-2719-9484

MULTI-POINT GAS TEST REPORT

Test Date :Jan 10,2023
O G = ificate No. : 23P1396
Certificate of Calibration °""'"’°""f,a;e e
Equipment : Gas Analyzer (SO2) Model : 43i
Manufacturer : Thermo SCIENTIFIC Serial Number : 1201778111
Equipment : U Tube Manometer
Marofagiirer: T This certificate may not be reproduced other than in full,
Standard Gas Concentration Dilutor Detail s : L except with the prior written approval of the head of
Sulphur Dioxide (S02) 44.68 PPM  Manufacturer : Thermo SCIENTIFIC Model: 1221-36-WM Corporate Services 3: Equipment Calibration and Testing Services.
Nitric Oxide (NO) 45.94 PPM Model : 146i Serial No.: -
Methane (CH4) - PPM Serial Number : 1180540071 ID No.: UAE.EMA2.094/2555
Carbon Monoxide (CO) 984.8 i o
Cylinder No. : EB0143262 Condition As-Received: Used ltem
Expiration Date : Jun 24,2024 Received Date: 26 April 2023
Calibration Date: 09 May 2023

Multi-point gas test data

- Reference: 2304-0703WSC Submitted by:  United Analyst and Engineering Consultant Co.,Ltd
Reference Value (ppb) Anslyzer Bisplay Difference Error | Percent Error [% Error ] °
ge (ppb) Ambient Temperature: (23 * 2) °C
9 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak,
Level 1 Zero 0.0 0.0 0.00 0.00 0.00 Relative Humidity: (50 +15) %
Level 2 [20.00% 100.0 101.4 1.40 138 138 Phrakhanong, Bangkok 10260
Level 3 [40.00% 200.0 200.9 0.90 0.45 0.45 Atmospheric Pressure: 1010 mbar
Level 4 [60.00% 300.0 300.8 0.80 0.27 0.27
Level 5 [80.00% 400.0 400.0 0.00 0.00 0.00 used:  The was by direct comparison method against Pressure Measuring Instruments
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.42 Standard according to in-house calibration procedure CP-P04, using " DKD-R 6-1 ; Calibration of Pressure
:Acceptable Limit + 5% Gauges, Edition 03/2014 " as a guidelines.
o —— = o dition of this result of calibration
A5 Multi-Point Gas Test Chart | Conditio
5 1.Reference standards instuments :

= 400 T 400-0

g 30 S — Instrument Model Serial No. Certificate No. Due Date

L | | - RS - 1) Pressure Calibrator PC106P 1189 MP-0137-22 24 Aug 2023

@ 250 = 1 _—

S 200 - 50 2.This result of calibration was made on requested at the point specified by customer.

5

£ 0 — 3.Scale and conversion factor is 1 kPa = 4.0146293 inH20

g 100 T - —

b 50 +—— S S —— 4.This instrument was used clean air as pressure media.

n 5.This instrument was calibrated by applied pressure to high-port (+) side and low-port (-) side open to atmospheric pressure.
0 50 100 150 200 250 300 350 400 450

6.This instrument was installed in vertical orientation and top of the pressure port was used as the reference level
Reference value (ppb)
—+— Analyzer Display 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)

Suwit Aussarree Approved Signatory :

11 May 2023

Calibrated by :
Issue Date :

Page 1 of 1
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

5 (CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
f/ A \s 534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250
i TEL. 0-2717-3000-24 FAX. 0-2719-9484 NSC-TISITIS17025
Cert.No.: 23P1396 ! CALIBRATION 0008
Page: 2 of 2 I
- ' Certificate of Calibration ~ Cerificate No.: 26P1855
Result of calibration:- Without adjustment Range : 0 inH,0 to 36 inH,0 Page: 1o0f 2
Function:- Pressure Scale Interval : 0.1 inH,O( The Fifth Estimate )
Increasing Pressure
Equipment : Aneroid Barometer
UUC Indication Maniifacturer: Barigo This certificate may not be reproduced other than in full,
Applied Pressure  High-port side  Low-port side AP Error except with the prior written approval of the head of
(inH:0) (inH-0) (inH,0) (inH;0) (inH-0) Model : - Corporate Services 3: Equipment Calibration and Testing Services.
0.00 0.00 0.00 0.00 0.00 Serial No.: -
2.00 1.00 -1.00 2.00 0.00
ID No.: = ANV.122/2550
4.00 2.00 -2.00 400 0.00 © SAEREeS
6.00 3.00 -3.02 6.02 0.02 Condition As-Received: Used Item
500 400 402 .02 b Received Date: 26 May 2023
10.00 5.00 -5.02 10.02 0.02
12.00 6.00 6.02 12.02 0.02 Calibration Date: 02 June 2023
14.00 7.00 -7.02 14.02 0.02
16.00 8.00 802 16.02 0.02 Reference: 2305-0919WSC Submitted by: United Analyst and Engineering Consultant Co.,Ltd.
18.00 9.00 -9.02 18.02 0.02 Ambient Temperature: ( 23 £ 2) °C
20.00 9.98 -10.04 20.02 0.02 s il (50 % 15) % 81 Soi Udomsuk 41, Sukhumvit Road,
22,00 b -11.04 2202 0.02 ) Bangchak, Phrakhanong, Bangkok 10260
24.00 11.98 -12.04 24.02 0.02 Atmospheric Pressure: 1007 mbar
26.00 12.98 -13.04 26.02 0.02
28.00 13.98 14.04 28.02 0.02 Procedure used:  The was by direct comparison method against Pressure Measuring Instruments
30.00 14.98 15.06 30.04 0.04 Standard according to in-house calibration procedure CP-P10, using " DKD-R 6-1 ; Calibration of Pressure
32.00 15.98 16.06 32.04 0.04 Gauges, Edition 03/2014 " as a guidelines.
34.00 16.98 -17.08 34.06 0.06 result of calibration
35.80 17.96 -18.00 35.96 0.16 1
1.Reference standards instruments
The uncertainty of measurement was + 0.11 inH,O Instrument Model Serial No. Certificate No. Due Date
*UUC = Unit Under Calibration 1) Standard Barometer DPI142 1422505046 MP-0094-23 03 May 2024
*AP = High-poit side - Low-port side 2.This instrument was installed in vertical orientation and center of the dial was used as the reference level

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

4.This result of calibration instrument was in absolute pressure.

-00o-
5.This instrument was used clean air as pressure media.
6.The certificate is valid only to the item calibrated on date and place of calibration
7.This Certification is traceable to the International System of Unit maintained through:-
-National Institute of Metrology Thailand (NIMT)
Calibrated by : ~ Suksan Khankaew Approved Signatory :
Issue Date : 08 June 2023
lay
a 1160345 B (]316955n
Cert.No.: 23P1855
Page: 2 of 2
Result of calibration:- Without adj Range : 960 hPa to 1030 hPa
Function:- Absolute Pressure Measurement Scale Interval : 1 hPa ( The Fifth Estimate )
Increasing Pressure
Applied Pressure (hPa) 958.50 | 969.59 | 980.35 | 990.39 [ 1001.01[ 1011.15] 1020.94 | 1031.45
UUC" Indication (hPa) 9600 | 970.0 | 980.0 | 990.0 | 1000.0 | 1010.0 | 1020.0 [ 1030.0
Error (nPa) 150 | 041 | 035 | -039 | -1.01 | 115 | -094 | -1.45
Decreasing Pressure
Applied Pressure (hPa) | 1031.45 1021.61[ 1012.16 | 1002.38 [ 992.17 | 982.20 | 970.69 | 959.32
UUC* Indication (hPa) 1030.0 | 1020.0 | 1010.0 | 1000.0 | 990.0 | 980.0 | 970.0 [ 960.0
Error (hPa) -1.45 -1.61 -2.16 -2.38 =217 -2.20 -0.69 0.68

The uncertainty of measurement was + 0.30 hPa
* 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-
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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 [Sound Level Calibrator Calibrate Sound Level Meter Svantek SV35 Innovative Instrument 23-ACT-114 4 Aug 23 3 Aug 24 -
(Acoustic Calibrator) 44783 Co.,Ltd.
2 |Sound Level Meter Laeq 28 hours' Laeq 1 hourr Lamax, Lago, Ladn Larson Davis LxT1 Larson Davis-A PCB Piezotronics Div. 2023003657 23 Mar 23 22 Mar 25 -
0007302
3 |Sound Level Meter Laeq 24 hours' Laeq 1 hourr Lamax, Lago, Ladn Larson Davis LxT1 Larson Davis-A PCB Piezotronics Div. 2023003673 24 Mar 23 23 Mar 25 -
0007310
4 |Sound Level Meter Laeq 28 hours' Laeq 1 hourr Lamax, Lago, Ladn Larson Davis LxT2 Sithiporn Associates Co., Ltd. ACL22082 26 Jan 22 25 Jan 24 -
0005289
5 |Sound Level Meter Laeq 24 hours' Laeq 1 hourr Lamax, Lago, Ladn Larson Davis LxT2 Innovative Instrument 22-ACT-249 1 Apr 22 31 Mar 24 -
0005304 Co.,Ltd.
6 |Sound Level Meter Laeq 24 hours' Laeq 1 hourr Lamas, Lago, Ladn Larson Davis LxT2 Innovative Instrument 22-ACT-248 1 Apr 22 31 Mar 24 -
0005344 Co.,Ltd.
7 |Sound Level Meter Laeq 24 hours' Laeq 1 hourr Lamax, Lago, Ladn Larson Davis LxT2 Innovative Instrument 22-ACT-034 21 Jan 22 20 Jan 24 -
0005394 Co.,Ltd.
8 |Sound Level Meter Laeq 24 hours' Laeq 1 hourr Lamas, Lago, Ladn Larson Davis LxT2 Innovative Instrument 22-ACT-247 1 Apr 22 31 Mar 24 -
0005395 Co.,Ltd.
9 |Sound Level Meter Laeq 28 hours' Laeq 1 hourr Lamas, Lago, Ladn Larson Davis LxT2 Innovative Instrument 22-ACT-105 11 Feb 22 10 Feb 24 -
0005396 Co.,Ltd.
10 |Sound Level Meter Laeq 24 hours' Laeq 1 hourr Lamas, Lago, Ladn Larson Davis LxT2 Innovative Instrument 22-ACT-035 21 Jan 22 20 Jan 24 -

0005398

Co.,Ltd.




List of Instruments Certification for Water Quality Analysis

No.|  Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of [ Remark
No. Calibration Calibration
Water
1 [pH Meter pH Horiba LAQUA-PH210 Technology Promotion Association 23CH423 30 Mar 23 29 Mar 24 -
HA1MO0043 (Thailand-Japan)
2 |DO Meter DO YSI Pro 20i Technology Promotion Association 23TW152 27 Jun 23 26 Jun 24 -
18H110457 (Thailand-Japan)




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

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

ANST National Accreditation Baard

w3 BuTuefiv Suawgume i A CCRED I T E D

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

TEL: (6610-2116-5860-1 FAX: (6)0-21167140 EEW'
Pagelof2
Certificate of Calibration
Customer
Name : UNITED ANALYST AND ENGINEERING Certificate No : 23-ACT-114

o Request No : Req-2023-1543
Address : 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak,
Prakanong, Bangkok 10260

Unit Under Calibration Details

Measurement item : Acoustic Calibrator Class : 1

Manufacturer : SVANTEK Range: 94,114 dB/ 1000 Hz
Model :SV35 Intrument Status :  Used

Serial Number : 44783

ID : UAE.EFM.019/2559

Calibration Environment and Details
Temperature 2(2342°C)
Humidity : (50 20 %RH )
Barometric Pressure  : (1013 £10.0 hPa)
Received Date : 21 July 2023
Calibration Date : 4 August 2023
Location of Calibration : LAB 1 Acoustic

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

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

THD Multimeter 2015 1047765 NIMT 31 January 2024

Traceability : This certificate provi bility of to d national standard, and to the

realization of the international System of Units (SI).
Note
The reported uncertainty is based on standard uncertainty multiplied by the Coverage Factor k=2, providing a level of

confidence approximately 95 %.

Calibrated By : Approved By :
Caf

Issue Date : 4 August 2023

The results related only to i I shall not except in full, without

- ipnas TRy

Calibration Certificate

Certificate Number 2023003673

Customer:

United Analyst and Engincering Consultant Co Ltd
No. 81 Soi Udonsuk 41, Sukhumvit Road,
Bangchak, Phra Khanong,

Bangkok, 10260, Thailand

Model Number ~ LXT1 Procedure Number ~ D0001.8384
Serial Number 0007310 Technician Jacob Cannon
Test Results Pass Calibration Date 24 Mar 2023
Calibration Due
iti itic M: fact
Initial Condition  As Manufactured Teiisrat BEE ¥ alaEE
Description SoundTrack LXT Class 1 Humidity 50.8 %RH 2.0 %RH

Class 1 Sound Level Meter
Firmware Revision: 2.404

Static Pressure 8569 kPa +0.13kPa

Evaluation Method Tested with:

Larson Davis PRMLxT1. S/N 077645
PCB 377B02. S/N 345240

Larson Davis CAL200. S/N 9079
Larson Davis CAL291. S/N 0108

Data reported in dB re 20 pPa.

Compiiance Standards Compiiant to i and the foliowing is when combined with

Calibration Certificate from procedure D0001.8378:

IEC 60651:2001 Type 1
IEC 60804:2000 Type 1
IEC 61252:2002

IEC 61260:2001 Class 1
IEC 61672:2013 Class 1

ANSI $1.4-2014 Class 1
ANSI S1.4 (R2006) Type 1
ANSI $1.11 (R2009) Class 1
ANSI $1.25 (R2007)

ANSI $1.43 (R2007) Type 1

Issuing lab certifies that the instrument described above meets or exceeds all specifications as stated in the referenced procedure
(unless otherwise noted). It has been calibrated using measurement standards traceable o the International System of Units (SI)
through the National Institute of Standards and Technology (NIST), or other national measurement institutes, and meets the
requirements of ISO/IEC 17025:2017.

Test points marked with a $ in the uncertaintic:

5 Sokumn do not fall

laboratory’s scope of accres
The quality system s registered to ISO 9001:2015.
This calibration is a direct comparison of the unit under test to the listed reference standards and did not involve any sampling plans to

complete. No allowance has been made for the instability of the test device due to use, time, etc. Such allowances would be made by
the customer as needed.

approximately 95% confidence level.

This report may not be reproduced, except in full, unless permission for the publication of an approved abstract is obtained in writing
from the organization issuing this report.

Correction data from Larson Davis LT Manual for SoundTrack LT & SoundExpert Lxt, 1770.01 Rev O Supporting Firmware Version

4.0.5,2018-00-10

For 1/4" microphones, the Larson Davis ADP024 1/4" to 1/2" adaptor is used with the calibrators and the Larson Davis ADP043 1/4" to

LARSON DAVIS — A PCB DIVISION @ LARSON DAVIS

1681 West 820 North
DO0001.8406 Rev G

Provo, UT 84601, United States
716-684-0001

20233:24709:59:15 Page 1 of 3
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INNOVATIVE INSTRUMENT CALIBRATION LAB
INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE

7/139 MOO 13. SOI SUNTINAKORN 11 TAMBON BANG KAEO.
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Sound pressure level Calibration Results : Without Adjustment

Calibration Range Without A (dB) Adj (dB) Uncertainty | Acceptance limit
(dB) Measured Error Measured Error (+dB) Class 1 (% dB)
94 dB / 1000 Hz 94.25 0.25 & “ 0.13 0.25
114 dB / 1000 Hz 114.19 0.19 - - 0.13 025

Frequency of Sound pressure level

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

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

Calibration Range Without Adjustment Adjustment Uncertainty | Acceptance limit
(Hz) Measured (%) Measured (%) (£ %) Class 1 (% %)
94 dB / 1000 Hz 0.04 < 0.40 2.5
114 dB /1000 Hz 0.02 = 0.40 2.5

Note :

- Acceptance limit was [EC60942:2017 Class |

- The calibration results exclude the calibrator pressure correction
- The calibration results exclude the microphone volume correction

End of Calibration

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

FM-70: mﬂv

Slimunu

Certificate Number 2023003673
1/2" adaptor is used with the preamplifier.

Calibration Check Frequency: 1000 Hz; Reference Sound Pressure Level: 114 dB re 20 uPa
Periodic tests were performed in accordance with procedures from IEC 61672-3:2013 / ANSIASA $1.4-2014/Part3.

Pattern approval for [EC 61672-1:2013 / ANSI/ASA S1.4-2014/Part 1
(PTB) on 2007-10-09 reference number PTB-1.72-4034218.

completed by

The sound level meter submitted for testing successfully completed the periodic tests of IEC 61672-3:2013 / ANSASA §1.4-2014/Part
3, for the environm under which were performed. As evi 5 ot
testing organization responsible for approving the results of pattem-evaluation tests performed in accordance with IEC 61672-2:2013 /
ANSI/ASA S1.4-2014/Part 2, to demonstrate that the model of sound level meter fully conformed to the class 1 specifications in IEC
61672-1:2013 / ANSVASA S1.4-2014/Part 1; the sound level meter submitted for testing conforms to the class 1specifications in IEC
61672-1:2013 /| ANSVASA §1.4-2014/Part 1.

Standards Used

Description CalDate  Cal Due Cal Standard
Larson Davis CAL291 Residual Intensity Calibrator 2022-09-09  2023-09-09 001250

Hart Scientific 2626-H Temperature Probe 2021-08-25  2023-05-25 006798
Larson Davis CAL200 Acoustic Calibrator 2022:07-21 2023+ \)7 2 007027
Larson Davis Model 831 2023-02-22 22 007182

PCB 377A13 1/2 inch Prepolarized Pressure Microphone  2023-03-06 007185

SRS DS360 Ultra Low Distortion Generator 2022-03-29 007635
Larson Davis 1/2" Preamplifier for Model 831 Type 1 20220928 2023-09-28 PCB0004783

Acoustic Calibration
Measured according to IEC 61672-3:2013 10 and ANSI §1.4-2014 Part 3: 10

: : o Expanded
Re¢

Measurement Test Result [dB]  Lower Limit |dB]  Upper Limit [dB] Uncortatity 48] esult

1000 Hz 114.01 113.80 114.20 0.14 Pass
Loaded Circuit Sensitivity

e, Test Result Lower Limit Upper Limit Expanded oo

|dB re 1V / Paj [dBre 1V /Pa] [dBre1V/Pa] Uncertainty |dB]
1000 Hz -50.12 -52.44 -48.33 014  Pass

— End of measurement results—

Acoustic Signal Tests, C-weighting

Measured according to IEC 61672-3:2013 12 and ANSI §1.4-2014 Part 3: 12 using a comparison coupler with Unit Under Test
(UUT) and reference SLM using slow time-weighted sound level for compliance to IEC 61672-1:2013 5.5; ANSI §1.4-2014 Part
1:55

Frequency [Hz] Test Result [dB]  Expected [dB] Lower Limit [dB]  Upper Limit [dB] Unm:‘:':;';::: Result
125 -0.19 -0.20 120 0.80 023  Pass
1000 0.14 0.00 0.70 0.70 023 Pass
8000 -3.64 -3.00 550 150 032  Pass

- End of measurement results—
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Certificate Number 2023003673

Seif-generated Noise

Measured according to IEC 61672-3:2013 11.1 and ANS| $1.4-2014 Part 3: 11.1

Mcasurcment

A-weighted

Test Result [dB]
40.34

— End of measurement results—

— End of Report—
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Certificate Number 2023003658

Standards Used
Cal Date Cal Due Cal Standard
2021-08-25  2023-05-25 006798
2022-09-02  2023-09-02 007167
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Calibration Certificate

Certificate Number 2023003658

Customer:

United Analyst and Engineering Consultant Co Ltd
No. 81 Soi Udonsuk 41, Sukhumvit Road,
Bangchak, Phra Khanong,

Bangkok, 10260, Thailand

Model Number ~ LxT1 Procedure Number ~ D0001.8378

Serial Number 0007310 Technician Jacob Cannon
Test Results Pass Calibration Date 23 Mar 2023
o e Calibration Due
Initial Condition As Manufactured Tampaafie 2365 G £025°C
Description SoundTrack LxT Class 1 Humidity 496 %RH +2.0%RH
Class 1 Sound Level Meter Static Pressure 86.01 kPa £0.13kPa

Firmware Revision: 2.404

Evaluation Method Tested electrically using Larson Davis PRMLXT1 S/N 077645 and a 12.0 pF capacitor to simulate

microphone capacitance. Data reported in dB re 20 yPa assuming a microphone sensitivity of 50.0

mV/Pa.

Compliant to Manufacturer Specifications and the following standards when combined with
Calibration Certificate from procedure D0001.8384:

Compliance Standards

ANSI §1.4-2014 Class 1
ANSI $1.4 (R2006) Type 1
ANSI $1.25 (R2007)

ANSI $1.43 (R2007) Type 1
ANSI $1.11 (R2009) Class 1

IEC 60651:2001 Type 1
IEC 60804:2000 Type 1
IEC 61252:2002

IEC 6167:
IEC 61260:2001 Class 1

Issuing lab cerifies that the instrument described above meets or exceeds all specifications as stated in the referenced procedure
(unless otherwise noted). It has been calibrated using measurement standards traceable to-the International System of Units (SI)
through the National Institute of Standards and Technology (NIST), or other national measurement institutes, and meets the
requirements of ISO/IEC 17025:2017. Test points marked with a £ in the uncertainties column do not fall within this laboratory's
scope of accreditation.

The quality system is registered to ISO 9001:2015.
This calibration is a direct comparison of the unit under test to the listed reference standards and did not involve any sampling plans to

complete. No allowance has been made for the instability of the test device due to use, time, etc. Such allowances would be made by
the customer as needed.

h the 1SC Guide to the Expre

The inties were computed in w
coverage factor of approximately 2 sigma (k=2) has been applied to the standard uncertainty to express the expanded uncertainty at
approximately 95% confidence level.

This report may not be reproduced, except in full, unless permission for the publication of an approved abstract is obtained in writing
from the organization issuing this report.

Correction data from Larson Davis LxT Manual for SoundTrack LxT & SoundExpert Lxt, 1770.01 Rev O Supporting Firmware Version

4.0.5,2010-00-10

Calibration Check Frequency: 1000 Hz; Reference Sound Pressure Level: 114 dB re 20 yPa
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Certificate Number 2023003658

Z-weight Filter Response

10 60
08
06 4.0
04
- 20
o 02
2
0.0 L
] | B = 5 00
E 0.2
T o4 o L] %
A s
40
08
10 0
1 10 100 1000 10000 100000

Frequency [Hz]

Nominal [l Deviation s Lower Limit = Uppor Limit

Electrical signal test of frequency weighting performed according to IEC 61672-3:2013 13 and ANSI $1.4-2014 Part 3: 13 for compliance to
IEC 61672-1:2013 5.5; IEC 60651:2001 6.1 and 9.2.2; IEC 60804:2000 5; ANSI $1.4:1983 (R2006) 5.1 and 8.2.1; ANSI §1.4-2014 Part 1: 5.5
Expanded

Frequency [Hz} TestResult [dB]  Deviation [dB]  Lower limit (dB]  Upper Wit [dB] oo, Result
6.31 -0.36 -0.36 1.1 0.33 0.15 Pass
63.10 -0.07 -0.07 0.30 0.30 0.15 Pass
125.89 -0.04 -0.04 0.30 0.30 0.15 Pass
251.19 0.05 -0.05 -0.30 0.30 0.15 Pass
501.19 0.02 -0.01 -0.30 0.30 0.15 Pass
1,000.00 0.00 0.00 -0.30 0.30 0.15 Pass
1,995.26 -0.03 -0.03 0.30 0.30 0.15 Pass
3,981.07 -0.01 -0.01 -0.30 0.30 0:15 Pass
7,943.28 0.03 0.03 -0.30 0.30 0.15 Pass
15,848.93 -0.09 -0.09 -0.42 0.32 0.15 Pass
19,952.62 -0.38 -0.38 -0.91 0.41 0.15 Pass

— End of measurement results—
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Certificate Number 2023003658
A-weighted Broadband Log Linearity: 8,000.00 Hz
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Broadband level linearity performed according to IEC 61672-3:2013 16 and ANSI §1.4-2014 Part 3: 16 for compliance to IEC 61672-1:2013
5.6, IEC 60804:2000 6.2, IEC 61252:2002 8, ANS| $1.4 (R2006) 6.9, ANSI $1.4-2014 Part 1: 5.6, ANSI $1.43 (R2007) 6.2
Expanded

Level [dB] Ercor(dB]  Lower limit [dB] Upperlimit [B] ooy Result
36.00 0.59 -0.70 0.70 0.16 Pass
37.00 0.58 -0.70 0.70 0.16 Pass
38.00 0.41 -0.70 0.70 0.16 Pass
39.00 0.27 -0.70 0.70 0.16 Pass
40.00 0.25 -0.70 0.70 0.16 Pass
41.00 0.16 -0.70 0.70 0.16 Pass
42.00 0.16 -0.70 0.70 0.16 Pass
43.00 0.07 -0.70 0.70 0.17 Pass
44.00 0.07 -0.70 0.70 0.47 Pass
46.00 .04 -0.7 .76 0.18 Pass
46.00 -0.01 -0.70 0.70 0.16 Pass
47.00 0.00 -0.70 0.70 0.16 Pass
48.00 0.00 -0.70 0.70 0.16 Pass
49.00 -0.03 -0.70 0.70 0.16 Pass
54.00 -0.08 -0.70 0.70 0.16 Pass
59.00 -0.06 -0.70 0.70 0.16 Pass
64.00 0.07 -0.70 0.70 0.16 Pass
69.00 -0.08 -0.70 0.70 0.16 Pass
74.00 -0.07 -0.70 0.70 0.16 Pass
79.00 -0.08 -0.70 0.70 0.16 Pass
84.00 -0.09 -0.70 0.70 0.16 Pass
89.00 -0.07 -0.70 070 0.16 Pass
94.00 -0.08 -0.70 070 0.16 Pass
99.00 -0.01 -0.70 0.70 0.15 Pass
104.00 -0.01 -0.70 0.70 0.15 Pass
109.00 -0.02 -0.70 0.70 0.15 Pass
114.00 0.00 -0.70 0.70 0.15 Pass
119.00 -0.01 -0.70 0.70 0.15 Pass
124.00 -0.02 -0.70 0.70 0.15 Pass
129.00 -0.0% -0.70 6.70 0.15 Pass
134.00 -0.02 -0.70 0.70 0.15 Pass
136.00 -0.02 -0.70 0.70 0.15 Pass
137.00 -0.01 -0.70 0.70 0.15 Pass
138.00 -0.01 -0.70 0.70 0.15 Pass
139.00 -0.03 -0.70 0.70 0.15 Pass
140,00 -0.02 -0.70 0.70 0.15 Pass
LARSON DAVIS - A PCB DIVISION
1681 West 820 North
Provo, UT 84601, United States ® LARSON DA‘"S
716-684-0001 A PCB DIVISION
2023323717432 Paged of 8 D0001.8407 Rev G
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Gain
Gain measured according to IEC 61672-3:2013 17.3 and 17.4 and ANS| $1.4-2014 Part 3: 17.3 and 17.4
. Expanded
Measurement Test Result [4B]  Lower limit (dB]  Upperlimit (@B (oo Result
0dB Gain 93.95 93.90 94.10 0.15 Pass
0 dB Gain, Linearity 41.14 40.30 41.70 0.16 Pass
OBA Low Range 94.00 93.90 94.10 045 Pass
OBA Normal Range 94.00 93.20 94.80 0.15 Pass
— End of measurement results--
Broadband Noise Floor
Self-generated noise measured according to [EC 61672-3:2013 11.2 and ANSI $1.4-2014 Part 3: 1.2
Measurement Test Result [dB] Upper limit [dB] Result
A-weight Noise Floor 26.90 36.00 Pass
C-weight Noise Floor 26.68 35.00 Pass
Z-weight Noise Floor 32.81 39.00 Pass
— End of measurement results—
Total Harmonic Distortion
Measured using 1/3-Octave fiters
i Expanded
Measurement TestResult [dB]  Lower Limit(dB]  UpperLimit [@B] (ot hy Result
10 Hz Signal 13555 135.05 136.65 0.15 Pass
-66.81 -58.00 001% Pass
THD+N 62.76 -58.00 0.01% Pass

— End of measurement results—

LARSON DAVIS - A PCB DIVISION
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Certificate Number 2023003658
- End of measurement results--

Peak Rise Time

Peak rise time performed according to IEC 60851:2001 9.4.4 and ANS| S1.4:1983 (R2006) 8.4.4
Expanded

Amplitude [dB]  Duration [ps] i ‘
p 1 TestResult[4B]  Lowerlimit [dB]  Upperlimit [dB] 0 o0 o) Result
137.85 40 Negative Pulse 135.01 133.55 135.55 0.15 Pass
Positive Pulse 135.00 133.52 13552 0.15 Pass
30  Negative Pulse 134.07 133.55 135.55 0.15 Pass
Positive Pulse 134.07 133.52 135,52 0.15 Pass
— End of measurement results—
Positive Pulse Crest Factor
200 ps pulse tests at 2.0, 12.0, 22.0, 32.0 dB below Overload Limit
Crest Factor measured according to IEC 60651:2001 9.4.2 and ANSI $1.4:1983 (R2006) 8.4.2
Amplitude [dB] Crest Factor Test Resull [dB] Limils [dB] Expanded Uncertainty [dB] Result
136.85 3 ovLD +0.50 0.15% Pass
5 ovLD +1.00 0.15% Pass
10 OVLD +1.50 0.15% Pass
126.85 3 0.13 +0.50 0.15% Pass
5 -0.14 +1.00 0.16 % Pass
10 ovLD +1.50 0.15% Pass
116.85 3 -0.12 +0.50 0.15% Pass
5 0.14 +1.00 0.15% Pass
10 -0.26 1 1.50 0.15% Pass
106.85 3 013 +0.50 0.15% Pass
5 -0.11 +1.00 0451 Pass
10 -0.25 +1.50 0151 Pass
- End of measurement results—
Negative Pulse Crest Factor
200 ps pulse tests at 2.0, 12.0, 22.0, 32.0 dB below Overload Limit
Crest Factor measured according to IEC 60651:2001 9.4.2 and ANS| $1.4:1983 (R2006) 8.4.2
Amplitude [dB] Crest Factor Test Result [dB] Limits [dB] Expanded Uncertainty [dB] Result
136.85 3 ovLD +0.50 0151 Pass
5 OVLD +1.00 0.15% Pass
10 ovLD +1.50 0.15% Pass
126.85 3 0.1 +0.50 0.15% Pass
5 0.1 £1.00 0.15% Pass
10 ovLD +1.50 0.15% Pass
116.85 3 -0.11 +0.50 0.15% Pass
5 -0.10 £1.00 0.15% Pass
10 -0.23 +1.50 0.15% Pass
106.85 3 -0.11 +0.50 0.15% Pass
5 0.12 +1.00 0.45% Pass
10 0.24 +1.50 0.15% Pass

- End of measurement results—
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1/3-Octave Self-Generated Noise
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Frequency [Hz]
The SLM is set to low range.
Frequency [Hz] Test Result [dB] Upper limit [dB] Result
6.30 20.34 24.60 Pass
8.00 18.79 24.00 Pass
10.00 17.87 23.50 Pass
12.50 16.67 23.00 Pass
16.00 16.25 22.90 Pass
20.00 14.64 22.40 Pass
25.00 13.98 22.30 Pass
31.50 13.39 21.50 Pass
40.00 12.35 20.20 Pass
50.00 11.55 18.80 Pass
63.00 10.50 17.60 Pass
80.00 9.71 16.60 Pass
100.00 9.02 15.90 Pass
125.00 8.51 15.70 Pass
160.00 8.14 15.50 Pass
200.00 7.5 15.20 Pass
250.00 7.42 15.20 Pass
315.00 7.44 15.20 Pass
400.00 7.80 15.70 Pass
500.00 8.14 16.00 Pass
630.00 8.66 16.60 Pass
800.00 9.34 17.30 Pass
1,000.00 10.07 16,10 Pass
1,250.00 10.79 18.90 Pass
1,600.00 11.74 19.80 Pass
2,000.00 12.59 20.80 Pass
2,500.00 13.50 21.70 Pass
3,150.00 14.48 22.60 Pass
4,000.00 15.43 23.50 Pass
5,000.00 16.41 24.50 Pass
6,300.00 17.40 2550 Pass
8,000.00 18.39 26.50 Pass
10,000.00 19.37 27.40 Pass
12,500.00 20.41 2850 Pass
16,000.00 21.38 29.50 Pass
20,000.00 2235 3040 Pass
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SITHIPORN ASSOCIATES CO.LTD.
CALIBRATION LABORATORY

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

Certificate Number 2023003658

NSC-TISI-TIS 17025
CALIBRATION 0394

Cert. No. : ACL22082
Pages 3 1of8

Calibration Certificate

Equipment :
Manufacturer :
Model :

Serial No.:

ID No.:

Condition As Found :

Customer :

Location :

Ambient Temperature :

Pressure :
Relative Humidity :

Received Date :
Calibration Date :
Date of Issue :

SOUND LEVEL METER

LARSON DAVIS

LxT2/ Microphone 375B02 / Preamplifier PRML x T2B
0005289 / 011732/ 056076

GOOD

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

BANGCHAK SUB-DISTRICT,

PHRAKHANONG DISTRICT, BANGKOK 10260

THAILAND.

(23.0£3) «©
(1013 £3) kPa
(50.0 £20 ) %

18 JANUARY 2022
26 JANUARY 2022
28 JANUARY 2022

Calibrated by :

~ End of Report—

Approved by :

Signat

LARSON DAVIS - A PCB DIVISION

Frov, U 1601, i S s W LARSON DAVIS

e ’ agol ‘m This certificate is issued in accordance with the requirements of ISO/IEC 17025 standard, may not be reproduced
2023.3-23T17:43:22 age 8 o D0001.8407 Rev G

other than in full, except with the prior written approval of the head of Calibration Laboratory.
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QF-TS12-04-04-020664
SITHIPORN; SITHIPORN ASSOCIATES CO.,LTD. SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.

CALIBRATION LABORATORY CALIBRATION LABORATORY

Continuation of Calibration Certificate Continuation of Calibration Certificate
Cert. No. : ACL22082 Cert. No. : ACL22082
Job No. : VC65AC0044 JobNo. : VC65AC0044

Pages : 20f8 Pages : 3o0f8

Calibration Procedure : CP-AC-02
Summary of Measurement Result :

Calibration Method :

This equipment was calibrated by based on IEC-61672-3 (2013) Standard for sound level meter (SLM). Uncertainty Maximum-permitted
The SLM had tests to Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Reference Puiimeter Phss Fail uncertainty of
Standard Instruments. (dB) measurement (dB)
For tests results of each items were made by observation of each Instruments display and also with SLM's display. 1. Absolute sensibiity oy T 02 NA
" " . 2. Self-generated noise v - 0.2 N/A
Condition of this result of calibration : 3. Acoustical signal tests of frequency weightings
1. Reference Standard Instruments : 125 Hz v N 03 0.6
Instrument h Serial No. Cert. No. Due Date 1000 Hz 7 N 03 0.6
Waveform Generator 33210A MY48017076 0012-21 10-Feb-22 8000 Hz 7 B 03 0.7
‘Waveform Generator 33511B MY52302742 0011-21 10-Feb-22 = s : % R —
4. Electrical signal tests of frequency weightings
igi imete 3 53220104 BB -Feb-2.
D‘g“"‘i M“:“"‘““ Sdsala xzsm()() 7) . IB i gj ;Zzz: (])0 Fcz 2 For 10 Hz to 4 kHz v = 0.3 0.6
igi imete: 33461A S IEL.BP: ~Feb-22
Eféf(al xult{muu ?44()1/\ MY6()U7427; 1-15180725251-1 li ];c 22 ies 4 kst 10%Hz 5 - 03 Uo7
igital t ter 3 2 3 b I A -Sep-
Al © " For > 10 kHz to 20 kHiz & | - 03 1.0
Programmable Attenuator MAT-1070 62100114 1500-07774E 08-Mar-22 = T = T = = o
. Fri a eightings at - ; §
Condenser Microphone 4180 2977900 AA-100821  05-Feb-22 e ‘_’1‘79 REETTre v :
Measuring Amplifier NA-42KAI 34560495 AA-3003-21  16-Feb-22 6. Longa e, stbility - 01 o)
7. Level linearity on the reference level range v - 0.2 0.3
2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only. 8. Level linearity including the level range control v & 0.2 0.3
3. This certificate is traceable to the international system of unit maintained at : 9. Tone burst response 4 ' 0.2 0.3
; . g 10. Peak C s ! v - . .35
3.1 National Institute of Metrology (Thailand). eal C sORHEleval = g 0.3
11. Overload indicati g 0.2 0.25
3.2 Thailand Institute of Scientific and Technological Research (TISTR). e
12. High level stability v : 0.1 0.1
1 ]

onds ond

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

Continuation of Calibration Certificate

Result of calibration :

1. Absolute sensitivity

Cert. No.
Job No.
Pages

Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.96) 94.0 0.0 +0.3

2. Self-generated noise
2.1 Normal test

Measured Value

(dB)

29.6

.+ ACL22082
: VC65AC0044
: 4o0f8

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

Frequency Measured value
Weighting (dB)
A - weight 29.4
C - weight 29.1
Flat 34.8

3. Acoustical signal tests of frequency weightings

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

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) 3 : Acceptance
Flat C-weight A-weight e
Limits
125 -0.1 0.2 0.2 +1.5
1000 -0.2 -0.2 -0.2 +1.0
8000 2.6 2.6 2.6 +5.0

QF-TS12-04-04-020664

SITHIPORN

I.Sﬂﬂ'l'ﬂljﬂ'l‘u L

SITHIPORN ASSOCIATES CO,LTD.

CALIBRATION LABORATORY

Continuation of Calibration Certificate

7. Level linearity on the reference level range

Anticipated Measured Deviated Acceptance
Value Value Value Limits
(dB) (dB) (dB) (dB)
135.0 135.0 0.0 £ 1.1
134.0 134.0 0.0 +1.1
133.0 133.0 0.0 +1.1
132.0 132.0 0.0 £
131.0 131.0 0.0 +1.1
129.0 129.0 0.0 +1.1
124.0 124.0 0.0 + 1.1
119.0 119.0 0.0 Al
114.0 114.0 0.0 a5l
109.0 109.0 0.0 + 1.1
104.0 104.0 0.0 + 1.1
99.0 99.0 0.0 +1.1
94.0 94.0 0.0 1.1
89.0 89.0 0.0 1.1
84.0 84.0 0.0 +1.1
79.0 79.0 0.0 +1.1
74.0 74.0 0.0 sl
69.0 69.0 0.0 sEilLE
64.0 64.0 0.0 1]
59.0 59.0 0.0 Sl
54.0 54.0 0.0 =0
49.0 49.0 0.0 = 1,1
44.0 44.0 0.0 + 1.1
39.0 39.0 0.0 + 1.1

QF-TS12-04-04-020664

: ACL22082
: VC65AC0044
: 60f8
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CALIBRATION LABORATORY

Continuation of Calibration Certificate

4. Electrical signal tests of frequency weightings

Weighting network response with relative to 1 kHz.

Cert. No. : ACL22082

Job No.
Pages

: VC65AC0044
: 50f8

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) Flat C-weight A-weight Acc?‘p(-ancc
Limits
63 0.0 0.0 0.0 +2.0
125 0.0 0.1 0.0 =15
250 0.0 0.0 0.0 +1.5
500 0.0 0.0 0.0 *1.5
1000 0.0 0.0 0.0 +1.0
2000 0.0 0.1 0.0 +2.0
4000 0.0 101 0.0 +3.0
8000 0.0 0.1 0.0 +5.0
16000 0.1 0.1 0.1 +5.0-(-00)
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
A - weight 94.0 0.0 4
C - weight 94.0 0.0 +0.2
Flat 94.0 0.0 +0.2
5.2 Time weighting at 1 kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
Fast 94.0 0.0 -
Slow 94.0 0.0 +0.1
Leq 94.0 0.0 +0.1
6. Long - term stability
SLM Display | SLM Display |  Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.3

QF-TS12-04-04-020664

SITHIPORN

I.Sﬂﬁ'li‘lljﬂ'l'u El

CALIBRATION LABORATORY

Continuation of Calibration Certificate

SITHIPORN ASSOCIATES CO.,LTD.

Cert. No. : ACL22082
Job No. : VC65AC0044
Pages : Tof8
8. Level linearity including the level range control
Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
140 94.0 94.0 0.0 +0.5
9. Tone burst response
Time Tone burst Anticipated Measured Deviated Acceptance
duration, Tb Cycle Value Value Value Limits
Weighting (ms) (dB) (dB) (dB) (dB)
0.25 1 108.0 107.8 -0.% 5 590,
Fast 2 8 117.0 116.7 -0.3 HOG20
200 800 134.0 1335 -0.1 *1.0
Slow 2 8 108.0 107.8 -0.2 1)
200 800 127.6 127.6 0.0 +1.0
0.25 1 N/A N/A N/A L5500
SEL 2 8 N/A N/A N/A 11075 215
200 800 N/A N/A N/A +1.0
10. Peak C sound level
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value, Lepeak Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 -
One 136.4 135.8 -0.6 +3.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 3
Positive half cycle 135.4 1354 0.0 +2.0
Negative half cycle 135.4 135.4 0.0 +2.0

QF-TS12-04-04-020664
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Continuation of Calibration Certificate

TEL: (66)0-2116-5860-1 FAX: (66)0-2116-7140 AR oA
Cert. No. : ACL22082 Page:1/6
Job No. : VC65AC0044
Pages : 8of8 Certificate of Calibration
Customer
11. Overload indication Name UNITED ANALYST AND ENGINEERING CONSULTANT CO.,.LTD. Certificate No: 22-ACT-249
Address 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Prakanong, Bangkok Request No: Req-2022-0629
Measured value (dB ) Deviated Acceptance -
Positive Negative Value Limits -
one-half cycle | one-half cycle (dB) (dB) Unit Under Calibration Details
89.2 89.4 0.2 £15 Measurement item Sound Level Meter Microphone Class : 2
Manufacturer LARSON DAVIS Microphone Model : 375A04
. Model : LaT2 Microphone S/N : 329356
12 Highlevel stability Serial Number £ 0005304 Preamplifier Model : PRMLXT2B
SLM Display | SLM Display |  Deviated | Acceptance & St ST
Frequency at initial at final Value Limits Resolution © 01 dB Intrument Status : Used
Weighting (dB) (dB) (dB) (dB) Calibration Environment and Details
A - weight 137.0 137.0 0.0 403 [ERpSnie SRR
Humidity 50 %RH £ 20 %RH
Barometric Pressure : 1013 hPa 10 hPa
The reported uncertainty is based on a standard uncertainty multiplied by coverage factor k =2 N Mo
or any value following calculation,providing a lavel of confidence of approximately 95 % Calibrated Date + 1 April 2022
Calibration Procedure In-house method CP-SLM-01 based on [EC 61672-3 : 2013 Electroacoustics - Sound level meters - Part 3: Periodic tests
— — End of Calibration Certificate _ 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 Svand0l 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 :

Issue Date :

ond1 "lu AIUAY T results related anlyt0 the tem calbrated. ot in ful, pptﬁﬂmmm qum .
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INNOVATIVE INSTRUMENT CALIBRATION LAB INNOVATIVE INSTRUMENT CALIBRATION LAB

7/139 MOO 13, SOI SUNTINAKORN 11 TAMBON BANG KAEO. LA 4 L=l PP . 7139 MOO 13. SOI SUNTINAKORN 11 TAMBON BANG KAEO. T o
AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND WM AT AT R EIGHITE D AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND Mo et ZEFRILOILTE
TEL: (6610-2116-5860-1 FAX: (6)0-2116-7140 CAISRATION LASCRATORY TEL: (66)0-2116-5860-1 FAX: (66)0-2116-7140 CALIBRATION LAgORATORY
Page:2/6 Page:3/6
Certificate No 22-ACT-249 Certificate No 22-ACT-249
Request No Req-2022-0629 Request No Req-2022-0629
1. Indication at the calibration check frequency
UUC Setting Nowlnal Before Adjust Adjust Acceptance 5. Electrical signal test of frequency weightings, Weighting network respone with relative to 1 kHz
UNCERTAINTY S o 5
UUC Setting Deviation from v: F Aceept
FAST/A/37-139 Level vuc ERR uuc ERR Limit S St e ONGERTAINIY
FAST/37-139 Veighti ¢ ¢ imi
Calibrator Setting (@m) (@B) (@n) (B) (@n) (+dB) (+dB) = WegMagRaTR e i
STD Setting A (dB) C (dB) Z (dB) (+dB) (+dB)
1000 Hz 114.00 dB 113.85 113.8 -0.05 113.9 0.05 020 03
63 Hz 0.1 -0.1 0.1 20
Note : Absolute sensitivity was established by the use of Sound Calibrator Brand SVANTEK, Model SV 35A, SN.58079
125 Hz 0.1 0.0 0.0 L5
250 Hz 0.0 0.0 0.0 15
2. Self-generated noise, Microphone installed 500 Hz 0.0 0.0 0.0 13
UUC Setting 2
eereit || SRR Y 1000 Hz 00 0.0 0.0 02 10
FAST/37-139
2000 Hz 0.0 0.0 0.0 20
UUC Weighti dB) +dB)
el (o Win) 4000 Hz 0.0 0.0 0.0 30
A 247 0.10
8000 Hz 0.1 0.1 0.0 50
3. Self-generated noise, Microphone replaced by the electrical input signal device 16I00T o o il
UUC Setting
Measured | UNCERTAINTY 6. Frequency and time at 1kHz
FAST/37-139
UUC Setting STD Measured Acceptance
iohti UNCERTAINTY
+
UL Welehflns o L8 FAST/37-139 REF uuc ERR Limit
A 24.1 0.10 P
UUC Weighting (dB) (aB) (aB) (+dB) (+dB)
C 235 1
5 0.10 A 114.00 1140 0.0 02
2
Z 5 14 L od 114.00 114.1 0.1 02 02
. g . 2 Z 114.00 114.1 0.1 z;
4, Acoustic signal test of frequency weightings (Without Windscreen) 4
Deviation from various Frequency Acceptance
UUC Setting o UNCERTAINTY . UUC Setting STD Measured Aceeptance
Weighting Respone curve Limit UNCERTAINTY
FAST/37-139 A c z 37139/ A REF vuc ERR Limit
ST B (+dB) (+dB)
STD Setting (dB) (aB) (dB) UUC Time Respone (dB) (dB) (dB) (+dB) (+dB)
125 Hz 0.1 0.1 01 050 20 Fast 114.00 114.0 0.0 01
1000 Hz 00 00 00 0.60 10 Slow 114.00 1140 0.0 02 0.1
4000 Hz 04 03 03 0.60 30 Tra 114.00 1140 00 o1
8000 Hz 02 -0.3 0.1 0.70 50

1
The results related only to the item calibeated. i not be i ull, without w ﬁﬁaﬁmﬂ ﬂ The results related only to the item calibrated. Tt fi not be in full, without writt ﬁ‘H .1 ﬂﬂﬁ d
wonefliEnny. ..., ; URN.....
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INNOVATIVE INSTRUMENT CALIBRATION LAB
INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE

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

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

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

w3 BT Buswgus $1fin

AC2981
Page:4/6

7. Long Term Stability

Certificate No

ACT-249

Request No Req-2022-0629

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

STD Setting (dB) (+dB) (+dB)
Initial 1140
Final 1140

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 1390 00 L1
134.00 134 1340 00 11
129.00 129 129.0 00 11
124,00 124 1240 00 L1
119.00 119 1190 00 11
114.00 114 1140 00 L1
109.00 109 109.0 00 L1
104.00 104 1040 00 11
99.00 99 98.9 0.1 L1
94.00 94 940 00 L1
89.00 89 89.0 00 . 11
84.00 84 840 00 o 11
79.00 7 790 00 11
74.00 74 740 00 L1
69.00 69 69.0 00 11
64.00 64 64.0 00 11
59.00 59 59.0 00 11
54.00 54 540 00 11
49.00 49 49.0 00 L1
44.00 44 4.1 0.1 L1
39.00 39 393 03 LI
38.00 38 384 04 L1

L]
S P S wtﬁﬁ%ﬁﬁ“ﬁ
AIUR.....

INNOVATIVE INSTRUMENT CALIBRATION LAB
INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE
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12. Overload indication

Certificate No 22-ACT-249

Request No Req-2022-0629

UUC Setting Measured Acceptance
FAST/A/37-139 uvuc Limit
STD Setting (dB) (+dB) (+£dB)
Positive one-half cycle 1429
Negative one-half cycle 142.7
Deviated 02 0.2 L5
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

The results related only to the item calibrated.

End of Certificate

in full, without writte
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Page:5/6

Certificate No

Request No

9. Level linearity including the level range control

22-ACT-249

Req-2022-0629

UUC Setting STD Measured Acceptance
UNCERTAINTY
FAST/A REF uuc ERR Limit
UUC Range (dB) (dB) (dB) (+dB) (xdB)
49 44.1 02 L1
37139 03
114 1140 0.0 L1
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 1350 1350 0.0 10
Fast v 1180 178 0.2
025 109.0 108.8 02 +1.5,-5.0
200 1286 1285 0.1 10
Slow 03
% 109.0 108.9 0.1 +1.0,-5.0
200 129.0 129.0 0.0 10
SEL 2 109.0 1089 0.1 +1.0,2.5
025 100.0 9.9 0.1 +1.5,-5.0
11. Peak C Sound level
uu g 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 1362 -0.20 02 20
Negative half cycle 1364 1362 020 20

[
The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written uwmrﬁﬁa’iﬂi‘ﬁ ﬁ
pRAL......

INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INS

RUMENT CO.. LTD. HEAD OFFICE

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

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

v BTl Suswgane e

wsi
ACCREDITED

Page:1/6.

TEL: (66)0-2116-5860-1 FAX: (66)0-2116-7140 CALIGRATION LAgORATORY
Certificate of Calibration
Customer
Name : UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD. Certificate No: 22-ACT-248
Address : 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Prakanong, Bangkok Request No :Req-2022-0628

10260

Unit Under Calibration Details

Measurement + Sound Level Meter

Manufacturer : LARSON DAVIS Microphone Model

Model 3 LxT2 Microphone SN
Serial Number 0005344 Preamplifier Model :
D UAE.EFM.041/2563 Preamplifier S/N :
Resolution 0.1 dB Intrument Status :

Calibration Environment and Details
Temperature 3 BACEE
Humidity : 50 %RH % 20 %RH
Barometric Pressure 1013 hPa+ 10 hPa
Received Date 23 March 2022
Calibrated Date 1 April 2022
Calibration Procedure

Location of Calibration Lab Acoustic

Reference Standard

Microphone Class :

©

375A04

329362

PRMLxT2C

071494

Used

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 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 :

Issue Date :

The results related only to the item ealibrated. i notbe, in full,

Approved By :

1 April 2022
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INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE
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Page:2/6
Certificate No 22-ACT-248
Request No Req-2022-0628
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. 11385 137 015 1139 005 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
Me: INC
ST casured | UNCERTAINTY
UUC Weighting (dB) (+dB)
A 29.1 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 288 0.10
e 284 0.10
= 326 0.10
4. Acoustic signal test of frequency weightings (Without Windscreen)
Deviation from various Frequency Acceptance
UUC Setting CERTAINTY
Weighting Respone curve Limit
FAST/37-139 A G z
+ dB) +dB)
STD Setting (dB) (dB) (dB) i i
125 Hz 00 01 0.1 050 20
1000 Hz 00 0.0 0.0 0.60 10
4000 Hz 02 02 02 0.60 3.0
8000 Hz 00 00 (] 0.70 5.0
The results related only to the item calibrated. not be reproduced full, without

INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE

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

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND.

TEL: (66)0-2116-5860-1 FAX: (66)0-2116-7140
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Page: 4/6.

7. Long Term Stability

Certificate No

Request No

22-ACT-248

Req-2022-0628

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

STD Setting (@B) (+dB) (+dB)
Initial 1140
Final 1140

Deviated 0.0
8. Level linearity on the reference level range
UUC Setting Anticipated Deviation Acceptance
UNCERTAINTY
FAST/A/37-139 REF vue ERR Limit
STD dB (dB) (dB) (aB) (+dB) (+dB)
139.00 139 139.0 0.0 Ll
134.00 134 1340 00 11
129.00 129 1290 00 11
124.00 124 124.0 0.0 Ll
119.00 19 119.0 0.0 L1
114.00 14 114.0 0.0 L1
109.00 109 109.0 00 L1
104.00 104 104.0 0.0 11
99.00 99 98.9 -0.1 L1
94.00 94 94.0 0.0 L1
§9.00 89 89.0 00 Ll
03
84.00 84 840 00 L1
79.00 79 9.0 00 11
74.00 74 740 00 14
69.00 69 69.0 0.0 L1
64.00 64 64.0 0.0 11
59.00 59 590 00 1.1
54.00 54 540 0.0 11
49.00 49 490 00 Ll
44.00 44 4.1 0.1 1Ll
39.00 39 394 04 11
38.00 38 385 05 11
The results related only to the not be. in full, without

toneslapn. ...,

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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AC2961

Page:3/6.

TEL

Certificate No

Request No

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

22-ACT-248

Req-2022-0628

UUC Setting Deviation from various Frequency Acceptance
UNCERTAINTY
FAST/37-139 Weighting Respone curve Limit
STD Setting A (dB) C (dB) Z (d4B) (+dB) (+dB)
63 Hz 02 0.1 0.1 20
125 Hz 0.1 0.0 00 L5
250 Hz 0.1 0.0 0.0 L5
500 Hz 0.1 0.0 00 L5
1000 Hz 0.0 0.0 0.0 02 10
2000 Hz 0.0 0.0 00 20
4000 Hz 0.0 0.0 00 3.0
8000 Hz 0.1 0.1 0.0 50
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) (aB) (+dB) (+dB)
A 114.00 114.0 0.0 02
G 114.00 114.0 00 02 02
Z 114.00 1140 0.0 02
UUC Setting STD Measured Acceptance
UNCERTAINTY
37139/ A REF uuc ERR Limit
UUC Time Respone (dB) (aB) (dB) (+dB) (+dB)
Fast 114.00 114.0 00 01
Slow 114.00 1140 00 02 ol
Leq 14.00 1140 00 0l
[
“The results related only to the item calibrated. in full, without ﬁﬁﬁﬂmﬁq
¢ TP
INNOVATIVE INSTRUMENT CALIBRATION LAB
INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE
7/139 MOO 13, SOI SUNTINAKORN 11 TAMBON BANG KAEO. L iy S
AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND T T TR
(66)0-2116-5860-1 FAX: (66)0-2116-7140 AR aToRY
Page:5/6.
Certificate No 22-ACT-248
Request No Req-2022-0628
9. Level linearity including the level range control
UUC Setting STD Measured Acceptance
FAST/A REF uuc ERR Limit
UUC Range (dB) (dB) (dB) (+dB) (+dB)
442 444 02 L1
37-139 03
114 114.0 0.0 L1
10. Tone burst response
UUC Setting STD Anticipated Measured Acceptance
UNCERTAINTY
A/37-139 Toneburst Ref vuc ERR Limit
UUC Time Respone (ms) (dB) (aB) (dB) (+dB) (+£dB)
200 1350 1350 0.0 10
Fast 2 1180 17.7 03 +1.0,-2.5
025 109.0 1088 0.2 +1.5,-5.0
200 1286 1285 0.1 10
Slow 03
2 109.0 1089 0.1 +10,-5.0
200 129.0 129.1 0.1 10
SEL 2 109.0 109.1 +0.1 +10,-2.5
025 100.0 100.0 0.0 +1.5,-5.0
11. Peak C Sound level
UUC Setting Anticipated Measured Acceptance
UNCERTAINTY
FAST/C/95-142 REF uuc ERR Limit
STD Setting (dB) (dB) (dB) (£dB) (£dB)
Complete cycle 137.4 136.7 -0.70 30
Positive half cycle 136.4 136.1 030 02 20
Negative half cycle 136.4 1362 020 20

‘The results related only to

:
, exceptin ful, without written qpmorﬁﬁmm
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12. Overload indication

Certificate No 22-ACT-248

Request No Req-2022-0628

UUC Setting Measured Acceptance
UNCERTAINTY
FAST/A/37-139 uuc Limit
STD Setting (dB) (+dB) (+dB)
Positive one-half cycle 1432
Negative one-half cycle 143.1
Deviated 0.1 02 L5
13. High Level Stability
UUC Setting Measured Acceptance
UNCERTAINTY
FAST/A/37-139 uue Limit
STD Setting (dB) (+dB) (+dB)
Initial 1380
Final 1380
Deviated 00 ol 03

End of Certificate
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Certificate No
Request No Req-2022-0092
1. Indication at the calibration check frequency
UUC Setting Nominal Before Adjust Adjust Acceptance
UNCERTAINTY

FAST/A/37-139 Level uue ERR uuc ERR Limit

Calibrator Setting (dB) (dB) (dB) (dB) (dB) (£dB) (+dB)

1000 Hz 114.00 dB 113.85 1139 +0.05 139 005 020 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 218 0.10

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

UUC Setting

Measured | UNCERTAINTY
FAST /37-139
UUC Weighting (dB) (+dB)
A 27.5 0.10
c 27.0 0.10
Z 318 0.10

4. Acoustic signal test of frequency weightings

input signal device

(Without Windscreen)

Deviation from various Frequency Acceptance
UUC Setting UNCERTA
Weighting Respone curve Limit
FAST /37-139 A © z
(+dB) (+dB)
STD Setting (dB) (dB) (dB)
125 Hz 00 0.1 00 050 20
1000 Hz 00 00 00 0.60 10
4000 Hz 02 03 02 0.60 3.0
8000 Hz 03 0.3 03 0.70 5.0

1
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Certificate of Calibration
Customer
Name UNITED ANALYST AND ENGINEERING CONSULTANT CO.LTD. Certificate No : 22-ACT-034
Address 81 Soi Udomsuk 41, Sukhumvit Road, Bangehak, Prakanong, Bangkok Request No : Req-2022-0092
10260

Unit Under Calibration Details
Measurement item : Sound Level Meter

Manufacturer : LARSON DAVIS

Model : LxT2

Serial Number : 0005394

D : UAEEFM.031/2564
Resolution 0.1 dB

Calibration Environment and Details
Temperature 23'C+2C
Humidity 50 %RH %20 %RH
Barometric Pressure 1013 hPa £ 10 hPa
Received Date 14 January 2022
Calibrated Date 21 January 2022
Calibration Procedure

Location of Calibration + Lab Acoustic

Reference Standard

Microphone Class

Microphone Model : 375A04

Microphone S/N : 329361

Preamplifier Model : PRMLxT2C

Preamplifier S

N: 073810

Intrument Status : Used

+ 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 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 ¢

Calibration Officer

Approved B

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 applﬁ)ﬁamw u
LTSS Rev g s date 0110719

INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE

7/139 MOO 13, SOI SUNTINAKORN 11 TAMBON BANG KAEO.
AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

TEL: (66)0-2116-5860-1 FAX: (66)0-2116-7140
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Certificate No

Request No

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

22-ACT-034

Req-2022-0092

UUC Setting Deviation from various Frequency Acceptance
UNCERTAINTY
FAST/37-139 Weighting Respone curve Limit
STD Setting A (dB) C (dB) Z(dB) (+dB)
63 Hz -02 0.1 0.0 20
125 Hz -0.1 00 0.0 15
250 Hz 0.1 00 0.0 L5
500 Hz -0.1 00 0.0 L5
1000 Hz 00 00 0.0 10
2000 Hz 00 00 0.0 20
4000 Hz 00 00 0.0 30
8000 Hz -0.1 -0.1 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 (aB) (dB) (dB) (+dB)
A 114.00 140 0.0 02
c 114.00 1140 0.0 02
z 114.00 1140 0.0 02
UUC Setting STD Measured Acceptance
UNCERTAINTY
37-139/A REF uuc ERR Limit
UUC Time Respone (dB) (dB) (dB) (+dB)
Fast 114.00 1140 0.0 [
Slow 114.00 1140 0.0 0l
Leq 114,00 1140 0.0 [

]
The results related only to the item calibrated. Il\c(cmﬁc:nu\h.xllrmlhcrepl\lducede,\ceplmVuH.wuhou\wrmunappxtﬁﬁmm w u
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INNOVATIVE INSTRUMENT CALIBRATION LAB
INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE

7/139 MOO 13. SOI SUNTINAKORN 11 TAMBON BANG KAEO.
AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

TEL: (66)0-2116-5860-1 FAX: (66)0-2116-7140
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7. Long Term Stability

Certificate No

Request No

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 uue ERR Limit
STD dB (dB) (dB) (dB) (+dB) (+dB)

139.00 139 1390 00 L1
134.00 134 1340 00 11
129.00 129 1290 0.0 11
124.00 124 1240 00 LI
119.00 119 1190 00 LI
114.00 114 1140 0.0 L1
109.00 109 109.0 00 LI
104.00 104 1040 00 LI
99.00 99 99.0 00 L1
94.00 94 939 0.1 11
89.00 89 88.9 0.1 L1
84.00 84 839 0.1 Ll
79.00 7 789 0.1 L1
74.00 74 7.9 0.1 L1
69.00 6 69.0 0.0 11
64.00 64 639 0.1 L1
59.00 59 59.0 0.0 LI
54.00 4 540 0.0 L1
49.00 49 490 0.0 0.8
44.00 44 44.1 0.1 L1
39.00 39 393 03 1.1
38.00 38 383 L1
37.00 37 375 L1

22-ACT-034

Req-2022-0092

'
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INNOVATIVE INSTRUMENT CALIBRATION LAB
INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE
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AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

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

afas

WS Board

i BT Buswiue S

ACCREDITED
CALIBRATION LABORATORY.
AC2961

Page:6/6

12. Overload indication

Certificate No

Request No

UUC Setting Measured

(+dB)

A/37-139
STD Setting
Positive one-half cycle 141.7
Negative one-half cycle 141.8
Deviated -0.1

UNCERTAINTY

Acceptance

Limit

(+dB)

13. High Level Stability

UUC Setting Measured Acceptance
UNCERTAINTY
FAST /A /37-139 uuc Limit
STD Setting (dB) (+dB) (+dB)
Initial 1380
Final 138.0
Deviated 0.0

End of Certificate

The results related only to the item c

22-ACT:

34

Req-2022-0092
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9. Level linearity including the level range control

Certificate No

Request No

22-ACT-034

Req-2022-0092

UUC Setting STD Measured Acceptance
UNCERTAINTY
FAST/A REF uuc ERR Limit
UUC Range (dB) (dB) (dB) (+dB) (+dB)
428 43.0 02 L1
37-139 03
114 114.0 0.0 Ll
10. Tone burst response
UUC Setting STD Anticipated Measured Acceptance
UNCERTA
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 17.7 03 +1.0,-2.5
025 109.0 108.8 -02 +1.5,-5.0
200 1286 128.5 -0.1 1
Slow 03
2 109.0 108.9 -0.1 +1.0,-5.0
200 129.0 129.0 0.0 1
2 109.0 109.1 +0.1
025 100.0 100.0 0.0
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 137.4 136.8 -0.60 3.0
Positive half ¢ 1364 136.1 030 02 20
Negative half cycle 136.4 1362 020 20

The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written :!pprt\ é«ﬁs

INNOVATIVE INSTRUMENT CALIBRATION LAB
INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE
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Certificate of Calibration
Customer
Name UNITED ANALYST AND ENGINEERING CONSULTANT CO..LTD. Certificate No : 22-ACT-247
Address 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Prakanong, Bangkok Request No : Req-2022-0627
10260
Unit Under Calibration Details
Measurement item Sound Level Meter Microphone Class : 2
Manufacturer LARSON DAVIS Microphone Model : 375A04
Model LxT2 Microphone S/N : 329355
Serial Number 0005395 Preamplifier Model : PRMLxT2C
D UAE.EFM.032/2564 : 073797
Resolution 0.1 dB Intrument Statws : Used
Calibration Environment and Details
Temperature FRE SR
Humidity 50 %RH + 20 %RH
Barometric Pressure : 1013 hPa £ 10 hPa
Received Date : 23 March 2022
Calibrated Date 1 April 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 20: GRAS
Multifrequency Calibrator Quest Quest-cal EFA000234 14 June 2022 TSI
Audio Generator Svantek Svandol 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

Calibration Officer

Approved By

Issue Date :

The results related only to the librated not

in full, without

1 April 2022
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INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE

7/139 MOO 13, SOI SUNTINAKORN 11 TAMBON BANG KAEO,
AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

TEL: (66)0-2116-5860-1 FAX: (66)0-2116-7140
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Certificate No 22-ACT-247
Request No Req-2022-0627
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. 11385 138 005 1139 0.05 020 03

Note :

Absolute ser

2. Self-generated noise, Microphone installed

UUC Setting
- Measured | UNCERTAINTY
FAST/37-139
UUC Weighting (dB) (+dB)
A 284 0.10

UUC Setting
Measured | UNCERTAINTY
FAST/37-139
UUC Weighting (aB) (+dB)
A 2.1 0.10
@ 277 0.10
F 320 0.10

4. Acoustic signal test of frequency weightings

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

(Without Windscreen)

vity 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 0.0 [l 0.1 050 20
1000 Hz. 00 00 00 0.60 L0
4000 Hz, 04 05 05 0.60 30
8000 Hz 02 [ 03 0.70 50
The results rlated only to the L Dot
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Certificate No 22-ACT-247
Request No Req-2022-0627
7. Long Term Stability
UUC Setting Measured Acceptance
UNCERTAINTY
FAST/A/37-139 uue Limit
STD Setting (dB) (+dB) (+dB)
Initial 1140
Final 114.0
Deviated 00
8. Level linearity on the reference level range
UUC Setting Anticipated Deviation Acceptance
UNCERTAINTY
FAST/A/37-139 REF uuc ERR Limit
STD dB (aB) (dB) (aB) (+dB) (+dB)
139.00 139 139.0 0.0 1.1
134.00 134 1340 0.0 L1
129.00 129 129.0 0.0 L1
12400 124 1240 00 11
119.00 119 119.0 0.0 11
114.00 114 1140 0.0 11
109.00 109 109.0 00 L
104.00 104 1040 00 L1
99.00 » 99.0 0.0 L1
94.00 94 94.0 0.0 11
89.00 89 89.0 0.0 L1
03
84.00 84 84.0 0.0 L1
79.00 7 9.0 00 L1
74.00 74 74.0 0.0 L1
69.00 69 69.0 0.0 I |
64.00 64 64.0 0.0 L1
59.00 59 590 00 Ll
54.00 54 54.0 0.0 L1
49.00 49 490 00 LI
44.00 44 441 [ Ll
39.00 39 393 03 L1
38.00 38 384 04 L1
The results related only L not in full, without
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Certificate No 22-ACT-247

Request No Req-2022-0627
S. 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 02 0.1 0.1 20
125 Hz 0.1 0.0 0.0 L5
250 Hz -0.1 0.0 0.0 15
500 Hz 0.1 0.0 0.0 L5
1000 Hz 0.0 0.0 0.0 02 1.0
2000 Hz 00 0.0 0.0 20
4000 Hz 00 00 0.0 30
8000 Hz 0.1 0.1 00 50
16000 Hz 0.1 0.1 0.1 +5,-INF.
6. Frequency and time at 1kHz
UUC Setting STD Measured Acceptance
UNCERTAINTY
FAST/37-139 REF uue ERR Limit
UUC Weighting (aB) (aB) (aB) (+dB) (+dB)
A 114.00 1140 00 02
c 114.00 1140 0.0 02 02
Z 114,00 1140 0.0 02
UUC Setting STD Measured Acceptance
UNCERTAINTY
37-139/ A REF vuc ERR Limit
UUC Time Respone (dB) (@B) (dB) (+dB) (+dB)
Fast 114.00 114.0 0.0 0l
Slow. 114.00 1140 00 02 01
Leg 114.00 1140 0.0 0.1

1
“The results related only to the item calibrated. The certificate shall not be reprodiiced except in ill, without written wmtﬁxh Mﬁ
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Certificate No 22-ACT-247

Request No Req-2022-0627
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)
434 435 0.1 11
37139 03
114 1140 0.0 L1
10. Tone burst response
UUC Setting STD Anticipated Measured Acceptance
UNCERTAINTY
A/37-139 Toneburst Ref uuc ERR Limit
UUC Time Respone (ms) (dB) (aB) (dB) (+dB) (+dB)
200 1350 1349 -0.1 L0
Fast 2 1180 1178 02
0.25 109.0 108.7 0.3
200 1286 1284 02 10
Slow 03
2 109.0 1088 02 +1.0,-5.0
200 129.0 129.0 0.0 10
SEL 2 109.0 109.1 +0.1 +1.0,25
0.25 100.0 9.9 0.1 +15,-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 1368 -0.60 30
Positive half cycle 1364 1362 -0.20 02 20
Negative half cycle 1364 1362 020 20
“The results related only notbe
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Certificate No

Request No
12. Overload indication
UUC Setting Measured Acceptance
UNCERTAINTY
FAST/A/37-139 uuc Limit
STD Setting (dB) (+dB) (+dB)

Positive one-half cycle 1422

Negative one-half cycle 1422

Deviated 0.0

13. High Level Stability

UUC Setting Measured Acceptance
UNCERTAINTY
FAST/A/37-139 uuc Limit
STD Setting (@B) (+dB) (£dB)
Initial 1380
Final 138.0
Deviated 0.0 0.1 03
End of Certificate

22-ACT-247

Req-2022-0627
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Customer
Name
Address

10260

Unit Under Calibration Details
Measurement item :

Manufacturer

: Sound Level Meter

: LARSON DAVIS

Model : LxT2

Serial Number : 0005396

D : UAE.EFM.033/2564
Resolution : 01 dB

Calibration Environment and Details
Temperature  PRPEHDTE
Humidity 50 %RH £20
Barometric Pressure 1 1013 hPa£10
Received Date
Calibrated Date
Calibration Procedure
Location of Calibration : Lab Acoustic

Reference Standard

%RH
hPa

: 31 January 2022

: 11 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

Preamplifier Model :
Preamplifier S/N :

Intrument Status :

Certificate No : 22-ACT-105

Request No : Req-2022-0229

2

375A04

: 329350
PRMLxT2C
073812

Used

: 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 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 :

Issue Date :

“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

INNOVATIVE INSTRUMENT CALIBRATIC

INNOVATIVE INSTRUMENT CO.. LTD. HEAD

ON LAB

OFFICE

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

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

TEL: (66)0-2116-5860-1 FAX: (66)0-2116-7140
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Certificate No 22-ACT-105 Certificate No 22-ACT-105
Request No Req-2022-0229 Request No Req-2022-0229
1. Indication at the calibration check frequency
UUC Setting Nominal Before Adjust Adjust Acceptance 5. Electrical signal test of frequency weightings, Weighting network respone with relative to 1 kHz
NCERTAINTY - Setti iati — cteptince
e p— T i o e e o UUC Setting Deviation from various Frequency — Acceptance
FAST/37-139 Weighting R curye Limi
Calibrator Setting (dB) (dB) (dB) (dB) (dB) (+dB) (+dB) i SIERUNE KespuLturye imit
- STD Setting A (dB) C (dB) 7 (dB) (+dB) (+dB)
1000 Hz 114.00 dB 11385 113.9 +0.05 1139 0.05 020 03
63 Hz -02 0.0 0.0 20
Note : Absolute sensitivity w: blished by the use of Sound Calibrator Brand SVANTEK, Model SV 35A, SN.58079
125 Hz -0.1 0.0 0.0 15
250 Hz -0.1 0.0 0.0 15
2. Self-generated noise, Microphone installed 500 Hz -0.1 0.0 0.0 1.5
UUC Setting
Measured | UNCERTAINTY 1000 Hz 00 00 00 02 i
FAST/37-139
2000 Hz 0.0 0.1 0.0 20
UUC Weighting dB) +dB)
L] ) =l 4000 Hz 0.0 0.0 0.0 30
A 278 0.10
8000 Hz 0.0 0.0 0.0 5.0
3. Self-generated noise, Microphone replaced by the electrical input signal device Lo Gl gL 2 15 NE
UUC Setting
Measured UNCERTAINTY 6. Frequency and time weightings at 1kHz
FAST/37-139
UUC Setting STD Measured Acceptance
UUC Weighting (dB) (+dB) UNCERTAINTY
FAST/37-139 REF uuc ERR Limit
A 278 0.10 e —
UUC Weighting (dB) (dB) (dB) (+dB) (+dB)
c 273 0.10
A 114.00 114.0 0.0 02
Z 331 0.10
(o} 114.00 1140 00 02 02
4. Acoustic signal test of frequency weightings (Without Windscreen) 2 i L b 2
Deviation from various Frequency Acceptance
UUC Setting o UNCERTAINTY . UUC Setting STD Measured Acceptance
Weighting Respone curve Limit UNCERTAINTY
FAST/37-139 A c Z 37-139/A REF uuc ERR Limit
o E (+dB) (+dB)
STD Setting (dB) (dB) (dB) UUC Time Respone (dB) (dB) (dB) (+dB) (+dB)
125 Hz 0.1 0.1 02 0.50 20 Pt 114.00 114.0 0.0 01
1000 8= 9% LA %0 080 i Slow 114,00 1140 0.0 02 0.1
4000 Hz 06 05 06 0.60 30 Iy 114.00 140 00 o1
8000 Hz 0.1 0.0 02 070 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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“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
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INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE

7/139 MOO 13. SOI SUNTI

KORN 11 TAMBON BANG KAEO, anst Boarc

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND R

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

INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE

7/139 MOO 13, SO SUNTINAKORN 11 TAMBON BANG KAEO, i o

ACCREDITED

[P ———
AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND -

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

Page: 4/6 Page:5/6
Certificate No ACT-105 Certificate No 22-ACT-105
Request No Req-2022-0229 Request No Req-2022-0229
7. Long Term Stability
UUC Setting [—— Acesptanse 9. Level linearity including the level range control
UNCERTAI UUC Setting STD Measured Acceptance
FAST/A/37-139 uuc UNCERTAINTY
FAST/A REF vuc ERR
STD Setting (dB) (+dB)
UUC Range (dB) (dB) (dB) (+dB) (£dB)
Initial 114.0
432 428 0.4 1.1
Final 1140 37-139 03
114 114.0 0.0 L1
Deviated 0.0
10. Tone burst response
3 | lineari
8. Level linearity on the reference level range UUC Setting STD Anticipated Measured Acceptance
UUC Setting Anticipated Deviation Acceptance UNCERTAINTY
UNCERTAINTY A/37-139 Toneburst Ref uuc ERR Limit
FAST/A/37-139 REF uuc ERR Limit
UUC Time Respone (ms) (dB) (dB) (dB) (+dB) (+dB)
STD dB (dB) (dB) (dB) (+dB) (+dB)
200 135.0 1349 -0.1 10
139.00 139 1390 00 L1
Fast 2 118.0 117.6 -04 +1.0,-2.5
134.00 134 1340 00 Ll
o & e pFy o 025 109.0 108.7 -03 +1.5,-5.0
12400 124 1240 o0 ™ 200 1286 1285 -0.1 10
Slow 03
119.00 119 119.0 0.0 11 2 109.0 108.9 -0.1 +1.0,-5.0
114.00 114 1140 00 11 200 129.0 129.0 0.0 10
109.00 109 1090 00 11 SEL 2 109.0 108.9 -0.1 +1.0,-2.5
sl 18 D, o Ll 0.25 100.0 100.0 0.0 +1.5,-5.0
99.00 99 99.0 00 L1
94.00 94 93.9 -0.1 L1 11. Peak C Sound level
89.00 89 889 -0.1 L1 UUC Setting Anticipated Measured Acceptance
03 UNCERTAINTY
84.00 84 839 0.1 11 FAST/C/95-142 REF uuc ERR Limit
79.00 ” 789 0.1 L STD Setting (dB) (dB) (dB) (+dB) (+dB)
&0 z =l g L Complete cycle 1374 1367 -0.70 3.0
69.00 69 68.9 -0.1 11
Positive half cycle 136.4 136.2 -0.20 02 20
64.00 64 639 0.1 L1
Negative half cycle 136.4 136.2 020 20
59.00 59 58.9 0.1 L1
54.00 54 539 0.1 L1
49.00 49 489 0.1 L1
44.00 44 40 00 L1
39.00 39 392 02 L1
38.00 38 383 03 L1
The results related only to the item calibrated. The cerificate shall not be reproduced except in full, without written approval of the Innovative Instrument Co., Ltd 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-01 Rev.0 Issue date 01/07/1¢
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INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE

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

a
Wi Butufivl Suangun ACCREDITED

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND e
CALIBRATION LABORATORY
AC-2961

Page:6/6

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

Certificate No 22-ACT-105

Request No Req-2022-0229
12. Overload indication
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 1418
Deviated -0.1 02 15
13. High Level Stability
UUC Setting easured 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 Issue date 01/07/1¢
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INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE

7/139 MOO 13, SO SUNTINAKORN 11 TAMBON BANG KAEO. s e
AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND AccREDITED
TEL: (66)0-2116-5860-1 FAX: (66)0-2116-7140 B T

Page:1/6

Certificate of Calibration

Customer
Name : UNITED ANALYST AND ENGINEERING CONSULTANT CO.LTD. Certificate No : 22-ACT-035
Address 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Prakanong, Bangkok Request No : Req-2022-0094

10260

Unit Under Calibration Details

Measurement item Sound Level Meter Microphone Class : 2

Manufacturer : LARSON DAVIS Microphone Model : 375A04

Model 3 IxT2 Microphone S/N : 328675

Serial Number : 0005398 Preamplifier Model : PRMLXT2C
D UAE.EFM.035/2564 Preamplif N: 073793
Resolution ;01 dB Intrument Status : Used

Calibration Environment and Details

Temperature 23'C£2°C

Humidity 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-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 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 :

Issue Date :

The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written awrtﬂna,]‘g‘l :,; [ u
!lel\um sue date 01/07/19
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INNOVATIVE INSTRUMENT CALIBRATION LAB INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE

7/139 MOO 13. SOI SUNTINAKORN 11 TAMBON BANG KAEO. AT T B 7/139 MOO 13, SOI SUNTINAKORN 11 TAMBON BANG KAEO, i T
AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND Wi ikl Maeuii e A cREDITED AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND LA E A S SO
TEL: (66)0-2116-5860-1 FAX: (66)0-2116-7140 CALIBRATION LABORATORY TEL: (66)0-2116-5860-1 FAX: (66)0-2116-7140 CALIBRATION LagORATORY
Page:2/6. Page :3/6
Certificate No ~ :  22-ACT-035 CertificateNo  :  22-ACT-035
Request No Req-2022-0094 RequestNo  :  Req-2022-0094
1. Indication at the calibration check frequency
UUC Setting Nominal Before Adjust Adjust Acceptance 5. Electrical signal test of frequency weightings, Weighting network respone with relative to 1 kHz
UNCERTAINTY T " .
= UUC Settin Deviation from various Frequency Acceptance
FAST/A/37-139 Level uuce ERR uuc ERR Limit o 5 UNCERTAINTY o
Callirabor Selling B w5 ) ) T T i FAST/37-139 Weighting Respone curve Limit
STD Setting A (dB) C (dB) Z (dB) (+dB) (+dB)
1000 Hz 114,00 dB 11385 1140 +0.15 113.9 0.05 020 03
63 Hz -02 -0.1 -0.1 20
Note Absolute sensitivity was established by the use of Sound Calibrator Brand SVANTEK, Model SV 35A, SN.58079
125 Hz -0.1 0.0 0.1 15
250 Hz -0.1 0.0 0.1 15
2. Self-generated noise, Microphone installed 500 Hz -0.1 0.0 0.1 15
UUC Setting
Mot | ONCERTAINIS 1000 Hz 0.0 0.0 00 02 10
FAST/37-139
2000 Hz 0.0 0.0 0.0 20
UUC Weightin dB; +dB]
Ll b L] 4000 Hz 0.0 0.0 0.0 30
A 2.1 0.10
8000 Hz -0.1 -0.1 0.0 5
3. Self-generated noise, Microphone replaced by the electrical input signal device 16000 Hz 0l oL ul IR
UUC Setting
Measured | UNCERTAINTY 6. Frequency and time weightings at 1kHz
FAST/37-139 .
UUC Setting STD Measured Acceptance
UUC Weighti dB) +dB)
SRR a5} S FAST/37-139 REF vue ERR Limit
A 279 0.10 P
UUC Weighting (dB) (dB) (dB) (+dB) (+dB)
c 273 1
Ly A 114.00 1140 0.0 02
z 2 .
i . c 114.00 1140 00 02 02
4. Acoustic signal test of frequency weightings (Without Windscreen) < e e = -
Deviation from various Frequency Acceptance
UUC Setting e UNCERTAINTY o UUC Setting STD Measured Acceptance
Weighting Respone curve Limit UNCERTAINTY
FAST/37-139 A C Z 37-139/A REF uuc ERR Limit
: (+dB) (+dB)
STD Setting (dB) (dB) (dB) UUC Time Respone (dB) (dB) (dB) (+dB) (+dB)
12582 00 00 00 050 20 Fast 114.00 1140 0.0 0l
1000 Hz % " G4 HE LD Slow 114.00 1140 0.0 02 0.1
4000 Hz 04 03 03 0.60 30 Leq 114.00 114.0 0.0 01
8000 Hz -0.1 0.2 -0.1 0.70 50

1 1
The rosults related only to the item calibrated. The certificate shall not be reproduced except in full, without written Apmtﬁh “The results related only to the item calibrated, The cerificate shall ot be reproduced except in full, without written wp’rﬁ’ﬁa’fmﬁ
b i AAURA........

INNOVATIVE INSTRUY

INNOVATIVE INSTRUMENT CALIBRATION LAB ENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE
7/139 MOO 13. SOI SUNTINAKORN |1 TAMBON BANG KAEO. y - - 7/139 MOO 13, SOI SUNTINAKORN 11 TAMBON BANG KAEO, 2 RRAVE )
AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND MR R Tb i iR ACcREDITED AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND A Sl Mo site Ads 2 BE BLEYE &
TEL: (66)0-2116-5860-1 FAX: (66)0-2116-7140 CALIBRATION LAGORATORY TEL: (66)0-2116-5860-1 FAX: (66)0-2116-7140 B ol
Page14/6 Page:5/6.
CertificateNo  :  22-ACT-035 CertificateNo ~ :  22-ACT-035
Rt Req-2022-0094 RequestNo  :  Req-2022-0094
7. Long Term Stability
UUC Setting Weasnred Asceptance 9. Level linearity including the level range control
. UNCERTAINTY UUC Setting STD Measured Acceptance
FAST/A/37-139 uuc Limit UNCERTAINTY
" FAST /A REF vuc ERR Limit
STD Setting (dB) (+dB) (+dB)
UUC Range (dB) (dB) (dB) (+dB) (+dB)
Initial 1140
42 434 02 L1
Final 1140 37-139 03
114 114.0 0.0 L1
Deviated 0.0
i 5 f 10. Tone burst response
8. Level linearity on the reference level range UUC Setting STD Anticipated Measiired ] Acceptance
UUC Setting Anticipated Deviation Acceptance UNCERTAINTY o
UNCERTAINTY A37-139 Toneburst Ref uue ERR Limit
FAST/A/37-139 REF uuc ERR Limit
UUC Time Respone (ms) (dB) (dB) (dB) (+dB) (+dB)
STD dB (dB) (dB) (dB) (+dB) (+dB)
200 1350 1350 00 1
139.00 139 139.0 0.0 L1
Fast 2 1180 179 -0.1
134.00 134 1340 00 Ll
129.00 129 1290 00 " 025 109.0 108.7 03
124,00 124 1240 00 Ll S 2 s Wi <l 03 :
Slo .
119.00 19 119.0 0.0 Ll 2 109.0 1089 0.1
114.00 114 1140 00 11 200 129.0 129.0 00 1
109.00 109 1090 00 Ll SEL 2 109.0 109.1 +0.1 +1.0,-2.5
104.00 104 1040 00 Ll 025 1000 999 0.1
99.00 99 9.0 00 L1
94.00 94 939 -0.1 11 11. Peak C Sound level
89.00 89 889 -0.1 Ll UUC Setting Anticipated Measured Acceptance
UNCERTAINTY
84.00 84 89 0.1 03 L1 FAST/C/95-142 REF uuc ERR Limit
79.00 L 789 0.1 L1 STD Setting (dB) (dB) (dB) (£dB) (+dB)
gl Z 723 o Il Complete cycle 1374 136.8 -0.60 3.0
69.00 69 690 00 LI "
Positive half cycle 1364 136.1 -0.30 02 20
64.00 64 639 -0.1 L1
Negative half cycle 1364 136.1 030 20
59.00 59 590 0.0 L1
54.00 54 540 00 11
49.00 49 490 00 03
44.00 44 4.1 0.1 L1
39.00 39 393 03 Ll
38.00 38 383 03 11
37.00 37 375 05 11

1 ]
‘The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written mTﬁﬁ ﬁ’ﬁmﬂ The results related only to the item calibrated. The certficate shall not be reproduced except in full, without written approval of the Mi nstrument Co. Lid.
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INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE
7/139 MOO 13. SOI SUNTINAKORN 11 TAMBON BANG KAEO. o 7y
AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND ASCRERLYED
TEL: (66)0-2116-5860-1 FAX: (66)0-2116-7140

Page:6/6

Certificate No 22-ACT-035

Request No Req-2022-0094

12. Overload indication

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 FAX. 0-2719-9484

UUC Setting Measured Acceptance
UNCERTAINTY
FAST /A /37-139 vuc Limit
STD Setting (dB) (£dB) (+dB)
Positive one-half cycle 1423
Negative one-half cycle 142.0
Deviated 03 02 15
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 00 0.1 03

End of Certificate

.
“The results related only to the item calibrated. The certificate shall not be reproduced except n full, without written ’W’Wﬁﬂ”'l'ﬂﬂ ,nu
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Cert.No.: 23TW152
Page.: 1 of 2

Certificate of Testing

Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :
Received Date :
Test Date :
Reference :

Submitted by :
Laboratory Condition :
Test Procedure :

Tested by :

Approved by :

(/) Malee Butkruea
() Saithip Meangmai
() Warakorn Lerngagtrakul

Issue Date :

DO Meter

YSI

Pro 20i

18H110457
UAE.EFM.202/2561(ENV.DO.06/61)
26 June 2023

27 June 2023

2306-0827WSC-3

United Analyst and Engineering Consuitant Co.,Ltd.
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak,
Phrakhanong, Bangkok 10260

Temperature (25+5)°C

Humidity (50 £ 20) %

In - house method : CP-CH9

by Comparison Technique with Azide Modification Method

Walalak Sirithean

28 June 2023

l.anms‘laiﬂwqu

Cert.No.: 23TW152

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL.0-2717-3000-29 FAX.0-2719-9484

7N
il

CALIBRATION 0008

Page.: 2 of 2

Condition of this result of calibration

. Reference Standard Instruments :
This certification is traceable to the International System of Unit through the reference standards

laboratory of Industrial Calibration Center, T Promotion (Thailand-Japan).
Instruments Serial No. ID No. Certificate No. Due Date
1) Burette - 130BU10 23CG1172 22 Mar 2025
2) Balance 1126143764 140RC004 22MM50 20 Sep 2023
2. Standard Material :-
Material Manufacturer Lot.No. Assay
Sodium Thiosulfate pentahydrate Merck AM1763316 100.2%
Result : Dissolved Oxygen Meter Adjustment With Air 100 %
Dissolved Oxygen Probe No.: 18H100772
Titration Method DO Meter
Standard Deviation
(Azide
(mg/L) (mg/L) (mg/L)
8.20 8.20 0.0055

This report was certified only for the instrument we tested.t is allowable to use for study
the system efficiency, The environmental impact control and present to organization it may concerned
Intend to use for advertising and referral purpose is prohibited. This report may not be reproduced
other in fullwithout written approval of the laboratory

-o00o-

Cert. No.: 23LM111

Page.: 1 of 2
Certificate of Calibration
Equipment : DO Meter with Sensor
Manufacturer : YsI
Model : Pro 20i
Serial No. : 18H110457
ID No. : UAE.EFM.202/2561(ENV.DO.06/61)
Submitted by : United Analyst and Engineering Consultant Co.,Ltd.

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

Location : TPA On Site Calibration Laboratory
Received Order : 26 June 2023
Calibrated Date : 29 June 2023
Ambient Temperature : (26:10)°C
Relative Humidity : (50+30)%
AC Line Voltage : (220:22)V

Calibrated by : Tawatchai Pama

Approved by :
() Pornthippa Tameyakul
(/) Malee Butkruea

() Suwit Imjai

Issue Date : 30 June 2023

The Uncertainties are for a p of approxil 95%

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

® L

Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services.

l.anms‘laiﬂwqu
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Equipment : DO Meter with Sensor Cert. No.: 23LM111
Condition As-Received :  Used Item Page.: 2 of 2
Reference : 2306-0827WSC-4
Procedure Used :-
Calibration were using in-house calibration p CP-OTO1 ing to comparison with
Platinum i Tr ( IPRT ) into Temperature Bath.

The temperature scale used was based on ITS-90.
Condition of this result of calibration
1. Reference standard instrument:-

Instrument Serial No. Cert. No. Traceable Due Date
1) Digital Thermometer 2188080 2211285 TPA 21 Oct 2023
2. This 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.
Remark : TPA : Technology Promotion Association ( Thailand - Japan )

Result of Calibration :- (*) Without Adjustment

Function : Temperature measurement.
This it was d with sensor, S/N.: 18H100772
Cali i i uuc* B Coverage
. Error Uncertainty

Point Depth Temperature Reading I Factor
() (mm ) () () (*c) (£°C) k
25.0 120 24.998 24.9 -0.098 0.16 2.00
30.0 120 29.994 29.9 -0.094 0.16 2.00
35.0 120 35.001 34.9 -0.101 0.16 2.00

UUC* : Unit Under Calibration

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

or P,

-o0o-

A

@
Cert.No.: 23CH423
Page.: 20of3
n of this calibration result
1. Reference Standard Instrument  : -
Instrument Serial No. 1D No. Cert. No. Due Date
1) Document Process Calibrator 54030043 130RC116 22E2769 24 Aug 2023
2) Ref. Standard Thermometer 4982054 110RC044 2211306 27 Oct 2023

This certification is traceable to the International System of Unit maintained at:-
- Traceable to National Institute of Metrology (Thailand), NIMT

2. Certified i : The results are to Sl through CPA chem Ltd.,
ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

Buffer Solution Manufacturer Lot No. Exp. date
pH 4.008 CPA chem 863832 28 Dec 2024
pH 6.987 CPA chem 826589 09 July 2023
pH 10.010 CPA chem 863835 28 Dec 2023

3. This certificate is valid only to the item calibrated on date and place of calibration.
Calibration Results

Function : mV Measurement

Performing standard curve by Fluke at pH (4,7)(7,10)

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CCORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250

TEL.0-2717-3000-29  FAX.0-2719-9484

NSC-TISI-TIS17025

Cert.No.: 23CH423
Page.: 10f3

Certificate of Calibration

Equipment :
Manufacturer :

Model :

Serial No. :

ID No. :

Condition As-Received:
Received Date :
Calibration Date :
Reference :

Submitted by :

Ambient Temperature :
Relative Humidity :
Calibration Procedure :

pH Meter

Horiba

LAQUA-PH210

HA1M0043
UAE.EFM.013/2565(EFM.pH.03/65)
Used Item

28 March 2023

30 March 2023

2303-1001WSC-6

United Analyst and Engineering Consultant Co.,Ltd
3 Soi Udomsuk 41, Sukhumvit Road,

Bangchak, Phrakhanong, Bangkok 10260

(25 + 25) °C

(50 = 15) %

In - house method :

CALIBRATION 0008

- CP-CH5 by direct measurement with standard
voltage cali and direct with
certified reference material (CRM)

- CP-CHB8 by comparison with standard thermometer

Calibrated by : Warakorn Lerngagtrakul

Approved by :

(/) Malee Butkruea
() Saithip Meangmai
() Warakorn Lerngagtrakul

Issue Date : 31 March 2023

The Uncertainties are for a probability of approxii 95%

‘This certificate may not be reproduced other then in full, except with the prior writien

Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services.

ienenslaianay

Nominal Standard Uncertainty of Coverage
Unit Under Value Voltage Actual Reading Measurement factor
Cali i Input
oH mv mv pH (2mV) K
pH Meter 4.00 177.48 177.4 4.01 0.058 2.00
S/N.: HA1M0043 7.00 0.00 -0.2 7.00 0.058 2.00
7.00 0.00 -0.2 7.00 0.058 2.00
10.00 -177.48 -177.6 10.01 0.058 2.00

lenanslunsuny

/@\
Cert.No.: 23CH423
Page.: 30of3
Calibration Results
Function : pH Measurement
Performing three buffers standard curve by using buffer nominal pH (4,7)(7,10)
Unit Under Standard pH Actual pH | Actual mV Uncertainty of | Coverage
Calibration Buffer ing ing |pH factor
(mV) (¥) k
pH Electrode 4.008 4.01 180.8 0.0085 2.05
S/N.: Q92M0159 6.987 6.99 6.8 0.011 2.00
6.987 7.00 6.3 0.011 2.00
10.010 10.00 -168.9 0.0092 2.00
Function : Temperature Measurement
(*) Without adjustment
This i it was with Te Probe;
- Model : 9652-10D
- Serial No. : Q92M0159
Dimension of probe;
- Length : 107 mm
- Diameter : 16 mm
- ion Depth : 100 mm
Calibration Standard uuc* Error Uncertainty of | Coverage
Point Temperature Reading measurement factor
(°c) (°c) (°c) (°c) (x°c) k
25.0 25.004 25.0 -0.004 0.13 2.00
30.0 30.001 30.0 -0.001 0.13 2.00
35.0 35.004 35.0 -0.004 0.13 2.00

Remark : - UUC* = Unit Under Calibration

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

-o00o-
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Certificate Number 2023003659

Calibra ti On C e rti ﬁ Ca te /2" adaptor is used with the preamplifier.

Certificate Number 2023003659 Calibration Check Frequency: 1000 Hz; Reference Sound Pressure Level: 114 dB re 20 pPa

ertificate Number

Customer: o ‘ )

United Analyst and Engineering Consultant Co Ltd Periodic tests were performed in with from IEC 61672-3:2013 / ANSUASA $1.4-2014/Part3.
No. 81 Soi Udonsuk 41. Sukhumvit Road,
Bangchak, Phra Khanong,

Bangkok, 10260, Thailand

Pattern approval for IEC 61672-1:2013 / ANSI/ASA $1.4-2014/Part 1 completed by
(PTB) on 2007-10-09 reference number PTB-1.72-4034218.

Model Number  LxT1 Procedure Number ~ D0001.8384 The sound level meter submitted for testing successfully completed the periodic tests of IEC 61672-3:2013 / ANSUASA §1.4-2014/Part
Serial Number 0007302 Techniclan Jacob Cannon 3, for the environmental conditions under which the tests were performed. As evidence was publicly available, from an independent
Test Results Pass Calibration Date 23 Mar 2023 testing organization responsible for approving the results of pattern-evaluation tests performed in accordance with IEC 61672-2:2013 /
Calibration Due ANSI/ASA $1.4-2014/Part 2, to demonsirate that the model of sound level meter fully conformed to the class 1 specifications in IEC
Initial Condition  As Manufactured Tampéritire 2349 °C  £0.25°C 61672-1:2013 / ANSI/ASA $1.4-2014/Part 1; the sound level meter submitted for testing conforms to the class 1specifications in IEC
Description SoundTrack LT Class 1 Humidity 496 %RH +2.0 %RH B1672:1:201 37, ANSUASA ST:A2014IE il
Class 1 Sound Level Meter Static Pressure 86.01 kPa +0.13kPa Standards Used
Firmware Revision: 2.404 Description CalDate  Cal Due Cal Standard
. Larson Davis CAL291 Residual Intensity Calibrator 2022-09-09  2023-09-09 001250
Evaluation Method Tested with: Data reported in dB ro 20 pPa. Hart Scientific 2626-H Temperature Probe 20210825 20230525 006798
PCB 377B02. SIN 344896 Larson Davis CAL200 Acoustic Calibrator 2022-07-21  2023-07-21 007027
Larson Davis PRMLXT1. S/N 077637 Larson Davis Model 831 2023-02-22  2024-02-22 007182
Larson Davis CAL291. S/N 0108 PCB 377A13 1/2 inch Prepolarized Pressure Microphone ~ 2023-03-06 ~ 2024-03-06 007185
Larson Davis CAL200. S/N 9079 SRS DS360 Ultra Low Distortion Generator 2022-03-29  2023-03-29 007635

Compiiance Standards Compiiant to 2 Specil i and the following when combined with Larson Davis 1/2" Preamplifier for Model 831 Type 1 2022-09-28  2023-09-28 PCB0004783
Calibration Certificate from procedure D0001.8378:

Acoustic Calibration

IEC 60851:2001 Type 1 ANSI §1.4-2014 Class 1
M d to IEC 61672-3:2013 1 ANSI §1.4-2014 : 1

IEC 60804:2000 Type 1 ANSI $1.4 (R2006) Type 1 sasuredaccontity L R L L — - e

IEC 61252:2002 ANSI S1.11 (R2009) Class 1 Measurement TestResult (4B]  Lower Limit [dB]  Upper Limit(@B] (0 Result

IEC 61260:2001 Class 1 ANSI $1.25 (R2007)

.01 .

|EC 61672:2013 Class 1 ANSI $1.43 (R2007) Type 1 1000 Hz 14.0 113.80 114.20 014 Pass
Issuing lab certifies that the instrument described above mests or exceeds all specifications as stated in the referenced procedure Loaded Circuit Sensitivity
(unless othenwise noted). It has been caliorated using measurement standards traceable o the International System of Units (SI)
through the National Institute of Standards and Technology (NIST), or other national measurement institutes, and mests the LSt Test Result Lower Limit Upper Limit Expanded oo
raquirements of ISO/IEC 17025:2017. [dBre1V/Pa] [dBre1V/Pa] [dBre1V/Pa] Uncertainty |dB]
Test points marked with a 4 In the uncertainties column do not fall within this laboratory’s scope of accreditation. 1000 Hz 50.14 5244 4838 044  Pass
The quality system is registered to SO 9001:2015. —End of measurement results—
This calibration is a direct comparison of the unit under test to the listed reference standards and did not involve any sampling plans to Acoustic Signal Tests, C-weighting

the it ility of iice due f e, time, etc. Such allowanc ild be made by
e el 167 e Ry O ieBIER T 1O sl imes St Sl mnaeRpeoe ’ Measured according to [EC 61672-3:2013 12 and ANSI $1.4-2014 Part 3: 12 using a comparison coupler with Unit Under Test
: (UUT) and reference SLM using slow time-weighted sound level for compliance to IEC 61672-1:2013 5.5; ANSI $1.4-2014 Part

. & 155

e 1S Guide to the M), /

n applied to the standard uncertainty to express the expanded uncertainty at

The uncertainties were computed in accordanc:

coverage factor of approximately 2 sigma (k=2) has be

Expanded

approximately 95% confidence level. Frequency [Tz} Test Result [dB] Expected [dB] Lower Limit [dB]  Upper Limit [dB] certebts 1) Result
This report may not be reproduced, except in full, unless permission for the publication of an approved abstract is obtained in writing 125 -0.24 -0.20 -1.20 0.80 0.23 Pass
from the organization issuing this report. 1000 0.15 0.00 -0.70 0.70 0.23 Pass

8000 2.72 -3.00 -5.50 -1.50 0.32 Pass

Correction data from Larson Davis LxT Manual for SoundTrack LxT & SoundExpert Lxt, 1770.01 Rev O Supporting Firmware Version

4.0.5, 2019-09-10 — End of measurement results—-

For 1/4" microphones, the Larson Davis ADP024 1/4" to 1/2" adaptor is used with the calibrators and the Larson Davis ADP043 1/4" to
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Certificate Number 2023003659

Self-generated Noise Calibration Certificate

Measured according to IEC 61672-3:2013 11.1 and ANSI §1.4-2014 Part 3: 11.1 Certificate Number 2023003635
Measurement Test Result {dB} Customer:

United Analyst and Engineering Consultant Co Ltd
A-weighted 40.88 No. 81 Soi Udonsuk 41, Sukhumvit Road,

Bangchak, Phra Khanong,
Bangkok, 10260, Thailand

— End of measurement results—

Model Number ~ LxT1 Procedure Number ~ D0001.8378

Serial Number 0007302 Technician Jacob Cannon

Test Results Pass Calibration Date 23 Mar 2023

Initial Condition As Manufactured CalibrationiDita

Temperature 23.62 °C +0.25°C

Description SoundTrack LxT Class 1 Humidity 50.3 %RH 2.0 %RH
Class 1 Sound Level Meter Static Pressure 86.12 kPa +0.13kPa
Firmware Revision: 2.404

Evaluation Method Tested electrically using Larson Davis PRMLXT 1 S/N 077637 and a 12.0 pF capacitor to simulate

microphone capacitance. Data reported in dB re 20 pPa assuming a microphone sensitivity of 50.0

mV/Pa.

Compliance Standards Compliant to Manufacturer Specifications and the following standards when combined with
Calibration Certificate from procedure D0001.8384:

1EC 60651:2001 Type 1 ANSI $1.4-2014 Class 1
IEC 60804:2000 Type 1 ANSI $1.4 (R2006) Type 1
IEC 61252:2002 ANSI §1.25 (R2007)

IEC 61672:2013 Class 1 ANSI $1.43 (R2007) Type 1
IEC 61260:2001 Class 1 ANSI $1.11 (R2009) Class 1

Issuing lab cerifies that the instrument described above meets or exceeds all specifications as stated in the referenced procedure
(unless otherwise noted). It has been calibrated using measurement standards traceable to the International System of Units (SI)
through the National Institute of Standards and Technology (NIST), or other national measurement insitutes, and meets the
requirements of ISO/IEC 17025:2017. Test points marked with a £ in the uncertainties column do not fall within this laboratory's
scope of accreditation.

The quality system is registered to SO 9001:2015.
This calibration is a direct comparison of the unit under test to the listed reference standards and did not involve any sampling plans to

complete. No allowance has been made for the instability of the test device due to use, time, etc. Such allowances would be made by
the customer as needed.

The inties were computed in with the ISO Guide to the Expression of Uncertainty in Measurement (GUM). A
coverage factor of approximately 2 sigma (k=2) has been applied to the standard uncertainty to_ express the expanded uncertainty at
approximately 95% confidence level.

This report may not be reproduced, except in full, unless permission for the publication of an approved abstract is obtained in writing
from the organization issuing this report.

-- End of Report-- Correction data from Larson Davis LxT Manual for SoundTrack LxT & SoundExpert Lxt, 1770.01 Rev O Supporting Firmware Version
4.0.5, 2019-09-10

. Calibration Check Frequency: 1000 Hz; Reference Sound Pressure Level: 114 dB re 20 uPa
Signatory:
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Description

Hart Scientific 2626-H Temperature Probe
SRS DS360 Ultra Low Distortion Generator

Certificate Number 2023003635

Standards Used
Cal Date Cal Due Cal Standard
2021-08-25  2023-05-25 006798
2022-09-02  2023-09-02 007167

Certificate Number 2023003635

Z-weight Filter Response

10 60
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R s s
. 40
08 ]
10 60
1 10 100 1000 10000 100000

Frequency [Hz]

e Nominal

B Devigtion e Lower Limit wme Upper Limit

Electrical signal test of frequency weighting performed according to IEC 61672-3:2013 13 and ANSI $1.4-2014 Part 3: 13 for compliance to
IEC 61672-1:2013 5.5; IEC 60651:2001 6.1 and 9.2.2; IEC 60804:2000 5; ANS| $1.4:1983 (R2006) 5.1 and 8.2.1; ANSI $1.4-2014 Part 1: 5.5

Frequency [Hz]

6.31
63.10
125.89
251.19
501.19
1,000.00
1,995.26
3,981.07
7.943.28
15,848.93
19,952.62

Test Result [dB]

-0.45
-0.09
-0.05
-0.05
-0.04

0.00
-0.04
-0.02

0.02
-0.11
-0.39

Deviation [dB]

-0.45
-0.09
-0.05
-0.05
-0.04

0.00
-0.04
-0.02

0.02
-0.11
-0.39

Lower limit [dB] ~ Upper limit [dB]
1.1 033
-0.30 030
0.30 0.30
-0.30 030
0.30 0.30
0.30 0.30
-0.30 0.30
-0.30 0.30
-0.30 030
0.42 0.32
-0.91 0.41

Expanded
Uncertainty(aB] o
0.15 Pass
0.15 Pass
0.15 Pass
0.15 Pass
0.15 Pass
0.15 Pass
0.15 Pass
0.15 Pass
0.15 Pass
0.15 Pass
0.15 Pass

- End of measurement results—
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Certificate Number 2023003635

A-weighted Broadband Log Linearity: 8,000.00 Hz

©LARSON DAVIS

APCB DIVISION

DO0018407 Rev G

lay
Certificate Number 2023003635
Peak Rise Time
Peak rise time performed according to IEC 60651:2001 9.4.4 and ANSI §1.4:1983 (R2008) 8.4.4
Expanded
Amplitude [dB] Duration [ps] i

pl [dB] Test Result [dB]  Lower limit ([dB]  Upper limit [dB] Unicertainty [dB] Result
137.85 40  Negative Pulse 135.39 133.91 135.91 0.15 Pass
Positive Pulse 135.36 133.88 135.88 0.15 Pass
30 Negative Pulse 134.11 133.91 135.91 0.15 Pass
Positive Pulse 134.04 133.88 135.88 0.15 Pass

-~ End of measurement results—
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Level Injected [dE]

over L

jpper Limit

Broadband level linearity performed according to IEC 61672-3:2013 16 and ANSI $1.4-2014 Part 3: 16 for compliance to [EC 61672-1:2013
5.6, IEC 60804:2000 6.2, IEC 61252:2002 8, ANSI $1.4 (R2006) 6.9, ANSI $1.4-2014 Part 1: 5.6, ANSI §1.43 (R2007) 6.2

Level [dB]

36.00
37.00
38.00
39.00
40.00
41.00
42.00
43.00
44.00
45.00
46.00
47.00
48.00
49.00
54.00
59.00
64.00
69.00
74.00
79.00
84.00
89.00
94.00
99.00
104.00
109.00
114.00
119.00
124.00
129.00
134.00
136.00
137.00
138.00
139.00

Expanded

Error [dB] Lower limit [dB]  Upper limit [dB] Uneertanty dB] Result
0.69 -0.70 0.70 0.16 Pass
0.51 +0.70 0.70 0.16 Pass
0.45 -0.70 0.70 0.16 Pass
0.33 -0.70 0.70 0.16 Pass
0.23 -0.70 0.70 0.16 Pass
0.18 -0.70 0.70 0.16 Pass
0.13 -0.70 0.70 0.16 Pass
0.11 -0.70 0.70 0.17 Pass
0.06 -0.70 0.70 0.17 Pass
0.04 -0.70 0.70 0.16 Pass
0.03 -0.70 0.70 0.16 Pass
0.02 -0.70 0.70 0.16 Pass

-0.01 -0.70 0.70 0.16 Pass
-0.02 -0.70 0.70 0.16 Pass
-0.06 -0.70 0.70 0.16 Pass
-0.05 -0.70 0.70 0.16 Pass
-0.05 -0.70 0.70 0.16 Pass
-0.05 -0.70 0.70 0.16 Pass
-0.05 -0.70 0.70 0.16 Pass
-0.06 -0.70 0.70 0.16 Pass
-0.05 -0.70 0.70 0.16 Pass
-0.05 -0.70 0.70 0.16 Pass
-0.05 -0.70 0.70 0.16 Pass
0.01 -0.70 0.70 0.15 Pass
0.00 -0.70 0.70 0.15 Pass
0.01 -0.70 0.70 0.15 Pass
0.01 -0.70 0.70 0.15 Pass
-0.01 -0.70 0.70 0.15 Pass
0.00 -0.70 0.70 0.15 Pass
0.00 -0.70 0.70 0.15 Pass
-0.01 =0.70 0.70 0.15 Pass
-0.01 -0.70 0.70 0.15 Pass
0.00 -0.70 0.70 0.15 Pass
0.00 -0.70 0.70 0.15 Pass
0.00 -0.70 0.70 0.15 Pass

Positive Pulse Crest Factor

200 ps pulse tests at 2.0, 12.0, 22.0, 32.0 dB below Overload Limit
Crest Factor measured according to IEC 60651:2001 9.4.2 and ANSI §1.4:1983 (R2006) 8.4.2

Amplitude [aB] ‘Crest Factor Test Result [dB] Liiits [dB] Expanded Uncertainty [aB] Result
136.85 3 ovLD £0.50 0.15¢ Pass
5 OovLD +1.00 0.15% Pass

10 OVLD +1.50 0.15% Pass

126.85 3 0.13 £0.50 0.15% Pass
5 0.13 +1.00 0.16% Pass
10 OVLD +1.50 0.15% Pass

116.85 3 -0.12 +0.50 0.15% Pass
5 -0.13 +1.00 0.15% Pass

10 -0.25 +1.50 0.15% Pass

106.85 3 -0.13 +0.50 0.15% Pass
5 -0.13 +1.00 015% Pass

10 -0.22 +1.50 0.15% Pass

- End of measurement results—-
Negative Pulse Crest Factor
200 ps pulse tests at 2.0, 12.0, 22.0, 32.0 dB below Overload Limit
Crest Factor measured according to IEC 60651:2001 9.4.2 and ANS| $1.4:1983 (R2006) 8.4.2

Amplitude [dB] Crest Factor Test Result [dB] Limits [dB] Expanded Uncertainty [dB] Result

136.85 3 OvLD +0.50 0.15% Pass

5 ovLD £1.00 0.45% Pass

10 VLD +1.50 0.15¢% Pass

126.85 3 -0.10 +0.50 0.15% Pass

5 -0.10 +1.00 0.15% Pass

10 ovLD 0.15% Pass

116.85 3 0.1 0.15% Pass

5 0.10 0.15% Pass

10 -0.23 0.15% Pass

106.85 3 0.1 0.15% Pass

5 -0.11 0.15% Pass

10 -0.16 0.15% Pass

— End of measurement results—

~— End of measurement results—
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Certificate Number 2023003635

Gain measured according to IEC 61672-3:2013 17.3 and 17.4 and ANSI $1.4-2014 Part 3: 17.3 and 17.4

‘Measurement

0 dB Gain

0 dB Gain, Linearity
OBA Low Range
OBA Normal Range

Self-generated noise measured according to |[EC 61672-3:2013 11.2 and ANSI $1.4-2014 Part 3: 11.2

Measurement

A-weight Noise Floor
C-weight Noise Floor
Z-weight Noise Floor

Measured using 1/3-Octave filters
Measurement

10 Hz Signal
THD
THD+N

Gain
v Expanded
Result
Test Result [dB] Lower limit [dB]  Upper limit [dB] Uncertainty [dB] esul
93.95 93.90 94.10 0.15 Pass
4117 40.30 41.70 0.16 Pass
94.00 93.90 94.10 0.15 Pass
94.00 93.20 94.80 0.15 Pass
- End of measurement results—
Broadband Noise Floor
Test Result [dB] Upper limit [dB] Result
2713 36.00 Pass
26.92 35.00 Pass
33.10 39.00 Pass
— End of measurement results—
Total Harmonic Distortion
3 i Expanded
Test Result [dB]  Lower Limit [dB]  Upper Limit [dB] Ummm':y'; i Result
135.91 135,05 136.65 0.15 Pass
-66.52 -58.00 0.01% Pass
-62.48 -58.00 0014 Pass

— End of measurement results—
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Certificate Number 2023003635

~ End of Report—

Signatory}
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Measured Level [dB]

The SLM is set to low range.

Frequency [Hz]
6.30

8.00
10.00
12.50
16.00
20.00
25.00
31.50
40.00
50.00
63.00
80.00
100.00
125.00
160.00
200.00
250.00
315.00
400.00
500.00
630.00
800.00
1,000.00
1,250.00
1,600.00
2,000.00
2,500.00
3,150.00
4,000.00
5,000.00
6,300.00
8,000.00
10,000.00
12,500.00
16,000.00
20,000.00

Certificate Number 2023003635

1/3-Octave Self-Generated Noise

1000 10000
Frequency [Hz]

Test Result [dB] ‘Upper limit [dB]
20.62 24.60
18.88 24.00
18.67 23.50
17.18 23.00
16.16 22.90
15.32 22.40
14.76 22.30
1347 21.50
12.44 20.20
11.87 18.80
11.05 17.60

9.80 16.60
9.37 15.90
8.84 15.70
8.20 15.50
7.91 15.20
7.88 15.20
7.97 15.20
8.31 15.70
8.70 16.00
9.13 16.60
9.77 17.30
10.47 18.10
11.13 18.90
11.99 19.80
12.85 20.80
13.82 21.70
14.73 22.60
15.68 23.50
16.59 24.50
17.58 25.50
18.61 26.50
19.55 27.40
2058 28.50
2155 29.50
22.54 30.40

-- End of measurement results—

100000 100000.0

Result
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