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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 |Qrifice Transfer Standard Total Suspended Particulate (TSP} Tisch Environmentat,inc. TE-5025A Jiranatee Associates Co., Ltd. CL-011-65 310Q0ct 22 30 Oct 24 -
Calibrator Particulate Matter < 10 um (PM,;) 3540
2 |U-Tube Mancmeter Total Suspended Particulate (TSP) Dwyer 1221-36-W/M Technology Promation Assodation 23P1403 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 23P1858 2 Jun 23 1Jun24 -
Particulate Matter < 10 um (PM, ) (Thailand-Japan)
Copper
4 |Dial Thermo-Hygrometer Total Suspended Particulate (TSP} Barigo, Germany - Technology Promotion Association 23H1200 6 Jun 23 5Jun24 -
Particulate Matter < 10 pm (PM,,)) (Thailand-Japan)
Copper
5 |Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42 UAE Consultant Co.Ltd. 28032023 28 Nhar 23 27 Mar 24
1200636462
6 [Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 24012023 24 Jan 23 23 Jan 24
1200636463
7 [Standard Gases (Mixture) Nitrogen Dioxide Airgas EB0143262 Airgas an Air Liquide company ED4NIS9EISA0ID3 | 21 Jun 21 21 Jun 24 -
2015PSIG
8 [Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43i UAE Consultant Co.Ltd. 09022023 9 Feb 23 8Feb24 -
JC1606001758
9 [Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43i UAE Consultant Co.Ltd, 01042023 1 Mar 23 28 Feb 24 -
1191503033
10 |Standard Gases (Mixture) Sulphur Dioxide Airgas EB0143262 Airgas an Air Liquide company EO4NI9SE15A01D3 | 21 Jun 21 21 Jun 24 -
2015PSIG
11 |Carbon Monoxide Analyzer Carbon Monoxide Thermo 48i UAE Consultant Co.,Ltd. 20032023 20 Mar 23 19 Mar 24 -
1201778118
12 |Carbon Monoxide Analyzer Carbon Monosxide Thermo 48i UAE Consultant Co.Ltd. 03042023 3 Apr23 2 Apr24 -
1201778119
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 [Standard Gases (Mixture) Carbon Morioxide Alrgas £B0143262 Airgas an Alr Liquide company EO4NI9SE15A01D3 | 21 Jun 21 21 Jun 24 -
2015PSIG
14 (Wind Speed/Wind Direction WS/WD Scarlet Tech Ltd. WwL-21 Thai Meteorological Department 164/23 17 Apr 23 17 Apr 24 -
2205DT0116
15 |Sound Level Calibrator Calibrate Sound Level Meter Svantek Sv3s Innovative Instrument 23-ACT-021 14 Feb 23 13 Feb 24 -
(Acoustic Calibrator) 44792 Co.,Ltd.
16 |Sound Level Meter Leqa b Legza b Lace Loor Lneo L Larson Davis LxT2 Innovative Instrument 22-ACT-034 21 Jan 22 20 Jan 24 -
0005394 Co.Ltd.
17 [Sound Level Meter Leq s ho Leq za hoe Laine Loor Lnes Lz Larson Davis LxT2 Innovative Instrument 22-ACT-247 1 Apr22 31 Mar 24 -
0005395 Co,Ltd.
18 |Sound Level Meter Lo 1 bus Leq 2 bor et Lot Lo Lrnae Larson Davis LxT2 Innovative Instrument 22-ACT-105 11 Feb 22 10 Feb 24 -
0005396 Co. Ltd.
19 |Sound Level Meter Leq t b Leq 24 tar Lans Loos Leniesr Linae Larson Davis T2 Innovative Instrument 22-ACT-035 21 Jan 22 20 Jan 24 -
0005398 Co. Ltd.
20 |Sound Level Meter Leq 1 hor Lagzake Lars Loo L & Larson Davis LxT2 Innovative Instrument 22-ACT-036 21 Jen 22 20 Jan 24 -
0005400 Co.Ltd.




List of Instruments Certification for Air & Noise Quality Analysis

No.| Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of | Due date of | Remark
No. Calibration | Calibration
Stack
1 |Pre-Test Console Total Suspended Particulate Apex Instruments, XC-572-v Envi Equipment Service Co,, Ltd, E23-08072 17 Aug 23 16 Aug 24 -
Copper USA. 0807047
2 |Flue gas Analyzer Sulphur Dioxide Testo Testo 350 Entech Industrial Sutution Co., Ltd. G 660139 9 Mar 23 8 Mar 24 -
Oxide of Nitrogen as Nitrogen Dioxide 60899456
Carbon Monoxide
Oxygen
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 23CHA19 30 Mar 23 29 Mar 24 -
HAQAQ007 (Thailand-Japan)
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
Workplace
1 |Primary Flow Calibrater Calibrate personat pump TSkinc 4146 Innovative Instrument 23-AFM-082 23 Mar 23 22 Mar 24 -
41461214007 Co,Ltd.
2 |Aneroid Barometer Total Dust Barigo, Germany Technology Promotion Association 23P1856 2Jun 23 1 Jun 24 -
Respirable Dust (Thailand-Japan)
Copper
3 [Digital Thermo - Hygrometer Total Dust Diglcon TH-02 Technology Promotion Association 23H1101 24 May 23 23 May 24 -
Respirable Dust 395034175 (Thailand-Japan)
Copper
4 [Sound Level Calibrator Calibrate Sound Level Meter Larson Davis CAL150 Innovative Instrument 23-ACT-065 12 May 23 11 May 24 -
(Acoustic Calibrator) 6458 Co.Ltd.
5 |Sound Level Meter L. s Liima Rion, Japan NL-42 Sithiparn Associates Ca., Ltd. ACL23022 12 Jan 23 11 Jan 24 -
00321434
6 |Sound Level Meter Lo stes Lams Rion, Japan NL-42 Sithiporn Associates Co., Ltd. ACL23144 9 May 23 8 May 24 -
00321435
7 |Sound Level Meter Lierior bims Rion, Japan NL-42 Sithiporn Associates Co., Ltd, ACL23145 9 May 23 8 May 24 -
00321440
8 |Sound Level Meter Leostrr Lo Rion, Japan NE-62 Sithiporn Associates Co., Ltd. ACL23111 11 Apr 23 10 Apr 24 -
00321441
9 |Sound Level Meter Lo & hess Liman Rion, Japan NL-42 Sithiporn Associates Co., Ltd. ACL23027 12 Jan 23 11 Jan 24 -
00558036
10 |Sound Level Meter Lagoaro Lam. Rion, Japan NL-42 Sithiporn Associates Co., Ltd. ACL23179 8 Jun 23 7 Jun 24
00558037
11 |Sourd Level Meter Rion, Japan NL-42 Sithipom Associates Co., Ltd. ACL23113 11 Apr 23 10 Apr 24

00558039




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
Workplace
12 |Sound Level Meter Lizq hrs bama. Rion, Japan NL-42 Sithiporn Associates Co., Ltd. ACL23114 11 Apr 23 10 Apr 24 -
00558208
13 |Sound Level Meter Lieq 8r1s Loma, Rion, Japan NL-42 Sithiporn Associates Co., Ltd. ACL23180 8 Jun 23 7lun2d -
00558211
14 |Sound Level Meter Loeqare Lemar Rion, Japan NL-42 Sithiporn Associates Co., Ltd. ACL23115 11 Apr23 10 Apr 24 -
00558212
15 [Thermal Environment Monitor  |Heat Meter Quest QuesTemp 34 Innovative Instrument 23-TPM-051 25 Jan 23 24 Jan 24
Technologies, Inc TEG100075 Co.,Ltd.
16 |Thermal Environment Monitor  |Heat Meter TSI QUEST QuesTemp 32 Innovative Instrument 23-TPM-195 3 Apr23 2 Apr24 -
TPWO010011 Co.Ltd.
17 |Thermal Environment Monitor  |Heat Meter M QuesTemp 32 Innovative Instrurment 23-TPM-483 17 Cct 23 16 Oct 24 -
TPS030006 Co.Ltd,
18 |Air Flow Meter Calibrate personal pump TSlnc 4146 Innovative Instrument 23-AFM-219 Rev.1 25 Oct 23 24 0ct 24 -
41461813030 Co.Ltd.
19 |Anercid Barometer Total Dust Barigo, Germany Technology Promation Association 23P1857 2un23 1Jun24 -
Respirable Dust (Thailand-Japan)
Cupper
20 |Digital Thermo - Hygrometer Total Dust Digicon THO2 Technology Promotion Association 23H1502 24 May 23 23 May 24 -
Respirable Dust 395034174 ({Thailand-Japan)
Cupper




NAC Aceredited colibrotion labaratory NAC
ASSOCIATFS COLITD, 1SOEC 17025:2017 HIRANATEE ABSOCIATRS LOLLT T
NSCTISUTIS 17025
Sranates Avsociates (o, 124 CALIBRATION 0367
G415, 6773
Petcnkasem 7,772, &3, ¥tatthapes, Garghabya, Flaw measwement laboriory 5 o 0165 Page 20l 2 Pages
Bargrck 30T hafand} Lolibeation services department.
124668610812
Motute- +SEAEATSS453
Emo. jrue-calbration | fraatee som.
Visb rtez v franpiea com MEASUREMENT RESULTS:
IFICATE OF CALIBRATION The Onfice gas flaw device was caibraled by direct comparison y (Roots Meter), The Humid air was used a5 3
CERT! i v il 26°C {196 15 K) amd 760 rorog for standard pectively.
Certlficate No. : [1-011-65 Page 1 of 2 Pages
Table £ The resuits of @ Standard callbration dats
. | Flow rate Pressure | Temperature | Temperawwre | Ap meter | Ap Onifice Standurd Flow o)
MEASUREMENT TEM +Top Laad Orifice Calibration pracedure; etz s Tra) Tm) .
MANURACTURER The Orifice pas fiaw device was cokibrated ogainst b fmin mmbig e P e o i min
MODEL/TYPE L TE-50254 Standord Rotory Displocermeat Meter (Roots l | 1 } 1 | el A ST Bt T
SERIAL NUMBER L3540 Meter) Model GESAMGW2-do. The WiH-004 1 0702 758.204 24580 23.900 57190 1568 1252 0630
N was used ac a callbrotion guideNie. 2 0.995 758.182 24.620 24.010 60.852 3088 1756 0s13
1D NUMBER < UAEEFM.I76/2561 3 1115 758204 24,550 23.950 AD.9ES a8 | 2om | 1.060
LONDITION AS-RECEVED e Treceobhity: 4 1169 758228 24540 28060 10.007 4318 2174 1124
CUSTOMER R - Analvsxlar‘nr‘l Engineering Consutant Lo, Ltd. N This eertificete provides a troceability of The 5 1419 758202 | 24720 | 24250 | 2877 peae | aEs2 1386
L35 Bangehak, moasurement to recognized The aational
Gangkok 10260 standands, ond Ta realization of the intetnotional Stope (s): 1.96180
systert of untts (51) thraigh the VSL (National
RECEIVED DATE 125002022 Metrolagy tnstltute o] Netherlonis) via Certificote Intereept b
MEASUREMENT DATE 3100202 number: G221190; Correlation coeffiulent ). D.9514
1SSUE DATE 102 Now 2022 A Urceratty 0017 e
ENVIRONMENTAL CONDITIONS: n the standard uncertolnty muliglied by
Amblent candition In the aboratary ase a5 foflows: [caveroge factar =2, Wilch for @ ictmal
Temperature ;230430 € distrution cotresponds tn o coverage probobility Table 2: The results of @ actual eakbration daxa
: of approximately 95%. The standard uncertainty —_— ' - — -
Relative Humidity 15504150 HRH ‘has been determined In aecasdance with the GUM Flow rate Pressure | Temperature | Temperature | Sp_meter | Ap_Orifice Standard Flow (0]
Atmospherkc Pressure ;1010210 hPa “Evatuation of mrasuremeat Piate Ipa) ml Itm] ¥
dota - Gude {o the expression of vnceetainty in m*fmin mmbg ‘c || e mmHg InH,0 | mihmtn
measurement’ T o702 758204 | 24580 23,500 s7.090 | 1568 07985 0651
CALBRATION CONDIMION: ) 2 0949 758182 w520 22010 60.852 | 2085 1101 0520
Precanditioning < 24 hours t amblest condilionsy 3 118 758.204 2550 23980 40965 2167 1279 1.060
ditl : 24.5 °C and BLOXAH. 4 1168 758.228 24540 24.060 20007 4728 1352 L4
5 1429 756,202 24720 24250 3% | 200 1664 1368
TABULATION OF RESLATS: Stape bl Laen
The 1able on next page glve Hie measured vahses.
Intercept {8y D491
Comrelation caetficient ) D.9as14
Uncertalnty (4 = 2): 8018 m'fmin
***End of Certlficat= of Callbration***
Cilibested by: Approued signatory: ... |
R V-, Sorawit Thachalad
Li Miss Ittraporn Lertsomaiol
'
THIS CERTIFICATE REPORT MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSIDN mmmm—' lﬂﬂﬂ"ﬁhl H‘!Uq&l
IN WRITING FROM THE LABORATORY

TECHNOLOGY PROMOTION ASSOCIATION (PHANLAND-JAPAN)
CORPORATE SERVICES 3: 1Q1 CALIBRRATION A ING SERYICES
533 PATTANAKARN ROAD 501 |5, SUANLUANG, SUANLUANG, BANGKOK 10250

TEL. B-2717-3000-24 FAX, 0-2719-0484
Cert.Ho.: 23P1403
Page: 20f2
Certificate of Calibration ~ Senfleste No.: 2071403 . ) )
Page: 1o/ 2 Resull of Without Range: 0 inH,0 1o 36 inH,0
Function:- Pressyre Measurement Scala Interval : 0.1 inH,O( The Fifth Estimate )
Increasing Pressure
Eguipment : U-Tuba Manameler
Manufecturer: Dwyer This certificate may not be reproduced other than in tull,
excopl with the prior written apptoval of the head of Applied Pressure  High-port side  Low-port side AP Emor
Mael : 1221-36-Witd Corporste Services 2: Equipment Calibration and Testing Services. (Int;0) inH;0) (inHQ) {inH;0} (inH.0}
Soriat No.: . 0.60 0.00 0.00 0.00 0.00
2,00 1.00 -1.00 200 6.00
1D No.: UAE.EFM.181/2561 4,00 200 200 400 0.00
Condition As-Recelved: Usad kem 8.00 3.00 -3.00 6.00 0.00
Recsived Date: 26 April 2023 il 40 ‘. - o002
10.00 500 -5.02 10.02 0.02
Calibration Dete: Q8 May 2023 12.00 6.00 602 1202 002
= 14.00 668 -7.00 1398 0.02
Relersnce; 2304-0T0IWSC Submitted by:  Uniled Analys! and Enginesring Consuitant Go.,Ltd. 16.00 788 800 16.08 002
Ambient Temperature: ¢ 23 £ 2) °C 18.00 6.96 -0.00 17.98 002
i Udomsuk 41, Sukbumvit Road, Bangshak, 20.00 9.98 -1D4 . -0.
Relative Humidhy: (50 £15) % Syisalueema o % 110 H ; ;ggs 0.02
Phrakhanong, Bangkok 101260 2. £ 114 .02 0.02
Atmospheric Pressure: 1010 mbar 24.00 12.00 -12.02 24,02 0.02
26,00 13.00 ~13.04 28.04 0.04
Procedure used:  Tho calibration was conducisd by direct comparison mathod against Pressure Measuring instruments 28.00 14,00 -14.04 28.04 0,04
Standard according lo in-housn callbration procedure CP-PO4, using * DKD-R 6-1 ; Calibration of Pressure 30.00 15.00 1502 30.02 0.02
Gaugas, Edilion 0372014 " as a guidetines. 32.00 16.00 16.02 32.02 0.02
Conditicn of this tesult of cafibration 38,00 16.08" -17.00 33.88 004
35.80 1786 -18.00 35.96 016
1,Reference stenderds imstuments :
Insirument Madel Seris) No, Certificate No, Due Date “The uncertainly of measirement was + 0.11 inH;0
1) Pressure Calibrator PC108P 1189 MP-0137-22 24 Aug 2023 *UUG = Unit Under Calibralion
. & N “ AP = High-pon slde - Low-port side
ed at the point specified tomer.
2 il (s RiSiicsl Boetioniues nACE o (eapetoe ol SRacHion ) G omat The reporied uncertainty of measurement was based on a standard uncerlainty mulliplied
3.Scale snd conversion facior is 1 kPa = 4.0146293 inHzO by a coverage factor k = 2, providing a level of conlidence of approximately 85 %.
4This instrument was used clean air as pressure medis.
-0o-

5.This Instrumenl was calibrated by apphied pressure to high-port (+) side snd low-port {-) side opan to simospharic pressure.
B.This instrumant was instatled in vertical orientation and 1op of the pressure port was used as the referanca level.
7.The cartificate is valid orily a the item cahibrated on dele and place of calibration
B.This Cerfification is Lraceable 10 the Intamatianal System of Unit mainiained through-
-Natipnat Instifute of Malroiogy Theitand (NIMT}

Galibrated by :  Suwit Aussarree: Approved Signstory =
issue Date : 11 May 2023

wnaslumung
B 0314243
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TECHNOLOGY PROMOTI
CORPORNTE SERYICLS 3: FQUIIY
53474 PNTFANARARK ROAD SO1 18,

ASSOCIATION (ITIAILAND-JAPAN)
T CALIBRATION AXD TESTING SERV

CES

IANLL

SUANLUANG. BANGROK 10270 %7

y N - g
TEL 0°7)5-1000.24 FAX, 0-2710-0184 NSC-TM-TE7028
e
Certificate of Calibration = Certificste No.: 2301858
Page: 1¢f2
Equipment : Aneroid Baomelar
Manufachurer: Barigo Ths cenitcate may not be reproduced cther than in {ull,
excapt with tha pror wiitlen approval of the head of
Model ; Corperate Services 3, Equipmen Calibrelon snd Teslinrg Servioes.
Serlal No.; -
10 No.: UAE ANV 12472550

Condition As-Recelved: Used llem

Received Date: 28 May 2023
Cellbration Date: 02 Jure 2023
Refercnce: 2305-091948C Submiited by,  Unitea Analyst enc Engineenng Corsutiant Ce.,Lid

Ambicnt Temperature: (23 £ 2) °C

(50 215)% 81 Soi Udomsuk 41, Sukhumvit Ruad,

Relative Humkdity:
Bangenak, Phrakhanong, Bangkek 10260
Atmogpheric Prassura: 1007 mbar

Procedure used:  The calibration was canducted by direct compariscn method egainst Pressuro Measuring (nstruments
Standard aceanding lo in-house calibeation procedura CP-P10, uging * DKD-R 6.1 ; Calibration of Prassure
Gauges. Edition 0312014 * as a gudalines

Condition of this resylt of cahibration

1.Refererce standands neliuments ©

Instrument Model SerlalNo.  Cedificate No.  Bue Date
1) Standard Barometer DPi142 1422505046 MP-0D34-23 03 May 2024

2 This instrumant was installed in varlical orienlation ard centar of Ihe disl was used as Ihe reference love!
2This resul of calbmten was made on requostod at Ik point spetified by customer.
4.This resull of zalibration inslrument was in absolute pressure.
&.This instiument was used clean air as pressure media,
6 The ceriificate 1s valid only o the ftem calibrated on datz and piace of calibration
7 This Certification is tracazble to the Intemationa) Systam of Unit malnfaired through'-
“Nationa' Instituts of Mefrology Thaitand (MIMT)

Calibrated by :  Scksan Khankaew
Issue Date : 08 June 2023

Approved Signatory :

enaslumunu
B 0316958

Cert.No.: 23P1B58
Page: 2012

Regultol Without Bange ; 560 hPa 1n 1030 bPa
Function:- Scale Interval ; 1 NPa ( The Fifth Extimale |

Incruasing Pressure

[Aopied Prossure (nPa)__| 95983 | 67047 | 05189 | 59132 | 100220 1011 64| 1021.14 [ 103230 |

UG ngication (+F3) 960.0 | 5700 | 2600 0 | 16600 | 10100 | 10200 | 10300 |

[Eror twPa) T oo7 | 047 | Aw | oz | 228 | 164 | -1a | 230
Preasure

[Rppiicd Pressuie (nPe) | 1052.30 | 102144 01167 ] 1002.36 ] 992.35 | 981584 | 07049 | 950,64 |

UUG* Indication (hPe) 1035.0 | 10200 | 10100 | 10090 | 2000 | 9800 | s700 | w600 |

|Emor (hPa) -2.30 -1.44 -1.57 236 -2.35 -184 048 0.06 I

The urcartainly of messurerren) was £ 0.30 hPa
* UUG = Uril Urder Calioration

Tre rapoited unoeriainty of measuienient was based cn e slandard uncestainty mbitiplied
by a coverage factor k = 2, providing a leve of confidence of appronmately 95 %

-olo-

ionayTRegn

TECHNOLOGY PROMOTION

OCIATION (THAILANDJAPAN)
CORPORALE SERVICES 3 FQUIPMENT CALIRRNTION AND TESTING SERVICE
S INTTANAKARN ROAD S0 18, SUANLUANG, SUAVLUANC, BANGKOK 1075
TEL 02717-300-24 FANX 0-2714-84384

waCTIATTEZE
CAuBRATION seqY

Cenificata No, 1 23H1200

Certificate of Calibration
Page: 1ol 2

Equipment : Diat Therme-Hygromelar
[RE— Racigo IS cetiticate mny ot ba feproducd oiher than i,
except witw the prio- wrilten apgraval cf the hesd of
Magel : - Carporate Sarvices 3- Equipment Cafibration and Testing Services
Serial No.: .
10 No.: UAE ANV 13072550

Condition As-Recelved: Used llem

Recetved Date: 26 May 2023
Galibration Date: 30 May 2023
10 O Jupe 2023
Reference: 2305-0919WSC Submitted by: United Ana'yst and Engneering Consultant Cz., L.

Ambient Temperatura: (25 1 3) °C

(50200 % 81 Soi Lidomsuk 41, Sukhumull Raad,

Hangahak, Phrakhanong,  Bangkok 10260

Relative Humidity:

Procedure used:  Calibralion ware conducied using in-housa caibration procedura CP-HO? accarding to camparison
with standara chilicd mirror sensor for humidiy measusement funclion and comparison with standard

probe tor functisn into humidity / tamperature chambey,
Congition of this resylt of calibration
1 Reference slandards instuments :
Instrument Madel Serial No. Certificate. Dug Datg
1) Hygro-M2 Dew Poial Mor 5112 2360195 20703 02 Aug 2023
21 Handhe's Thermometor With Sensor 1523 3240076 231305 15 Mar 2024

2.The eortiicats 18 valid onty 1o the itcm calrated on date and place of calibraticn.

3.Ths Certificaton is raceable 1o the Intemational System of Unil maintuned through.-
Nationat Instiuta of Stantards and Techrclogy {NIST) , The United Stales of Armerca
~Technology Promotion Association {Tharand~lanan), NSC-ONSC Accredited No. Calibraiion 0036

Collbrated by :  Somchai Durmwor Approved Signatary :
Issue Date : 07 June 2023 B ] Chakait

[ 1Pomthi
| 1Vicom Tantiyawutt

LenaEsiumuny
» 0316274

Cerl. No.: 23H1200

Page.: 2 of 2
Result of Calibration:- Before Adjustmenl
Function: Humidity Measursment
Reference Standard uuer Uncertainty
Temperatwre  Humidi [Reading Error of Measurement
{"C) (%RH ) (35RH) (*sR.H.Y (£%RH.)
25.0 401 48 79 16
250 BUO &3 30 1.7
250 8.0 7% 4.0 19
Resuit of Calibration;- ARer Adjustment
Function: Humiarty Measurament
Reference Standard vue Uncartainty
Temperature Humidity Reading Error of Msesurement
(=c) (%R.H) (%R H.) (%RH.) ($%RH.)
250 40.1 44 a9 18
250 600 60 00 17
250 80.0 75 -50 19
Result of Calibration:- Without Adjustment
Function: Temperaiure Measurement
Standard uugr Uncertainty
Temperature Reading Error of Measurement
(*c) o) ¢c) =°C)
19.987 200 D.013 0.72
30.018 30.0 0.018 072
39.844 395 D444 072

UUC" : Unit Under Calibralion
Tiva reported unceriainly of measurement was base on standard uncertainty muttiptied
by coverage laclor k = 2.00, praviding confidence level approximalely B5%.

-ofo-

tonayilimayn
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United Analyst and Engineering Consultant Co., Lid.

3 Soi Udomsuk 41, Sukhumyit Road, Bangehak, Phrakhanang, Bangkek 10260
ot o ey Tel, @ 2763 2828 Fax 0 2763 2800 www.

| Test Date

1 Mar

" MULTI-POINT GAS TESY REPORT

28,2023

(GosAnalyzer(NOa) ____ Medel: 42 —
ThemoSclentific ____ _ Seral Number: (200636462
| Standard Gas Concentration Dilutor Detail
1 Sulphur Dicide (502) PP Manutacturer ; Themo Scentific
Nitric Oxide (NO) PPM Model : 146
| Methane (CHi) PPM  Serizl Number : MBOSA0O7L
Carban Monexlde (CO) |
Cylinder No. =
, Expiraton Dete : Jun21,2024 l
. T Wult-polntgas testdats —
| Reference Value (ppb) Dl:;‘l:;’::;h) ] Difference Elmr]:uun( Error| [ Error } ]
|Level 1 [zero I 00 | 0.0 [ o [ em 8.00 ]
Level 2 |20.00% 100.0 ws | 1.50 | 148 148 |
level 3 [40.00% | 2000 | 1.00 050 | 0.50
[Level ¢ 60.00% 300.0 3009 0.50 030 030
[tevel s [80.00% 4000 | 400.0 0.00 0.00 0.00
Remark ; Measuring Range 500.0 ppb | Average Difference (%) 045 |
Acceptable Limk 3 5%

Analyzor Display(pob

Mulii-Paint Gas Tast Charl

Reference value [ppb)

1.’;0 200 250 300 350

AE

2pdirE? 100 o

United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomsuk 41, Sukhumvit Road, Banpehak. Phrakhancag, Bangkok 10260

vt war | Tel. 0 2763 2626 Fax 0 2763 2800 E-mat: com
MULTI-POYNT GAS TEST REPORT )
TestDate  :Jan 24,2023
Equipment : _Gas Analyzer (NO2) __ _ __ Model: ) _
Manufacturer : . Serial Number : 1200636463

Sulphur Dioxide {S02) PPM  Manufacturer : _
Nitric Oxide (NO) FPM  Model: 1
Methane (CHa) PPM  Serial Number : 1180540071 MU
. Carbon Menoxide (CO) <
Cylinder No, ©
Expiration Date :
s tgastestdats
Reference Vaiue (ppb) ‘"alv’(:;:)'s""y Differance Error | Percent Error [% Error )
Level 1__iZero 00 | eee [ ow |
b 100.7 .70 o
200.5 .25 025
3010 .33 033
4000 oo | om0 [ o |
500.0 ppb Averagr Difference (% 0.6 |

oA |
2 4 |
£ ow > .
2 i
: : |
: t
: i
i ki H .
100 150 200 260 300 0 40 50
Reference vatue (ppb)
[ —orywomy |

o NP . Page 1 of 1 ‘hj
age
wnaslumunu tonaslumungu
ME\E United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomsuk 41, Sukhumwit Road, Bangehek, Phrakhanong, Bangkok 30260
o s soumstr vunes Tel. 0 2763 2828 Fax 0 2763 2800 com E-mail: com
= Atrgas Specialty Gases = — = — =
mrgas s a0 = e 2 E——= e R
AlSdo. ot MULTI-POINT GAS TEST REPO! ;
coreany sigracon
j TestDate  : Feb9,2023
| CERTIFICATE OF ANALYSIS oo e =R-=—
. quipment : GosAnalyzer(SQz) _ Mode! : I
| Grade of Product: EPA Protocol ! Manufacturer : . ____  SerialNumber:  JC1606001758
i Part Number: E04NI9IE15A01D3 Referance Number: 122-402“5187-
} Cylinder Number:  EB0143262 Cylinder Volume: 144, R
! Laboratory: 124 - Durham (SAF) - NG Cylinder Presaure; 2015 F'SIG o
3 PGVP Number: 021 Vaive Outiet: 660 .
Ges Cods: GONO,NOX SO2B8ALN Cerlification Date:  Jun 21, 2024 + Sulphur Diodde (507) PPM - Manufacturer : Thermo SCIENTIFIC
] Esplration Dats: _Jun 21, 2024 Nitric Oxide (NO) —  PPM Model: a8
' Clemion ot Ah-2P Tncum oot tor Ay 7 Fe——rs Methane (CHq) _.  PPM  Serial Number: 1180540071
{ m»t’ ]";“ e - Carbon Manoxide {CO)
v mokeinche besls ness olharwise noisd. i N
i Dot Une Thés Criocir bk 100 32 Lo, 07 —mgansniy (.YllAndeAr . =
ANALYTICAL RESULTS Exipton Detel Sun2adom
Component Requested Actual rolocol  Total Ralative Aszay - o .
Concentraion __Concantratian M-mm Uncorialnty Dales o )
. NOX 40PN 4555 PPM a1 +14% MIST Traceutle 05/1472021, 0672172021 — — A"lvm— = == —
L NITRIC OXIDE 45,00 PPM 4524 PPN a1 +H- 1A% NIST Traceable 0841472021, D&2172021 nalyzer i
i SULFUR DIOXIDE 45.00 PPM 44,68 PPM 61 +-1.0% NIST Tracesble 001412021, DEZ21/2021 | Refarence Valve (pph} Dispiay (pp) | Oferenes Ermr Percent Emor|  [% Error ]
P GAREON MONOXIDE 1000 PPM B84.8 PRM a1 +#-0.7% NIST Traceania Dar/2021 Level 1 fem 0.0 T 0.0 006 | no0 a0
I TR Balden. |Level 2 120.00% | 100.0 wis | 140 | r3 | 138 |
TION STANDARDS level 3 J40.00% | 2000 2008 08 | 040 |
Typs _ LotiD Cylinder No___Concantration Uncertainty __Explration Date level 4 160.00% 3000 | 3009 0.90 I 030
NTRIA 20061120 CCT02088  49.52 PPM NITRIC OXIDE/NITROGEN TR Fob 02, 2025 Level 5 [80.00% [ aono 400.0 000 | om0 0.00
PRM 12388 DEES025 8.91 PPMNITROGEN DIOXIDE/AIR - 20% Fot: 20, 2020 Remark : Measuring Range 500.0 ppb nce (% | 0.42 1
GMIS 401423538102 CCs0asAT 4,348 PPM NITROGEN DIQXIDE/NITROGEN 24 Fah 18, 2023 y P : =t
NTRM 180104 CO47a277 48,02 PPM SULFLR DICMIDENITROGEN - 08% Jun 17, 2022 cAuceptable Limk 4 5%
NTRM 14060118 CC4m277 900.0 PPMCARSON MONOXIDENITROGEN  +/18% Nov 15, 2025 E—
The BRA. PRI o RS notix sbove is et in rfiwence 3 the GIIS used i g meass mrnot man of s 50 =
ANALYTICAL EQUIPMENT & 900 l =
InstrumentMake/Morel Analytieal Principla Last Multipoint Catlbration E %0 |
Micolet 8700 AHRO501333 CO [ i 03, 2021 E 300 - — 1
Nicolet 6700 AHRAAD1333 NO FTIR dun 0, 2024 ® g | H |
Nicolel 5700 AHRD201333 NO2 FTR un 03, 2029 S 0+ - .
Nicole! 6700 AHRBE01333 $02 mr 63, 2021 i i
\Dicglot 0700 AMRD01333, E |
Trisd Data Avallable Upon Requaat K — !
NOTES:PO #5221002807
GROSS WT: 26.40kp
NET WT: 4739

e

The analytical tast results reported on this certificate refate only to

the eylinder n

cludes the test report.

ACCREDITED,

= .

Pagc 1 of 1
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United Analyst and Enginsering Consuitant Co., Ltd. |
E— | Rirs Adrgna! Cuzes
S s — | mmas priaringad
R p— . 630 United Drive
MULTI-POINT GAS TEST REPORT ‘ a0 ArUguide compeny Durbam, NC 27713
TestDate  :Mar1,2023
; CERTIFICATE OF ANALYSIS
i -
Ep | B AT e a5 ! Grade of Product: EPA Protocol
Manufacturer:  Thermo SCIENTIFIC. Serial Number = 1191503038 Part Number: E04NIZEE15ADD3 Reference Mumbser:  122-402136187-1
; Cytinder Number:  EB0143262 Cylinder Valume:  144.4 CF
K Laboratory: 124 - Durham (SAP) - NC Cyhnder Pressure; 2015 PSIG
lutor 1 i SEVP Number: g‘gDZ‘l HOX, Valve Outiet: 8an
Standard Gas Concentration 13 Coda: \NO,NOX,802 BALN Certification Date:  Jun 21,
Sulphur Dioxide (50z) X PPM  Manufacturer: Thenmo SCIENTIFIC E;lﬂl‘lﬂﬂﬂ D Supetienas en 21, 2021
HNitric Oxide (NO) 15 PPM  Model: R L e«m—.‘-.mhmmwnmwmwmcmamumsmmmz’mnmA
Methane (CHa) - 2 PPM  Senal Number : 1160540071 e g g i “Thia cyirdss has a ol sealyéeal
N masinols ot
Cuton Moneniae (C0) 9088 Eat T b e 1 7 e,
el Date: un 24,2024 ANALYTICAL RESULTS
Expiration H X Component Requasied Actual Prataco)  Total Relative Assay
il Conceniration _ Concantrafion Mothod  Uncestainty Dates
e I T 3 NOX 1500 PPME PPN a1 “F1.4% NST Tracostle eriwiz021, 082172027 |
= | : SN:;-RF)S:XIDE e :::m AB34 PP 61 +1.4% NIST Tracesbis 061472021, 082172029
e H DIOXI ! 4458 PPM 61 + 1.0% NIST Tracsadie 0811412021, 0872112021
| Referunca Value (ppb) Digplay (pphb) | D¥Ference Enor (Percent Ermor ; m :auome ;nonm 48 PP0 (] 4 0.7% NST Tracestle 0811472021
|Level | [Zem ] 0.0 ] 0.3 03 [ o030 | e s — it
Level 2 [20.00% 100 0 we3 | 030 0.30 CALIBRATION STANDARDS
[ 200 | 206 0.60 0.30 LotiD Cylinder No___ Concentration Unterainty  Explration Date
T 005 0.50 0.30 | NTRM 20081120 CCTOEOSE 40,82 PPM NITRIC OXIDBITROGEN T Feb 02, 2025
e Ti0e Th0 e PAM 12300 Dassozs 9.9 PPM NITROGEN DIOXIDEAIR +-2.0% Feb 20,2020
| . e | GMIS  anezamasiz CCSDESH 4343 PPMNITROGEN DIOXIDENTROGEN  +-2.1 Fab 18, 2020
500.0 ppd | Average Diference (5h) | NTRM 16011041 CCATMTT  4%.02 PPM SULFUR DIOXICENITROGEN 8% dun 17, 2022
NTRM 14060119 CC436277  900.9PPM CARBONMONOXKIDEMNITROGEN  +108% Nov 15,2028
mm.muﬂﬂ"MMKBMMHMWSMMN“HMESII‘-MA
. _ ANALYTICAL EQUIFMENT
L~ 401 | \nstrumantMakeflods) Analytical Principls _ Laat Multipaint Galibration
£ moq ‘Ncgle! 6700 AHRUB01333 €D TR o 03, 221
% ) | Necolst £700 AHRTB01333 NO FIR anw, 2021
£ | T | Nicchat 6700 AHROB01333 N2 FTR a3, 2024
= ::: ._! Nicolat 6700 AHRCS0133) 802 FNR Shn 03, 2020
|
E. 150 = e | I Triad Data Avallable Upon Request
£ W i  — 1 NOTES:PO #5221002807
50 | e t - GROSS WT: 28,40k
paexi | . 1 - NET WT: 4,73kg
0 50 100 50 200 250 300 250 400 450
| Refermce valus (ppb)
—— A gy

ta ralate only to
s the test report.

(AccrEDTTED)
CERT 81
lﬂﬂﬂ‘};ﬁdﬁﬂuﬁ&

Page 1 of 1

wonenslumuny

EW;EA United Analyst and Engineering Consultant Co., Ltd. ME United Analyst and Engineering Gonsultant Co., Ltd.

3 So! Udomzuk 41, Sukhumyt Road, Bangohek, Phezkhanong, Bangkok 10260 3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkek 10260

ot coemr s Tel. 02763 2028 Fax 0 2763 2609 E-mall oo T i Tel, 02763 2026 Fax 0 2763 2600 com E-me: com
SINT GAS TEST REFORT i " MULTI-POINT GAS TEST REPORT
TestDate  :Mar 20,2023 | Testpate  :Apr3,2023
S | .
Equipment : Gas Analyzer (OD) | Model : 48l Equipment : Gas Analyzer (Q0) Model : _a8 .
Manufacturer:  Thermo Scienlific Serial Number : 1201778118 Manufacturer:  Themmo Sdentific Serfal Number : 1204778119
Standard Gas Concantration Dilutor Detai Standad Gas Concentration DHutor Detall )
Sulphur Dioxde (SOz) 44.68 PPM  Manufacturer : Thenmo Scientrfic Sulphur Dioxide (50z) 4468 PPM  Manufacturer : T?!ermo Sclentific
Nitric Oxide (NO) 4594 PPM Model . 1461 | Nitric Oxide {NO) 4598 M Model: 1461
Methane (CHi) - PPM  Serial Number: 1180540071 Mathane (CHe} PPM  Serial Number © 1180540071
Carhen Monovide (CO} 9848 PPM Carbon Moroxide (CO) PPM
Cylinder No. : EBO14R62 Cylnder No. :
Expiration Date : Jun 20,2024 _ Expiration Date :
Multi-point gas fest data " Multi-point gas testdata  ____ .
T i 0 - lyzer Display |
Reference Yahue {ppm) “""";‘;:')"’"y Difference Ervor | Percent Error | [% Error ] Reference Value (ppm) e M13Y | pitterence Error | Percent Error | {9 Error 1
. S (1.1 S _(#pm) |
Levei 1 Izer0 0.0 1 0.0 0.0 0.0 0. Leval 1 [2er0 0.0 00 0.0 0.0 ;u:
llevel 2 120,00% | 10.0 105 05 a8 4 level 2 [20.00% 10.0 108 08 I 7.2 .
Level 3 140,00% 200 | 0.7 0.7 : 34 3. | lLevei 3 [40.00% 20.0 203 03 1. L
Level 4 [60.00% [ 300 303 | 03 10 1. | . level 4 [60.00% 0.0 T 306 0.6 20 g 0
Level 5 [80.00% i 400 40.0 ] 0.0 00 0.0 | i ltevel 5 50.00% 40.0 1 40.0 0.0 0.0 o
‘Remar ; Measuring Range 50.0 ppm | Awersge Difterence (%] | 183 | 1 Remark + Heasuring Rarge 50.0 ppm | 2
sAcceptable Limit + 5% H :E:e_gmbk Limit 15','!77 - o
"Multi-Point Gas Test Chart | oint Gas Test Chart] -
o - — — S 50
i | < 400 é = 400
& B
5 3 £ s
H 2 : -
0 T | o 50
Raference value (ppm) i _ Referencevaluefppr)
T S mp bty { ——dnslyze Display
Page 1 of 1 ! Page 1 of 1 '
enaTlmIuny wnaslumunu
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-Rirgas.

&30 u..inﬂ cnrin:
R isquids Durbham, NC 27713
-, cameacy a
CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol
Part Number: EO4NISIE15A01D3 Reference Number,  122-402135167-1
Cylinder Number:  EB0143262 Cylinder Volurs: 144,
Laboratory: 124 - Durham (SAF) - NC Cylinder Pressure: 2016 PSIG
PGVP Number: 021 Valve Outlet; 680
Qas Coda: CONO,NOX,502,BALN Certification Date:  Jun 21, 2021
Explration Data: Jun 21, 2024
Canttcaton EPA y rikentoh of G s {May 2012 Gozumant EPA
SOOR- 127431, Ling the. . i
R e L
euiztrrie busds uniers oemwise noied,
Da Not Lise This = sicuiet bedow 100 pong. Le, 0.7 mon pmnra
ANALYTICAL RESULTS
Component Requested Actusi Protocal Total Rejative Assay
Concentration  Concentration Mathod Uncertalnty Datas
NOX 4500 PPM 45.98 FPM 51 +4-14% NIST Tacoabio 061472021, D62T/2021
NITRIC OXIDE 45.00 PPM. 4594 PPM ] +4-14% NIST Tracaatie DEN4/D2Y, 0672172021
SULFUR DIOXIDE 4500 PPM 4,63 PPM ] +1,0% NIST Tracubie 06HA1Z021, 0672172021
CARBON MONOXIDE 1000 PPM 8844 PPM ] +1-0.7% NIST Traceabla anamzoz1
NITROGEN Balsnca
=
CALIBRATION STANDARDS
Typs LotiD Cylinder No Conesntration Uncertainly Expiration Date
NTRM 20081120 CCT0B05N  49.62 PPM NITRIC OXIDEMNITROGEN - 1.0% Feb b2, 2025
FRM 12386 DeRsa2S .91 PPM NITROGEN DIOXIDE/AR +h20% Feb 20, 2020
GMIS  4D14asazsie CCS0S581  4.348 PPM NITROGEN DIOXIDE/NITROGEN 2.1 Feb 18, 2072
NTRM 16011043 CCATIR277  45.02 PPM SULFUR DIOXIDE/NITROGEN 0% 417, 2022
NTRI 14060110 [ PPM CARBON MONCXIDEMNITROGEN ~ +/-0.8% Moy 18, 2025
Tho SRIA, PR at RGM noled abaave I sy b efzrenc a the GUIS ussd I the s and ol e of the st
ANALYTICAL EQUIPMENT
Instrumant/Make/Model Analytical Principle Last Multipoint
Nicolol 8700 AHR08G1333 GO FTIR m 03, 2021
Nicolal 8700 AHR0801333 NO FTIR Jun 03, 2021
Nicolet 8700 AHRD801333 w2 FTR Jun @, 2021
Nicolet 6700 AHRD801333 502 AR Jon 63, 2021
Triad Data Avallable Upon Request
NOTES:PQ #52210026807
GROSS WT: 28.40ky
NET WT: 4.73kg
The anelytical test resuits reported an this certificata relsta only to
the eylinder number specified above. This concludes the test report,
AC CREDITED

wf;!a“:féﬁrmuqu

THAI METEOROLOGICAL DEPARTMENT
4353 Sukhumyit, Bangha, Bangkok 10260 Tl 081-454-2804,0-2169-0469

Calibration Certificafe

issued by: Calibration & Taest Section Meleorological Instruments Bureau

Date of Issue 17 April, 2023 Centification No.  164/13

Psge 1 of §
Ohject WIRELESS ANEMOMETER
Manulactures SCARLET
Type WIRELESS REGEVER wL-gt
WIND SENSOR WLzt
Mig Code WIRELESS RECEIVER 22050R0116
WIND SENSOR 2205DT0116
Customer @ Ur'ted Analyst and Engineering Consultart Co.,Ltd.
81 Soi Udzmsuk 41, Suknumvil Road,
Sangchak, Prakanong, Bangkok 10260,
Calibration Condition : T 251 °6 ic Pressure 1008.1 hPgz

NATIONAL STANDARD WIND TUNNEL  :Thermal Anemometer 642 S/N 91562

HCOK GAGE NO 142% * Wind Alof: Ploliing Board
M.I.8.7. Test Reference WNumber 731241460 * Siandard Veocity ot 20 - 37 misas

: Ultrasanic Anemomeler Model DA-650-3TV {sensor TR-8AH)
$ena!l Number 110730029 {sensor 120620686)

JAPAM QUALITY ASSURANCE CRGANIZATICN : Sianderg veiceny at 0 - 20 mises

STANDARD THERMOMETER : Theodor Friedrich © Dry No.8330/84 Wel No. B389/94

< testo, teslo 84€ Serial Na. 52348057

- Thermoschneider No.918802_

STANDARD BAROMETER

Calibrated by =

Mr. Wascharzpol ..‘3 | Tormeapid
e = m*lumw

‘Dcrcp.\. 0’

Mechanical Engincer

THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumiit, Bungna, Bangkok 10260 Tel. U31-454-2804,0-2399-0469

The Result of Calibration

Centification No, 164723

17 Apeil, 2023 Page :2 of 5
Stadard | 1ODK GAGE NO.1425 | TESTED ANEMOMETER
Vlerasonle Anemometer | Pressure | Vacumm| \'l:locll; Velority i Correction
asee wilie ) A0 | nafsec misec misec |
1.00 I | - 10 0.00 |
302 - 10 002 |
S0t - 50 0.00 |
.04 - 70 0.0¢ [
902 I - - v0 0.02
1.0z | 5 I 0.02
1301 (. 138 001
1501 - . 149 o1
17.02 . . 170 002
2002 - - 200 00z

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

WINC DIRETION TESTED WIND DIRECTION
o [ 0
90 80 |
180 180 |

270 |

Calibrated by

Mr,

Mechonical Engineer ) a';,: '
‘Saroar SoAonENTLIMURY

THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No. 164:23

17 April, 2023 Page : 3 of 5
Standard [Barameter Tested Baromaler Coregtion ‘
Pressure \mbar) Pressure (mbsr} (mbarj
101156 102 [ 244
| 101134 1011 0.31
101066 01 D32
W0 23 010 0.29
100721 1007 01 |
640 |
008 03
1008 0.0/
1026 232
1097 88 1008 | 01z
103807 | 1058 lug
100242 | 108 042
139 on
0% 533
WG
100964 WIC 016
1009.00 Wi Rt
[LIURE) w0ie 349
301034 1010 L3 |
1007.25 o7
B Average
Calibrated by @
Mr, Wal

Meghunical Engineer

\‘Pr:ru 04

ToRslumuny
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THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumyit, Bangna, Rangkok 10260 Tel, 081-454-2804,0-2399-0469

The Result of Calibration

Centification No 164723

17 April, 2023 Page . 4 of §

Standard Barvincter Tegien Bacometer Gorecon |

Prossirc immkg) Pressure {mmAg] immHg)

-0.07

254

Average

Calibrated by ;
Mr, Watcharspol Subwiu

Mechanical Engincer

Uog
ICAL
i

THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certificanen Wo. 16423

17 April, 2023 Page : § of £
i Stangsro Tampcrature Sensar Reading
Temp. Resaing Correcicn =
| ‘c ‘¢ | ‘c
‘ 4F R | -1?1' =
[3H Fie
[ %3

Calibrated b

Mr W

=
s
ETsE o
Oaigan Y

Meckenical Engineer

wnanslumuny

INNUY AT F INSTRUMENT CAT TERATION 1AL

SWORATILT TNSTROMENT €L 0 it aD

LW A 3, S N TISARDRN 1] 1AM

AMFHOF B ANGAILLSAMUT PRAKAN PROVIACH 0580 THA AN .

TLL. 10002 56001 FAY Sm2Nae (4 CALETAT STt
Pagelct2.

NBASG KALO, wine i

AcCRFDITCD

Certificate of Calibration

Customer

Name + UNITE ANALYST AND ENGINFERING CONSULTANT Certifleate No ; 23-ACT-021
COLT Request No - Req-2022-2269

Address 1 Soi Udomsuk 41, Sukhumvit Road, Bangehak,

Prakanong, Bangkoh 10260

Unit Under Catibration Details

Measuroment iem :+ Acoustic Calibrator Class ;

Manurasturer : SVANTEK Range : 94, 114 dB 7 K0 Hz
Madel : §V3E Tamsent Sunss . Used

Serial Number L4792

n * UAE EFM 02072559

Calibration Environment and Details

Temperature 112342°C)
Humidity {SC£20%RH )
Barometric Pressurs S{10s3 £0.05P)
Reecived Dawe 1 26 December 2022
Calibmtion Daie + 14 February 2023

Locaticn of Calibration : LAB 1 Acoustic

Calibration Frocedure  : In-house metnod CP-ACT-02 based on IEC 60842:2017 Elcetroacoustics - Sound calibrtors

Reference Standard Model Serlal Number Traceable Due Calibration
Sourk! Calibrator SV 35A 1 58079 EEI 31 May 2023

|_ THD Multimetel 2015 1047765 NIMT 31 January 2024

Traceability + This centifiesic providoes traceability of micasurement ta recagnized national standard, and to the

reahzation of the intematienai Systern of Unils {S1).

Note
The reported uncestainty is based on slandard uncertainly multipticd by the Coverge Factor k=2, providing a level of

confidence approximately 95 55.

Tssue Date : 14 February 2023

i

i,

iBRANS uAIUAN

INNOSATIVE INSTRUMENT CAFIBRATION T AR

TAVE MO NL S0 UR IS ARORN 1] TAMDBON BaN o

scCRrLITOD

AnE 53] PRARAN FRUM INE T (059 DA AT
e 267 PP et
BEL keIt TAK (663621167140 M e
Page3ct2,

Certlfleate No : 23-ACT021
Request No ; Req-2022-2269

Sound pressure level Calibration Results : Without Adjustment
Calibration Range Without Ad)) (dR} ] (dB) Accepunce Kmit |
(ah) Measured Error Measured Errar (xdB) | Class 1(2dB)
4 aB 7 1000 Ha $4.06 0.00 011 .25
134.dB /1000 Hr 1407 007 - - o | o2

¥Frequenty of Sound pressare level

Calibration Range Without Adjustment Ad]ustment Uncertainty | Acceptsnze imlt
(Hz) Mensured (Hz)| Errar (%) | Messured (H2)| Error (%) (+%) Chass 1 (& %)
94 dB. 1000 He 100000 0.00 - - 0.10 0.70 |
114 dB / 100G Hz 1000.00 .00 0.10 270

Total Harmonic Distortion plus Nola¢ of Seund pressure level (THDHN %)

Callbration Range Without Adjustment Adjustment Uncertainty | Acreptasce fnit
(Hy) Messured (%) Measured (%) (%) Class 1{= %)
94 dB £ 1000 Hz 0.04 040 15
114 dB ¢ 1000 Hz 0.03 0.40 15
Note:
End of Calibration
. B, it i en g el of

A BRI
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INNOVATIVE INSTRUMENT CALIBRATION LAB

INNNVATIVE INSTRUMENT CO. LYD, HEAD OFFICE

13 MO0 11, SOLSUNTINAKDRN 11 TAMBON BANG KAED,
AMPHOE DANG PHEL SAMUT PRAKAN PROVINCE 10540 THAILANGD

m Auturnl by epaind dhe

TEL: $0610-241u-$600-1 FAX. 160X (162130 rmmOR
Page:1s6.
Certlficate of Calibradon
Customer
Name UNITED ANALYST AND ENGINEERING CONSULTANT COLLTD, Certificate Nuz 23-ACT-034
Address = 81 Soi Udomsok 41. Sukhurms it Roed, Bangohak, Praksnong, Bangkok Request No = Roq-2022-(092
10266
Untt Under Culibration Betails -
Measurementitem : : Sound Level Meter Microphooe Class - 2
Mamufactwer : LARSON DAVIS Microphanz Madel : 37SAD4
Modet : laT2 Microptione '8 : 329360
Serial Number + 0003304 Preamplifier Model - PRMLAT2C
m  UAEEFMAN 2564 Presmplifier SN : 073910
Revolution ERR ] Inument Stoius : Used

Catibratlon Eovirouraent enel Detsly

‘Temperature 1ICE£2C
Humidiy + S0NRH DRI
Baromeuic Pressure + 10(3hPazk 0 bFa
Receiva Date © 14 Januay 2022
Calibroted Dave 1 21 Januwy 2022
Calibration Procesure 3 In-house method CP-SLM:01 bused on IEC é1672-1 : 2013 Flectraocausties = Snund level meers - Pant 3; Periodic teots
Locsion of Cafibruion ¢ Lab Acousic
Reference Standard
Instrument | Brand NModel SN, | Dve czhbration Tracemlmy
Sundard Micophane | GRAS S0AN 1R | 15 Sepember 2022 GRAS
" Mulifequeey Calbrar | Quest Quesieal | EFADOZM | sz ™
Audio Geveruier I Seanck Svanil ] | 18 0cwber2022 WK Flestiic
Note ) -
epor iy dord uneeinty mul Conersge Factor b =2, provwdiag ek of contidence approsimeicly 95 %
Calibrabed By Apgraved By 1
Calitmation OMficer Calit visor
Jssue Date 21 Jamary 2022
ks Jrp—

e TS IR,

INFOVATIVE INSTRUMENT CALIBRATION LAB
INNOVATIVE INSTRUMERT €. LT MEAD OVFCR
7110 MO0 13, SOUSUNTINAKOKRS 11 TAMBON AN KALO,

rccREBITED

AMPIOL BARG PHLISAMUT PRALAN FROYVINCE 10720 THANLAND

TE 10T TAY- 021167150 el
Page: 275,
CeificateNo ¢ 20-ACT-034 i
Request No Req-2022-0092
1. Indication at the calibration check fresuency
[ ULC Sertlng, Nowimt | BelreAdjust | Adjust | Acceptanee |
| FASTSA737-039 Level ve ERR tue ERR : v Lmit
i Calibraror Seniing {¢8) (dB) [dB) | 4By B} (£dB) | 1=dB)
| 1000 Ha 11400 dB niss 1139 wos | 0 008 00 0s |
Note : v ishes! By the use of Sound Calibrmios Brand SVANTE, Model SV 354, SN.5607

2. Self-generated notse, Microphone installed
VLG Sedting |
FAST /37139

Measured | UNCERTAINTY

UUC Weightlag dR) 1 dB}
A 28 0.10

3. Self-generated noise, Microphone repfaced by the electrical Input signal device

UUC Setting
Mrasared | UNCERTAINTY

FAST? 37039

UUC Weightiag «@B) {xdn
A 08 010
c 220 010
z 318 210
4. Acustic signal test of freyuency weightings [Without Windscreen)
‘Devlatfon frain various Frequency Acceptance
UIC Sering UNCERTAINTY
Welghtlog Respone carve B T
FAST/ 37139 A [3 z 3 "=
+ +
STD Settng ) ) ) . e
128 He (3 al [ 050 20
1000 B [0 [ 0 060 19
4000 Hz 02 03 02 060 30
8000 1z 03 -3 o3 070 50

e TS RN, ..

IOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMERTCO. LTI HEAD VTR &

T MOO 13, SNISENTINARORN 11 TAMBON DARG KALG,
AMPHOF BANG PILESAMUT PIAKAN ROV TR T 10550 THAILAND

TEL: (650-21 1-ShG0-1

T A tebes G
A¢cnEDITED

K. 16610-1116°704) ki 2 swonaTonr

Page . 3/6.

CenificateNa @ 22-ACT-0M

ReuoaNe  : Regr2022-0082
5. Electical sienal test of frequent s weightings, Weighting network respone with refative to 1 kHz
ULC Setting Dasation from varioxs Frequeney Acceptanss
R — UNCERTAINTY
FAST¢37-139 Weighting Repose curve Limbt
| 5TD Scting A B C(tB) Z(dBr (& dB) (xa8)
| 63He 02 ) a0 20
125 He 0.1 0 00 15
250 2 -0l [ o 15
00 Ha o1 on 00 15
1000 Hz op [ (2] 2 1]
2000 1 09 [ 00 24
4000 iz [ 00 [ 30
BODO Hz ol RAl 1] 5
16000 Itz A | | m 5, -INF.
6. Frequanty and time welghtings at 2kHz
UUC Setting 51D Memsured Actrplance
= UNCERTAINTY
FAST /37139 REF e ERR Lisht
UUC Weighting (9m) 108) (a (+dn) (£dB)
| A aw | 1 00 [X]
< 114,00 L 0z 02
z 114,00 wae | on 02
UC Setting sTD Messared | Acceplance
3-1391A REF e eRn | e Limh
UUC Time Respone {dB) (dB) (aB) (dB)
Fast ww | e 09 ol
Siow | L] 1140 00 02 o
e 11400 we | oo ol

. - N in ful. withont wrium. mTﬁhmsmmym .

7139 MOO 13, SOTSUNTINAKORN {1 TAMEBON BANG KAED,
ASPHOE BANG PHL

TEL: (660-2116:SB60-1 FAX: (5621165140 = e
Page:4/6.
Cenificate Mo 22-ACT034
Roquest No Rew 20020092
7. Loy Term Stabitity
UL Setting Measorad Acceptunce
UNCERTAINTY
FAST/A231-132 uuc Limit
STD Setiing (48} =i (e
Initial 1140
Final 140
I Deviaued [1]
B. Level linearity on the reference level range
VUC Serting Anrelpace Devlatien | Acerpianee
UNCERTAINTY
FAST#A 131139 REF e ERR Limt
STD dB {dB) (dB) am | (+dB) (£dl)
139.00 139 1120 o | 1l
13400 134 140 w 8
12900 £ 12990 00 I
12¢.00 e 2o o u
19.00 " 180 o 1"
11400 e 1140 09 [X]
109.00 1% 109 00 l
16100 04 0o 0 Ll
9.0 » %0 aa 11
o0 " 99 .1 X
900 ® ] o 1]
300 ] 19 < 03 i
9.00 ” e 01
00 u s e 1
650 & 0 ug [
54100 o 69 -0 11
2.0 £l 5 0a N
.00 5 540 g N
49.00 ] 450 00 ot
.00 4 [ LI
3900 » 393 ) )
3w n 33 03 1
| 3200 37 X os 1

INNOVATIVIE INSTRUMENT CALIBRATION LAR
INOVATIVE INSTRUMENT CO.. LTOL IEAD OFNCE

AMUT PRAKAN PROVINCE 10840 THAILAKD

ithaud wriden -Tﬁﬁaﬂ?mmud, o118
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INNOYATIVE INSTRUMENT CALIBRATION LAD INKOVATIVE INSTRUMENT CALIBRATION § A8

INSOVATIVE INSTRUMINT €0, LT UEADF KL, E ) INOVATIVE INSTRUMENY €0 LTG #IAD UIHKCE L1y

T IOMOD 17,800 SURTNARORN 1 TAMEON SANG K ALO. H crhicdu Nkl b7 =rpa iy 71 MO 13S0 SUNTINAKURN 11 LAMBUN BANG Kat o E |—/

AMPHOL 1ANG P ESAME T PRAKAN PROVINGE I3 THAN 35D hﬁ_ § il banquad dha acCmrorycD AMPHIT 0ANE FIILLSAMUT PRAKAN PRUVING E 10850 1HAILAND TR T vt mtectel g svan G
UL SN2 TSkt | AN 4050 21 1671 TEL (66M-71 IS5 1 FAN (66021167 140 CALIPATII LaDoRAT s

Fage b,

Cenificate No

Cenificare No R-ACT-0M4
Request No Request N Roy 20220092
2. Overload indication _
9. Level linearily Including the level range cantrol ULC Betting Mezsared Arceprance
" " I UNCERTAINTY
ULC Sectian 510 Mensared | Aceeplance FAST-A 17139 woe
v v
FAST /A REF we EAR Limh STD Sctting P (+4B}
UUC Ravge (@B) (h) e | (= d) (£dB) Pesitive one-balf cycle .7
23 4 02 11 i =
. 30 : ® Negatoe one-half cycle 1R
I 140 o8 Ll T = 2 =
10. Tane burst respense
ULC Seing st Mexsured Acceptanee i i
NCERTADTY 13. high Level Stability
Ar87-139 “Fonchars e ERR Limlt UUC Setting Measured Acceptance
UNCERTAINTY
LLC Time Respane s tam) () (aBy t£dB) (+d8) FAST: A 17139 e Limis
200 1350 12359 00 1 STD Sexting «s) (34B) 1S3
Fest 2 uso 117, 03 -14,-25 Tnitia} 1350
02% 090 1058 02 ~15,-50 Final 130
W 128¢ 1288 -0l | Deviazed y X
Son o v o0 o 03
= 109.0 W8y 1 10,50
20 1290 1390 09 1
SEL 2 1090 1091 0.1 10,23 End of Cerfifieas
e
D23 1000 1000 o
11, Peak € Sound level
ULC Secting Anticipated Messared Acecptasce
UNCERTAINTY
FASTC 705143 REF uee ERR Limiy
STD Seating (dB) (dn) (a8 (+dB) (£d8)
Complere ycie 1374 1362 06 39
i Poxitve half eyl 1354 1364 030 02 20
| Negaiive hallcyele 164 1362 0.3 20

T L ”lﬁﬁﬁﬁ‘i’lﬁmﬂhumm i sy " ““‘““"Iﬁﬁﬁ‘i‘lﬁﬁimumm.

INNOVATIS T INSERDMEN | CALEBRAHON LA INNOVA TIVE INSTRUMENT CALIBRATIN § Al
POV TRV E NSTREMENT (41, 17D HEAD S WFITF

INNOVATRT INKTRUMI ST £, 1T, HEADOTFICE
TINAKOAN 11 TASBOK RANG KA
AMPHOL IANL FICHSAMUT PRAK A% PROVING 1 10150 THAIL \NTH

TUBARNS I SOUSONIINAKORN 11 TAMALN RANG KASCH = 1% MO0 15,501 S

AMPUDE 840 PHI |SAVL PRAKAS FROVIN 1 108 THAILAND

TEL: (s 2658661 1AN (bt b 04D TLL Gt 2116530001 FAX, (60021165740

Certificate of Calibration Costificate Ne LACTZF
Custonzer Raquest No. Req-2002-0627
. Indication ot the calibrati ry
Name + UNTTED ANALYST AND ENGINEERING LONSULTANT C0,LTD TEACTHT N check frequen
UC Sating Nomtual Bedars Adjast Adjust Acceptamer
Addren Bt Sos Udorouh 1, Sukbuit Rosd, Bargehiak, Praksoong. Banglek RoZia6? UNCERTAINTY
rasTi 39 Level [y ERR wue ERR Limit
1020
Cubibrator Sefiimg (aB) {am} ) (4B} (] {+dB) (=d8)
Latt Usder Callbration Detsit 1000 He 1140098 11385 1134 008 139 ons 02 03
Megsurement item + Sound Leve) Meter Mierophne Clas Note: Absaluss sersitevity was eabfisbed by the e of Sound € elibritur Brund SVANTEK. Madel 5V 354, Sh.89579
Mawfacrures 1 LARSON DAVIS Micsophone Wolc! ;. 375AR4
Mutal tanz Microphone $N 820155
B - . 2. Selt generated noise, Micraphone instalis
Serial Number wesies Pocemglificc Madel - PRMEATZC TUC et
v + UAEFFM Q132554 Preamylifier SN Q73797 FASTZ37-139 Mdsured| || L NCERTAINTY
Rexolution 3 @B frtnumens Saztes - Useal UG Welghting 198 (148)
Calihraiion Emvironment 2nd Detaits A 94 010
Temperanure B
Humdiy 30 4ARH £ 20 %RH 3. Salf-ganerated naise, Micraphane replaced by the electrical input signal device
TUC Settng
Bareinene Pressure [N Messured | UNCERTAINTY
FAST.!3-139
Boavied Date | 2 Math 022
LUC Welghtin (@8) +dB)
Calibeaied Dare 1 At 20 debting o) L
A M1 010
Calivation Procedure o b ettt 51 -0 Lased wa IFC 81632-3 : 2013 Ebevroacansiies - Sound! bevel meters - P 3. Peric tests
< 127 0i0
1 action of Calibratirn Lab Aocuwc I
K non 010
Refireace Standnrd
st Bisad Hodd Ll D ofius oty 4, ic silinal test of fretuenty weightings Iwithout Windscreen;
Susodart Mistophonc GRAS <0AN 196273 15 Septoher 2072 GRAS Dicviation from variens Frequeacy Acceptrace
ULC Settlog ENCERTAINTY
Maltiffeqaency Calibeaior GQuest Quosrcal EFAOZI 14 June 033 TSt Welghting Repane cane Uikt
Ao Gencrsior Svanich Svandol I 1R October 2022 WK Eleans FASTSTIR, A £ 2 YT iWesi
= — - STD Serting @By (dn) B - -
Nate
125 Hz (U ol ol as0 20
The reported unecriainty s based ¢ Mandaid unecttaunty mussipliod by the Coverags Faciar & = 2, providing 3 kevel of confidem.s spposimaicly 95
> ! LJ A 1000 He 20 o1 00 06 e
oW Hz 0.4 05 05 060 0
300 He 02 «l 03 0.0 50

Calibrated By :

Calibestion Officer Calisratun Onginecr Sapervisx
Lowe Date: 1 Apil 2022

SRR, e SRR, . ..
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INSTRUMENT CALIIATION LA IRNOVATIVE (NSTRUMENT CAUBRATION | AB
PNOVATIVE INSTREMENT COL TR HEAD OFTICE PYSOVATRE INSTREMENT €O LTD HEAD QFFICE
2 4399 MAYO 13, 501 SUATINAKORN 1T TAMBUN RAONG RAT, 7 132A000 15,501 51 N1NANMES 11 FAMUUN BANG KALD,
AMPIOF BANG PHLI SAMUT PRARAN PROVINIL 10466 THARLANGD AMPHOE BANG PHLISAMLT PRARAN PROVINCE 1053 THAILAND
TEL vS0M-2) 1 S-1 FAX: 166021 127180 TEC G2 116 SR} FAN: 1Gi-)
CeifiesteNo 1 2-ACT-T Cenifeste No 22ACT-247
Requesi Ko Reg-2023-0617 Request Ko Re-20:24627
7. Long; Term Stabili:
5. Electricai signal test of frequenl-_- weightings, Weighting network reszone with refative to 1 kHz UUC Setting | Mensured
UNCERTAINTY
1UC Seciing Deviation from viarSoms Frequency Arcoptaare ey
o a UNCERTARNTY FAST/A {37439 1 vuc
FAST/31-138 Welghting Reapone carve $TD Sering i (2dm)
STD B) ——
7D Setting AldB) Ciddy Z 8 (£aR) o i,
€ Hz Py @1 @
— Final 140
125 Hz o1 (X3 00 15
| Daviued [}
250 Hr o1 00 o 13 .
300 He 2l 09 0o 13 8. Level linearity on the reference fevel rangx
1000 14z 20 00 o0 02 T UUC Setting, Auticipated Devintioa | Accopiance
— — el UNCERTAINTY
2000 Hr w 00 0 FAST/AF37139 REF e ERR Limht
4000 Hz 0 o a0 30 STD 4B B 98) (0B) £dRy (= dB)
5000 Hy. o1 o 2] 50 — il T— L 190 o '
S—— —_ - ———— 134.00 1] 1340 L1 12
16000 He o0 Al <. 15, -INF,
17900 129 120 [ 11
6. Frequency and time weightings at 1kHz i T e o i
L1°C Settiog STD Measured Acceplance 11900 s 1%.0 00 2]
UNCERTAINTY
FAST/37-130 REF wue ERR Limts LT L L] 9 Ll
109, ? 0o X
ULC Wreightng 4B 4B {dB) (+dB) (zdn) .00 19 19.0 I
104.00 ns L0 o 1
A 11400 1lao 00 02
20 % 20 0o [
= N c 11400 110 oo 0z 02 Py o 0 00 "
2 11400 1148 [ 02 S o3 S D) , o
.
- 00 # 0 00 3
VUC Sertla E red
Semtap i =" T | .0 ) 0 00 t
T1597A REF [ ERR Limit T Py 00 o
UL Thate Respone iy (any B} {+dB) () @ 0 00 [H
Fast 11400 [ 00 o1 I 2] 8y [Y) L
Stow 114,00 140 op (& ol { E 590 0 [
{ Leq a0 el o0 01 ad S0 a0 Ll
» 50 0o 123
4500 “ "l ol Ll
3900 » 393 03 5]
38,00 3 #4 [ [N
.
CULIE( U
ST RN ......
INNOVATIVE INSTRUMENT CALIBRATION LAB MINNOVATIVE INSTRUMENT CALIBRATION LAR
INNOYATIVE INSTRUMENT € LTD. FEAD OFFCL INMNATIVE TRUMENT CO. LTD. HEAD OFFICE
TIXMOO 13, SOLRUNTINAKORN 11 TAMBON BANU KAEO), 7 139 MO 13, S04 SUNTINALORS 11 TAMBON BANG KakD,
AMPHOE, DANG PIHI {SAMUT PEAKAN PROVISCE. 1340 TUAU AND ASchsounED FLESAUT FRARAN FROVIKCE 98D THAILAND
T 16 021 I6-SEIE | EAN. 16K 17140 BT il KA EA: G020 714D
Page:5¢6.
Cenificate No 12-ACT-247 Certifieaic No -ACT247
RequestNo @ Req-2012-0617 Request No Req-2002-0627
12. Overioad indication
9. Level linearity [ncluding the fevel rane control ULC Settiag Mratared Acteptasce
TEC Setrlng st Meavored coeptanet B
- UNCERTAINTY FAST o8 (37139 e Limit
FASTIA HEE vue ER Lt SID Setting w@m | cum [
TUE Runge 148) (4B 168y (£ aB) (245 Posdve onctalf o =t
.4 tX al .1
i 41 425 o ! Negalise ane-half cycle 1422
1 14 00 11 -
Devined 80 02 1.5
10. Tone burst resi'onse
LTCSerting STD | Anridpsted Measured Acorlanee g -
LNCERTAINTY 13, High Level Stabili- -
Ar17139 Toachurst et we ERR Limit ULC Setting Messured Acceance
UUC Time Respone {ms) o) (B ) (+48) (+dBl FAST/A 30019
200 1350 1349 0.1 10 STD Senting
fast 2 nzy 118 02 <L0,25 i)
025 1990 1087 €3 f— Final
200 1286 1284 €2 0 i
Fow o 1= . Drvialed
2 1090 1658 02 414,50
200 1290 1290 00 16
EL 109 1091 .1 12
B a Lic s 2002 End of Certificate
028 1000 221 o1 +15,-58
11. peak € Sound level
YKC Sering Auticipared Mewsured ) | Accepamee
FAST/L#95-142 REF uue ERR Limfy
STD Sexting (dB) {4R) {48) (%48) (4 dB)
Completc eycle 74 1368 460 20
Posiive hallcycle 1364 1362 020 02 20
Negative baf eyele 1364 1362 020 20
' '
- S GOl
terriTE .. ... TSI




INNOVATIVE INSTRUM| 'ALIBRATION LAB
INNOVATIVE INSTRLMELT CO L LTU 1IEAD QFFICE

213 MO 13 SOTSUNTINARGIRN 11 FAMBON BANG KAED.
AMPHIOL BANG ML SAMU T PRARAN BROVINCE (9540 THAILAND

TEL® (660021 16-5950-1 FAX (G0-21 167140

Certificate of Calibration

Cuslomer
Name 1 UNITED ANALYST AND ENGINELRING CONSULTANT CO LT, Certificate No: 22-ACT-10S
Address * 81 Soi Udsmeut, 41, Sukhumyy Road, Bangchak, M'akancng, Bangkol Request Req-21122-02.

10260

Unit Under Calibration Details

Msasurement icm < Sound Level Meer Microphooe Class : 2
Manufacturer : LARSON DAVIS Microphone Model : 375A04
Madal : L2 Micmphone &N : 32350
Serizl Number :+ 0005396 Preamplifter Mudel : PRMLXTIC
n LAE EFM.033:250% Preamplifier SN : 073612
Resalution 6l d8 Inlrument Status ; Used

Cullbeation Envirorment and Detalls
Temperature s BTE2C
Humidity 50RH % 20 SRH
Barometric Pressure i 103 EPaE 10hF
Recrived Dure + 34 January 2022

11 Pebrusry 2022

+ larhouse methad € P-SLM-01 basezl on IEC 61672-3 : 2013 Elecomacoustics + Sound level meters - Fan 3 Periodic tosty

Caiibrated Duse

Caiibratien Procedure

Losalion of Calibranon 5 Lab Acoustic
Reference Standard
Instrument Brand Model SN. Due calibraion “Tracehifity
Standand Microphone GRAS 40AN 18K273 15 Seplembes 2002 GRAS
Mulifrequency Calibrawor | Quewt Quest-cal EFA000234 14 Juoe 2022 I
Audio Genenalor ] Svanick Svand0l 131 18 October 2022 WK Electric

Note.

The reponied unceruinty is based on standard uncertainty mubuplied by the Corerage Factor & = 2, pruviding a Javel of sonfidence appr.ximalely 95 %.

Calibrated By
Mr, Noppadar: I uangan M, Pacil Mathavom
Catitration Officer Calibration Engincer Supervisor

lssue Date s 11 February 2022

o fall, e languative tasirument Cs , Ld

FAMT08-S4 -0 Rev.0 b s 01207 15

Lanms'lu'm'uqu

INNOVATIVE INSTRUME
INSTRUMINT €O LTD. HEAD OFFICE

[ CALIBRATION LAS

INNOVATIV
TR MOD 1Y,

sl

TINARORM 11 TAMBON RANG M AF

AMPHOT DANG PHISAMUT PRAKAN PROV
TEL; 166K 2116-5860-1 FAN: {0630-21 167146

& 105 THAIL AND

| T r————

o
Accrneo

CALFnATION LASDRATORY
ey

Page: 26

Cenilicate No

22ALT-105

Request No Req-2022-022
1. Indication at the calibration check frequency
LUC Setting Nominal Before Adjust Adjust Acreptance
UNCERTAINTY
FAST/A177-139 Levet eue £RR e ERR Timit
Catibralor Setfing (dB) 1) (dB) 4By (€8] (+dB) (£dB)
1600 H. 114,00 410 11385 ne +0.05 pEEE) 005 030 03
Nate : Absoline senshivity was sstablished by the ause of Sound Calibrator Brand SYANTEK, Moda] 5 354, SN.35079
2. Sell-generased noise, Microphone instalied
UUC Setting
- e — Wlemured | UNCERTAINTY
FAST:37-139
UUC Weighting (dB} {£dB)
A 78 010
3. Self-generatad noise, Microphone replaced by the electrical input signal device
ULIC Setting
Measured | UNCERTAINTY
FAST!37-133
VUC Weighting (am {£dB)
A 78 0.40
c 213 0.10
z 331 0.10
4. Acoustic sijgnal test of frequency weightings {Without Windscreen}
Devintion trem various Frequency Acceptanre
LU Setling UNCERTAINTY
Welghting Rospone curve Lt
FAST: 32-129 A C z (28] e
P s
STD Setting (4B 8) (dB) = =4m
125 Hr, (1] ] 02 050 20
1000 Hz. 00 00 00 0.60 Lo
4000 Hz. 06 0 L1} 060 v
000 Hz [3] 00 02 070 50
ot R, withow L
FM06-SLMD] Rev.0 Tasue St 0107 1

wnms‘l:.imuqu

INNOVATIVE INSTRUMEST CALIBRATION | AH
INNDVATIVE I STRUMENT O L LTIV HLAD OFFICE
MG LATINAKORY 1L TAMBON DAY
AMPHOR BANG PHLESAML 1 PRARAN BEOVING 1: H0840 | HAL AND

AE,

TEL (60nn21 M-55e0] FAN. (66021163 140

Cettificate No ¢ 22-ACT-105

Request No Req-2022-023
5. Etectricai signal test of freduency weightings, Weighting network respone with relative to 1 kHz
ULC Setting Devlation from various Frequency Acceptance
—‘ UNCERTAINTY
FAST137-139 Weighting Respone curve Limit
STD Setting A (B} € (dB) 2(d5) (2dD) [FY1))
531z o2 00 00 20
128 8z 01 00 00 s |
250K, o1 00 0o 1s
300 Hz. 01 09 0 15
1000 Hz | os 0.0 00 v2 10
2000 Hr. | oo (] 00 20
2000 Hz. 0 00 0p 20
$000 Hz | oo 00 00 50
16000 Hz | w1 .1 0.1 45, -INF.
6. Frequency and time weightings at 1kHz
LUC Setting. 5T Measured Acceptance
UNCERTAINTY
FAST#37-139 REF e ERR Lmit
TUC Weighiing {dB) dB) {dB) {+dB) (£dB)
A 11400 1140 0w 02
¢ 11400 140 a0 (5] 01
z oo | tao | oo 02
UGC Setting STD Measured Acceptance
UNCERTAINTY
31394 REF e ERR Limit
UUC Time Respone (4B} (dB) (B} (+dB) (£dB)
Fast Liago 4120 00 0.
Slow 11400 1140 a0 02 ol
Ley 11400 1149 o0 ol
The realn relaad onl s al 3 i f 1

20050 M-01 Rev 8 e date 01 07 1

wnaslumun

INNOVATIVE INSTRUMEN T CALIBRATION | AR
INNOVATIVE INSTRUML ST 00 L LTI HEAD OFK E
7139 VDM I3, S0) SUNTIN AKURN 1 TARMBON BANG KAS(,

AMPHOE BANG FHLESAMU T IRAKAN FRO¥INCE 168 THAR AND
THLT (66¥52) I-A860-| FAX. [66H0-2)15-2 10

Ceruficate Mo 22-ACT-108
Request No Req:2022-0229
7, Lonk Term Stability
MU Setting Meanured
— UNCERTAINTY
FAST/A;37-138 we
STD Setting (aB) (+dB)
Initial naa
Final 1140
DNevinted 00
8. Level linearity on the reference level ranje
{ LUG Setting Anticipated Deviation T Avcrptance
FASTZ4 /32139 REF we ERR Limit
STDdB 48) {d8) (dB) (+dB) (+dB}
139.00 19 1390 00 ]
13400 1H 1340 00 %]
129,00 19 130 00 ]
12400 14 12449 00 [
1900 ty 1199 a0 1l
11400 114 140 ne [
10900 10v 109.0 08 1
1040 10 1040 00 [
9500 » %0 [ N
w00 % 939 <. Ll
2900 89 889 01 [N
o3
3400 2] 839 <t 11
500 » 289 -at 11
“m " 7 01 i
900 5 689 -at 11
6400 ) 539 -0l 11
210 9 89 01 11
i L 519 <1 11
4900 1 429 0.1 11
4100 “ 440 09 ]
—_—
1m0 L] 2 02 Lo
1’00 ¥ 33 7] 11
The resu’ss related oaly in full, withowt the Irmovative lasisamem C. 1d

AR LM-OI Rev G bsue dee

ienanslumauny

oron
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INROVATIVE INSTRUMENT CALIBRATION LAR

TRUMINT 0., LTD. HEAD OFFIC

INKOVATY

F430 MO 13, SOISURTINAKORN 11 TAMBON BANE: KAEQ,

AMIHOR BANG PHLIKAMUT PRAFAN PROVINCL 10543 THAILAND

CALIBACTICN LABCHATORY

TEL: 166%0-21 1658601 FAX: 16610-2L16-7 140 T
Page:5/6
Centificale No 2TACT-105
Request No. Req-2022-0229
9. Level linearity including the level range control
VUC Setting | s Mexsured Arceptance
UNCERTAINTY
FAST:A REF ure ‘ ERR
TUC Range (dB) (dB) {dB) (+dB)
82 l 28 04
37138 o 3
B8] | ne | e
10. Tone burst response =
LUC Setting STD | anticpated Avceptance
UNCEHTAINTY
A137-139 Toneburst Rel vuc ERR Limlt
$UC Time Respone {rs) {dB) (dB) dB) {xdB) (%0B)
200 1350 1349 R 10
Fasl 2 189 176 04 19,25
025 109.0 1087 03 415,50
200 1286 1285 01 10
Slow - 03
2 109.0 1089 -0 410,50
200 1290 1290 [ 10
SEL 2 9.0 1089 2 +10,25
025 1000 weo | 0 415,50
11, Peak C Sound level
UUC Seiting Anticipsred Mensured
UNCERTAINTY
FAST/C#95-142 REF e ERR
STD Seiting (dB) (4B) (dB) (+dB)
Complee eycle 1374 136.7 .70
Posidive half cycle 1364 1362 | 02
Negative halfescle |' 1364 1362 020 |
10 the item calibrared. LS 0 Lad
FMA-SLMAT Ren 0l dadc 0107218

ienamslamuny

INNDVATIVE INSTRUMENT CALIBRATION LAB
'E

€0.LTD.

139 MDD 13, 501 SUNTINAKORN 11 TAMBON BANU KAEQ.

e

AMPHOE BANG PHLI SAMLT PRAKAN PROVINCE 10449 THAILAND EESUHDIYGE
TEL: (561011 15-5500-1 FAX. (66H-2116-2 144 CALAR O o RATe™
Page:6)6
Centificsie Mo 22-ACT-10S
RequestNo @ Keq:2022-0229
12, Overload i i
UUC Setting Measured
FAST/A737-139 [Hile
STD Setting WB)
Postiive one-halfcycle 37
Negaive one-hatf cycle 418
| Deviated 1
13. High Level Stability
ULIC Setting
FAST/AJ27-139
STD Setting
Imivia]
| Final
| Deviated
End of Certificate
b withaut .ud

INNOVATIVE INSTRUMENT CALIBRAFION | AB
INADVATIVE INSTRUMERT €00, LTD. HFAD UFHCE
7439 MOO 13 SOISUNTINARDRN 11 TAMEON HANG KAl
AMITIRE BANG PHLE SASSUT PRAKAN FROVINCE W59 TIAILAKD
TEG (6602645601 PAX. 16612016310

FRRTRAIAG Rev.D bisuedes OLUTL

lenaslumunu

Ceriiicate No s 23-ACT-G35
RequestFo: Req-2022-003

Mictophone Class.. 2
Mictophone Model: 375404
Microphone SIN @ 31R675
Preamplifier Model : PRMLYT2C
Preamplifier S:N: 073793

Intmment Suates : Vsed

Certificate of Calibration
Custnmer
Name : UNITED ANALYST AND ENGINEERING CONSULTART CO.LTD.
Address + K1 Soi Udomsak 41, Sukhums it Road, Bangshak, Prakanong, Banghok
10260
Unls Uader Calibration Deiails
Mesurement fiem : Sound Leve) Meter
Manufasturey LARSON DAVIS
Mode! LaT2
Seria) Kumber 00NN
n UAEEFM.035 2564
Resolution E TR
Calibratlos Emviroament aad Dessils
“Temperatue LR
Humidyy © 50 2HH £ 7031

i I013bPaE 10 kP

Barometrie Pressure

Received Date + 14 Sanuary 2022
Calibrated Date + 20 January 2022
Calibralivn Procalure © Iivhouse method CP-SLM-11 based on IEC 61672-3 : 2013 Eloctriaooustics - Sound bevel melers - Part 3 Periodic lesis
Locsiion of Calibration < Lab Acoustic
Reterence Standard
Instrument Ers»d_ Modz) SN | owatibation | ]
| Swndard Microghone GRAS 40AN 188273 13 Septemmbor 2002 GRAS |
Moltifrequency Cadibrator Quest Questest EFAOI24 14 June 2032 TS1
Audio Generoior Swanick Svanl0l B m 18 Octaber 2072 WK Blectric |
Note o
y multiplied by g Faclee & = 2, providing a fevel o eonfidence sppeasieasiely 95 %.
Callbrated By :
Mz, Noppadon Luangan Mr, Pacit Muiavom
Catibeation Oxicer Calibration Engincer Superviscr
hasue Date £ 20 Jamurary 2022

oreTheIyny. .

INNOVATIVE INSTRUMENT CALIBRATION LAB
INNOV ATIVE INSTRIMENT ( G, LTD, HEAD OFFHE
11 TAMBON BANG RAED.

71138 OO (3, SOLSURTR

KOR

AMPIRUE BANG PHLESAMUT PRAKAN PROVINCE 1084 THAILAND

TEL: HWORRT16-$R0-1 FAX: (560021 16-T 140

Caueainon

onarony

Fage:z76.
Cenificate No 22-ACT03S
Reyuest Ko Riq2022-0084
1, Indication at the calibration check frecuen:y
DU Setifng, Nomiasl BrforeAdjust | Adjost Aeceptance
¥
FAST 12137138 Loe vue ERR uuc | ERR Limlt
Calibrator Sewting 8) (@8 by (9n) «n} 1zam £d8)
| 1060 Hz 114.00 4B [ nags 140 “0.15 e | ooes 0.0 03
Note it biished by Calibrytor Model SV 35A, SK54079
enerated nolse, Microphone fnstalled
LrC Setting
FAST/ 37139 . Rl
TUC Welghting () (+dB)
A 81 010
3. Seff-generated noise, Microphone replaced by the electrical input signal device
LUC Setiing |
Meisured | UNCERTAINTY
FAST i 37139
LUC Weighting By (£4B)
A 79 010
c 273 810
z 319 210
4. Acoustic signal test of fresuenry welghtings {Without Windscreen) -
i Deviation from varlans Frequency Aceeptance
TUC Setting, UNCERTAISTY
Weighting Respone curve Limit
FAST/37-139 A 1 © T 2 - .
STD serag 14p) s w | =W (£28
125 He [} 00 0w | 050 20
1000 H [ o8 00 060 X
4000 He 04 03 03 060 a0
U0z <1 02 0 070 50

without witea wrﬁmﬁ%mmﬁhummm 15
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INNOVATIVE INSTRUMENT ¢ ALTBRATIGN L AB

INNOVATIVE INSTRUMERT (6 LTD HEAD OITICE

T 1 MOE 1Y, SOLSUNTINAKDR 1] TAMBUN BN KAED,
AMPHUF BANG PItL]SOMUT FRARAN FON (NUE 16540 THAI AND.
TEL, (k2N 685601 FAX: WOR-2116-"140

CertificicNn ¢+ 2BACT035

RequiNo  © Req 2200w

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

UIUC Setting Desiation from varioas Frequency Acceptance
UNCERTAINTY

PAST ;37120 Welghting Respoat rurve Limtt

STD Setting. A(dB) C{dB) Z tdB) {=dRy (=dB)
63Hz 02 ) -l 20
125 4 ol 0.0 o1 s
0m <l (1) a0l 14
3500112 .l 00 o K]
1000 He w [ 0 a1 10
2000 He 00 08 o 20
<000 1. 00 00 0 30
B He 2. o) o s
14000 He Q) o1 By 45, -INF

5. Freruency srd time weightings at 1kHz

ULC Settlag STD Measured Acceptance
UNCERTAINTY
FAST £37-139 REF Gue ERR Lim
LUC Welghting (dH} (o8 {¢h) {dm (= dB)
A 1400 140 00 [k}
¢ 11400 1140 00 02 02
z 1400 JALE) o0 02
ULL! Serdag STD Messured Asceptance
UNCERTAINTY
A HEF e ERR Limit
LLC Thme Respone sl (@8) (@B (£dB) (08)
Fagt 11400 JIEN) 00 ol
Slow 114.00 1140 [ 02 ol
ley 114.00 1140 o ol

™= The dgrush s shatl

RS, .....

INNOVATIVE INSTRUAIL T CA1IBRATION LAR

FENOVATIVE INSTRUMENT COL LTI HEAD TR &

INTINAKCGRS 11 TAMBON BANG KA G E!__

MO0 13 S 1 z
TTET [ ettt b oot
R

AMPHOL BANG PHERSAMUT PRARAN PROYINCT 104 THANLAND
TEL: (mr2 [H6-S4m01 'A% 16600:21 18114

Catmnafin e aatcay
AP

Fage 40

Centificate N I2ACT35
Reguest Mo Reqr 20220094

7. Long Term Stability

UL Setting
UNCERTAINTY
FAST A 37139
STD Setting (8B} iy
Inifiat 1120
Firal 1140
Deviated [
8. Level linearity on the reference level range
UCC Seating Anticipuied Desistion Acceptance
FAST:A 37139 REF ERR LreRRTANTY Limi
STD dB (B} 4B) (4B} (+dB}
1nage "y 1330 DA I
13400 134 1340 LT} 11
129.00 12y 1290 oa 11
124 140 o T
us 13e 00 Lt
e 1149 00 L
" 1020 [ 10
io M [ T
» 90 a0
o 9y <1 [
L Ha a)
2300 84 839 0.1 03
ki) kl ”9 T _-CIT-“. LE]
300 el BY a1
0 ) CT) 0
84,00 5 039 .l
000 59 Lor ) w
34.00 54 30 00 n
o £ 450 00 02
4400 u a1 o 3]
39 » 3 05 Lt
W B 1 o | 1
17.00 37 7 5 [ 11

INNOVATIVE INSTRUMEN T CALIRRATION { AR
BRSO ATIVE INSTREMUNT (0 LTOL KEABUITICE A‘AB
UMUK I 3% SNTIVAKURS 1) TAMBCS BANL K VG, MATINE | e

_E Vb et A CCAEDI TR D

AMEHOL BARG PHLESAMUT PRARAN FROVINGE 1074 THAILAND gy
aLmATEM LAGORATORY

TEL. 80KFI1 1 S50 1 FAN. 10600 2 121460 W
Page St
Cernticate oo 22-ACT-035
Request No
8. Level linearity including the level range cortrel
UIC Sentieg sT0 Measared . Acceptance
£ \
FAST i A REF e ERR Lmh
UG Kage (@B (@B) @ {+dBy [
433 324 az 1
37139 n3
N4 140 uo 14
10, Tone burst response
i ULC Serting ST | Antielparet Messared Acceplrnce
— UNCERTA
| Ar3%-139 Tomebaryt Ret we ERR Limit
GUC Time Respoae (mal «B) B (4B (£dB) { B!
2 1150 1350 0 |
Fast 2 150 01
025 1090 03
20 125 € 01 '
Slow 03
2 179 1089 01
260 1290 1200 00 1
SEL 2 10y 1094 -1 “10,2%
uxs 1000 599 o1 15,50
13, Peak C Saund level
LLC Setting Anticipated Messured Acceptance
UNCERT AINTY
FASL-C, 0514 REF ue ERR Limt
STD Seteing WP 198) (4B (=dB) (B
Camplee cycle 1374 1361 06 i
Postavs half cycle 1364 136.1 030 02 E
Negntive hatfeyrle 134 1381 430 20

’ e B S RN

INNOVATIY

INSTRUMENT UALTBRATION 1 AR

INNOVATIVL INSTiE MENTCO,, 13T HEAD OFECE

T MIND 1Y SO SURTINAKRIRS: 11 TAMBUN BANG KAFO, £ = ch AT et A B

AMPHGT RANG P ESAMIT PRAKAN PRIVINCE 10540 THAILAND EL [ vonvsemtioninionn  iccnenites

TELS 21 16-530-1 FAX 166031 162140 B
Fage 576

Cemifione N0+ 22-ACT-035

Requuha Reg2022-0%4
12. Qverload indication
ULC Setting Messored Aceeptaace
UNCERTAINTY
FAST 1A 37139 jqt e Limit
STD Settlap e fsom
Posiive oce-balf yule 23
Negais caehalf cycte ue
Deviaied 0.3 02 L5
13, Hig" Lavel Stahility
ULC Setting Mensured Acceplance
UNCERTAINTY
FAST "8 735130 we Limit
STO Sering (48) (2dB) (= dB}
it 1380
Final 1320
Deviaied 00 ol 03
Erd of Certificate

T ress o relared ey 1o the e aatbed T cenifieate dall o be reprduced excepl L foll. it

B o




INNDVATIVE IRSTRUMFNT CALIBRATION LAE
INNOVATIVE IRSTRUMEN T Ul LTD. HIEAD OFFRE

INNGVATIVE INSTRUMENT CALIBRATION UAB
INNOVATIVE INSTRUBEST (0, 1T0. HEAD DHFKCE

2 MO0 £, 501 SUKTINAKORN $01AMBAN BANG KAFO, ) 135 MEX3 13, SO1SONTINAKORS 1 TAMBON BANG KAED, T v e 8
e Y e T =
SlEicinisloliixis|o, AMPHOE BAN S PHLLSAMUT PRAKAS PROVINCE [080 TI1AH AND B AL RSO ATES A - A clelmND s o
Bty e —— Ot
Page-1/8. Page: i,
Cerlificate of Calibration Cemiificzic Ko 2-ACT-038
Customer Request No Reg-201240095
8 " ’ os 22 3. Indication at the calibration check frequ
Kame + UNTTED ANALYST AND ENGINEERING CONSULTART CO.LTD, Cortifieste N0+ 2-ACT-036 1. Indication at the calibration check frequency
BUC Setting Nomimal Before Adjost Adjnt Acceplonce
Address + B S0 Udomsuk 41, Sukhumaat Rasd, Bangehati, Prakanong, Bangkok Roquest Na 2 Req-2023-0005 UNCERTA
FAST/A 427139 Lad we ERK vee ERR Limit
10260 —
Calibrator Sethg tabt s} (4B} ) (] 124R) 1+dB)
Ualt Under Calibration Desslis 1900 Hz 11490 48 11345 139 4008 1139 08 00 03
Messurement fiem : + Sound Lewel Merer Microphone Class : 2 Note: stivir i he e of Sound Cl SVANTEK. Modet SV 354, SN.5A079
Manufacuser : LARSON DAVIS Microphont Model : 375A04
Mol we Microphone 7N ¢ 126676
) ) 2. Self generated noise, Microphone installed
Serial Nurber : 000540 Preamplifier Mode! : PRMULKTIC i DUC Settng — - :
w UAEEFM 0372569 Prearplifier SN : 073503 FAST: 37138 Messured | UNCERTAINTY
Resolution coolodB totrument Soms ; Used LUC welghtlsg “m (xdm
Catibeation Environment and Detals a 90 o10
Temperature rnck2C
Self .
Humidily . SR & 20%RH 3. nolse, replated by the electrical (nput signal device
VUC Setting |
Barescific Pressure T 1013 hPa = 1Dbka Measured UNCERTAINTY
FAST /37139
Receiyed Dure . 1 Jamary 2072
UUC Weighting (48) (2B}
Calibrated Dote + 20 Jauary 2022
A 252 ol
Colibratian Procedure In-twwuse method CP-SLM=0 | based on IEC 61672+1 : 2013 Electroacoustics - Sound level meters < Pasl 3 Penodic s
[ 12 0.l
Lossiion of Calibration 1ok Acousie
z 328 0.10
Reference Standard
Instument | et ] Model SK. Due calibearion Trocesility 4. Acoustic signal test of frequency weightings {Without Windsereen} B
Standard Micsophonc oras | aoan 186273 |15 September 2002 GRAS i Deviatiaz from varions Frequency Acreplence
1 UUC Seiting UNCERTAINTY
Mulifrequcncy Calfbraior Quest | Qusreal FFAQ0D234 12 June 2022 T8I ‘Weighting Respane corve Limh
Ao Generssor sawek | st 131 18 October 2022 WK Elermic FAST /37-139 X < z - e
STD Serting {dn) 1dB) 0By - -
Note
125 Hr 1 ol 00 .50 20
The based ard i i ovetage Faotor & =2, prowding a level
! ™ Y A 1000 Hz 09 [T 00 060 10
4000 Hz 93 s [T 060 w0
8000 te 04 08 [ am 50
Cabibrated By ;
Mr. Nopadan Lumgart Me, Bact Maibavom
Callbation Offieze Calfbrahen Cngineer Supervisor
Tasue Date : 21 Jamary 2022
3 '
BRI TSR
L LU T BB, .
TNNOVATIVE INSTRUMENT CALIBRATION LAB INNUVATIVE INSTRUMENT CALIBRATION LAR
INNOVATIVE INSTRUMERT €O, LT HEAD OIFILE INKOVATIVE INSIRIMENT C3 ) TN, HEAD OFTK'E
7132 MOO 13, SOLSINTINAKORK [ TAMBUN BAKG KAEO, 7439 \IOQ 13801 TINAKORN 11 TAMBON RANG K F
ASIPHOI RANG PIILI BAMUT PRAKAN PROVINCE 1058 THALARND AMPHDE BARG FHEISAMUT PRARAN PROVINCE 10540 THAILAND S SE RN CEEESE
02HE-1960-| FAX. 16610-21157180 Lt 680020164561 AN (66321 167080
Cevtificate No 22-ACTAU6 Cenifieate No 2ACT-036
Request No Req-2022-0085 Requos: Yo R 20220095
7. Lon Term Stability
5. Elegtrical sijnal test of freuency weightings, Weightiiu network respone with relative to 1 khiz UUC Setting Measured
5. Eleetrical sijnal test of freauency weightings, Weishti  network respone with relative to 1 kHz
UNCERTAINTY
VUC Seting Devlutinn from varinus Frequeacy Acceptance =
—— e UNGERTAISTY | i EASTIASM G
FASTS37-139 Welghtiog Respone curve S sale o ey
" P +4D) = an, —
— STD Scilag AldB) c@n |z (24m) (zdn} o .
e 02 .1 [ ) ——
Final 114.0
135 He X 00 [ 15 -
-+ Deviated 06
E 0.1 00 00 14
S00Hz 0.1 00 04 15 8. Level linearity on the reference level range
i oo [ 02 10 | VUC Setting Devtarlon
1oite 3 == t UNCERTAINTY
0004 o 'y 50 Ty FAST ! A #31-139 REF [ ERR
400 He 00 a0 L] 30 §TD 4B {am) a8y 148) (+dB)
|— =
o T I 20 s 139.00 139 1390 1)
13400 [ 140 0 X
| 16000 He 0.l o 00 45, IE.
— 12900 123 1289 00 15
6. Frequency and time weightings at 1kHz S— ’ 12000 12 e L] ]
LUC Setting, STO Mensared | | Acceptance B us 130 [ 2]
5 ¥ —
FAST/37-139 REF vue ERR Limit = 11 JisD g0 t
] 150 00 t
UUC Welghling (4B (L) (dB) (+a0y (+dB) b———
i o 00 L) [
A 11400 140 00 02 S |
9 wo e I-1
a I
c 11400 1140 00 1 0z 02 51 ne o m |
z 11600 o | oo 02 P 50 o o
n a9 01 03 v
| VLC Sceilog | sm Messured . R . s o o
33004 REF e ERR | Limlt 5 =10 T .
UUC Tirae Respane (@m) (4B} ) (a8} (xd8) ® e w 1
Fast 134,00 140 00 o 5 69 1w v
Stow 11400 1140 00 02 0l v | we 0o 1t
Leg 11500 1140 20 0l Ll kol L 1]
49 ) 0 s
4 M 01 1.1
L 383 03 Ll
E ] 383 03 11
», 7 374 05 1
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INNOVATIVE INSTRUMENT CATIBRATION L AR

INVGA ATINT INSIRUMENT €O, 17D, HEAD GITICE

T MO 11 SOISUNTINAKORY 1] TAMBU BANG KAEC,

SSUT PRAMAL FROVIMCE 1S40 THAILAND

AMPEIOL BLANG THI TS

RN
TIL- (R e8] FAN 1621107140 AT
Page 5%
CentleseNo  :  2ACT UK
Requrnt N Ry 20230094
9. Level finearity including the level range control
LU Setting sTO Messered Aceeptance
- LNCERTAINTY
FASTIA REF vue ERR Limit
ULC Rasge (G {dB) (43} {kdB) {«dB)
429 412 03 [}
37139 03
111 40 (Y] 1
1. Tane burst response
ULC Setting STO | Andclpated Measured Asceptanee
— UNCERTAINTY
A137-139 Toneburst fef e ERR Limi
GUC Tlne Rospone b [t 14 (8) {£a8) {=dB)
200 1350 1150 0w 1
Fast 5 180 urg 1 +10,25
02t 0.0 1023 03 15,50
20 1286 1285 01 '
Stow —{- 03
2 15.0 1084 02 10,50
200 1250 1299 00 1
SEL 2 1040 1099 ap +1.0.25
025 1000 we 01 550
11. Peak € Sound fevel
LUC Seiting Anfiripated Measured Aceeptuace
—————| UNCERTAINTY
FAST /€ /9-142 REF vee ERR Limit
STU Seting (8} 1dB) 8y 1+48) (48)
Complete vyle 1374 1369 430 19
Positive half cycle 1384 1362 .20 02 20
Negmive halfuycle 1364 136.2 020 20
The ool el i) e calibrated The.

B rept. dd gl i wtﬁﬁmmﬁm“mw'

INKOVATINE INSTRUMENT CALIBRATION LAK

INNOS AL INSTRIMEST 13 | [ HCARUONTRE

7D MOD I3 5018 NTIVAROKS 11 TAMBON DANU RAEY.

AMPIIP ARG FUETSAMUT PRAK AN PREOY ISR 1540 THARLAND

TEL G2 eSS60 FAN sGmb2 116704 oL g aRATTY
Voges€/s

Ceificate Mo 3 J2-ALT-036

Requesthe ¢ Req-2i02-0095
12. Overload indication
UG Setting Measored Aceprance
UNCERTAINTY
FASTZA 31138 ST Limk
STD Sefting 1d8) (EL.0 {xdB)
Potitive one-half cy<le M
Negative one-alfeycle 1419
Deviaied 02 02 13|
13, High Level Stability
UUC Sening Measured Asceptance
UNCERTAISTY
FAST A 117-139 uee Limit
5TO Setting (B (el (+dB}
Jaitial (B9
Firal 1330
Deviated 00

Ead of Certilicate

t 501 be repesh zed cucept & Rl -mm-.wnw‘wﬁmbimmuxmm

Lnvi Equipment Service Co., Ltd.
110/254 Moo 3. Tumbon Bang Rek Pharthana, Amphur Bang Bua Thong, Nonthaburi 11110
Tel. 098 362 9152, 089 478 7885
E-mail: salesid envi-ces.com

Centificate No, : E23-08072

Page : | of 6
CERTIFICATE OF CALIBRATION

Customer : United Analyst ang Enginezring Consultant Co., Lid.
Address ¢ 8150i Udomsuk 41. it Road,

Bangkok 10260
Description of Equipment  © Console meter
Manufactarer Apex Instrament
Madel Number : KC-572-V
Serial Number © 0807047
1DJControl No. -
Environment Canditions Temperature  (25+2)"C

Humidity (504 15) % RH
Cal, Date 1740872023
[ssue Date o 178023

Catibration Method or Calibration Procedure Used

U8 LPA Metind [Unitzd Stats Evironmensal Provectioe Ageney

This certificate 15 racesble (e nationad standard, which realizs the s of measurement sxnding o the Intstnationa) Sysicm of Units (151
Result of Calibration

This vertificate may na; be reproduced ather than in fall except with priar Writken wpprn al ol the Technivd Manager, Fnvi Lguipmenmt
Strvice Company | inited.

These reported cenainiios of messureniant are expended by 2 coverage factor of L2, providing 3 95% confidence levol

Calibrated by
Tlechnical Manger

___enaslumuny

Centificate No, : £23-08072
Page :20f6

METHOD 5 CONSOLE CALIBRATION
USING REFERENCE WET GAS METER W-NK-2.5-B-Z No.547425

S$-POINT METRIC UNIT

Console Model 09:35 | |

Rumber Date | Time | 17082023 | oo SuTemp | 23 | K
Cansole Seris] Calibration - | |

| Fumber | Reference o, | SPRIS839 | || S Pres | 766 | mmHg 1
DGM Model " Barometric 5 {
Number | siasEx || oot | 764 | meHg K 038 | |
DGM Seria) Calibration | )

| Nomber | 00003580 | | b2 ter Gamma 0.99 Console Leak Check | PASS

ﬂ Time Metering Console . 1] Meter {
Do | vetame | vaume | Qatel [0 yipume | vorame | Quit [ Outier |
Elapsed DR Initisl Flnll_ Initinl Final Initial Final | Taitial Final
@ | G | Vo) | Ved | (o) | Cd | i) | oD | ) | )
min I m | o m w |« < |
. 1258 130 791 _)lﬂ 7912310 _2‘, 29 102.85294 lﬁlf"?“ﬂ. pil £ 28
12.67 13.0 | 7912310 | 7913110 29 P | 163.01908 | 163.15584 L 28 18 |
.62 360 | 7913820 19150 | 28 | 8 | tedeste | (od3hdue | 28
i . »:'(.ﬁ.? 260 ‘. TULA220 | 791.4620 28 28 =it 163.304U6 |63.4-|"_[) _z_’j
| 14,08 4.0 7916690 | 791.94%0 28 28 | 163.44794 | IﬁSJZE(} i i
| |4j'.‘ 40.0 I 79;,94; 79_2.2290. 28 28 16372240 | 163 ‘;;ﬁ"( T 27
[ 10,30 0.0 ! 7922430 | 7925230 [ 29 .. 20 . 164.0088 ¢ Ll.?.ﬁz‘!.ﬁ. I 26
[ _ 127 = 7“.“] _I 792.5230 7923_03{]_. 29 l 21 L 164.28298 1_64.5563-3 20 |
I—‘D.OS I 7930950 . M l 29 | 16456050 ”04.85_2‘34 | 2 1 26
.02 7913750 29 | 29 i lrﬁ-l.gll‘)-'_ J65,10484 26 16_

_lenaslumuey
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Certificate No. : E23-08072 Cextificate No. : E23-08072
Page :3of6 Page :dof6
METHOD 5 CONSOLE CALIERATION 'f. 3 o
USING REFERENCE WET GAS METER W-NK-2.5-B-Z No.547425 Console Model | . | INTES
5-POINT ) !Nnmb“ - xL-sviv_ | Dare Time | 17/08/2023 | am | SaTemp | 203 | K |
;i ; B e | Console Serial | ygpq0g; | Calibration | gppyy geng StdPres | 760 | mmMg
Console Model |y qpyy | Ti s | 935 | g, 293 K 'iI:'(.;:m det | Beromare | T I I |
XC5 ime 24 emp | lode! . rometric
__g::::le: . e =AM ! Number | SKISEX Prces. SN mmig K | 0386 | |
Number |l 0507047 Reference No. | SER23-08029 StdPress | 760 | mm Hg | :frbf:"" 00003580 :d‘e't'::;'."nf'm | 09 T Console Leak Check | PASS |
DGM Model | Barumeiric [ = 4 . ——t
Nomber | SKSEX | | gl | ST molg | Ky 0385 |
DGM Serial Califyration N | — —— —
Number 00003580 Meter Gamma 0.099 Console Leak Check | PASS | ColtwmionDale: 1782023 Calibration Reference No: ~ SER23-08029
Meter Gamma vs Flowrate
== — = 1.000 \
Standardized Duta Dry Gas Meier i
r |  Flowrate | o
e M ariati 0.9%
_ Dry GasMeter | Calibration Meter | Value | Variation | Std & Corr | .0212 mwi/min ] Variation
(Vows) | Qs | V) | Qe | () | (AY) | Queasten) | (AHa) (AHg) '
o' | mmin w mmin | w/min mm H:0 | 5 om0 |
0936 | 001 | 0132 | 0910 0970 | -0.001 0.010 51,902 3.446 5
0036 | 001 | 0332 | €010 | 097 | 0003 0.010 52116 5 | o ! | —~—Gamma Y :
t t 1 9 . ' : Allow
0136 | 0016 | 0433 | 0015 | 0978 | 0007 oms | 47907 o | j T MaxAlow ¥
| o800 § 0% | | [ I e LA I | 5 | Min Allow Y
0136 | 0016  0J33 | OIS | 0975 | 0004 | 0DIS | 4835 3 | :
0273 | 0019 0267 | 0019 | 0975 | 0004 | 0019 | 45.080 0.960
0273 | 0019 D366 DAI® | 0573 | 0002 | 0.019 49.207 |
0275 | 0627 0267 D026 0971 | 0.000 0.02 46382 [ o350 -
0275 | 0027 | 0266 0026 0969 | 0002 | 0026 an3as | B!
0276 0431 | 8366 | 0020 0563 | 0008 | 0.029 won | E
6276 0031 0205 | 0029 0962 | -0.010 0.029 46635 | 0840 - e
i i - —2ng 0000 0005 0010 0015 002 0025 0036 0035
0871 | 48.456 L |
' — — Flowsate Standardized & Corrected immin)
Note:  For Calibration Factor Y, the ratio of the reading of the calibration meter to the dry zas meter, acceptahle
tolerance of individual values from the average is +0.02. Cansole Serial: gTCdT
Por AHg, orifice prassure differential thar equates io 0.75 efm (0.0212 m¥min) m srandard

pressure, acceptable wlerance of individual values from the average is 20,2 inches (5.1

s ey E ree - 3
Vit 5620 s 53

EES EES

Certificate No, ; E23-08072 Cenificate No. : E23-08072
Paye : 5006 Page :60f6

o
- m THERMOCOUPLES SYSTEM CALIBRATION
| Gonsole Model | xcsmv | | Date | Time St Temp | 293 K
|_Number : z [~ R Wh
Cansole Serisl Calibration i ]
0807047 SRR23-08029 StdPress | 760 | mm H - e b e
Number ReferenceMo. |~ | | | Console Model Number XC-572-V 17082023
RO Model | SKasEX | | parometric %674 mmHg | K 0386 | ComsoleSerialNumber | (807047 |_Calibrafion ReferenceNo._____ SERZ¥0802
ST = — T 1 DGM Modet Number 1 SK25EX | Reference Thermometer | DIGICON
DGM Serial Catibration | - i3 — —
035 . . ss J : _
Nueber 00003580 | | Meter Gamma ke [ Console Lesk Cheek | Pass DGM Serisl Number | ooossso Serial Number 183169105
Moter Box Mode Number | JENCO 765 KF |
Colibration Date~ 17:4:2023 Calibrtion Keference No:  SER23-08029 Meter Box Sorlal Number | JC19777 | - i .
Meter Pressure vs Flowrate Console Thermocouple Simulator
Channel and ~ Meter Box Channel Temperature Reading {*C) -
0.040 testpoint | 350 | 250 | 320 [ 930 | 1490 2600 3710 | 4820 | 5930 | 8160 | 10380
0035 Stack 7.0 | 240 | 37.0 | 950 1490 2590 372.0 | 483.0 | 5950 | 817.0 10409
| | A | 170 240 | 370 | 950 1490
o OO0 ) 0029 Probe 470 230 | 370 | 950 | 1490 | |
EE s gl " Filter 4170 240 | 370 | 950 | 1400 | [
52 = | Exit 70 240 | 370 | | | | |
gy o _=Tals
] —
E £ oos =015
e Tolerance Range
0010 010 Stk + 150%  Absuiote Meter & 30°C
Prabe  x 30°C Exit = 20
0005 Filter % 3.0°C
0000 — - —_—
0.000 20.000 40,000 0.000 50000 100.000
DGM Orifice AH (mm H20)
Cansolc Sesial: 08070497 Crnasole Model. XC-573-¥

S |
___wneslumuny _enaslueousy




ENTE=ECH Calibration Certificate I

Certificate No: G 660133
Date of Issue: 14-Mar-23

Instrument desariplion @ Flue gas Analyzer

Instrument model 1 Testo 350 New

Instrument seriaf no. i EBCRIHGG

1D no, or controf no. s UAEEFM.005/2560

Manufacturer i Testo SE & Co. XGaA

Probe description :

Probe model H

Probe serial H

Customer name 3 UNITED ANALYST AND ENGINEERING CONSULTANT CO.LTD.
Customer address : 61501 UDOMSUKAL SUKHUMVIT ROAD,BANGCHAK PRAKANONG BANGKOK 10260
Total pages of cestificate : 3 Pages

Recelving no. :  L-23M60

Receiving date. > 07-Mar23

Gas Calibralion{Oxygen 2.453,10.04,21.02 %.vol, Cacbon Monaxde §0.14,309.9,1003 prm,
Nirogen Digxige 30.34,80.56,202.2 com, Nitric Oxide 30,08,150.9,320.6 pom,
Suighur Dioxide 50.04,100.8,601.1 ppe)

Parameter of calibration

Condition of UUC,  Used
Ambient condition 3 Allof the Measunment ware caned out the stabilized labctary
Temperature 12325 °C
Hurmidty 155 15 %RE
Calibration place 1 177121 Sni Ngamwongwan 47 Yaek 48, Toongsonghong, Laks, Bangkok 10210

Calibration procedure ne.:  This instument was caldrated by cemparison with Standard gas mixture according
e catipration work instration no, WI-QL-28-C

The cartraton certficate expanied Wity of measurement is Stated as the Sanaatd uncerianly of measurent
Mutiplied by coveraye factor k=2, wivch for & pormal i o5 i & coverage p oy 959,

This covtificate = aaavec oy o e under lest Emveviments! congiian,

This Catiratun Cestficate imey ot be repovuced ther 8530 i firl except with the permssion of the &suing babevatory.
Gonbvaton cortficales without symatee and seal nol vasd and The residls relale amy Io tie dtems testedcakbrated,

This Cabtabon Cortifieate documents 3Te tracelsly b Ration! standans, wisch rasie measrement 3oronong to the

Intemationai System of Units {S)).
Oate of calibration : 09Mar
' Callbration Enginear Tochnica! Manager
FM-CL-09-C Revl Page1of3 Issued Dite 26/02/16
.
Entech Industrie) So onanslumuny

2779-8943 CalbvationSents haxth

id,
v 47 Yok 48, Torngsonghong Labsi Rargkob 10210 THALAND Tel,
Tar O C1055300E5631  wearw. -

ENTECIHH Calibration Certificate

A Certificate No.: G 660139
e

Standard References (Tabe 1)

Standard Cartificate No. Vendor Due date ‘
Cxygen (63 2498 % Vol “aaneja " inde 05ep-5
Orygen { O2 3 10.04 % Vol C6-0153-21 Nt 18-Nov-26
Oxygen (02 ) 21.02 % V! £G-0041-22 Nimt 10-Feb-27
Carbon monmade ( C0 ) 80,14 ppm C60040-77 Nt 14Feb-27
Carcen moncde ( CD ) 309.9 ppm 2603/21 Lnde 2023
Carbon monoxide ( OO ) 1003 ppm 45513 Linde 09-Aug-24
Nitrogen Diomde ( NO2 ) 30.34 ppm 0322 Nimt 22-Aug-29
Nsbogen Duxadde ( NO2 ) 80.96 ppm 3240/21 Linge 26-Jun-24
Nitrogen Droxide ( NO2 } 202.2 ppm 239721 Linde 20-Ju-23
Nric Oxide { NO ) 30.08 ppm £G-0089-22 Nimt 13 Jun-24
Nitne Oxide ( NO ) 150.9 ppm 2857/21 Linde 27-3m-23
Nitric Oatle ( NO ) 320.6 ppm 2994/21 Linge 023
Suiphly Dioxide ( 502 ) 50.04 ppm 3205/21 Linde 25-24-23
Suphur Dinxkie ( 502 ) 100.8 pem 3507/22 Linde 09-Nov-24
Sifphur Diswade { $02 ) 601.1 ppm 320421 Linde 200023
Measured room conditions
Temperatire : 217 °C  Humadily : 391 %RRH Pressine : 1012.3 mbar
Calibration conditions
Gas Termperature : 23 °C  Rowrale : 1,100 mi/min Gas pressure : 1021.3 mbar
Results Before (Table 2)
Parameter of Sandard i Mean of Error Uncertainty
Values wue 8]
| oz (wvar) 2438 255 0052 LX)
02 {vol) 10.00 10.12 0.08 0.40
02 {%Val) .02 .09 0.07 080
€O (ppm) BO.14 82 1.85 30
CO(ppm) 309.9 315 51 6.0
CG ¢ppem) 1003 1019 16 12
NO2 (pm) 034 %6 a5 80
NO2 (ppm) B0.56 885 ~12.86 80
K02 fppm) 022 178.0 738 12
NO {pprm) 30.08 % 80
NO {ppm) 10.9 152 80
NO (ppr) R0.6 316 12
502 {ppm}) 50.04 50 60
502 (pcm) 100.8 16 6.0
02 (ppm) s01.1 504 3
TM-CLO2-C Rev 2 Page2ef3 Issued Date 26/02/16
R
Entach Inchstrial Sohution Coltd, 2] nmﬂumqu

17121 S Nuvnvr wvauns 47 Yanb A%, Tory et i, Lakat, Bangrek 10210 THALARD 7ol O-1776. B8HE Calbrtion semeshzotn
Tax C1TIOEEBOOBESIM savaventeelite th

s

Calibration Certificate E#
Certificate No.: G 660239 ‘A=

ENTECIH

=

Callhration Results After Adjustment _(Table 3)

Standard Mean of Uncertainty
Parameter of Standard Ervor

Values wic (&)
02 {%Vol) 2488 255 0.052 0.20
02 {%vol) 10.04 1012 0.8 0.40
02 (%) 2102 2109 0.07 0.80
€O (ppm) a0.14 81 0.86 30
€0 {ppm) 3099 309 09 &0
€O {ppm) 1003 1001 -2 12
NO2 (peni) 034 23 104 80
NO2 {ppm) 80.95 80.5 046 a0
NO2 (ppm) 022 011 19 u
N {ppm; 30.05 2% 103 80
NG {opm) 150.8 152 11 80
NO {prm} 206 316 46 12
502 (ppm) 50.04 50 0.04 60
502 (pprn) 1008 o 0.2 EO
S02 {ppm) 6011 604 29 13

Remark : 1 cmolfmel = 1 %evol. , 1 pmoifmol = 1 ppm.

End of Report

FMACL-03-C dev Pape 3cf3 lnued Dete 2502/16

Entech Industrial Solution Co,lLtd,

17 121 Do Heawwongvar 47 Yaok 47 Tox o=

.
wnaslumyny
ng Lok, Bansknk 10210 THALAND To, 027738888 Lallratun. eriect can
D IURERDIEEIT  worra et brcatls

INNOVATIL E INSTRUMI NT CALIBRATION | Al
INSOVATIVE INSTRE MENT 00 LT HEADGH R E
< 1 MO0 1T SOLUNTINARORS (1 TAMBON BANG K AFS)

AMIIQE BANG PHLESAMUT PRAKAN FROVING L IS0 LIAILAND

TFL 10GH2 1 Hr3800-1 FAY: theu2(teTH0

£
Page 1/2

Certificate of Calibration
Contifieate No : 23-AFM-N52

Customer
Name UNITED ANALYST AND ENGINEERING CONSULTART CO 1L TD. Request No : Reqr2022-0619
Addra B1 Spi Udomsu <1, Sukhumvil Road, Bargehak, Prakanong. Hanghok 10266

Lné Under Calibration [ctalh

Measurziieat liem 2 Priman, Flow Calibrater Sensor Model -
Manvzoturer - TSt Sensor Senal Mumbee : -
Madel Alag

Serial Number 41461214007

B : UAE.EMA2 93 2554

Location of Calibratzon ¢ LAB 4 AIR VELOU(TY METER

Callbration Enviconmeat und Details

Temperaiure FIRERY

Humidiy 55 VRH = 20%RH

Buromemnc Prossure ;1013 0Pat 101Pa

Reocived Date £ 14 Muxch 2023

Calibraon Date + 23 March 2023

Cahbration Peocedure In-bovse method CP-AF-01 by Comparisan techmique with Standand Primars Flow Calibratoe

Reference Stendard Model Sertal Nomber | Tesceble | Pve Calibratian

Al Flow Meter Gilibearor 3 Luw haw 19501010005 | Senvidyns | 16 June 2023

|, Air Flow Meicr Gilibrwor 3 Stadand fira | 190310113 | Sensidyee 15 June 2073

Traceabllly :

This cenificae providnes traceabiliy enliod nat dacl, and 1t reslzation of fonal System of

Unts (31)

Nofe:

The reported uncenainty is based on sundard uacenainty multiplied by the Covcerage Fatior k<2, providing a level af confidence

apprevimarely 95 %5,

Calibration By :

Calibration Engineer Superytsor

Service Calibraticn Buginesr

Isvue Date z 23 March 2023

3 et Eall, withous

‘dae Inrain ati o th
s o SRR IAANAY
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INNOVA TEVE INSTRUMENT CALIBRATIEN | AR
EANOVATINE INSTRUMENT (0.0 TD. HEAD OFFICR
5 ALY S, S SHERTNARGIN 11T ANBON BARG KALD,

]
AMPHOT: BANG PHLISAMUT PRAKAN PROVINCI! 10840 THAILANT AlsiclRlelabiTic]o,

TEL: 166K0-2816-5680-1 FAN: 6630-71 162140

Sl AG iy
pisi

Fage 22

Result of Calibration :

Flow Setting STD Flow Reuding | ULC Flow Resting |  Currection Flow Lmeerualnty
(LPM) Bl _(L;ﬁ_. (er)-__“ m i (LPM)
IR 019 0302 000
] 0.051 | ook | oo 0005
o o0 | e | e | 007 |
02 | 0203 0,189 a1z 0.003
05 os2 | e | am | 0007 N
10 1009 0.987 .oz 1015
R G| em | oems | [y
0 | om | e [} | 0028
30 2.001 2015 0.087 0043
40 i 4003 { 1501 0.102 0057
s ] s0i0 4918 002 0,071
Note
STD ; Sundard

ULC:: Unh Under Calibration
{Calibratian media : Air
* Indicates non accredied
End of Certlficaie

TECIINOLOGY PROMOTION ASSOCIATION (THAILANR-JAPAN)
CORIDRATE SERVICFS 3: FQUIPMENT CALIBRATION AND TESTY. RVICES
5373 PATTANAK ARN ROAD 50! 15, SUANLUANG. SLANLUANG, BANGKUK 10250
TEL- 0-2717-3000-34 LAX, 027199484

NSC-TALDTII
CaLmRATION 108

Certificate of Calibration c*f“““':‘:-j 23F1858

102

Equipment : Aneroid Barometer

ot oo
Model : - Cerporate Services 3: Equipmenl Gafibration and Tesling Services
Serial No.: -

B No:: UAE,EMA2,110/2555

Condition As-Recaived: Used ftom

Recafved Date: 26 May 2023

Calibration Dale: 02 June 2023

Reference: 2305-0919WSC Submitted by:  Uniied Analyst and Enginearing Consultant Co,,Ltd,

Amblent Temperature: {23 2 23 °C
(50250 % 81 Sol Udomsuk 41, Sukhumvil Road,

Relative Humidity:
Bangchak, Phraknanong, Bangkok 10260

Almospheric Pressure: 1006 mbar
The calibration was conducted by direct comparison melhod sgainsi Prsssure Measuring Instruments

Standard according 10 in-housa calibration procadura CP-P10, using * DKO-R 6-4 ; Calibfalion of Prossure
Gauges, Edition 0372014 * as a gukislines,

Procedure used:

Candition of this result of cafibration

1.Referance slandards instruments

Instrument Mogs Serial No. Certificate No. Due Dae
0PI142 1422505046 WP-0084-23 03 May 2024

1) S1andard Barometer
2.7his insirumen! was installed in verlical orientation and center of the dial was used as the reference level.
3.This resull of calibration was made on requested at the point specifiad by eustomer.
4.This reauit of calisration Inslrumen was in absoluls prossune.
5.This instrument was used clean sir 8s pressure media.
6.The cerlificale is valid only 1o the item calibraled on dale and place of calibation,
7.This Cenlficatien is tracaabla to (he Inlemational Sysiem of Unit maintained through:-

-National Institule of Metolcgy Thatand (NIMT)

Catibrated by :  Suksan Khankaew Approved Signatory :
Issue Date : ©8 Jung 2023
% Attapol Panurach
b il Innesative 2] v
ORI 71 g T T enaslumunu
n 0316856
x‘@rg\ .

CoruNa.: 23P1856
Page: 202

Renge: 720 mmHp o 800 mmHg
Scalo Interval : 1 mmHy ( The Fith Estimate )

Result of calibsation:. Without adiusk
Funcuan:- Absolute Pixsgiire
Increasing Pressurs
Apphed Pressure (mmky) | 72043 | 73067 | 740.3a | 75152 | 796.86 | 78183 | 77363 78876 |
UUC” Indicalion {mmHg) | 7200 | 730.0 7400 I 7500 I 756.0 | 7600 | 7700 | 7800 |
|Emor ¢mmig) BEAECARTEEC L]

<383 | 353 876 |

Decreasing Pressure
[Appled Pressure (mmig) | 79876 | 77360 | 761.89 | 75865 | 76159 | 74072 | 73068 72059 |
[QUC" Incicaton (mmHgl | 7e00 | 7700 | 7e0o | 750 | 7300 | 1200 |
|Exror (mmﬁ 276

350 | 188 | 165 068 | 059

The uncenanty of measurement was & 0.24 mmg
* UUC = Unic Under Calibration

The pened uncenainty of measurement v/as based on a standand uncersinly multiplied
by a coverage factor & = 2, providing B level of confidenca of approvimstely 95 %.
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CHNOLOGY PROMOTION ASSOCIATION (THATLAND-JAPAN) B
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES

5347 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGROK (0250
TEL. 6-2717-3000-24 FAX 0-2719-4483
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Certificate of Calibration

Certificate No. : 23H1101
Page: 10i2

Equipment : Digltal Therma-Hygrometer
Manulacturer: Digloon This ceificate may not be reproduced other Ihan in full,
‘Except with the pnor wrilten approval of the head of
Mode! : TH-02 Cerporate Sences 3: Equipment Caligration and Testing Services,
Serlat No.: 395034175
O No.: UAE.EFM.184/2565

Condition As-Recetved: Ussd ltem

Recaived Date: 18 May 2023
Gallbration Date: 22 May 2023

1o 24 May 2023
Reference: 2305-0B41WSC Submitted by: United Analys\ and Englnoering Consultant Ca.,Lid.

Amblent Temperatura; {25 & 3 ) °C

(50420 % 81 50 Udomsuk 41, Sukhumwit Road, Bangchak,

Pheakhanang, Bangkok 10260

Relative Humidity:

Procedure used:  Calibretion were conducted using in-house calitration procedure CP-HOA according te comparison

wiih stantfard chilled minor sensor for humidity function and with standard
probe for function inta humidity 7 temperature chamber,
Londition of this rasull of calibration
1.Refarenca standards instuments :
Instrument Mode| Serlal No. Certificate No, Due Date
1) Chilied Miror Hygrometer Dow Masler 44730 20583A 14 Jun 2023
2) Handheld Thermameter With Sensor 1521 A5A332 2211251 12 Ocl 2023

2.The ceriificate Is valid enly fa the Item cafibratixd on date end place of calibmtion,

3.This Certificalion s traceabla lo tha Internatienal System of Unit maintsined throughi-
-National Instilute of S{andards and T;chmhgy {NIST) , The Uniled States of America
-Naliona institute of Metrology Thailand (NIMT}

Calitrated by :  Kraipop Onrat
IssueDate: 25 May 2023

Approved Sigiatory :
{/1Chaksil

[ 1Pomthippa Tameyakut
[ ]Vigoro Tantiyavasti

Lenslumuny
B 0314979
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Cert. No.: 23H1101

Page.: 2 of 2
Resuit of Callbration;- Without Adjusiment
Funcilion: Humidity Measurement
Reference Standard uuce Uncertalnty
Temperature Humidity Reading Error of Measuroment
C) [%R.H.} (ERH) (%RH.) {%RH.)
250 40.1 41 09 13
250 0.1 51 09 18
250 60.0 60 0.0 18
250 702 67 32 16
Resull of Galibration:- Without Adjustment
Function: Temperature Maasurement
Standard vuct Uncertainty
Temperature Reading Enmvor of Measurement
e) ('c) {'C ()
20.014 204 C.3e6 042
25022 258 D.578 042
30.033 303 0.267 042
40.000 40.1 0.100 042

WUC* : Unit Under Cafibration
The reported uncertainty of measurement was base on standard uncertainly multiplied
by caverage factor k = 2,00, providing confidence leve! approximelcly 954%.
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Certificate of Calibration
Customer
Name + UNITED ANALYST AND ENGINEERING CONSULTANT Certificate No : 23-ACT-085
CO.LTD. Request No : Req-2023-0976
Address = §1 Sai Udomsuk 41. Sukhumvit Roud, Bangchak,
Prakanong. Bangkoh H260
Lnit Under Calibration Desaifs
Mgasurement item - Acoustic Calibrator Class : 2
Manufacturer : LARSON DAVIS Range : 94, 114 3B/ 1000 By
Model s CALISO Intument Status - Lsed
Serial Numbet + AISR
D 5 UAE EFM.056/2564
Calibration Environment and Detalls
Temperature aT)
Humidity : {50+ 20%RH)
Borometric Prevsure - (1013 £30.0hPa)
Received Date + b May 2023
Calibration Date . 12 May 2023
Lovation of Calibration : LAB 1 Acoustic
Calibration Procedure  : In-house method CP-ACT 02 based on {EC 60942:2017 Electroacoustics - Sound calibrators
| Reference Standard Model Serial Number Tracesble Due C:IIhratIun__
[ Sound Cattror sv3sa 58079 BEI MMy 205
THD Muitimeter ;)lS 1047765 NIMT 31 Jznuary 2024
Traceability : This centificate providoes trsecability of measurcment 1o recognized nationai slandard, and to the

realization of the international System of Unils (S1).
Note

“The reported uncertainty is based on standard unceaioty multiplicd by the Coverage Fector k- 2, providing o jevel of

confidence approximately]

Calibrated By :

P
Service Calibratian Engineer Calibralion Enginee Supervisor

lssae Date © 12 May 2023

e EAEE ey

NSOV ATIVE INSTRUMI ST EALTHR A

IANIVLIVE INSERUMEST O 1 TE HE )

DMK L NN TN ARGRS 1T AAHON BANG RALO,

AMPINE BANG P SN T TR AN PROVING] Hetan [HARL AN
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Page 2ol 2

Certificate No - 23-ACT-065
Reques{ Yo : Req-2023-0976

Sound pressure level Calibration Resulls : Withioul Adjustment
Calibration Range | Without Adj (dB) A @B) | Uncorainty | Ascepuance bkt |
(4R | Measured Error Memsured | Emor | (£dB) | Clwa2{+dBy
9idB: IKKH, | 9391 -0.09 | - | ou 0.40
11468 W0 H, | 1139 am T an va0 |

Frequency of Sound pressure level

Calibration Range Withoat Adj it | infy | Aeceptance limlt
g [Messured 06| Error 51 | Mewswred )] Eeror o) | (42 Chss2(+%)
91dB71000Hz | 100000 o | Lo |
U4dB 10000z | 100000 [ T o 17

Total Harmonie Distortion pius Noise of Sound pressure level {THD+N %)

Calibration Range Without Adj Acceplance timit
(Hz) Measured {%%) Measured (%) {(£%) Class 2 (%)
04 dB /1000 Hz. 0.02 - 040 30
114dB 7 1000 Hz. 0.23 - 040 3.0
Note :

End of Calibration

The recudts resten udy o e tems

e The eerific v sl o b rrgursy . =aeege Tl wRbaat wrisen aggersal o s bt It ez

iRy

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

451-451/1 Slrinthom Rd,Bangbumi, Bangplud Bangkaok 10700 THAILAND. RSC-THSHTIS 12028
Tel0-2435-8800 Fax0-2433-1679 e-mailcal pif Ip!
Cert. No. : ACL23022
Pages : 1of8

Calibration Certificate

Equipment : SOUND LEVEL METER

Manufacturer : RION

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

Serlal No.: 00321434/ 156124 / 11454

1D No.:

Condition As Found : GOOD

Customer : UNITED ANALYST AND ENGINEERING CONSULTANT (UAE)
81 SOI UDOMSUK 41, SUKHUMVIT ROAD,
BANGCHAK SUB-DISTRICT,
PHRAKHANONG DISTRICT, BANGKOK 10260
THAILAND.

Locatlon :

Ambient Temperature : (230 £3) °Cc

Pressure : (1013 23 ) kPa

Relative Humidity : (500 £20 ) %

Recclved Date : 06 JANUARY 2023

Callbration Date : 10-12 JANUARY 2023

Date of Jssue ¢ 16 JANUARY 2023

Calibrated by = ‘Nathakom Pisutpaisan

Approved by :

This certificate is issued in with the of ISO/IEC 17025 sandard, may not be reproduced
other them in full, except with the prior writica approval of the head of Culibration Laboratory.

tenaslumuny

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

o Continuation of Calibration Certificate
Cert. No. : ACL23022
JobNo. : VC66ACD023
Pages : 208

Calibration Procedure : CP-AC-01

Calibration Methed :
This equipment was calibrated by based on IEC-61672-3 (2013) Standard for sound fovel meter (SLM).
The SLM had tests k0 Acoustical and Electrical signal tests of frequency weighting with Anschoic chamber and Reference

Standard nstruments.
Tor tests results of each items were made by observation of cach Instniments display and also with SLM's display.

Conditlon of this result of calibration :
1, Reference Standard Instruments :

Instrument Mods] Serial No. Cert. No, ate
Waveform Generator 332104 MY48017076 EF0007-22  04-Feb23
Waveform Generator 35118 MYS2302742 EF-0008-22  04-Feb23
Digital Mohtimeter I461A MYS3220104  EEL.BP.04/0265 09-Feb-23
Digital Molimeter 33461A MY53220076  EELBP.03K265 09-Feb-23
Digital Multimeler 4614 MY60024273  EEL.BP,05/0265 09-Feb-23
Programmable Atteaustor MAT-1070 62100114 EFQ00922  07-Feb-23
Condenser Microphone 4180 2977900 AA-I013-22  24-Feb23
Measuring Amphifier NAZKAI 34560495 AA0S22  22-Feb23

2. This result of calibration was found accurate as shown on date and place of ealibration for this calibrated jtem only.
3, This certificale is tracenble to the & ional system of unit maintained at :

3.1 National Institute of Metrology (Thailand).

3.2 Thailand Institute of Seientific and Technological Research (TISTR).

Long

QF-TS12-04-04-020664

SITHIPORN yi SITHIPORN ASSOCIATES CO,LTD.
associates -~ CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23)22
JobNo. : VCGHEACHO23

Pages : 30f8
Summary of Measurement Result s
U T Moaxi "
Parameter Fass | Fall uncertainty of
{dB)
— (dB)
1, Absolute v I - 02 NA
2. Self-penerated noise v - 02 NA
3. Acoustical slgnal tests of 1
125 Hz v 03 0.6
1000 Hz v 03 0.6
8000 B v | - 03 07
4, Elcotrical signl tests of frequenny weightings |
For 10 Hz10 4 kFiz v 03 | 06 |
For >4 kHz to 10 kHz o 03 0.7
For > 10 kHz to 20 kHz 1 - - 10
|5. Frequency and time weightings f 1 kiiz v - 0.2 02
6. Long - term stability v = 0.1 0.1
7. Level linearity oa the reference level range v - 02 03
8. Level linearity imcluding the level range contro] v [ - 02 0.3
9. Tone burst response -l -] 02 0.3
10. Pesk C sound level v - 02 0.35
11. Overload indicati v - 02 025
12, High Jevel stability v E 0.1 0.1
Lang

QF-TS12-04-04-020664

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
Associiai est- CALIBRATION LABORATORY
Continuation of Calibration Certificate

Cert, No. : ACL23022
JobNe. : VC66AC0023

Pages : 4of8
Result of calibration ;
1. Absolute sensitivity
Reference Measurod Acceptance
Acoustic Signal Valoz Deviation Limit
(dB) (dB) (dB) {dB)
93.9 (92.95) 939 0.0 0.3
2. Self-generated noise
2.1 Normal test
Messured Velue |
(dB)
154

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

Frequency Messured value
Weighting (dB}
A - weight 108
C - weight 13
Flat 29
3.A signal tests of
Meter free-field acoustic response at a level of 84 dB
Deviation from vartous fr response curve (dB) |
(Hz) i | Acceplance
Flat C-wei;
| ght At Limits |
125 0.1 0.2 0.2 £1.5
1000 00 0.0 0.0 1.0 |
8000 ol | o2 02 45,0 |
'
an

QF-TS12-04-04-020664

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
associstes CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : AC123022
Job No. : VC66AC0023
Pages : S5of8

4 signal tests of Freq gt
‘Weighting network response with relative to 1 kHz.
Fi Deviation from various ighti corve (dB)
{Hz) . P Acceptance
Flat C-weight A-weight Yol
63 0.0 0.0 0.1 2.0
125 0.0 00 00 1.5 1
250 0.0 0.0 0.0 +15
500 0.0 0.1 0.0 +1.5
1000 0.0 0.0 0.0 +10
2000 ¢ 0.1 0.0 2.0
4000 0.0 0.1 0.0 3.0
8000 0.0 0.1 0.1 5.0

5, Frequency and time welghtings at 1 kHz

5.1 Frequency weightings et | kHz
| Measwed | Devisted | Asceptance
Frequency Vilue Value Limits
Welghting (dB) (dB) (dB)
A - weight 940 00 -
C - weight 940 00 +£02
L Flat 940 0.0 £02
5.2 Time weighting at 1 kHz
Measured Deviated Accepiance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
Fast 94.0 0.0 B
Slow ) 0.0 £0.
Leq 94.0 00 0.1

6. Lang - term stabliity

SLM Display | SLM Display | Deviated Acceplance
Frequency at initial a1 final Value Limits
Weighting (dB) (dB) (dB) (d8)
A - weight | s 941 01 | 03 |
'
BN

QF-TS12-04-04-020663
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SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
PR SOTlRIt S CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23022
Job No, : VC66AC0023

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
B3 @ 1aes - CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23022
Job No, : VC66ACH023

Pages @ Gof8 Pages : Tof8
7. Level linearity ox the reference Jovel range 8. Level linearity including the level range control
Anticipated | Measuwred | Devisted | Acceptance | Anticipaizd | Measuwred | Deviated | Acceptance
Value Value Value Limits Range Value Vilue Value Limits
(dB) (dB) (dB) (dB) (dB) (dB) (dB) (dR)
137.0 1370 0.0 211 Auto 94.0 9.0 0.0 411
136.0 1360 00 1.1
135.0 135.0 0.0 + 1.1 9. Tonc buret response
134.0 1340 00 3 Time Tone burst Anticipated | Measurcd | Devisted | Aceepiance
133.0 133.0 0.0 £1.1 duration, Ts | Cycle Value Valne Value Limits
132,0 132.0 0.0 +1.1 Weighting {(ms) (B) | (dB) (dB) (dB)
1310 131.0 00 L1 | 0.25 1 108.0 108.0 0.0 15;-5.0
1200 1290 0.0 *11 Fast 2 8 117.0 117.0 0.0 10;-25
124.0 1240 0.0 £1.1 200 800 1340 134.1 0.1 1.0
1190 119.0 0.8 11 Stow 2 8 108.0 108.0 0.0 15;-5.0
14.0 114.0 0.0 £1.1 200 200 127.6 1276 0.0 1.0
109.0 109.0 0.0 %11 0.25 1 99.0 98.9 -0.1 15;-5.0
1040 1041 o1 | =11 | SEL 2 3 108.0 1080 0.0 10;-2.5
9.0 9.0 ) £11 200 800 128.0 128.1 0.1 +1.0
94.0 4.0 0.0 x11
89.0 89.0 00 11
840 840 | 00 1 10. Peak C sound tevel
L1 2] 00 gt Namber of cycle Anticipated | Measwed | Devisted | Acoeptance
740 = 80 28] in Valie [ Valus, Lepeak{  Valuo Limits
9.0 69.0 00 £11 st signal (aB) (aB) (am) (dB)
640 40 RS =1 Cont 1330 1339 0.0 -
59.0 =0 . L1l One 1364 1363 2.1 3.0
| sa0 540 0.0 211
9.0 490 00 1.1 Number ofcydlo PRI T T 1 Deviaed | &
450 4.0, 04 *:1 n Vil Valae Value Limits
9.0 390 0.0 : 1 i (8) (a5} (B) e
::):: ::.: j: + :.1 Contl 1330 133.1 ol -
0 1| 23'9 - 0'1 = 1‘1 Positive half cycle 1354 1352 02 42.0
— - = = Negative half oycle 1354 1352 02 42.0
2%.0 279 0.1 +11 cgsilve
27.0 26.9 0.1 £1.1
260 | 258 02 *1.]
250 | 243 02 =11
' i
QE-TSIZ-04-04-020564 L QF-TE12-04-04-020664 lenasiumuel
SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
associates 7 !
CALIBRATION LABORATORY SITHIPORN ASSOCIATES CO,LTD.
Continuation of Calibration Certificate CALIBRATION LABORATORY
Cert. No. : ACL23022
Job Ne. 45145171 Sitinthom Rd. Bangbumru, Bangphud Bangkek 10700 THAILAND. [t —
Pages Tel0-2435-8800 Fax.0-2433-1679 il:cak Ithiph pf/ om
Cerl. No. : ACL2314d
11. Overload indication Pages : 1ofB
. . .
T (= Calibration Certificate
Fositive Negaiive \Velae: Limits Equipment : SOUND LEVEL METER
onchalf cyole | anc-balf oycle (dB) (48) Manufacturer : RION
596 895 0] RS Model : NI 42/ Microphane UC-52 / Preamplifier NH-24
Serial No.: 00321435/ 176347 /11455
12. High level stability ID No.: UAE.EMA2.08422555
[ SLM Display | SLMDisplay | Devistod | Acsoptance
Frequency at initial at final Valve Limits Condition As Found : GOOD
Weighting {aB) (aB) (dB) (dB)
A - weight 137.0 1369 01 £03 Customer ! UNITED ANALYST AND ENGINEERING CONSULTANT (UAE)
81 SO UDOMSUK 41, SUKHUMVIT ROAD,
BANGCHAK SUB-DISTRICT,
PHRAKHANONG DISTRICT, BANGKOK 10260
THAILAND,
‘The reported oncerizimy is based on a standard uncertainty multiplicd by coverage factor & =2
Y I Location : -
orany value following g & lavel of’ of 95% Amblent Temperature : (220211 o
Pressore : {1013 +3) kPa
End of Calibration G Relative Homldity : (500 £20) %
Received Date : 05 MAY 2023
Calibration Date ¢ 08 09 MAY 2023
Date of Issue : 10 MAY 2023
Calibrated by :
Approved by :
‘This certificate s issued in with the requi of ISOAEC 17025 standard, may nol be reproduced
other than in full, except with the prior wrilten epproval of the head of Calibration Laboratory.
f
QF-TS12404-04-020664 LonNdn Lﬂﬂﬂ'ﬁ‘hlﬂ')UQU

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

siEsaciates CALIBRATION LABORATORY
Continuation of Calibration Certificate -
Cert. No.
Job No.
Pages
Calibration Procedure : CP-AC-01

Calibration Methed ;

This cquipmen was calibrated by bascd on IEC-61672-3 (2013) Stndard for sound lével meter (SLM).

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

For tests results of each items were made by abservation of each Tnstruments display anid also with SLM's display.

Condition of this result of calibration :

1, Reference Stendard Instruments :
Instrument Maode! Serlal No, DueDate
Waveform Generator 33210A MY48017076 EF- -23 W-m-24
Waveform Generator 335118 MY52302742 EF-0Q1023  O7-FEB-24
Digital Multimeter 334614 MY53220104  EEL.BPBOA266 13-FEB-24
Digital Muktimeter 134614 MY53220076  EEL.BP 29/0266 13-FEB-24
Digital Muttimeter 344614 MY60024273  EELBP3IN266 14-FEB:24
Programmable Attenuator MAT-1070 62100114 EF-0011-23  03-FEB-24
Condenser Microphone 4180 2577900 M-m' 123 14FEB24
Measunng Amplifier NA-4ZKAI 34560495 23 14-FEB-M

2, This result of calibration was found accurate es shown on date end plece of calibration €br this calibrated item only.

at:

3. This certificate is traceable 1o the is jonal system of nit

3.) Nationzl Institute of Metrology (Thailand). B}
3.2 Thailend Institute of Scientific and Technologicsl Reseaich (TISTR).

QF-TS12-04-04-020664

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
associates CALIBRATION LABORATORY

Continunation of Calibration Certificate

Uncertaiaty Maximum-permitted
Parameier iPass | Fall oncertainty of
sl Weasurement (_dB)
1. Absolute sensitivity v 02 L N/A
2, Self-generated noise o - 02 NIA
3. Acoustical signa) tests of frequency weightings I 1
125 Hz v = 0.3 0.6
1600 Hz v - 03 0.6
8000 Hz v | - 03 07
4. Electrical signal tests of frequency weightings
For 10 Hz to 4 kHz HEARE 03 i 05
For >4 kHz o 10 iz v - 0.3 0.7
For > }0kHz to 20 Kz - - - 1.0
5. Frequency and time weightings at | kHz v - 0.2 0.2
5, Long - term stability ¥ - 01 0.1
7. Level lincarity on the reference level range v - 02 0.3
8, Lovel lincarity inchding b lovel range eontrol v | - 02 03
9. Tone burst responss v - 03 0.3
10. Pexk C sound level v - 02 035
11, Overload i v = 02 T0.25
12, High level stability v 0.1 0.1
Note : Pass/Fail evaluation for each parameter,
wilt be considered 1ogether from the p Timis and the Maxi peritted inty of

QF-TS12-M-04-020664

SITHIPORN) SITHIPORN ASSOCIATES CO,LTD.
assoctates ©  CALIBRATION LABORATORY
Continuation of Calibration Certificate

Cert. No, : ACL23144
Job No, : VC65AC0053

Pages : dof8
Result of calibration ;
1. Absolute sensitivity |
Reference Measured Agceptang mance
Acoustic Signal Value Deviation Limit
{aB) (dB) (dB)} {dB)
93.9 (93.98) 939 [0 403

2, Self-generated nolse
2.1 Notmal test

Measured Value
(dB)
143

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

Frequency Measured value
Weighting (dB)
A - weight 118
C - weight [ 175
Tlal 23.3

3.4 tienl signa) tests of -
Meler free-field scoustic response a1 & lebel of 84 dB

Frequency Devistion from ¥arious frequency resporise curve (dB)
(Hz) " F Acceptance
Flat [on A t-
i rsiah  Limits
s | 03 03 0.3 =15
1000 13} 0.1 0.1 =10
8000 02 03 0.2 = £5.0

QF-TS | 2-04-04-020664

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
aissociates i CALIBRATION LABORATORY

Continuation of Calibration Certificate

Ceri, No. : ACL23144
Jobh No. : VCE66AC0053
Pages : Sof8
4. Electrical slgnal tests of frequency welghtings
‘Weighting network response with relative to 1 kHz.

| Freguency | Deviation from varons ights cu_rr(dB)
(Hz) q 3 Acceplance

Flat C-weight A-weight Limits

63 0.1 -0.1 0.0 *2.0
125 00 0.0 [E *15
250 0.0 0.0 0.0 =15
300 1 0.0 0.0 0.0 £15
w00 | oo 0.0 0.0 o
08 | ol 0.0 i2%)

0.0 0.0 0.0 £3.0

0.0 0.1 0.1 5.0

5. Frequency and time wefghilogs at 1 kHz

5.1 Frequency weightings a1 1 kiz
Anticipated | Measured Devisted | Acceptsnce

Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) {dB)
A - weight 940 94.0 09 +02
C - weight 94.0 %40 00 £02

Flat 940 | .94 (] +02

5.2 Time weighting at 1 kl{z

Anticipated | Measured Devisted Acceptance

Frequency Value Yol Value Limils
Weighting (B) | () (¢8) ()
Test 94.0 4.0 00 01
Slow 910 %40 | oo 01
L 40 | 940 | 00 +01

6. Long - term stability

i ‘SLM Display | SLM Display |  Deviated Acceplance
Frequency at initial ot final Value Limits
Weighting (dB) | (dB) (48) (aB)
A - weight 94.0 94,0 00 | 03

QF-T812-04-04-020664
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SITHIPORN; SITHIFORN ASSOCIATES CO,LTD.
assoclates © AT IBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23144
Job No. : VCE6ACU053
Pages : Gof8

7. Leve) linearity on the reference level range

Anticipsted | Measured Deviated Acceptance
Value Value Value Limits
(dB) (dB) {dB) (dB)
137.0 137.0 0.0 £1,1
136.0 136.0 00 £1.1
135.0 135.0 00" &1
134.0 134.0 09 )
133.0 133.0 00 =11
132.0 132.0 0.0 £1.1
131.0 1310 0.0 +1,1
1290 120.0 0.0 %11
1240 124.0 0.0 i1l
119.0 119.0 0.0 =11
1140 114.0 0.0 1.4
1090 109.0 0.0 %13
104.0 104.0 0.0 +1.
99.0 99.0 0.0 +11
94.0 94.0 0.0 =11
89.0 89.0 0.0 =11
84.0 84.0 0.0 £ 11,
79.0 79.0 0.0 =11
74.0 74.0 09 £1,]
65.0 69.0 .00 £1.1
64.0 64.0 oo ] s13
59.0 59.0 0.0 +11
540 54.0 . on *1.
49.0 49.0 g £1.]
33,0 44.0 00 + 1)
390 389 0. £1.]
34.0 339 .1 E1.]
300 29.9 0.1 x1.1
200 289 0.1 1.1
280 219 -0.1 £1]
270 269 0.1 +1.1
260 259 0.1 11
250 18 2.1 £ 1.1

QF-T512-04-04-020664

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
asseciates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23144
Joh No. : VC66ACONS3
Pages : 7af8

B. Level linegrity including the level range control

Anticipated | Measured Deviated Acceplance

Range Value Value Value Limits

(dB) {dB) {dB) (dB)
Auto 94.0 95440 0.0 +}].3

9. Tane burst response
Time Tone burst Aniicipated | Measured Dcv\wed

duration, Tb Cycle Vahe Value Valua

Weighting | (ms) (48) (a8) (48)
025 1 108.0 1079 0.1
Fast 2 [ nz0 | 170 00
200 800 1340 134.1 Q.1
Slow 2 8 108.0 108.0 0.0
200 ROO 127.6 127.6 0.0
0.25 1 93.0 939 -0.1
SEL 2 8 108.0 108.0 00
200 800 1280 128.1 0.1

10. Peak C sonnd Jevel

Number of cycle Anticipated | Measured | Deviated | Acceplance
in Value o ¥alie Lopeak]  Value Limits
test signal (dB) (dB) (dB) (dB)
Conti 1330 | 133.0 0.0 3.0
- One 1364 1352 0.2 +3.0
Number of cycle Anticipated Measured Devisted Accepiance
in Value Value Value Limits
lest signal (dB) (dB) (dB) (dB)
Continuous 133.0 1330 0.0 2.0
Pasitive half cycle 135.4 135.2 0.2 2.0
Negative half cycle 1354 135.2 -0.2 £2.0

QF-TS12-04-04-020664

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
adERLates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23144
Job No. : VC66ACODS3
Pages : 8of8

11. Overload Indication

Measured value (dB ) Devisled Accepunce
Positive Negative "Valoe Limits
one-half eycle | one-half cycle {dB ) (dB )
856 395 0.1 415

12. High level stabllity

SLM Display | SLM Display | Deviated | @ocopance
Frequency &t initial &t final Value Limias
Weighting (dB) (dB) (dn) ()
A - weight 1370 137.0 0.0 | B

The reported uncettainty is based on a standard uncerainty multiplicd by covendge factor k =2

or any value following i iding 2 lavel of of. fimately 95 %

End of Calibration Certificate e

QF-T812-03-04-020664

SITHIPORN ASSOCIATES CO,.LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd ,Bangbumiu, Bangplud Bangkok 10700 THAILAND. NAC-TR- TS PRI
Tel0-2435-8800 Fax.0-2433-1679 e-maliicalc com I

P it

Cert. No. ; ACL23145

Pages @ lof8
. . .
Calibration Certificate
Equipment : SOUND LEVEL METER
Manufacturer ; RION
Model : NL-42/ Microphone XC-52 / Prexmplifier NH-24
Serial No.: 00321440 / 156393 / 11460
ID No.: UAE EMA2,089-2555
Condition As Found : GOOD
Customer : UNITED ANALYST AND ENGINEERING CONSULTANT (UAE}
&1 501 UDOMSUK 41, SURHUMVIT ROAD,
BANGCHAK SUB-DISTRICT, ¥
PHRAKHANONG DISTRICT, BANGKOK 10260
THAILAND.
Location :
Ambient Temperature : (23023) ¢
Pressure : (113 23) kPa
Relative Humidity : (50,0 £20) %
Reccived Date : 05 MAY 2023
Calibration Date ¢ 08 -03 MAY 2023
Date of Issue ; 10 MAY 2023
Calibrated by : Nathakorm Pisutpaisan
Approved by :
This certificate is issued in with the of ISOAEC 17025 standard, may not be reproduced

other than in full, excepl with the prior written approval of the head of Calibration Leboratory.

tonaslumuny
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SITHIPORN; SITHIPORN ASSOCIATES CO,LTD. SITHIPOR Ny SITHIPORN ASSOCIATES CO,LTD.
pesociates. CALIBRATION LABORATORY Fesociates. CALIBRATION LABORATORY
Continuation of Calibration Certificate Continuation of Calibration Certificate
Cert. No. : ACL23145 Cert. No. : ACL23145
Job No, : VC66AC0053 Job No. ; VC66ACHS3
Pages : 2of8 Pages : 3ofB
Calibration Procedure : CP-AC-01
Summgry of Measorement Result;
Calibration Method : B
This equipment was calibrated by based on IEC-61672-3 (2013) Standard for sound Jovel meter (SLM). o U: Listy
The SLM had lests to Acoustical and Electrical signal 1ests of frequeacy weighting with Anedhoic chamber and Reference Parameter IPass | Fall uncertainty of
Standard Tnstruments. 3 (4n) measurement {(dB)
For tests results of each items were made by observation of cach Tnstruments display and elso with SIM's display, 1. Absolute ivi P = 0.2 N/A
2. Self-generated noise v - 02 WA
Condition of this result of calibration : 3. A lIcal signal tests of = |
1. Reference Standard Instruments : 125Hz v 03 0.6
Iostrument Maode] Serjat No, DII.P:L{ 1000 Hz v 0.3 0.6
Waveform Generator 332104 MYA4E01 7076 EF: 23 O7-FEB-24 8000 Hz v . 0.3 0.7
Weveform Generator 33511B MY52302742 EF-0010-23  O7-FEB-24 4. Elestrical sigaal tests of froquency weightings
Digital Multimeter 334614 MY53220104  EELBPBOO265 13-FEB-24 For 10z 104 klTz = 0 6
Digita! Maltimeter 334614 MYS322007%  EEL.BP29A266 13-FEB-24 Fors 4 iz 10 10 K2 7 1 03 o7
Digital Multimeter IM6IA MY60024273  EEL.BP 10266 14-FEB-24 For> 10 KHz 1o 20 KHiz . N I
Programmable Attenuator MAT-1070 62100114 EF-001123  08-FEB-24 3 P T——y o 0z )
Condenser Microphone 4150 2977900 AAWOI23  4FER-2 = e "m et v o 4 o
i i - 34560495 5 -FEB-24 g =
Mot Aplificc Ny AR 7. Level nearity on the reference level range v - 02 03 ]
2. This result of calitration was found accurate as shown on date and place of ealibration £o¢ this calibrated item ‘only. 8. Level linearity including the level range cantrol ; 02 03
3. This certificase is traceable to the i ional system of unit maintained at : 9. Tone burs! response E 0.y
N oA (Thalani) 10. Peak € sound level | v - 02 fi3s
-} Tationph laseiine of Metrology (Thalan S— 11. Overload indication v l== [ “02s
3.2 Thailand Tastimte of Scientific and Technological Kagearch {TISTR), 12, High level stability % ol o1
Note : Pass/Fail evaluation for each parameter,
will be considered Ingether from ihe acceptance limit and the Maxi: permirted inty of
' '
Lanasiumun
QF-TS1244-04-020664 QF-TS12-04-04-020664
SITHIPORN SITHIPORN ASSOCIATES CO,LTD. SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
associates CALIBRATION LABORATORY pssoclates - A IBRATION LABORATORY
Continuation of Calibration Certificate Continunation of Calibration Certificate
Cert. No. : ACL23145 Cert. No. : ACL23145
Joh No. : VC66ACHS3 Job No. : VC66AC0053
Pages : 4of8 Pages : 50f8
4. Electrical signal tests of frequency weightings
Result of callbration ;. Weighting netwark response with relative 1o § kHz.
1, Absolute seusitivity -Fr:quen; N Deviation from various frequency weightii ses;ouse curve (dB)
Reference Measured Avceptance (Hz) . A Koeepuance
Flat C-weight A-weight i
Acouslic Signat Vahie Deviation Linmt & Limiig .
(dB) (dB) (B) (d8) 5 EQ 201  |SeEnT =
93.9 (93.58) 939 an 0.3 125 0.0 0.0 00° 215
250 0.0 0.0 00 #1.5
2. Self-generated noize 500 LX) o0 o 3L
2.1 Normal lest 1600 0.0 0.0 00 w0
200 | 00 0.0 0.0 2.0
M‘“;";;’ )" ke w0 | 0o 00 0.0 50,
s 3000 | 00 o1 | ey | a0
2.2 The microphone of the sound level meter was replaced by electrical signaliinput device. 5. Frequency and thme welghtings a( 1 kilz
Frequency Measured volue 5.1 Frequency weightings at 1 kHz
Weighting (a8) — - =
- Anticipated | Measyred Deviated Acceptanie
vt 12.6 Frequency Value Value Value Limits
C - weight 17.9 Weighting (aB) (@) | (dB) (dB)
Elal 2.8 A - weight 94.0 540 0.0 202
C - weight 94.0 94.0 (1) =02
3.acusticy dpoaliests of e Fat 340 | 940 00 202 |
Meter free-field acoustic response at 2 lebel of 84 4B
Frequency Deviation from variuus ff ighting resporise curve (dB) 5.2 Time weighting a1 1 kHz
(Hz) T " Acceptance Anticipated | Measured | Deyisted | Acceptance
Flat C-wii| A-weight. o g
sht = Limits Fregoency Value Valuo Value Limits
125 0.5 05 0.5 £15 | Weightng (dB) (dB) (@) (dB)
1000 0.2 0.2 02 +10 | Fast 94.0 94.0 0.0 £0.1
| 8000 -1.3 -1.2 -1.2 5.0 ] Show 94.0 940 0.0 20.1
Leg 940 | 940 00 01
|
6. Long - term stability
SLM Display | SLM Display | Deviated Accepience
Frequency at initial at final Value Limits
Weighting (dB) (dB) | (4B) (dB)
A - weight | %0 | %40 | o0 | =03 |
'
wnansluemyn
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
Bpoclags CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23145
Job No. : VC66ACHUS3
Pages : 60l8

7. Level lincarily on the reference kevel ranpe

Anticipated Measured Deviated Acceptance
Value Value Value Limits
(dB) (dB) (dB) (aB)
137.0 1370 || 00 %11
136.0 136.0 0.0 1.1
135.0 1350 00" £1.1
134,0 134,0 0.0 |
1330 133.0 0.0 £1.1
1320 132,0 0.0 £1.]
131.0 131.0 0.0 #1.1
129.0 129.0 0.0 £1.1
1240 124.0 00 =1}
119.0 119.0 0.0 211
1140 114.0 0.0 £1.1
109.0 109.0 0.0 £1,]
104.0 104.0 0.0 211
99.0 99.0 0.0 1.1
940 94.0 0.0 *1.1
20.0 29.0 0.0 %11
840 84.0 0.0 + 1.1
790 79.0 00 PRA
74.0 74.0 00 £1.1
69.0 69.0 0.0 £1.1
64.0 64.0 00 %11
8.0 59.0 0.0 L1
54.0 539 01 £1.1
490 49.0 0.1 1.1
44.0 48 0.1 £1,1
390 389 0.1 =11
340 339 0.1 £1.]
300 29.9 0.1 =11
290 28.9 0.1 £1.1
280 279 0.1 x1.]
270 269 .1 £1,1
26.0 25.9 0.1 £1.1
250 25.0 0.0 £1.4

wnaEslumuny

QF-TS11-04-04-020664

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
assgegaes CALIBRATION LABORATORY

Continuation of Calibration Certificate

B. Level linearity including the level range control

Anticipated | Measured Devisted Accepiance

Range Valus Valus Value Limits
(dB) (dB) {dB) 10 )
Auto 940 94.0 0.0 1.1

9. Tone burst respouse

Time Tone burst Anticipated | Measured [Dewiuted | Acceptance
duration, T Cycle Value Value Value Limits
Weighting | (ms) (dB) (dB) (dB) (d8)
0.5 1 108.0 107.9 0.1 15350
Fast 2 8 1170 1170 00 1.0;-25
200 £00 1340 134.0 0.0 £L0
o 2 ] 108.0 108.0 0.0 18:.50
200 800 121.6 122.6 0.0 #£10
025 1 290 985 0.1
SEL 2 8 108.0 108.0 0.0
200 800 128.0 1281 0.1

10. Peak C sound level

Number of cycle Anticipated Measured Deviated Aocoeptance

m Vahie | Veioéilepik] | Value Lingits

test sigaal (dB) (dB) (dB} .(dB)
Continuous 133.0 133.0 0.0 £3.0
One 1364 1362 02 3.0

Nunber of cycle Anticipaied Measvred Deviated Acceptance

in Value Value Value Limits

test signal 1dB) (dB) (dB) {dB)
Continuous 133.0 131.0 0.0 2.0
Positive half cycle 1354 1352 0.2 2.0
Negative hall cycle 1354 135.2 0.2 2.0

engslueunu

QF-TS12-04-04-020664

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

Continuation of Calibration Certificate

Cert. No. : ACL23145
Job Ne. : VC66ACTHOS3
Pages : Bof8

11, Overlond indleation

Measured value (dB )} Deviated Atcopnie
Positive Neganve “Valus Lamits
une-half cycle | one-half eycle {dB) {dB)
895 | 897 02 =l.¥

12, High level stabitity

SI.M Display | SLM Display Deviated m
Frequency alinitist al final Value Limiss
Weighting (a8) (dB) (d8) ()
A - weight 1370 | 1370 ] i3

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

or any value following calculation.providing a lavel of of app 95 %

~—————— End of Calibration Certficate

onanstuenuey

QF-TS12-04-04-020664

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

451-451/1 Silnthom Rd Bangburnru, Bargplud Bangkok 10700 THAILAND. NSC-TISI-TIS $7025
Tel.0-2435-8800 Fax0-2433-1679 e-mallicalc ithi om httpys ithi com
Cert, No. : ACL23111
Pages ¢ 1of8§

Calibration Certificate

Equipment : SOUND LEVEL METER
Manufacturer : RION

Model : 'NL-42/ Microphone UC-52 / Preamplifier NH-24

Serial No.: 00321441 /139083 / 11461

D Neo.: UAE.EMA2,090.2555

Condition As Found : GOUD

Customer : UNITED ANALYST AND ENGINEERING CONSULTANT (UAE)

81 301 UDOMSUK 41, SUKBUMVIT ROAD,
BANGCHAK SUB-DISTRICT,
PHRAKHANONG DISTRICT, BANGKOK 10260

THAILAND.
Location :
Ambient Temperature : (230 +3) °C
Pressure : (1013 3 ) kPa
Relative Humidity : €500 z20) %
Received Date : 05 APRIL 2023
Calibration Date : 10-11 APRIL 2023
Date of Issue ; 18 APRIL 2023
Calibrated by : Nathakorn Fisutpaisan
Approved by :

‘This certificate is issued in accordance with the requirements of ISOAEC $7025 standard. may not be reproduced

other than in full, except with the prior written appreval of the head of Calibration Laborutory.

wonanslumuny
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SITHIPORN,; SITHIPORN ASSOCIATES CO,LTD. SITHIPORN,; SITHIPORN ASSOCIATES CO,LTD.

associat assaciates ~ -
£ = soCiates CALIBRATION LABORATORY : CALIBRATION LABORATORY
Continuation of Calibration Certificate - _Continuation of Calibration Certificate
Cert No. : ACL23111 Cert. Nu. : ACL23111
Job Ne. : VC66AC0044 Job No. : VC66ACO044
Pages 1 20f8 Page:  : Jofg
Calibration Precedure CPB-AC-0!
um ; of V] reme: ult;
Calibration Method :
This equipment was calibrated by based on IEC-51672-3 (2013} Standard for sound level meter (SLM). ) == 1 U s =—ma
The SLM had tests 10 Acoustica) end Electrical signal tesis of frequency weighiing with Anechoic chamber and Reference Parameter Pass | Fail Im:eﬂai:tv of
Standard Instruments. (dB} N
measurement (dB)
For tests results of each items de by lion of each display and also with SLM's displsy. 1. Absolute sensitivity v = 02 NiA
2. Self-generated noise v 02 N/A ]
Condition of this result of calibration : 3. A ical signal tests of frequency
L. Reference Standard Instruments ¢ 12542 v = 0.3 0.6
Instroment Model Serizl No. Cert, No. Due Date 1000 Hz v = 03 0.6
‘Waveform Generator 33210A MY48017076 EF-0009-2: 07-FEB-24 R000 Hz v . 03 1 0.7
‘Waveform Generator 33511B MY52302742 EF-0010-23 07-FEB-24 4. Electrical signal tests of fr iphtis =
Digital Multimeter 334614 MYS3220104  EELBP300266 13-FEB-24 For 10 Hz 0 4 kHz 7 N o2 53
Digital Multimeter 334614 MYS3220076  EELBP29/0266 13-FEB-24 B For> 4 kiiz 1o 10KHzZ | - T e ———
Digital Multimeter 344614 MY60024273  EELBP 3140266 14-FEB-24 Tor® 10Kz 0 20 kHz = : =
Progmmmuh]f Attenuator MAT-1070 6229!70701011;1 EF-001 11-23 :)S'FEB‘:: 5. Frequency and time weightings at 1 kHz R - 02 0.2
e, e sEsEe e 4
easuring Aroplifier 7 Level linearity on the refereuce level range v - ] 0.2 0.3
2. This result of calibration was found aceurate as shown on date and place of calibration fur this calibruted itern only. : _“f"'“’ linearity including the level range conrol |+ - 02 0.3
3. This cenificate is traceable to the i i system of unit maintained at : - Tono burst response v - - 02 03
10. Pealk C sound level [ V1~ 02 03s
3.1 Nationa] Institute of Metrology (Thailand), = —— =
) ) o . 11, Overload indication | v 1 - 02 | 025
3.2 Thailand Institute of Scientific and Technological Research (TISTR), |12. High level stability IK 7 I o ] o 1
Note : Pass/Fail evaluation for each parameter,
will be considered together fom e limit and the N -permitted inty of
' lu
QFTS12:04-04-020664 QFTSI-04-04-020654 oneTmunud
SITHIPORN SITHIPORN ASSOCIATES CO,LTD. SITHIPORN, SITHIPORN ASSOCIATES CO,LTD,
o iates a T ~ -,
arsoclates CALIBRATION LABORATORY Aesoctates CALIBRATION LABORATORY
S ~____ Continuation of Calibration Certificate . i Continnation of Calibration Certificate
Cerl No. : ACL23111 Cert. No. : ACL23111
JobNe. : VC66ACO044 Job No. : VC66AC0N44
Pages  : 40f8 Pages : Sof8
4. Electrical signal lests of frequency weightings
Result of calibration : Weigliting nerwork response with relative 1o 1 kitz,
1, Absolute sensitivity i Frequency | Deviation from various frequency weighting response curve {(dB)
|
Al tan
Reference Measured Acceptance (Hz) Flat Coweight | A-weight cocptance
Acouslic Signal Value Deviation Limit b Limits
(dB) (dB) {dB) (dB) 63 0.0 0.1 0.0 2.0
939(9395) | %39 00 0.3 125 01 0.0 01 £L.5
250 00 0.0 01 | s
2, Self-generated noisc 300 00, 00 =1 =L
2.1 Nommal test 1000 00 00 08 | o
———————————— 2000 00 00 on | #2.0
M"‘E’g )"“"" 4000 0.0 0.0 00 3.0
f’ 3000 | 0.0 0.0 0.0 +5,0
2 Ihe microphone of the sound Ic_vn:l | meter was replaced by c?-:.c(rical signal input device 5. Frequency and time welghtings at 1 kHz
r —— |
Frequency Measured value 5.1 Frequency weightings at 1 kHz
Weighting {dB)
- Anticipated | Measured Deviated Acceptance
A - weight L — Frequency Value Value Value Limits
C- weight ] Weighiing (dB) (aB) (dB) (88)
Flai 26.2 5 =
= A - weighl 94.0 94.0 0.0 =02
C - weight | 94.0 94.0 | 0.0 *0.2
A ical signal tests of freq) ighting: 1 Flat 04,0 . 94.0 [ 0.0 +0.2
Meter free-ficld acoustic response at a level of 84 dB =
Frequency | Deviation from various frequency weighling response curve (dB) 5.2 Time weighting at 1 kHz
A tance icipate i i ‘_ 1
{Hz) Flat Cowesght Acweight W.ﬁl‘ - Anticipated | Measvred Deviated | Acceplance |
Limits Trequency Value Valre Value Limits
125 of | ot 0.1 1S | Weighting (dB) (dB}) (dB)y (dB)
1000 o1 ER I Y =1.0 Fast 94.0 94.0 00 £0.1
| s [ 07 o | o7 50 Slow 94.0 94,0 00 20
Leg 94.0 940 6o | ol
6. Long - lerm stability
SLM Disploy | SLM Display |  Deviated Acceptance
Frequency atinitial at final Value Limits
Weighing (a3) @B) | () | (dB)
A - weight | 94.0 94.0 0.0 £0.3
' '
wnasbimyns
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD. SITHIPOQRN, SITHIPORN ASSOCIATES CO,LTD.
T CALIBRATION LABORATORY arrocioie CALIBRATION LABORATORY
Continuation of Calibration Certificate Continuation of Calibration Certificate
o Cert. No, : ACL23111 Cert, No. ; ACL23111
Joh No., Job No. : VC66AC0044
Pages Pages : 7of8
7. Level linearily on the reference level range 8. Level linearity including the level range control
Anticipated | Measured | Deviated Aceepur;l Anticipated | Measured | Devisted | Acceptance
Value Value Value Limits Renge Value Value Value Limits
(4B) (dB) tdB) (dB) {dB) (dB) (dB) (dB}
137.0 1371 0.1 +1.1 Ao 9.0 94.0 0.0 1.1
136.0 136.1 0.1 +11
135.0 1351 0. 1.1 3. Tone burst response
1340 1341 0.4 11 Time Tone burst Anticipated | Measured Deviated | Acceptance
133.0 1330 00 £1.1 duration, Tb | Cycle Value Value Value Limits
1320 132.0 0.0 =11 Weighting {ms) (dB) (d8) (dB) {dB)
1310 1310 00 *1.1 025 1 108.0 1079 0.1 1.5;5.0
1250 129.1 o1 =11 Tast 2 8 117.0 116.9 0.1 1.0;25
1240 1240 0.0 =11 200 800 1340 134.0 0.0 £1.0
119.0 1191 0.1 L3V 2 8 108.0 108.0 0.0 15;-5.0
1140 114 01 11 e 200 50 1276 127.6 00 110
109.0 109.1 0.1 £1.1 025 ] 99.0 089 0.1 1.5;-5.0
1040 1041 0.1 £11 SEL 2 8 108.0 108.0 00 10325
9.0 9.1 0.t 211 200 800 128.0 128.0 00 1,0
| 940 94.0 00 #1.1
89.0 9.0 04 1.1
8.0 84.0 T 00 i1 10. Peak C sound level
0 90 0.0 A1) Number of oycle Anticipated | Measured | Devisted | Acceplance
74.0 748 0.0 *1.1 in Value  |Value,Lepeak|  Velue Limits
9.0 69.0 0.0 211 st signal (dR) (dB) (dB) (4B)
540 630 00 1.1 Continuous 133.0 133.0 00 3.0
390 220 00 +11 One 1364 1364 0.0 3.0
540 54.0 0.0 11
20 2.0 = =11 Number of cycle Anicipated | Measured | Deviaed | Acceptance
40 340 . =L in Value Value Value Limits
23:2 ;jg g:z - ;: 1 test signal (48) () (a8) (48)
306 30.1 0.1 %11 Cond 0 —— &0 29
— Positive hall cycle 1354 1351 03 42.0
290 29.1 0.1 1.0 " Y
Negative hal{cycle 135.4 135.] 0.3 2.0
280 28.1 0.1 )1 =
2.0 271 ol | anl
260 263 03 | =Ll
[ 250 252 02 | <11
f '
QF-TS12-04-04-020664 tana'lilumuqu QF-TS12-04-{M-020664 ta na’lih n'] u
SITHIPORN  SITHIPORN ASSOCIATES CO,LTD. .
Aale e CALIBRATION LABORATORY SITHIPORN ASSOCIATES CO,LTD.
Continuation of Calibration Certificate CALIBRATION LABORATORY
Cert. No. : ACL23111 1
Job No. : YC66ACH044 451-451/1 Sirinthom Rd ,Bangbumry, Bangplud Banghok 10700 THAILAND. NSCYISIIS 17025
Pages  : BafR Tel.0-2435-8300 Fax0-2433-1679 e-mailical-center@sithiy com http/ ithi om
Cerl. No. : ACL23027
11, Overload indicstion . . . Pages : 1dI8
T T [T Calibration Certificate
Positive Negative Value Limits Equipment : SOUND LEVEL METER
_onchalfeyele | one-halteycle (d8) (dB} Manufacturer : RION
896 8.5 ~0.1 b5 Model : NI.-42 Micraphone UC-52 / Preamplifier NH-24
Serial No.: 00558036 / 176346 / 47891
12. High level stability 1D No.:
SLM Display | $IM Display | Deviated Acceptance
Frequency atinidal at fioal Value Linits Condition As Found : Cone
Weighling (dB) (dB) (dB) (dB)
- weight 370 130 00 o Customer UNITED ANALYST AND ENGINEERING CONSULTANT (UAE)
- 81 S01 UDOMSUK 41, SUKHUMVIT ROAD,
BANGCHAK SUB-DISTRICT,
PHRAKHANONG DISTRICT, BANGKOK 10260
THAILAND.
The reporied uncertainty is based on a standard uncertainty multiplied by coverage factor k =2
Location : -
or any value following Jation,providing a [avel of confid of i ly 95 % Ambient Temperature : €230 x3) ¢
Pressure : (1013 23 ) kPa
End of Calibration Certificate Relative Humidity : (500 420 ) %
Received Date : 06 JANUARY 2023
Calibration Date : 10 -12 JANUARY 2023
Date of Issue : 16 JANUARY 2023
Calibrated by ¢ Nathakorn Pisuipaisan
Approved by :
This certificate is issued in aceordance with the requi of ISOAEC 17025 standard, may not bz reproduced
ather than in full, except with the prior written approval of the head of Cafibration Laburatory.
, '
tenaslueauny
QF-TS12-4-04-020664 QF-TS124H-04-020604



1676
Rectangle


1676
Rectangle


1676
Rectangle


1676
Rectangle



SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
i s CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. No. : ACL23027
Job Ne.
Pages

Calibration Frocedure : CP-AC-01

Calibration Method :
This equipment was calibraled by based on IEC-61672-3 (2013) Standard for sound level meter (SLM).
The SLM had tests to Acoustical and Electrical signal tests of frequency weighting with Anechoic chamhber and Refercnee

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

Condition of this result of calibration :
1. Reference Standand Instruments :

Instrument Mode} Serjal No. Cert, No. Dae Date
‘Waveform Generator 332104 MY48017076 EF-0007-22 04-Feh-23
Waveform Generator 33511B MY52302742 EF-0008-22 04-Feb-23
Digital Muktimeier 33461A MY53220104 EEL.BP, 04/0265  09-Feb-23
Digital Multimeter 33461A MY33220076 EEL.BP. D3/0265 09-Feb-23
Digital Multimeler 34461A MY60024273 EEL.BP. 05/0265 09-Feb-23
Programmuable Atlenvator MAT-1070 62100114 EF-0008-22 07-Feb-23
Condenser Microphone 4180 2977900 AA-1013-22 24-Feb-23
Measuring Amplifier NA-42KAT 34560495 AAa-3005-22 22-Feb-23

2. This result of calibration was found accuraic as shown on date and place of calibration for this calibrated ftem only,
3. This certificste is traceable to the il i system of unit maintaincd at :

3.1 Nalional Institute of Metrology (Thailand).

3.2 Thailand Instirute of Scientific and Fechnalogical Research (TISTR).

naslumuny

QF-TS12-04-04-020564

SITHIPORN SITHIPORN ASSOCIATES CO,LTD.
’ CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23027
Joh No. : VCE6ACD0Z3
Pages : 308

Summary, of Measurement Result ;.

| | Uncertainly |  Maximuni-permitted |
Parameter Pass | Fail uncertainty of
(B} measuremeat (UB)
1. Absolute sensitivity v B 0.2 NiA
2, Self-generaled noise ' 0.2 NA
3, Acoustical signal tesis of frequency weighlings _
125 Hz v | - | o3 0.6
B 1000 Hz v - 03 0.6
8000Hn 7 03 07
4, Electrical signal {ests of frequency weightings
For10HetodkHe | V| - 03 06
For >4 kHz to 10 kHe v - 0.3 0.7
For> 10kHz1020kHs 5 N T
I5. Frequency and time weightings al | KHz v . 02 0.2
6. Long - term siability - v R 0.1 0.1
7. Level lincarity con the reference level range ¥ - |02 _. 0.3
18. Level linoarity including the level range control v - 0.2 0.3
9. Tone burst response v 5 0.2 | 0.3
10, Peak C sound level | - 0.2 Toas
11, Overload indication 4 - 02 025
12, High level stability o v B 01 01

QF-TS12-04-4-020664

SITH IPOR N SITHIPORN ASSOCIATES CO.,LTD.
G CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert, No. : ACL23027
JobNo. : VCE6ACON23
Pages : 4of8

ibration ;

1. Absolute sensitivity

Reference | Measured | Acceptance
Acoustic Signal Value Deviation Limit
}» (aB) (48) (dB) (eB)
939 (93.95) [ eas [ oo 03 |

2. Self-generated noise
2.1 Normal test

I
Measured Value
(dB)
] 154

2.2 The niicrophane of the sound level meter was replaced by clectrical signal joput device

Frequency | Measured value
Weighling (da8)
A - weight 12.0
C - weight 8.1
Flat 23.9 i
3 Ical signal tests of
Meler free-field acoustic response at a level of §4 dB
Frequency i " Deviation fram various frequency weighting response curve (dB)
(Hz) | . _ Acceptance
- - t
Flat C-weight A-weighl Limits
25 | 02 02 0.2 =15
woo | 04 0.1 0.1 £1.0
8000 20 0.1 0.1 +5.0 |
'
wenaslumunu

T -

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
s st TR CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23027
Joh No.  : VC66AC0023
Pages : 5of8
4. Elcrtrical signal tesis of frequency welghtings

Weighting nelwork respanse with relative to 1 KMz,

Freyuency | Devigtion from varions freguency ueigth mspm_sc curve (dB) _]I
{H) Flat Cwoight | A-weight e
| ) Limits
63 0.0 -0.1 -0.1 2.0
123 0.0 0.0 0.0 £1.5
250 0.0 00 0.0 +1.5
500 0.0 0.0 00 | +1.5
1000 0.0 0.0 0.0 1.0
2000 | on o0 | 0o X
4000 0.0 0.0 0.0 0
8000 0.0 0.1 0.1 5.0

5. Frequency and tme weightings at 1 kiiz
5.1 Frequency wiightings at 1 kHz

Mossured | Devisled | Acoeptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
A - weight 940 0.0 -
C - weight 940 00 202
Flat %40 0.0 £02

5.2 Time weighting al 1 kHz

| Measured Devisted Acceptance

Frequency Value Value Limits

Weighting (dB) (dB) {dB}
Fasl 94.0 0.0 o
Slow 94.0 0.0 +0.1
Leq 940 00 +0.1

6. Long - term stability
SLM Display | SLM Display | Deviated | Acceptance

Frequency at initial et final Value 1.imits
Weighting (dB) (dB) (dB) (dB) |
A - weight 94.0 9.0 0.0 =03 |

wenarsiueunu

QF-TS12-M4-D4-020664
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SITHIPORN SITHIPORN ASSOCIATES CO.LTD.
“aka CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23027
Job No. : YC66AC0023
Pages @ 6of8

7. Level linearity o the reference level range

[ Anticipated | Measurcd | Devisted | Acceptance
Value Value Value Limits
(4B) (dB) (dB) (dB)
1314 570 | 00 1.1
136.0 1360 00 £ 11
1350 1350 0.0 £1.1
1340 1340 [ £1.1
1330 1330 0.0 +1.1
1320 1320 0.0 1.1
1310 1310 00 | s11 |
1290 129.0 0.0 10|
1240 1240 0.0 1.1
119.0 1190 [ 1.1
1140 1140 0.0 £1.1
105.0 109.0 0.0 £1.1
104.0 040 | 00 £ 11
5.0 9.0 00 1.1

40 | w0 | 00 #1.1

9.0 9.0 0.0 £ 11
840 80 | 00 21l
790 90 | 0o +1.1
740 74.0 0.0 1.1
69.0 69.0 0.0 £1.1
64.0 4.0 0.0 =11
59.0 59.0 00 £1.1
54.0 519 0.1 211
49.0 49.0 0.0 *11
440 40 | 00 1.1
30.0 369 0.1 1.1
34.0 140 00 =14
300 299 0.1 £ 1.1
290 289 01 : 11
280 09 0.1 =11

I 270 269 0. 111
260 | 28 | £1.1

| 26 249 0.1 il

0]

QF-T§12-04-04-020664

SITHIPQRN: SITHIPORN ASSOCIATES CQ,LTD.
it CALIBRATION LABORATORY

Continuation of Calibration Certificate

8. Level linearity including (he level range control

Anticipated | Measored Deviated Acceptance
Range Value Value Value Limits
(dB) (d8) (dB) (dB)
Auvto 94.0 9.0 0.0 1.1
9. Tene burst response
Time Tone burst Anticipated Measured Deviated | Acoeptance
duration, Th Cycle Value Value Value Limits
Weighting {ms) (dB) (¢B) (dB) (dB)
0.25 1 108.0 107.9 0.1 15;-5.0
Fast 2 8 117.0 170 0.0 10;-25
200 500 134.0 134.0 0.0 +1.0
. 2 8 108.0 108.0 00 15;-50
Slow
200 300 127.6 127.6 0.0 +1.0
0.25 1 29.0 989 0.1 1.5;-5.0
SEL 2 8 108.0 108.0 0.0 1.0;-25
200 300 128.0 128.0 0.0 =1.0
10, Peak C sound level
Number of cycle Anticipated | Measured Deviated | Acceptance
in Velue  |Velue,Lepeak| — Value Limils
test signal {dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0
One 1364 136.3 0.1 £3.0
‘Number of eycle Anticipated | Measured Deviated Acceptance
in Velue Value Vvalue Limits
test signul {dB) LdB ) (dB) (dB)
Continuous 133.0 133.0 0.0 -
Paositive half cycle 1354 135.2 -0.2 £2.0
Negative half cycle 1354 135.2 -0.2 #2.0

wnaslumunu

QF~T812-04-04-(20654

SITHIPODRN: SITHIPFORN ASSOCIATES CO,LTI.
e CALIBRATION LABORATORY

Continuation of Calihration Certificate

Cert. No. : ACL23027
JobNa. : VC66ACH023
Pages : BofB

11. Qverload indicatinr

Measured value (dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle | orz-half cycle {dB) (dB)
89.7 896 0.1 +1.5
12. High level stability
SLM Display | SUM Display | Deviated Acceplance
Frequency atinitial at final Value Limits
Weighting e | (dm) (m) | (dB)
A - weight B | 1370 00 | s03

The reported uncertainty is based on o standard uncenainty multiplied by coverage factor & =2

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

End af Calibratioe Certilicate

enaslumuny

QI-TS1 2-04-04-020084

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

451-451/1 Sirintham Rd, Bangbumru, Bangplud Bangkok 10700 THAILAKD. NSC-TISI=TIS 17025
Rk h ke com

Tol0-2435-8800  Fax.0-2433-1679 e-mailical p 4/
Cert. No. : ACL23179
Prges :  lof§
. . .
Calibration Certificate

Equipment : SOUND LEVEL METER

Mznufarturer : RION

Model ¢ NI -42/ Microphone UC-52 / Preamplificr NH-24

Serinl No.: 0O35R037 7 200032 7 47892

iD No.: UAE EIPM.036-2558

Condition As Found : GOOD

Customer : UNITED ANALYST AND ENGINEERING CONSUI TANT (UAE)

&1 5Q1 UDOMSUK 41, SUKHUMVIT ROAD,
BANGCHAK SUB-DISTRICT,
PHRAKHANONG DISTRICT, BANGKOK 10260

THAILAND.
Location : -
Ambient Temperatare : {230 +3) °C
Pressure : {1013 £3 1 kPa
Relative Humidity : {500 220 %

Rereived Date :
Calibration Date :
Date of Issue s

29 MAY 2023
07 08 JUNE 2023
03 JUNE 2023

Calibrated by :

Approved by :

This

Nathakorn Pisulpaisan

nificale is issued in accordanee widh the requirements ol ISOAEC 17025 standard, may not be reproduced

ofher than in Tutk exeept with the privr written approval of the hiead of Calibration Laboratory.

QU151 2-(4-- 020664

wnaslumunu
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SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
associates CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. No, : ACL23179
Job No. : VCE6AC0062
Pages @ Zol8

Calibration Procedure : CP-AC-01

Calibration Method :

This equipment was calibraied by based on IEC-61672-3 (2013) Standard for sound level meter (SL.M),

The SLM had tests tn Acoustical and Electrical signal lests of frequency weighting with Anechoic chamber and Reference
Standard Instraments.

Far tests resulls of each items wene made by observation of each Instruments display and also with SLM's display.

Condition of this result of calibratinn :
1. Refercnce Standard nstruments :

losirument Mode| Serlal No. Cert. No, Due Dafe
Waveform Generater 33210A MY48017076 EF-000923  07-FEB-24
‘Waveform Generator 33511B MY52302742 EF-0010-23 07-FEB-24
Digital Mulfimeter I461A MY53220004  EELBP30M266  13-FEB-24
Digital Multimeter 33461A MYS3220076 ~ EEL.BP29/0266 13-FEB-24
Digital Multimetes 34461A MY60024273  EELBP 310266 14-FEB-24
Programunable Atenuator MAT-1070 62100114 EF-0011-23  08-FEB-24
Condenser Microphone ai30 2977900 AA-IO0I-23  14-FEB-24
Measuring Amplifier NA-42KAI 34560495 AAID022)  14FEB-24

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

3. This cenificate is traceable {o the & | system of unit dat:

3.1 Nmional Yostinuie of Metrology (Thailand).
3.2 Thailand Instituie of Seientific and Technolagical Research (TISTR),

QF-T1§12-04-04-020664

SITHIPORN

faics

SITHIPORN ASSOCIATES CO,LTI.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

Summary of Measurement Result ;

ACLZI79
VC66ACO062
: 3of8

Uncertalnly | Moximum-permitted
Parameler Pass | Fall uncertainty of
9 measurement (dB)

1. Absolule sensitivity v 3 0.2 N/A

2. Self-generated noise v - 0.2 NiA

3. Acoustical signal tests of frequency weighting

125 Hz v | _- 01 0.
100011z v | - 03 0.8
8000 Hz v | - 0.3 0.7
4, Electrical signal 1ests of freq i
For 10 Hzto 4 kile. [V -1 o3 0.5
For >4 kliz o W) kHz | v | 0.3 0.7
For > 1 KHz tn 20 kHz 1 - 10

5. Frequency and time gs al | kHz v 0.2 0.2 |
6. Long - texm stability 4 0.1 0.1

7, Level linenty on the reference level range v 0.2 0.3 |
|8, Level finearity including tho level range conirol v 02 03

9. Tone st respanse v - 0.2 0.3 J
10. Peak C sound levet B v 0.2 035 |
11. Overload indication v | - 0.2 025 i
12, High level stability B v | - 0.1 0.1

Note PassFail evaluntion for each paramcier,

will be considered together from the limit and the permitted of

QF-T512-04+-04-120104

wonas liruRy

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
Fesacia CALIBRATION LABORATORY
Continuation of Calihration Certificate
Cert. No. : ACL23179
JobNo. : VC66ACING2

Pages : 40f8
Result of culibration :
1. Absclute sensitivity
Reference I Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.98) 93.9 0.0 0.3
2. Self-generated noise
2,1 Normal test
[ K(cusurcd Value |
(dB)
154

2.2 The micraphone of the sound level meler was replaced by cluctrical signal input device.

Frequency Measured value
Weighting (dB)
A~ weigh T
C - weighl 182
Flat 24.1
Aa tical signal tests of ighting:
Meter free-field acoustic responsc at a lev el of 84 6B
Frequency Devistion from various frequency weighting response curve {dB) |
H | Acceptance
(12 Flat | C-wright A-weight . - : [
| Limits ]
— l —
125 00 ] 0.1 01 +1.5
1060 -0.1 -0.1 -0.1 +1.0
— =L e —
| 8000 1.6 | 17 17 +5.0

QI-T§12-14-04-020663

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.

fales

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert, No. ; ACL23179
Job No. : VC66ACOD62

Pages : Sof8
4. Electrical signal tests of frequency weightings
Weighting nciwark response with relative to 1 kil
Frequency | Deviation from varions & weighting response curve (B}
{Hz) . v Acceptance
Il I‘;lu! C-weight A-weight Limits
63 | -0 A | 00 2.0
- I ) a0 00 £1.5
250 00 00 0.0 £1.5
500 0.0 0.0 00 1.5
we | o0 | oo Y 10
| 2000 | 00 0.0 0.0 2.0
" a0 | oo 00 00 3.0
[ s | oo 0. ol 5.0
S. Frequeney and time welghtings at 1 kHz
5.1 Frequency weighlings at 1 kilz
Anticipated Mmured_ M Devisied | Acceptance
Frequency Value Value Value Lumits
Weighting JC.D (dB) (dB) (dB)
A - weight e | eaw 00 %02
C - weight Il 94.0 04,0 0.0 +0.2
Flat | %0 | %4e 0.0 0.2
5.2 Time weighting 2t | kKHz
Anticipated | Measured Dovasted Acceptance
Frequeney Value Valne Value Limits
Weighting (dB) (dB) (dB) (an)
Fast | s | st0 00 +0.1
Slow a0 | o0 00 | 01 |
L 94.0 %0 | 00 01 |
. Long - term stubility
I SIM Display | SLM Display| Deviated | Acceptance
Frequency a1 initial at final Value Limils
Weighting {dB) (4B) (dB) (4B)
[ A wein 940 %0 | 0 +03
'
[}

QIF-TS124M-04-020609
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SITHIPORN | SITHIPORN ASSOCIATLES CO,LTD.
R CALIBRATION LABORATORY

Continuation of Calibiration Certificate

Cert. No. : ACL231T9

Job Na. @ VO6GACO062
Pages : 6o0f8
7. Level linvarity on the reference fevel range
_,\.'.Epmd ] Measyred Deviated Acceplance
Valizz Value Value Limits
{dn) (dB) (dB) (dB)
137.0 1370 0.0 1.1
136.0 136.0 0.0 1.1
135.0 135.0 0.0 1.1
1330 134.0 0.0 +11
133.0 1330 | 0.0 *1.1
1320 132.0 _ 0o 11
1310 131.0 0.0 *1.1
12949 125.0 0.0 £1.1 |
1240 121.0 (X)) 211
1190 119.0 0.0 +1.4
nae | 1o 0.0 +1.)
199.0 109.0 00 1.1
1040 0.0 1.1
99.0 0.0 =1.1
94.0 0.0 =10
89.1 0.1 +1.1
B I I 1 1.1
79.0 0.0 #1.1
74.1 0.1 =11
69.1 0.1 +1.1
64.0 0.0 *+1.]
59.1 Q.1 +1.1
54.0 020 =11
49.0 00 =1l
44,0 0.0 =11
39.0 0.0 x1.1
4.0 0.0 £11
299 RN S S S
290 0.0 *1,1
28.0 0.0 +1.}
270 .0 & L1
259 -0 1.1
2540 [ 11|

QF-TSI2AM-H-020604

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

SITHIPORN

Pntin

Continuation of Calibration Certificate

Cort. No. 1 ACLZ31T9
Job No. : VCEAACO062
Pages : Tof8
B. Level lincarity including the level range control
|-_ Anticipated Measured Deviated Acceplancs
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
Auto 9.0 94.0 0.0 +1.1
9. Tone bursi response
Time | Tore burst Antvipated | Mensured | Deviaied | Accepance
duration, Th Cyele Value Valug Value Limiis
Weighting | (ms) (dB) dB) (48) (dB)
025 " | 1080 107.9 0. 15:-5.0
Tast 2 8 117.0 117.0 00 1.8;-2.5
200 1 BIK 1340 134.0 .0 =10
2 8 10R.0 108.0 0.0 1.5;-5.0
Shiw 200 B0 156 | 1216 00 10
.25 1 99.0 98.9 -0.1 15;-5.0
SEL 2 8 108.0 1080 0.0 1.0:25
L 00 | 3w 1280 126.0 [ +1.0
14. Peak C sound kevel
Number of cycle Anficipated | Measured | Deviated | Acceptance
in Value Value, Lepeak] Value Limits
teai signal (dB) {dB} (dB) (dB}
Conti 133.0 133.0 0.0 +3.0
One 136.4 1354 | -1.0 3.0
[ Numberof cyele Anticipated Measured Deviated | Acceplance
in Value Value Value Limits
test signal (dB) {dB) (dB) (dB)
Conlinuons | im0 133.1 00 | w0
Positive halfcycle | 135.8 1252 02 2.0
Negative half cycle 135.4 | 1351 01 | 2.0

QF-TS12-(H-H-020664

SITHIPDRN

SITHIPORN ASSOCIATES CQO,LTD.
LIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No, : ACL23179
Joh No. : VOSSACHIG2
Pages : Bof8
1. Overload indication
Measured value { dB ) Devinted Acceplance
Pusidve Nepative Value Limits
ane-half cycle | one-half cycle (dB) (dB) |
9.8 89.6 -02 .5
2. High level stabllity
SLM Display | SLM Display Deviated Acceplance
| Frequency at initiz atfinal Value Limils
Weighting (d8) (dB) (dB) (dB)
|
| A - weight 1370 1370 00 .3

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

451-451/1 Siinthern Rd,, B2ngbumru, Bangplud Bangkok 10700 THAILAND.
Tel.0-2435-8800 Fax.0-2433-1679 e-mailcal- i Ithi

WSC-TISI-TIS 17025

py ph om
Cerl. No, ; ACL23113
Pages lof8
a ° .
Calibration Certificate
Equipment : SOUND LEVEL METER
Mannfacturer : RION
Model NL-42/ Microphone UC-52 / Preamplifier NH-24
Serial No.: 00558039/ 139079 / 47654
ID No.: UAEEFM.03772558
Condition As Found : GOaD

Customer :
21 SOI UDOMSUK 41, SUKMUMVIT ROAD,
BANGCHAK SUB-DISTRICT,
PHRAKHANONG DISTRICT, BANGKOK 10260

UNITED ANALYST AND ENGINEERING CONSULTANT (UAE)

The reporied uncertainty is based on a siendard uncertainty muliiplied by coscrage factor = 2

or any value following

QF-TS 1 2-04-04- 120604

«ding a lavel of

End of Calibration Certificate

ol appi

v 95 %

THAILAND.
Location :
Ambient Temperature : {23043) RS
Pressure ; (1013 £3) kPa
Relative Humidity : (500 20 ) %

Received Nate :
Calibration Date
Date of Essue :

Calibrated by :

Approved by :

This certificate is issued in d

03 APRIL 2023
10-11 APRIL 2023
18 APRIL 2023

with the

of ISOAEC 17025 standard, may not be reproduced

other than in full, exeept with the prior written approvai of the head of Calibration T aboratory.

QF-TS12-04-14-0206¢64

wnaslumuny
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SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
RS Qeietes CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. No. : ACL23113
Job No, : YC66ACHM4
Pages : 2of8
Celibration Pracedure : CP-AC-01

Cualibration Method :

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

The SLM had tesls to Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Reference
Swandard Insruments.

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

Condition of this result of calibration :
1. Reference Standard Instruments :

Instrument Madel Serjal No, Cert. No. DoeDate
‘Waveform Generatar 332104 MY4R017076 [EF-0009-23 Q7-FEB-24
Waveform Generater 33511B MY52302742 EF-0010-23 07-FEB-24
Digital Multimetsr 33461A MY53220104 EELBP 30/0266 13-FEB-24
Digital Multimeter 33461A MY33220076 EEL.BP 29/0266  13-FEB-24
Digital Mulimeter 334614 MY60024273 EEL.BP 31/0266 14-TEB-24
Programmable Autenuator MAT-1070 62100114 EF-0011-23 08-FEB-24
Condenser Microphone 4180 2977900 AA-1001-23 14-FER-24
Measuring Amplifier NA42KA] 34560495 AA-3002-23 14-FEB-24

2. This result of calibration was found accurute as shawn on date and place of calibration for this calibrated flem oaly.
3. This certificate is traceable 10 the i ional system of unit

at:

3.1 National Institute of Metrology (Thailand).
3.2 Thailand Insfitute of Scientific and Technological Research (TISTR),

QF-TS12-04-04-020664

SITHIPORN; SI'THIPORN ASSOCIATES CO,LTD.
fates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23113
JolrNo. : VC66ACU044
Pages  : 3of8

Summary of Messarement Result -

_ Uneertainty | Maximum-permitted
Parameter Pass | Fail uncertainty of
B) measurement (dB)
1. Absotute sersitivity - w2 | NiA
2. Self-gencrated noise i [ 0w | NiA B
3. Acoustical signal tests of frequency weightings |
125Hz v - 0.3 06
1000 Hz v 03 0.6
| 8000 Hz Y- 03 07
4, Electrical signs] tests of frequency weightings —
For10Hziodkdz v - 03 | 0.6
For > 4 kHzto 10 kiz % 03 n 0.7
L For > 10kHz to 20 kHz = - - 10
5. Frequency and time weightings ot 1 kHz v 2 0.2 0.2
6. Long - tenm stability e 0.1 0.1
7, Level lincarity on the reference level range - 02 03
8. Level linearity including the level range control v - OE Il 0.3 N
9. Tone burst response v : 02 03
10. Peak C sound Ievel v - 02 0.35
11 Overload indication v - 02 025
112, Bigh level suability n v 5 01 01
Note : Pass/FFail evalualion for euch parameter,
will be considered together from the Limit and the -permitted uncertainty of

QF-TS12-04-04-02066:4

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
AL CALIBRATION LABORATORY
Continuation of Calibration Certificate

Cert. No. : ACL23113
JubNo. : VC66ACO044

Pages : 40f8
Restlt of calibration :
1. Absolute sensitivity
Reference Measured Acceptance |
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB) |
| 93909395 1 v 00 | 03
1. Self-gencrated noise
2.1 Nonmal test
Measured Value
(dB)
226

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

Frequency Mesasurcd value |
Wrighting (dB) |
A - weight 15.1
C - weight [ 212
Flat | 26.7
3 jeal signal tests of freq
Meter free-field acaustic response at n level of 84 dB
Frequency Deviation from verious frequency weighting response curve (dB)
Ag tan
(Hz) Flat Coweight | A-weight .
Limits
[ 06 06 | o6 +15
1000 00 0.0 0.0 1.0
8000 | 02 02 02 5.0

lena1stumup

QF-TS12-04-404-020663

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
aswociates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No, : ACL23113
Job No, : VC66ACDHI44
Fages : Sof§
4. Electrical signal tests of frequency weightings
‘Weighting network response with relative (o | kHz.

Frequency Deviation from various frequency weighting responss curve (dB)

e Flut Cweight | A-weight AeepimEe
— Lamits
a3 o | 02 0.0 20

125 0.0 0.0 | 0.0 +1.5 |

250 0.0 -0.1 0.0 *1.5
500 00 | 0.0 [ 1.5
1000 0.0 Y [ )
2000 0.0 0.0 0.1 2.0
4000 00 0.0 0.1 +3.0
8000 0.1 0.0 5] 5.0

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

Aslicipated | Measured Deviated Acceplance

Frequency Value Value Valne Limits
Weighting (dB) (dB) (dB) (dB)
A - weight | 94.0 94.0 J _(l +02
C - weight 94.0 94.0 0.0 +02

Flat 94.0 54.0 0.0 +02

5.2 Time weighting al t kHz

Anticipated | Measured Deviated Anc:pm;cz il

Frequency Value Value Velue Limits
Wrighting (dB) {dB) {dB) (dB})
Fast 94.0 94.0 00 £0.1
Slow 94.0 94.0 00 £0.1
Leg 94.0 94.0 00 | 01

6. Long - term stability

SLM Display | SLM Display | Devisted Accepiance
Frequeney ot initial al finel Value Limits
Weighting (dB) (aB) (aB) (dB)
A - weight ] 040 | ear | 01 | =03 |

Lenansiurumy
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SITHIPORN SITHIPORN ASSOCIATES CO,LTD.
ver CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23113
Job No. : VC66ACH044

Pages : Goff

7. Level linearity on the reference Jevel range

Anticipated | Measured Deviated Acceptance |
Velue Value Value Limits
(dB) (dn) (dB) (dB)
137.0 137.0 0.0 =11
136.0 1360 0.0 £1.1
135.0 1350 0.0 &1
134.0 134.1 0.1 =1
133.0 133.0 0.0 *1.1
132.0 132.0 0.0 =11
1310 131D 0.0 =11
1200 120.0 0.0 +1.]
1240 124.0 0.0 1.1
ngo | 191 0.1 £1.1
1140 | 114t 0.1 +1.1
109.0 109.0 0.0 +1.1
104.0 104.1 0.1 + L1
9.0 9.9 0.0 +1.1
94.0 94.0 oo + L1
£9.0 89.0 0.0 =11
84.0 84.0 0.0 +1.1
79.0 79.0 0.0 =11
740 74.0 0.0 +}1

690 60 09 =11
64.0 64.0 00 +1,1
59.0 599 0.0 +1.1
54.0 540 00 x1.1
49.0 40.0 00 il
0 44.0 0.0 *1.]
39.0 39.0 090 1.1
M0 M0 o +1.1
0.0 300 0.0 1.1
29.0 29.0 0.0 +1.1
280 280 00 1.1
2.0 27.0 0.0 1l _ﬁ l_l
26.0 26.1 0.1 +1.1
25.0 25.1 0.1 | %L1

QF-TS12-04-04-020664

asncceiste

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
’ CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. ; ACL23113
Job No. : VCB6ACH044
Pages : 7of8

8. Leve! lincarity including the level range coniro]

Anticipated Measured Deviated Acceplance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
Auto 94.0 94.0 0.0 1.1
9. Tone burst response
Time Tone burst Anticipated | Measured Deviated | Aceeptance
dusation, Th Cycle Value Value Value Limuts
Weighting (ms) (dB) (dB) (dB) (dB)
0.25 1 1080 | 107.8 0.1 1.5,-5.0
Fast 2 R 117.0 116.9 -0.1 1.0;-2.5
200 800 134.0 134.0 0.0 £1.0
b} B 108.0 107.8 0.4 1.5,-5.0
Slow
200 00 127.6 1275 | 01 10
0.25 1 99.0 988 0.2 15:-5.0
SFI. 2 8 108.0 107.9 -0.1 1.0;-25
200 300 128.0 128.0 00 | o
10, Peak C sopnd Jevel
Number of cycle Anticipated | Measured Deviated | Acceptance
in Value Value, Lepeak| Vale Limits
fest signal (dB) (dB) (dB) (dB)
Confinuous 133.0 133.0 0.0 +3.0
One 1364 136.1 03 3.0
Number of cycle Anticipated | Measured | Deviated | Acceptance
in Value Value Value Limils
test signal (dB ) {dB) (aB) | (dB)
Conli 1330 1330 | 00 2.0
Positive half cycle 135.4 135.1 -0.3 2,0
Negative half cyele 1354 135.1 03 | w20

QF-TS12-04-04-020664

SITHIPORN  SITHIPORN ASSOCIATES CO.,LTID.
et CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert.No. : ACL23113
Job Ko, : VC66AC0044
Pages : 8ofB

11, Overload indication

Mensured value ( dB ) Devisted | Accepance |
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) {dB)
§9.5 89.7 0.2 +1.5

12. High level stability

SLM Display | SLM Display Deviated Acceptance
Frequency at initial at final Vatue Limits
Weighing (dB) (dB) (dB) (dB)
A - weight 1370 137.0 0.0 103

The reporied uncertainty is based on a standard uncertaint multiplied by coverage factork =2

or any value following ion.providing a lavel of confid of imately 95 %

End of Calibration Certificale

QF-1S12-441-020669

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd, Bangbumry, Bangplud Bangkok 10700 THAILAND,
Tel0-2435-8300 Fax.0-2433-1679 2-maiical- ithij com ithiph

pi/

Pages @ lof8

Calibration Certificate

Equipment : SQUND LEVEL METER

Manufacturer ; RION

Madel 3 NL-42¢ Microphone UC-52 / Preamplifier NH-24
Serial Np.: 00558208 / 157967 / 48063

1D No.: UAE.FFM.0402558

Condition As Found : GOQD

Customer : UNITED ANALYST AND ENGINEERING CONSULTANT (UAE)
81 801 UDOMSUK 41, SUKHUMVIT ROAD,
BANGCHAK SUB-DISTRICT,
PHRAKHANONG DISTRICT, BANGKOK 10260
THAILAND,
Lacation ¢
Ambient Temperature : (23.0+£1) ¢
Pressure : (1013 £3) kPa
Relative Humidity : (500 £20) Y%

Received Date ;
Calibration Date :
Date of Issne :

Calibrated by :

05 APRIL 2023
10-11 AFRIL 2023
18 APRIL 2023

Nathakom Pisutpaisan

Approved by :

‘This certificate is issued in accordace with the requirements of ISOTEC! 17025 standard, may not be reproduced
other than in full, except with the prior written appreval of the head of Calibration Laboratory.

wonanslumuny
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SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.

associsies

Calibration Procedure :

CALIBRATION LABORATORY

Continuation of Calibration Certificate

CP-AC-01

Calibration Method ;
This equipment was calibrated by based on 1EC-61672-3 (2013) Standard for sound Jevel meter (SLM).

The SLM had tests to Aconstical and Electrical signal tests of frequency weighting with Anechoic chamber and Reference
Standuwrd nstruments.
For tasis results of each itcms were made by observation of each Instruments display and also with SLM's display,

Condition of this result of calibration :

Cert No. : ACLZ3114
Joh No, : VCE66ACO044
Pages : 208

|. Reference Standard Instroments :

Model Serial No. Cert. No. Due Date
‘Waveform Generator 33210A MY48017076 EF-0009-23 07-FEB-24
‘Waveform Generator 335118 MY52302742 EF-0010-23 07-FEB-24
Digitel Multimeter 3361A MY53220104 EEL.BP 30/0266 13-FEB-24
Digital Multimeler 33461A MY$53220076 EEL.BP 29/0266 13-FEB-24
Digital Multimerer 344614 MY60024273 EEL.BP 31/0266  14-FEB-24
Programmable Attenuator MAT-1070 62100114 EF-0011-23 08-FEB-24
Condensar Microphone 4180 2077900 AA-1001-23 14-FEB-24
Measuring Amplifier NA-42KAL 34560405 AAS3002-23 14-FEB-24

2. This result of calibration was found sccurate 25 shown on date and place of calibration for this calibrated item only.

3. This certificate is traceable to the i

system of unit

at;

3.1 National Institote of Metrology {Thailand).
3.2 Thailand Institute of Scientific and Technological Research {TISTR).

QT-TS12-04-(1-D20664

wnaslumu

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.

saeiates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23114
JobNe. : VC66ACO044

QF-TS12-04-04-020664

Pages : 3of8
Summary of Measurement Resulf ;
Uncerizinty | Maimum-permiticd
Purameter Pass | Foi uncertainty of
(dag)
messurement (dB)
1. Absolute sensitivity D v =] 0.2 WA
2. Seli~generated noisc o v BT N'A
3. Acoustical signal tests of frequency weighti =
125Hz v 0. 0.6
1000 Hz o ea | X
8000 Hz v 03 | 07
4. Electrical signal tests of frequency weightings
For 10 Hz 104 kHz ¥ 0.3 0.6
For > 4 kliz (o 10 kHz v | - 03 07
For > 10Kz to 20 itz .y . L0
5. Frequency and time weightings at | kHz ] v - 0.2 ! 0.2
6. Long - term siability v 1 o 0.1
7. Level Linearity on the reference level range v - 0.2 03 ]
8. Level linsarily including the level range control . 1 o2 0.3
9. Tone burst response v - 0.2 03
10, Pesk C sound level (K4 . 02 035
L1 Overlond indication [ v - 02 0.25
12. High level stabiliry [ v 1 - 0.1 0.1
Nole : Pass/Iail evatuation for cach paramerer,
will'be considered together from the lizid and the N permilted uncertainty of mensurement.

enanslumyny

SITHIPORN SITHIPORN ASSOCIATES CO,LTD.

Assovciates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23114

Job No.  : VC66ACH4
Pages : dof8
Result of calibration
1. Absolute sensitivity
Reference Measured Acoeptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.95) 93.9 00 | w03
2. Self-generated noise
2.1 Normal test
| Measured Value
(dB}

18.6

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

Frequency Measured value
Weighting (dB)
A - weight 13.8
C - weight 19.4 |
Flat 25.1 |
3,4 eal signal tests of freq ighting:
Meler free-field acoustic response af a level of 84 dB
Frequency Deviation from various fi weighling response curve (dB)
A tans
= | Coweigh | Avweigh i
| Limits |
125 | e3 | ea | 04 | #£15
1000 0.1 0.1 o1 | +10
8000 21 2.1 20 | 50

QF-TS12+04-D4-020664

end1stumuRL

SITHIPORN,; SITHIPORN ASSOCIATES CO,LTD.

assuciales

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23114
Job No. : VC66ACO044

Pages : Sof8
4. Ekectrical signal tests of frequency weightings
Weighting network response with relative to 1 kliz.
Frequency Deviaion from various igh response curve (dB)
'. _( - Flat Coweight ! Acweight A°:::;_’::°‘
63 0.1 0.1 | -0.1 .0
15| 00 00 [ #1.5
250 00 0.0 -0.1 1.5
500 0.0 00 | -od +1.5
| w00 | o0 Y 0.0 £10
200 | 00 0.0 0.0 2,0
4000 | 0.0 | 0.0 00 +3.0
s | 0o | ot o1 | 5.0
5. Frequency and time welghtings at 1 kHa
5.1 Frequency weightings at 1 kHz
Aunticipated T Meesured Devisted | Acceprance
Frequency Value Value Value Limits
Weighting (4B) (dB) (dB) (dB)
| A-weign | 940 94.0 0.0 £02
C - weight 94.0 94.0 00 £02
| Flat 94.0 94.0 00 | 202
5.2 Time weighting at 1 kHz
Anticipated | Measured Deviated Acceptance
Frequency Value Value Vaive Limits
Weighting (dB) (dB) (dB) | (dB) |
FasL 94.0 9.0 0.0 *0.1
Slow M0 | 940 00 | =0l
Leg 040 | 940 0.0 20,1
6. Long - term stability
SLM Display | SLM Display| Devisted | Acceptance
Frequency at initial at final Value Limits
| Weighiing | (dB) (dB) | (dB) (dB)
A - weight %40 | %0 0.0 +0.3

QF-TS12-04-04-020664

wndslumysy
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SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
Brlate CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23114
Job No. : VC66AC0044

Pages : Gof8
1. Level linearity on the reference level range
Anticipated | Measured Devisted Acceplance

Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.0 0.0 £1.1
136.0 136.0 0.0 L1
135.0 135.0 0.0 11

| 1340 134.0 00 211
13,0 0.0 1.1

1320 1319 0.1 =11
1310 131.0 0.0 +1.J
129.0 120.0 0.0 1.1
124.0 124.0 0.0 + L3

| 190 119.0 04 411
114.0 114.0 0.0 +1)
109.0 109.0 0.0 1.1
104.0 104.0 00 1)
99.0 990 00 21,1

_ % 940 0.0 1.1
89.0 890 00 1.1

§4.0 840 0.0 & 1.1

79.0 790 00 1.1

740 740 00 *1.1

60.0 69.0 0.0 #1.1
64.0 64.0 a.0 1.1

| 590 590 00 =11
54.0 54.0 0.0 EAN}

49.0 490 00 1.1
M0 44.0 00 Eanl

390 390 00 | =1l |
| 340 340 00 =Ll
30.0 300 00 =Ll

29.0 290 0.0 = L1

280 280 00 1.1

27.0 27.0 0.0 +1.1

260 26.0 0.0 1.1

25.0 24.9 -0.1 +1.1

QF-T512-(H-{4-020664

SITHIPORN SITHIPORN ASSOCIATES CO,LTD.
S gt | W CALIBRATION LABORATORY

_Continuation of Calibration Certificate

Cert. No. : ACL23114
Job No. 1 VC66AC0044

Pages : Tof8
8. Level linearity lucluding the leved range contro}
Anlicipated Measured Deviated Acceplance
Range Velue Value Value Limits
(dB) (dB) (dB) {dB}
Aulo 94.0 94.0 0.0 +1.1
9, Tone burst response
Time Tone burst Anticipated | Measured Devialed | Acceptance
duration, Tb Cycle Value Valus Vale Limits
Weighting (ras) (dB) (dB) (dB) (dB)
0.25 1 108.0 107.9 0.1 1.5;-5.0
Fasl 2 8 1170 uro 00 1.0;-2.5
200 800 1340 1340 0.0 +1.0
2 8 1080 108.0 0.0 1.5;-5.0
Slow = 3
200 800 1226 121.6 00 1.0
0.25 1 99.0 98.9 0.1 1.5;-5.0
SEL 2 8 1080 108.0 00 1.0;-2.5
200 300 128.0 1280 0.0 +1.0

10. Peak C sound Jevel

Number of cycle Anticipated |  Measured Devisted | Acceptanes
in Value  (Value, Lepeak| Value Limits
test signal (dB) (dB) (dB) (dB)
Conlinuous 133.0 133.0 0.0 3.0
One 1364 1364 0.0 3.0
Nomber of eycle Anticipated Measured Deviated Acceptanse
in Value Value Value Limits
test signal (dB) (dB) LS (dB) (dB)
Contis 1330 133.0 0.0 2.0
Positive half cycle 135.4 135, 0.3 B 2.0 |
| Negative halfeyele | 1354 135.1 0.3 220

lenssluaumy

QF-TS12-04-04-02066

SITHI PO RN  SITHIFPORN ASSOCIATES CO,LTD.
SRR CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No, : ACL23114
Job Ne. ; VOG6AC0044
Pages : 8of8

11. Overload indication

d vahue (dB ) Deviated Acceplance
Positive Negative Value Limits
one-half cycle | one-hslf cycle {dB) {dB)
§9.5 895 0.0 +1.5

12. High Jevel stability

SLAM Display | SLM Display Devialed Acceplance
Frequency at initial al final Value Lmits
Weighting (dB) (dB ) (dB) (dB)
| A - weight 137.0 137.0 u0 203

‘The reported unceriainty is bascd on a stendard uncertainty multiplied by coverage faclor k =2

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

or any value following

viding u lave] off di of" i 95%

End of Calil fon Certificate

QF-1812- 404020663

451-451/1 Sirinthorn Rd,Bangbumru, Bangplud Bangkok 10700 THAILAND. NSC-TUS1-T15 12025
Tel0-2435-8800 Fax.0-2433-1679 e-mai'cal ithi om hitpf/ ithi " 2
Cerl. No, : ACL2318¢
Pages @ lof8
. . .
Calibration Certificate

Equipment : SOUND LEVEL METER
Manufacturer : RION
Model : NL-42/ Microphane UC-52 ¢ Preamplifier NH-24
Scrial No.: 00358211 7 200031 / 48066
1D No.: UAEFINM, 0432558
Condition As Found : GOOD
Customer : UNKITED ANALYST AND ENGINEERING CONSULTANT (UAE)

£) SO UDOMSUK 41, SUKHUMVIF ROAD,

BANGCHAK SUB-DISTRICI,

PHRAKHANONG DISTRICT, BANGKOK 10260

THAILAND,
Location :
Amblent Temperature : 230 23 ) °C
Pressure : (112 x3) kPa
Relative Humidity (500 £20) %
Reecived Date 29 MAY 2023
Calibration Date : 07 08 JUNE 2023
Date of Issue : 09 JUNRE 2023

Calibrated by ¢ Nathakomn Pisulpaison
Approved by :

Ihis certificate is ivsued in Junce with the requi of ISOAEC 17025 standard, may rot be reproduced

ofher than in full, except with the prior writicn approval of the head of Calibiztion Laboratory,

QF-TS12-04-04-020654

onaslumuny
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SITHIPORN) SITHIPORN ASSOCIATES CO,LTD,
Aosariates CALIBRATION LABORATORY

Continnation of Calibration Cevtificate
Cert. No. : ACL23180
JohNo. : VCG6ACOD62
Pages t 20f8

Calibration Procedure CP-AC-0L

Calibration Method :

This equipment way calibrated by based on IEC-61672-3 {2013} Standard for sound fevel merer (SLM).

The SLM had tests 10 Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Reference
Standord Instraments.

For Iesis results of each items were made by abservation of each Instruments dispiay and also with SLM’s display.

Condition of this result of ealibration :
L. Reference Standard Instnimenls 5

Insirument Mpgel Serial No, Ced. No. Duye Date
Waveform Generstor 332104 MYA8017076 EF-0009-23 07-FEB-24
‘Waveform Generator B308 MY52302742 EF-0010-23 07-FER-M
Digital Multimeter 334614 MY3532200104 BELBP 300266 13-FEB-24
Digital Muliimeler 33461A MY53220076 : 13-FEB-24
Digital Multimeier 344614 MY60024273 EEL.BP 310266  14-FEB-24
Programmable Atcnuator MAT-1070 62100114 EF-0011-23 08-FEB-24
Condenser Microphone 4180 2977900 AA~1001-23 14-FEB-24
Measuring Amplifier NA~ZKAL 34560495 AA-3002-23 14-FEB-24

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

2. Thi
3. This certificate is traceable to the i ional system of unit dat:

3.1 National Tnstitute of Metrology (Thailand).
3.2 Thailand Insliswe of Scientific and Technological Ressarch (TISTR}

nans ieuey

QF-TS12-04-04-0201664

SITHIPORN SITHIPORN ASSOCIATES CO,LTD.
fucte CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23130
Job No. : VCE6AC062
Pages  : 3of8

Summary of Measurement Result :

1
Parameter Pass | Fail ‘ uneertainty nf
(AB)
measurement {dB)
1. Absolute sensitivity v | o2 NA
[ Sclf-generated noise v -] 0.2 N/A
3 ical signal lests of frequency .
i 158z v | - 03 0.6 .
1000 1z, v 0.3 0.8
8000 Hz v 03 o7 =
4. Electrical signal tests of frequency weightings =
For 10 Hz to4 kHz_ VI s 06
Far> 4 kHz 1 10 kiz KA 03 0.7
For - 10 kHz o 20 kHz T, - 1.0
S. Frequency and lime weightings at 1 kHz v 0.2 0.2
6. Long - term stability I 4 (Y 0.1 |
7. Level linearity on the reference level range { v ? ] 0.3
8. Level linearity including the level mnE: control v ! 0.2 0.3
é. ‘Tone burst response il v 0.2 0.3
[10. Peak C sound tevel K4 [ o2 0.35
11, Overtond indication : v | -] o2 0.25
12 Bigh level stabifiy | 4 e 0.1
Mote: Pass/Foil evaluation for cach parameter,
will be considered together from the lisni1 and the Maxi P il inly of

whaslumuny

Nl

QF-TS 124040120164

SITHIPORN;, SITHIPORN ASSOCIATES CQO,LTD.
R CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. No. ¢ ACL23180
JobNo. : VCE6ACHO62
Pages @ Sof8

Result of calibration :

1. Absolute sensitivity

[ Reference o } Measured Acceplance
Acoustic Signal Value Devialion Limit
— (dB) | {dB) (dB) (dB)
93.0(93.98) 29 | 00 203

2. Self-generated noise
2.1 Normal test

|| Measured Value i

taB) |
| 158

2.2 The microplione of ihe sound level meter was replaced by electrical signal input device.

Frequency Measured value
Weighting (dB})
A - weight 12.6
_ C-weight i 1_7.2
Flat 230 _ 1

LA rical signal tests of freq 'y
Meter free-field acoustic response at a level of 84 dB

i Frequency | Deviation from verious frequency weighting response curve (dB_)
(Hz) | B Acceplance
Fla C-weight A- he
Tai | weight weigl e
| 125 0.2 | 0.2 0.2 +1.5
| 1000 FL08 S S S S S ) | - £14
| so00 os | o6 06 450

QF-TS12-04-(4-020664

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
Lt CALIBRATION LABORATORY

Continuation of Calibracion Certificate

Cert. No. : ACL23180
Job No. : VC66ACH062
Pages : Sof8
4. Elecirical signa! fests of frequency weightings
Weighting netwark response with relalive o 1 kHz.

Trequency Devistion from verious frequoncy weighling response curve (dB)—.

L Flat Comeight | A-weight Acceptance
Limits
63 0.1 0.0 0.0 42.0
125 00 | 00 00 1.5
250 oo 0.0 01| *1.5
500 0.0 00 | oo = 1.5
we | 0.0 0.0 o | 410
2000 0.0 0.0 0.0 2.0
3000 0.0 00 eo0 | 30
8000 2.0 0.1 0.1 5.0

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

Amicipsted | Measured Devisted | Acesprance |

Frequency Value Value Value Limits

Weighting () | (¢B) (aB) . | (eB)

A - weight 94,0 94.0 0.0 £0.2

C- weight 94.0 94.0 0.0 +£02
Flal 94.0 94.0 00 %02

5.2 Time weighling al 1 kHz

Anticipated | Measured | Deviated Acceplanee

Frequency Value Value | Value Limits
Weighting (dB) (dB) (dB) ()
[ Fast 94.0 94.0 0.0 =01
L Slow | %40 | 940 0.0 0.8 |
| Leq 9a.0 | %40 0.0 01 |

6. Long - term stabilily
| SLM Display | SLM Display | Deviated | Acceptance

Frequency al initial atfinal | Value Limits
 Weighting J_(ﬂn) | teB) | (dB) (dB)
A - weight | %o | %10 | 0.0 0.3

wneslupauny

QU-TS 1 24M-04-120h54
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SITHIPORN, SITHIPORN ASSOCIATES CQ,LLTD.
TiFoLiges CALIBRATION LABORATORY

Continvation of Calibration Certificate

Cert. Nu. : ACL23180
Joh No, : VCE6ACHNG2
Pages  : Gofg

7. Level linearity on the reference level range

[ Antivipated | Measured | Deviated | Acceptance
Value Vahie Valee | Limits
(dB) (dB) (dB) | (aB)
1370 137.0 00 | +11 |
1360 ey | o0 | +l1 |
1350 1350 ov | +1a
1330 134.0 00 | xt1
133.0 1330 00 | 11
1320 1320 00 | st
1310 1310 0.0 T
1290 129.0 0y 111
1240 1240 0.0 £
1190 ngs | oo +11

[ e 1140 0.0 1|

| 1009 0.0 £1.1

| 1040 1040 a0 20l

e 990 00 1.1

940 34.0 0.0 11

= 59,0 00 #11

Ts0 | wo | o0 11|

[ 70 %0 | o0 £11

[ 0 7.0 0.0 %11

Y 69.0 00 +14
54.0 540 0.0 1.1
59.0 59.0 [ £14
540 §3.8 0.1 2 B I
49.0 49.0 0.0 +19

| 4.0 X
39.0 B9 0.1 =1

[ 20 140 00 =11

| 300 300 09 +1)

| 290 289 0.1 211
%0 | 0 00 N

210 %59 01 =11

20 2640 00
20 | 259 00 [

wnanslumuny

o

QF-T512-03-14-020064

SITHIPORN  SITHIPORN ASSOCIATES CO,LTL.
o CALIBRATION LABORATORY

Continuation of Calibration Certificate

8, Leve! lincarity including the level runge control

| Anticipated | Measured | Doviawd | Acceptance
Range Value Value Value Limits
| (dB) (dB) (dB) (dn}
Ave | 940 940 00 #11
9, Tone hurst response
Time Tone burst Anticipated | Measured Devialed Aczeptance
duration, Th Cycle Value Value Value Limits
Weighting (ms) | (dB} (dB) 1dB) (dB)
0.25 I 1080 | 1078 -1 15;-5.0
Fast 2 8 117.0 nw | oo ;25
200 800 | 1340 134.0 00 1.0
2 s | 1m0 108.0 0.0 15: 5.0
Slow -
200 g0 | 1276 122.6 0.0 =10
025 1 | 990 98.9 .1 15550
SEL 2 8 | 1080 108.0 0.0 1.0; 25
200 B0 | 10 ey | o1 21.0

10. Peak C sound Jevel

Number of cycle Anticipaled | Measured Deviated Acceptance
in Value Value, Lepeek| Value Larmits,
test signal {dB) (dB) (dB) (dB)
Contit 133.0 133.0 0.0 +3.0
One 136.4 136.2 02 30 |
Number of cyZ]: Anticipated | Measured Deviated 3 Acceptance
in Value Value Vatoe Limis
test signal (dB) (dB) {(dB) (aB) |
Continuous 133.0 133.0 0.0 £20 |
Positive half cycle 135.4 135.2 0.2 20 |
Negative halfcyele | 1354 135.2 0.2 20 |

QF-TS124M-M-(120664

SITHIPORN SITHIPORN ASSOCIATES CO,LTD.
e CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert.
Job No.
Pages

11. Overload indication

~ Measured value (dB ) Devisted | Acoeptance |

Po Negative vahic vimits |
one-ball'cycle | onehalfeyele | (dB) (dB)

L 86 £2.6 0.0 1.5 |

12. High level stability

SLM Display | SLM Display Deviated Acceplance
Frequenty at initial at final Value Limits
Weighting (| (dB) (dB) (dB) |
A - weight ome | oazme | oee | s03

SITHIPORN ASSOCIATES CO.,LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthom Rd, Bangbumru, Bangplud Bangkok 10700 THAILAND. NSC-TISI-TIS 17025
7e).0-2435-8800 Fax.0-2433-1679 e-mailcalc ith) pidf ithij com

“The reported unee:

ty is based on a standurd unecrtainty multiplied by coverege factor k =2

Cert. No. : ACL23115
Pages : lof8

Calibration Certificate

Equipment : SOUND LEVEL METER

Manufacturer ; RION

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

Serial No.: 00556212/ 157973 / 4R067

1D No.: UAE.EFM.044:2558

Condition As Found : GOOD

Customer : UNITED ANALYST AND ENGINEERING CONSULTANT (UAE)

§1 SOl UDOMSUK 41, SUKHUMVIT ROAD,
BANGCHAK SUB-DISTRICT,
PHRAKHANONG DISTRICT, BANGKOK 10260

or any value following caleulation.pros iding a Tavel o1’ canfidence of approximately 93 %%

End of Calibration Cerfificare

QU=T812-04-04-020066r8

THAILAND,
Location 3 -
Ambient Temperature : (230 £3) C
Pressure (1013 #3) kPa
Relative Humidity < (500 £20 ) [

Recelved Date :
Calibration Date :
Date of Issue :

Calibrated by :

03 APRIL 2023
10-11 APRIL 2023
18 APRIL 2023

Nathakom Pisutpaisan

Approved by :

This certitivate is issued in

with the i of ISOJEC 17025 standard. may not be repreduced

other thar in full, except with the prior writien approval of the head of Calibration Laboratory.

QU-TS12-64-04-4020664

nanslumuny
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SITHIPORN; SITHIPORN ASSOCIATES CO.,LTD. SITHIPORN SITHIPORN ASSOCIATES CO,LTD.
iate : - . iates . B -
ates CALIBRATION LABORATORY CALIBRATION LABORATORY
Continuation of Calibration Certificate Continuation of Calibration Certificate =
Cert. No. : ACL23115 Cerl No. : ACL23IS
Job No. : VCE6ACUNMY Job No. : VC66AC0044
Pages  : 20f8 Pages : 3olB
Calibration Procedure : CP-AC-01
S yof} Result ;
Calibration Method :
This equipment was calibrated by based on 1EC-61672-3 (2013) Standard for sound leval meter (SLM), Li B
The SLM had tests 10 Acoustical and Electrical signa! tests of frequency weighting with Anechoic chamber and Reference Parameter Pass | Fail uncertainty of
(dB;
Standard Instruments. (4B) measurement (dB)
For tests results of each jtems were made by observation of each Tnstruments display end also with SLM's display. 1. Absalute sensitivity I = 02 NiA
2. Self-generated noise v | - 02 WA
Condition of this result of calibration : 3. A ical signal tests of frequency weighting; —
1. Reference Standard Instruments : - 125 Hz v | 0.3 0.6
Instrument Model Serial No, LCert. No. Doe Date 1000 Hz v - 0.3 0.6
Waveform Generator 332104 MY48017076 EF-0009-23  07-FEB-2¢ 8000 Hz 7 03 0.7 N
‘Waveform Generator 33511B MY52302742 EF-0010-23 07-FEB-24 4, Electrical s;g‘uﬁs‘s of frequency weightings
Digital Multimerer 334614 MY53220109  EELBP 300266 13-FEB-24 For 101z to 4 KHiz vl - 03 w1
Digital Multimeter 134614 MY53220076  IL.BP29/0266 13-FEB-24 i For >4 KHz to 10kHz v : 03 07
Digital Multimeter 34461A MY 60024273 EEL.BP 31/0266 14-FEB-24 For > 10 KTz 10 20 kHz ~ N - 1.0
Programaable Anerustor MAT-1070 62100114 EF-001123  08FEB-24 5. Frequency and time weightings at 1 kHz v - 02 0.2
Condenser Microphone 4180 2977500 AA-1001-23 14-TEB-24 5. Long - term stability 7 01 01
Measuring Amplifier NA-42KA1 34560495 AA3002-23 14-FEB-24 7. Level Tinearity on the reference lovel range v ) = 0z X
2. This result of calibration was found aceurate as shown on date and place of calibration for thus calibrated item only. 8. Level linearily including the level range control :/ 02 03
3. This certificate is traceable to the i ional system of unit mai al: oot butst Espons M . 02 0.3
10. Peak C sound level ¥ 0.2 0.35
3.1 National Institute of Metrology (Thailand). 1L, Overload indication — v o2 = 025
1.2 Thailand Institute of Scientific and Technological Research (TISTR). [12. igh tevel sbility 7 = - i o
Note Pass/Fuil evaluation for each parameter,
will be considered together from the limit and the M: i inty of
[ '
QF-TS12-04-04-020664 tenasluemyny QF-TS12-4-N4-020664 wnasluraynu
SITHIPORN SITHIPORN ASSOCIATES CO,LTD. SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
assogiales Zss0Cia B ’ hut
sroel CALIBRATION LABORATORY aesociates CALIBRATION LABORATORY
Continuation of Calibration Certificate Continuation of Calibration Certificate
Cert. No. : ACL23115 Cert. No. : ACL23115
Job Ne. : VC66ACI044 Joh No. : VC66AC0044
Pages : 4of8 Pages : S5of8
4. Electrical slgnal tests of frequency weightings
Result of calibra 3 Weighting network response with relative to 1 kHz,
1. Absolute sensitivity [ Frequency | Deviation from various frequency weighting response curve (dB)
i Reference | Measured Acceptance | (hz) Flat Coweight Aweight Acceptance
Acoustic Signal Value Dewation Limit Limits
| (d8) {dB}) (dB) (dB) |6 | 00 | 00 0.0 £2.0
| 93.9 (9395) 93.9 0.0 0.3 125 0.0 0.0 0.0 *1.5
250 0.0 0.0 0.0 =13
2, Self-generated noise 500 00 01 00 St
2.1 Normal test 1000 0 | oo 0.0 +1.0
= | 2000 o0 | ot | 00 2.0
M“‘E“:; )V alue 4000 00 | o0 | o0 430
6 8000 00 | o1 o | aso
2.2 The microphone of the soutkl level meter was replaced by elecirical signal input device 5. Frequency and time welghtings ot 1 kHz
Frequency Measured value 5.1 Frequency weightings at 1 kHz
Weighting {dB) " N
— - — ~ Anticipated Measured Deviated Acccpnce
A - weisht >4 Frequency Valoe Value Value Lumits
C - weight 19.3 } Weighling (dB) (dB) (dB) (dB)
Fal 252 A- weight 940 940 w0 £02
. - C - weight 94.0 | 94.0 0.0 +£02
. sigual tests of freq ! Flat | s0 | w0 00 | x02
Meler free-field acoustic response al a Jevel of 84 dB .
Frequency Deviation from various frequency weighting response curve (dB) 5.2 Time weighling at 1 Kz
= Flat ‘ Coweight | Acweight Acceptence | Anticipsted | Measred | Devisted | Accepuance
Limits Frequency Value Valus Value Limits
125 63 | 03 03 %15 Weighting (dB) (dB) (dB) (dB)
1000 0.0 i 0.0 0.0 +1.0 Fast 1 94.0 94.0 00 +0.1
5000 [ ¥ L1 5.0 Blow | 040 94.0 00 401
Leq [ a0 | ea0 | oo 0.1
6. Long - term stability
S1.M Display | SLM Display | Deviated Acceptance
Frequency at injtial at final Value Limils
| Weighting (dBY (¢B) (4B) (dB)
A - weight 94.0 94.0 i 0.0 +0.3
' '
QF-TS12403-04-020664 QF-T812-04-04-020664



1676
Rectangle


1676
Rectangle


1676
Rectangle


1676
Rectangle



SITHIPO R N, SITHIPORN ASSOCIATES CO,LTI.
Ok imIy CALIBRATION LABORATORY

Continuation of Calibration Certificate

ACL23115
YC66AC0044
Papes  : 6old

7. Level linearity on the reference level range

Anticipated | Measured Deviated Accepiance
Value Value Value Limits
(dB) (dB) (dB) (dB)
1370 137.0 0.0 £1.1
1360 1360 00 £1.1
135.0 1350 00 211
1340 1340 0.0 £1.1
133.0 1310 0.0 +1.1
1320 1320 0.0 1.1
1310 1310 00 £1.1
1200 1290 00 +11
| 1240 12440 0.0 £1.1
| uoo 1190 00 | =11
| 140 1140 00 | %11
1090 1090 0.0 £1.1
1040 1040 0.0 *1.1
99.0 99.0 0.0 L1
4.0 4.0 0.0 £ 11
55.0 89.0 0.0 %11
810 840 0.0 11
19 w0 | 00 11
74.0 4.0 00 + 11
59.0 69.0 00 £1.1
61.0 64.0 00 +1.1
59.0 59.0 0.0 £1.1
54.0 540 00 £1.1
49.0 9.0 0.0 % 1.1
0 M0 | 00 x1.1
390 9.0 0.0 £11
340 139 0.1 1.1
30.0 2909 0.1 =11
20.0 289 0.1 511
2.0 219 0.1 L1
210 269 0.1 £1.
260 259 -0.1 %11
250 249 -0 411

QF-TS12-Da-M-01206R4

SITHIPORN; SITHIPORN ASSQCIATES CO,LTD.
RO CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23115
Joh No. : VCG66ACTHOH
Pages : 7of8

8. Level linearity including the lcvel range control

Anticipated | Measured Deviated Acceptance
Range Valve Value Value Limits
(dB) (dB) (dB} (dB)
Auto 94.0 940 0.0 1,1
9. Tune burst response
Time Tong burst Anticipated Measured Deviated Acceptance
duration, Th Cyecle Value Value Value Limits
Weighting (ms) (dB) (dB) (dB) {dB)
0.25 1 108.0 1079 0.1 15,50
Yast 2 B 117.0 117.0 0.9 1.0;-2.5
200 800 134.0 134.1 0.1 £1.0
2 8§ 108.0 108.0 0.0 1.5;-50
Slow
200 800 127.6 127.6 0.0 1.0
Q.25 1 99.0 58.9 .1 1.5;-50
SEL 2 B 108.0 108.0 00 1.0;25
200 800 128.0 128.0 0.0 1.0
10. Peak C eound Jevel
Number of eycle Anticipated | Mcasured Devisted | Acceptance
in Value Veluve, Lepeak| Value Limits
test signal {dB) (dB) (dB) (dB)
Continuous 1330 133.0 0.0 =30 |
One 1364 1355 -0.9 3.0
Number of cycle Anticipated | Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) [dB) (dB) (dB)
Conti 133.0 1330 0.0 2.0
Positive half cycle 1354 1352 0.2 2.0
Negative half eycle 1354 1352 -0.2 i *2.0
.
) LONET WMIURY
QF-TS12-04-04-020664

SITHIPORN ASSOCIATES CQ.,LTD.
CALIBRATION LABORATORY
Continuation of Calibration Certificate

Cert. No. : ACL23115
Joh No, 1 VC65ACO044

SITHIPORN

SO iatoe

Pages  : Bof8
11, Overload indication
‘Measured valus (dB ) Deviated Acceplance
Positive Negative Value Limts
one-halfeycle | one-half cycle {dB) (dB)
89.7 §9.7 0.0 =1.5
12. High level stabillty
SLM Display | SLM Display | Deviated Acceptance
Frequeacy at initial at fingl Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 1370 137.0 2.0 0.3

The reported uncertainty is based on a standord uncertainty muttiplied by coverage factor k =2

or any value following calculation,providing a Javel of canfidence of approximately 55 %

——-  Eud of Calibration Certlficate

QF-1512-04-04-020664

INNOVATIVE INSTRUMENT CALIBRATION LAB
INNOWATIVE INSTRUMENT L0, LTD. HEAD OFFICL
>
U39 MO0 13, SOUSUNTINARORN 13 EAMION BANG KALD,
«t PHL(S, : ICE L TIAT
AMPHOE BaNG PHLISAMUT PRAKAN PROVINCE 10530 THAILA [1 el

TEL: (065+2016-5R6>1 FA, 1600-2416-7 1400

Certificate of Calibration

Customer Certifieate No : 23-TPM-051

Nume : UNITCD ANALYST AND ENGINEERING Request No: Req-2021-0050
CONSULTANT CO.LTD.

Address * 81 Soi Udumsuk 41, Sukhumvie Road, Bangehsk, Prakanong. Page: 12

Banghok 10260

E'nit Under Calibration Defalls

Calibrtion Farameter :  Temperiture
Instrument Name Thermal Environment Monitor Rage Caltbration © 20+C w 60°C
Mannfocturer Quest Teehnalngies Type of Senser ¢ RED

Modet DT Sensor Dixmoter ram) - 4.5

Serial Number + TEGI0007S Calihration Pasinen tnunt - 67.5
Resolulion 0.1°C Intrumens Satws . Used

iD Numbes + UAR.EMA2.U56:2552

Calfbration Environment and Denils

Temperature
Humidity
Rezerved Date
Calbrated Date
Calibration Procedure ©

Reference Standard

Traceabiiity

Note

23°C23°C

t 55 %RH .t 13 %RH
: 10 January 2023

28 January 2023

ihouse method CP-TPM-01 by Comparison with Standard Thermometer.

. Digital Theamoameter with Sensor, Manufacturer: GINGO-GINGO, Medel: GTH- RTDIO0, $N:

08000057, ID. 02-TPM Which was calibrated on 10 March 2022, Calibration Cerlificate No. ; QR22-057¢

Calibration 1262

* This Centificate is traceable t S1 Unit through Quality Rebom Ca., Lid,, NSC-ONSC Accreditution No:

The reported unccrtainty is based on standsrd unceriainty muhiplicd by the Coverage Factor 4 =2, providing n level of confidene

approximately 95 .

Approved By :

lasue Date :

The cemias

AR,
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INNOVATIVE INSTRUMENT CALIBRATION LAB

INSTRUMENT € 0., 13D, {IEAD UMICE

INNOVATIV
]
009 MU0 Y 501 SEXTINAKURS 11 TAMBON BANG KAPO.
Ao PROVIN eI NE
AMPHDE BANG PHLI SANI, T PRAKAN PROVINCE 10540 THAILAND ok li—d
TELD (GDNI2E1G-F860- 1 TAX. 1560-2 1167330

Calibration Nate Cerdileate No ¢ 20-TPM-0S1

STRUMINT CALIBRATION AR

RUAENT U0 TR HEAD OFIICE

INNOVA

INNOVATIV]

7109 MM 18, 50) SUNTINAKORN 1 TARBON BARG RALQ,

. T T
AMPHIE BAKG PHLTSAMOT PRAK AL PROVINUE ISR THAILAND [itraspc Tl

TEL. (660021165540 FAX. (OKH21IG7 140

Certificute of Calibratlon

YUC Adjusncal Not Addius Request Ne : Req-2023-0050
- Customer Centiffcate No
Result of Callbration = Nanw UNITED ANALYST AND ENGINEERING Request No: Re
B CUC Hredimg. [ Uncertaaty CONSULTANT CO.LTD.
Gy iEansey « P o Address 81 Soi Udomsuk 31, Sukhumels o, Bangehak, Page: 1
[ . o | m o Prokanang, Bangkok 10260
| 252 -02 el
w2 -02 [R1] Unit Under Calivration Details
382 w0z | o Calibrtion Parumeter  Temperature
=t " — T T Instrumont Name Thermal Gaviranment Monitor Range Calibration = 20°C 1 60°C
15004 452 -02 o4 Manufacturer : TSIQUEST Type of Sensoc - KTD
[‘ o —z 0z e | Modet QT2 Semor Diameier mm) : 4.3
sote | ez a2 013 Serial Number TPWI001 Calibration Posiiion (mm) 67,5
: — Resaltion RETES Trument Staws Ued
20007 l Ll o [ o 1D Number : UAEEFM.I2072565
8006 | 251 -0l 014
T . Callbratien Environment nd Detalls
30005 3 R A 0,14
o ——— Temperamre : BC=3°C
33.005 81 .ot 014 .y )
Ry Humidity i SSURH+15%RH
40006 40,1 -0 0.4
Reteived Dae : 28 March 200
435007 451 -0l 014 .
+ 4 Calibrated Date 3 April 2013
50005 ) -0t 014 | o .
- = — 1 Calibration Procedure :  In-bouse method CP-TPM- by Comparisan with Stasdard Theanometer.
60006 Lol =01 D)4 |
Reference Standard  Digital ith Sensor. GINGO, Model: GT11/ KTDINO, SN:
20085 £ o] L1 08000057, TD: 02-TPM Which was calibrated on 27 Febuary 2023, Calibration Ceriificate Ne. : QR23-
| 25,008 ) EiA Il -0 0.14 0494
L) el wol o4 Tracesbility * This Cenificare is sravenble 1o 81 Unit thraugh Qualizy Rebom Co., Lid., NSC-ONSC Acereditarion Nog
| - 0.14
GlLoBE =y = = L Calibration 0202
40.00% al (29 0.4
45006 | 4s) a1 o
soe0s | s | -k 014 | Nate
1
ooy | w1 | - o | The reponed uncertinty is based on stndard uncertainty multiplicd by fhe Coverage Factor k=2, providing a fevel of confidence
Ve s Carlcate approsimarely 95 %.
Mr Approved By :
Tesue Date : 3 April W23
" o . . - ’
~ i e —
LAl pEisimoun
Laay G LT S RNl 3 INNOVATIVE INSTRUMENT CALIBRATION LAD

INNUS A TVE INSTRUMENT CO, U0, HEAD OFFICE
AKUGKN §( TAMBEN BANG KATO,

i [ S T—T

SRITRETED
P S PRI, TLTs e
MIT PRAKAN PROVINCE HISH THAILAND e icd

AMPHOT BANG PLILES

TR I 1-R360-1 (ORI LTI

e Adwsimens Nat Adyst Request No: Rleq 20230707
Page: 22
Resoll of Calibeatlon :
Sntert i .
oM i I Vacrrumy
- o0 o
g o) |
w032 w2 -0z oy |
518 253 02 013
20036 03 -02 3
35037 352 02 [
WET [=— .
w03 02 -2 o
as0s 52 | 02 | an
| snont 02 | -0z | as
| wos 602 | o2 a1
20002 202 -52 o
25035 5.2 -02 LYt}
30036 202 -a1 611
35058 332 -02 o1
bRy r
4042 02 02 o8
48041 482 -02 oy |
50045 502 -02 oy |
B0 02 -0z 013 |
0031 202 | -02 a1
25082 2 | w2 013
10036 102 -01 [35
[ 1501 382 02 | em
cLoar -
a4 w0} s0x | 013
' 5042 43 w1 | o
004 0.3 ~01 o3
60048 w1 | o2 | (2]
Erd o1 Certfieae

T e (Tt

IXNOVATIVE INSTREAENT € 10, LTD HEAD tITHE
213N L3 GOESUNTINARDRN 10 TAMRON HaNG KAl

AMPHOE BANG MILLSAMU T PRAKAN FROVINCE (0840 THAL AND m‘ﬂ“'g}a:
TEL: [60R-2E 163065 1 FANL OG0 0T 3
Certificate of Calibration

Custnmer Ceriificate No ; 23-TPM-483

Name UNITED ANALYST AND ENGINEERING Request Nn i Hig-2023-2174
CONSULTANT COLTD,

Address * 81 Soi Udomsuk 41, Subhunsvit Road, Bangchak. Pralanong, Page: 12
Bangkek (026t

Unit Under Calibravivn Detalls

Calibration Parncrer  Temperuture

Insumen Name : Thermal Environment Monitor Range Calibration = 20°C 60°C

Manufacturer E TypeufSensor:  RYD

Model qr32 Scusor Diameter (mm) ;4.5

Sena) Number : TPS030006 Calibration Position fmm) = 67.5

Resluton BT Instrument Satus ; Used

1D Numsber UAEEFM 03112861

Calilyrution Environment und Detals

Temperatare : 2eCa3C

Tumidity i SSURHEISHRA

Rexcived Dane 12 Quiober 2021

Calibrated Dot 17 October 2023

Calibvarion Procedure & hy-house austhod CP-TPM-01 by Comparisan with Standard Thermmeter.

Refervove Standarg ¢ Digitah ith Sensor, GO, Model; GTLL KT R, SN
UNO000S?. (1D; 02-TPM Which was salibraicd on 27 Febuary 2023, Calibrarion Cemfizate No. : QR23-
[0

Tracealility This Centificate is traceable to SI Unil through Quality Rebom Co, Lid, NSU-UNSC Acereditation N

Calibration 0292

Nnte

The repored uncertainty is based on standwd uncertaint mulliplied by the Coverage Factos 4=2, providing a level of confidence

approximalely 95 4.

Approved By :

Issize Date :

i 10he metn 1 skrad i fCr Lo

worrstawToRe”
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INNOVATIVE INSTRUMENT CAIBRATNON LAR

INNOVATIVE )
INMOVATIV

STRUMENT CALIRATION AR
SPRCMEXT (. L

HEADOFHICE

E T IO NGO 13, 500 8UXTINAKURN 11 FAMBON BANG KALTS,
INNOVATIVE INSTREAMENTA 0, 110 HEAD QPFICE £ > . AMPHEL BANG PILEEAMUT PRARAN FROVINCE 1980 THAIL 8D d
TUW AU 1L SOTEUNTIN AKDRN [ TANBON BASM G RAED, 1 Bttt emrane (e 3 TH (S6X021 05801 AN (6621 16T AR TR
: BANG I T P " g NECm TR Page 12
ANIPHOF BANG PHLTSAMUT PRAR AN FROVISUE 10830 THATEAND CAUMATIONSZ98
TEL st 16e3ntm 1 TAN. 0GR 211657 140
Certificate of Calibration
(alibratien Note Certlfiente oz 25-TPA-483 Custamer Certificate No : 23-AFM-219 Rev. 1
UL Adiutman N8 Adhet Requen Nu e R 2010217 Name UNITED ANALYST AND ENGINEERING CONSULTANT €O, LTD. Request Ko ¢ Req-2023-2171
Page: 22 Address 81 Sai Ldomsub 41, Sukburmit Road, Bangchak, Prakanony,
Revah of Culibration =
Banghok 80260
e
§ I Sonrnis
UL Senser e o . s Unit Under Calibration Detalls
o
Tuyl 199 Yol an Mezsurement ltem + Air Flew Meter
25031 249 BN [ Manufacturer 781
0018 290 +02 o1y Model 1 4146 Sensoe Model, -
& tan Me || ab2 LA] Seral Number : 41461813030 Senner Senad Nuaber ; +
o bl ol Ll n * UALEFM 1022561
45040 uy 313 an
Locasion of Calibrason ¢ LAB 4 AIR VELOUITY METER
004 "y &1 01y
Calibratien Envirenment and Deialls
1048 59% n2 011
, Temperature 12C=3C
032 [LX - b a3
008 4 Humadity : S5 %RH=10%RH
2R3 M9 -0l 1
Barometrie Prassur: ¢ (013 hPa= 10 hPa
10033 %9 -0l a
i s Ton o Receisd Daie 11 Dctober 2013
DRY p—
0o 0 i Calibsation Date © 28 Ouiober 2023
4504 40 o et Calibmion Procedure ~ : t-b ho CP-AFM-01 by L1 techrique with Standand Primary Flow Calibrator
S00H 300 00 el =
Reference Standard s Duc Callbralion
Py 599 Y a0 Madel Scrial Number Truceble
Air Flow Mexcr Gilibruior 3 Standard flow 15011011003 Sensidyns 12 July 2024
2003 199 o1 013 Air Flow Meter ilibrates 3 High flow 13501012012 Sontidyns 12July 2024
2300 25 o1 018 Temperature meter Tl DA0000S7 Qreborn 27 Febmuary 2024
3004 HE 40 Al Pressure meter CPG2300 41000KDUBS 1R TPA 7 November 2023 ]
30034 ME 102 013 Truceabllity :
wone =
40040 93 ‘0 o3 This Ceruficae is raceable to 31 Unit dhrough Sensidyne AZLA Accreditatica No. 39401
45n4 Bl 0l 013
o082 ws v0d o1y Nete 2
60082 32 1a2 o1 The inty s bascd on standard inty the Coverage Faciar £ - 2, providing a fevel of cmfidence sppmoniately 95 %6,
This Cenificate was maued (0 replace 1o Calitration Uenificai No 23-AFM-219
End of Certiflente
Catbrated By :
Cafibaatian By : Appreved By :
M. Pal
Calivraion
Issue Pate : 7 November 2023
The resuks selatadonly 1 he Agis ¢ i~ A The e rie ol ca v oul, % 15 oy a
'
g M ot e
GO P e A i densslumauny
FM-708-AFM-01 Rev,00 Issue date 01/07/19
IRNNOLATIVE INSTRUMLNT CALIRATION | AB
INSOVATIA L RS TRUA ST EO 110 W AD GELITE
~ B A LY SHUNUNAREKRS 1 D AEON DANG K 3ot
AN AN BT SAML TPRAK A% FROVINGT 10830 THAH ASD gL Chlen e
PRy
TEE GOde2b16=2300m] 1 AN 1040 21 0= "140 A2%61
Poge 271
= i >
Gertifleate No : 23-AFM-219 it
Request Na 1 Reg-2003-2421 ; B ) )
Certificate of Calibration e s
Result of Calibratian s age: 1
| |
. ¥ )
Temperature Pressure STD Errer Unecrininty Equipment : Aferold B ométer
. ) y Manufacturer: Barigo Thig cerfificaie may nol be reproduced other than in full,
‘a (3] W) (kmin) | (Uemin} | e ] " except wih Ihe pror witen approval of the head of
2500 BUIK 0020 0002 [T Model : Cerperate Services 3 Equpment Calibrahon ana Testing Seniges
FE 10130 0027 aose | 0003 | 00037 Seriel No.:
2839 0086 .00 | 0.004 a0 1D No.: UAE.ANV. 15112550
XL 6200 s G UISE Cangitian As-Rec : Used llem
I 0490 0500 1007 Q001 Received Date: 26 May 2023
2853y 0.997 1009 0.003 k2 Calibration Date: 02 June 2023
8 1888 Leked o | [T Referencs: 2305-C319WSC Submitted by:  Unrcd Analyst and Engineering Consultant Co.,Lid
2540 TR 2007 0005 | .04 Amblont Temporaturs: { 23 £ 2} °C
2530 | .18 299} 4 a3 0042 Relattve Humigiy: (B0t 15)% 81 Sol Udomsuk 41, Sukhumwil Read,
[ m i Bangshiak, Phrakharong, Barghok 10260
| 2330 | 1910 wH | 402 L] D056 Atmospheric Pressure: 1007 mier
2530 | 10110 5032 5009 0023 2070
"A - = . B Procedure used,  Tho calibration was conducted by direct companscn method against Pressure Measuring Instruments.
Note STD: Snndied LG Ui Undes Calibration Standard actoiding to in-hous4 calibeation procedura GP-P10, using = DKO-R -1 ; Calibration of Pressufe
- LU Refareme Condilivn . At21,1'C, 1013 kPa &ir Gauges, Edion 032014 * 85 € guidclines
- Pl Ratt 5 3+ vorresteth for semiLimdard epperdting condition by usiag equation = ‘Conditian of this resuit of calibration
Pret Twea: 1 Roference s'andands instruments ©
N A N . nstrument ods! erial No. ertificate No.
Qmeas = Quer x Prc X o i ] Serial b Gertificate Iy
1) Standarg Barcmeter DPH42 1422505046 ME-0084-23 03 May 2024
whar = Flow Rave I* = Abzalute Pres g he e
where @ et | Apolute ferperture 2 This instrument was installes ir vartical ervantalon end canter of the dial was used as the reference level.
Muze Measaremen! (cnaditien el - § d Londitien

* inticuics Bon sccrudiled

End of Cenificute

Fae rrws velat ey 7 e e cxtbeatel Fhe suaiieais -Fatt =i b eepnshued eeapt i tedl.

RPN Yo (LT T

4 703 AFM 01 Rev 00 tssue 3312 01/67749

3.This resull of catibration was rada £n requasio? at tha priat spedified by customer,
4.This rosull of cafibealion instrument was in absalite pressure.
5 This

trumenl was ubed ciean air as pressure madia,

6 The cerlifcate is vald only 10 the item caibated on date and plase of calibralicn.

7.This Garhification 15 traceable to the Internatunal Systom of Unit maintainad lhrough
-Natiora! institute af Metrology Thaitand (NIMT}

Calibrated by:  Suksan Rhankaew
Issue Data : 04 June 2023

Aporoved Signatory :

118
LA

wnansiumuny
B 0316957
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Cert.No.: 23P1857
Fage: 2012

Result of Without Range ; 950 hPa to 1030 hFa
Function:- Absolute Pressurg Megsyrement Scals Interval : § hPa { The Fifth Estimate )

Increasing Pressure N :
Applied Pressure (hPa) B60.27 | 971.66 | 982.37 | BM.32 1005.76 1010.8

ULIC Indication (hPa) 5500 | 8700 | 9800 | 9900 | 19000 | fofan

|Eror (nPa) Q27 | 66 | 237 | 422 | 76 | 087
Pressure "

[Apphed Pressurs (hPa) | 1030.52 | 1021.07 | 1011.30 | 100%.83 |

UUC Indicalion {hPs) 10300 | 0200 | 10100 | 10000 | 800

Eror (hPa) 052 | 107 | 430 | -183 | 238

The uncenainty of maasurement was £ 0.30 hPa
* ULKC = Unit Under Calibration

The repoded uncenalnty of measuremenl was based an a slandard uncertainly muttiplied
by a coverage factor i = 2, previding + levo] of eanfiderce of appraximalely 95 %

S,
TECHNOLOGY PROMOTION ASSOCIATION (THATLAKDJAPAY) Sl
CORPORATE SERVICES 3: EQUIPMENT CALIRRATION AND TESTING SERVICES 3
$34/4 PATIANALARN ROAD 501 13 SUANLUANG, SUANLUANG, BANGRGK 10250 %57770nF
TEL 027173002 FAX. §-2719-9484 S s et grroas

i

Certificate of Calibration =~ cervfieste No.: 2sut102
Page: 1ol 2

Equipment: Digital Thema-Hygrometer
Menutacturer: Digicn This conificate may nol be reproduced oifer than In full,
xcapt wilh the prior written spproval of the head of
Model : TH-02 Corporale Services 3: Equipment Calibralion and Testing Services
Serlal No.: 305034174
{oNo.; UAE EF!4.185/2565

Condition As-Recslved: Used ltem

Recelvad Date: 18 May 2023
Callbration Date: 22 May 2023

10 24 May 2023
Reference: 2305-0641WSC Submitted by:  United Analyst and Engineering Consullant Co. Ltd.

Ambient Temperature: ¢ 25 & 3 ) °C

Relative Humidity: (50221 % 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak,

Phrakhanong, Bangkok 10250

Procedure used: Calibration were conducled using in-house calibralion procedure CP-H03 according to comparisen
with sandard chilied mirror sensor for humidily maasurament function and comparison with standard
probe for function into humidity / lemparature chamber.

Condition of this result of calibration

1.Reference standards instuments :

Instrument Model Sertal No. Cortificate No,  Due Dae
1) Chilled Mirror Hygromater Dew Master 44730 205634 14 Jun 2023
2} Handhold Thermometer With Sensor 1521 A5A329 201251 12 Oct 2023

2.The certificate is valid only 10 the ilem calibrated on dale and place of callbration.

A.This Ceriification is raceabie to the Intemational System ef Unit mainiained Ihrough:-
-Nallonal Institule of Standards and Technotogy (NIST) , The United Stales of Amarka
-~Nalional Instituie of Métrology Thalland (NIMT)

Calibrated by:  Kraipop Onvat Approved Slgnatery:
Issue Date 1 25 May 2023 1] Chakait Wi

1 1Pomthippa Te
1 ]Vipom Tantiysw

wonaslueuny
B 0314980

-ala-
e
Cert. No.: 23H1102
Page.: 2 of 2
Result of Calibration:- Without Adjustment
Function; Humidily Msasuroment.
Referance Standard uuct Uncertainty
Temperature Humidity Reading Error of Measurement
o (4RH,) CARH) {%RH) (%R H)
250 401 40 0.1 1.3
25.0 $0.1 50 0.1 1.6
250 60.0 58 -1.0 1B
5.0 702 68 22 1.8
Resuft of Calibration:- Without Adjustment
Function: Temperature Measurement
Standard uugc* Unceralnty
Yemperaturg Reading Emor af Measursment
e 0 [§%] °C)
20014 204 Q.386 0.42
25.022 258 0.578 0.42
30.033 302 0.167 0.42
40.000 398 -0.100 042

UUC~ : Unit Under Calibration
Tha raported uncertainty of measurement was base on standard uncerlainty multiplied
by coverage factor k = 2.00, providing confidence level approximaiely 95%.

-0l

wnaslumuny

a 1162379

- 3
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JATAN) %
[ IBRATION AND GSERVICFS % ¥
534/ PATTANAKARN ROAD S01 18, SUANLUANG, SUANLUANO BANGKOK 10250 4 A
MOT-TRHTIENZS
TEL.02717-3000-29 PAX.D-2719 9484 CALBRATION tpot

CertNo: 23CH419
Pege.: 1of3

Certificate of Calibration

Equipment : pH Meter

Manufacturer : Horiba

Model : LAQUA-PH210

Serial No. : HADAQOOT

D No.: UAE.EFM.002/2563(EFM.pH.02/63)

Conditlon As-Received: Used Hem

Received Date : 28 March 2023

Calibsation Date : 28-30 March 2023

Reference : 2303-101WSC-2

Submitted by : United Analyst and Enginesring Consultani Co.,Ltd.

3 8ol Udomsuk 41, Sukhurvit Road,
Bangchak, Phrakhanong, Bangkok 10260

Amblent Temparatura = (5 £ 25) 'C
Relative Humidity : (50 £ 15)%
Callbration Procedure : In - housa methed :

~ CP-CHS by direct measurement with standard
voitage callbrator and direct measurement with
certified referance material (CRM)

- GP-CH8 by ison with stendard

Callbrated by : Warakorn Lerngagtrakul

Appraved by :

({ /) Malee Butkruea
( ) Salthip Msangmai
( ) Warakom Lemgagtrakul

Issue Date : 31 March 2023
The U are farn P ility of i 95%
T il 10 QUM eacept e it T
Approvad of the

ipmnert. Calibrali

ionanslsnauey
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CertNo.: 23CH419
Page.: 20f3
Condltlon of this callbration result
1. Referenca Standard Instument  : -
Instrument SeralNo.  ID No. Cerl. No. Due Date
1) Document Process Calibrator ~ 5403004¢ 130RC116 22E2789 24 Aug 2023
2) Ref. Siandard Thermometer 4982054 110RCO44 2211308 27 Oct 2023

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

2. Cerlified Reforence Materials : Tha measuramant rasults ane tracesble to §| through CPA chem Lid.,
ANSI-ASQ Natlonal Accreditation Board, Aceredited No. AR-1B35

Buffer Solution Manufacturer Lot No. Exp. date
pH 4.008 CPA chem 863832 28 Dec 2024
pH 6,987 CPA chem 826589 08 July 2023
pH 10.010 CPA cham 863835 28 Dec 2023

3, This certificale is valid only to the itam callbrated on date and place of calibrafion.
Calibration Results

Functlon : mV Measurement

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

&

Cert.No.: 23CH418

Nominal Standard Uncertainty of Covsrage
Uinit Under Value Voltage | Actual Reading Measuremant factor
Calibration Input
gH mv mV pH {smV'} *

PH Meter 400 | 17748 | 1775 | &0t 0.058 200 |
SMN.: HABACOO7 7.00 0.00 0.2 6.98 0.058 2.00
| 7o 0.00 02 5.98 6.058 200
10.00 | 17748 1773 | 1001 0.058 2.00

tensadbsmosny

Page.: iof3
Lalibration Results
Function : pH Measurement
Parforming three buffers curve by using butier nominal pH (4,7)(7,10)
Unit Under Standard pH Actual pH | ActualmV | Uncertainty of | Goverage
Calibration Buifer Solution Reading Rsading | pH meesurement| factor
(mv) {%) k
PH Eleclrode 4.008 4.0 184.7 0.0085 2.05
SIN.: QB2M0158 6.987 700 | 10.1 0.011 2.00
6.887 7.00 98 0.011 200
10.010 10.00 -165.7 0.0085 2.00
Function :
{*) Without adjustment
This equip was d with Te Probe;
- Model 9652-10D
- Sarial No, : QgZM0159
Dimension of probe;
- Length : 107 mm
- Diamater : 16 mm
- immersion Depth: 100 __ mm
1
Calibration Standard uue* Eror Uncsrtainty of | Coverage
Polnt Temperature Resding measurement factar
{*¢) (*c) {*c) {°c) (z°¢) k
25.0 25002 250 -0.002 013 200
0.9 30.003 300 =D.003 0.13 200
(I8 35.0 35.002 35.0 -0.002 0.13 200

Remark : - UUC* = Unit Under Calibration

The reported uncertainty of measuremeni was based on a standard urcertainty multiplied by & coverage
factor k, providing m level of canfidence of appraximately 85 %.

~olo-

Lanem'ha'mqu
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- & 2 PP s e s -
Tasan sissunfnaians wna (EHIA #3397 2) voaudin wedlo lnn Bidavsn rousraed §1fs (ssuzdniiunis)

Uszdl n.a. 2566

o =t o a & o v - e - v a 4
s1emslufusesmsuifivu/mauaey nseddiondnysziniaafifinslianat dwiviinnedqunmiwondon

No. Instrument/Eguipment Parameter No. Calibrator Certification Date of Due date of Rernark
‘ I | l No. Calibration Callbration*
wisflonSnuzzdiinafiRninmzinunmeimm
1 |Analytical Balance lTSP Mettler-Toledo AB204-5 / Technology Prometion Asseciation 23Mm331 7 Apr23 5 Apr24 -
dabitity 0.1 mg) P10 1128312528 {Thailand-Japan)
2 |Analytical Balance Total Dust Mettter-Toledo AB204-5/FACT / Technology Promotion Assaciation 23MM332 7 Apr 23 5 Apr24
(Readability 0.1 mg) Respirable Dust 8108115858 {Thailand-Japan)
3 |Analytical Batance Mettler-Toledo pe/ Technology Promotion Assodation 2344333 TApr23 5Apr 24 -
(Readability 0.001 mg) 8322373893 (Thailand-Japan)
4 Juv-vIS Spectrophotometer NOZ Agilent Cary60 G6860A / OQE Senvices Co.,Ltd. SP23-021 20 May 23 18 May 24 -
Technologies MY15410009
5 |Atomic Absorption Cu Perkin Elmer PinAlcle S00F / Perkin Etmer Co,Ltd. P Service No. 26 Jun 23 24 Jun 24 -
Spectrophotometer (AAS) PFBS20031902 WO-02273773
\whoatondnursiiisadAmisnaiganimh
6 |pH Meter PH Mettler-Toledo Seven Easy 520 / National Food institute, 2302181-001-01 24 Mar 23 22 Mar 24
1230525212 Ministry of Industry, Thaitand
7 |pH Meter Mettler-Toledo SevenCompact 5220/ National Food Institute, 2303560-001-01 26 Jun 23 24 Jun 249
€113432421 Ministry of Industry, Thailand
8 |Analytical Balance TSS Mettler-Toledo XSR2050U / Technology Promotion Association 23MM113 26 Apr23 24 Apr 24
(Readability 0.01 mg) TDS C210685394 (Thaitand-Japan)
5 [Hot Air Oven Memmert UFS5/ Technology Promotion Asscciation 23TM373 11 Apr 23 SApr2d
B212.0411 (Thailand-Japan)
10 |Anatytical Balance Oil&Grease Mettler-Totedo X5R204 / National Food Institute, 2302827-001-01 10 May 23 8 May 24
{Readabiiity 0.1 mg) 117635043 Ministry of Industry, Thailand
11 |BOD Incubator BOD Arco UC4-1320 / Technology Promotion Association 23TM249 15 Feb 23 14 Feb 24
{UAEWAO015/2561) (Thailand-Japan)
12 | DO Meter AE] 5100 / Harikul Science HSUD12C 1 Mer23 28 Feb 24 -
118101863
13 |COD Reactor oD Hanna HIB39800-02 / Hanna Instruments (Thailand) Ltd. HIT-2312:0342 10 Mar 23 9 Mar 24 -
(Heating Block) HO18500!
U3 glandte uevniad woud Wruliiuds roudaunut $1fin
TRy insreimIgm ISO/EC 17025 Certificate Page 1/3
waunsRea9TRamnmALanRaN
ImannsTsarnmaravouna EHA Afi7 2) 101u38n waBle tnu Sidanin Aeukrirod 1 (vusdniunts)
UsedTl wa 2566
sumshuiusesasuiisu/mauney wladioninustiwiacfiinsinss dmsuirseiauamdauinden
Mo. Instrument/Equipment Parameter e del L No. Callbrator Certification Date of Due date of Remark
‘ ‘ I No. I Calibration ‘ Calbration®
m‘-’maﬂawé‘nd::ﬁ'lﬁm\lﬁ\Tﬁmﬁmﬂ:ﬁqmnm\h
14 |Atomic Absorption Cu Agilent Systemn IDG8432A Thailand Institute of Scientific and MTC. ACL. No. 2Feb23 1Feb24 -
Spectrophotometer (AAS) Technologies AA40FS / Technological Research{TiSTR) 381/66
MY13160001
15 |Inductively Coupled Plasma Agilent System ID:G8015A Agilent Technologies (Thailand) Preventive 13 Nov 23 11 Nov 24
(ICP) Technologies GBO15AA 7 Co.,itd. Maintenance
MY18030001 Checklist

Due Date of Calibration® : Based on the annual calibration plan. At least 1 time per year.

W3Sy, gluidie wouundar uowt BuiidisTs poutauaui $ifin

viseufjiRnnsiaTesinnsgy ISO/EC 17025

Certificate Page 2/3




%

TECRNOLOGY PROMOTION ASSOCTATION (THATLAND-JAPAN) %
[ SERVICES 3: FQUIPMENT CALIBRATION. SERVICES =i
35343 PATTANAKARN ROAD SO 18, SUANLUANG, SUANLUANG BAXGKOK 10250 i E . )
P . quipment : Electronic Balance Cert.No.: 23MM331
TEL.DZI-HOT FAX. 027199188
capmamontam Condition As-Received :  Used Item Page: 20f 3
Reference : 2304-00150C-1
Cert.No.: 23MM331 Procedurs used :-
Page.: 1073 Calibration were conducted using in-house CP-0801 to direct
- ] N : measurement method against standard weight.
Certlﬁcate Of Callbranon Condition of this result of cailbration
3 1. Reference standard Instruments:-
Equipment : Electronic Balance Instruments Modsl Serial No. IDNo,  TestreportMo.  Duedate
1) Standard Weighl Set {E2) 15684 28083 7O0RCODT MM-0010-22 20 Jan 2024
Manufacturar : Metller Toledo 2. This cerificale is valld only to the itam calibrated on date and place of callbraion.
3. This result of calibration was made on requeslted at the painl specified by cuslomer.
Model : AB204-5 4. This certificate Is not certified for any commerc!at transaction.
B, This certification is traceable to the International System of Unit.
Sorlal No.: 1120312628 Resull of callbration { ) Withaut (*) After by Intemat Cali
Ranga capacity : '] © 220 Resolutlon  0.0001
ID No, UAE AIR.018f2650 B.f:m Adpjm::an( N N g " g
. o Balence Measurement  Coverage
Submitted by : United Analyst and Engineering Consufient Go.Lud. Applied Welght Reading Correctlon Uneertainty Factor
3 Sol Udomsuk 41, Sukhumvlt Road, (a) (8) (2) (2mg) (k)
:“gz:k' on "':“"”“""“- 100 29,9299 +0.0001 013 203
ngkok 1026 F 200 200.0001 -0.0001 028 200
Aftor Adjustment :
Localion : Balance Roam 2 1. Determination o deviation of weighlng machine {n=10)
Applied Welght Standard Deviation
Received orde 07 April 2023 (g} of Reading (g}
Calibration Date : 07 April 2023 100 0.00007
Ambient Temperature : 15°C 40 C 200 0.00007
Ralative Humidity : 30 % to 90 %
Calibrated by : Suwil Imjai
Approved by @
( ,) Pomnthippa Tameyakui
(/ ) Malee Butkruea
issue Data : 10 April 2023
The Uncertainties are for a of 95%
o This certhcate may men be regroduced nher than in full, excepr with the prior wTilien
Appresal of the hesd 01 L E wes 5 Lquipraent Calibration and ) g vaces.
Uncontrolled Document . Uncontrolled |
@ TECHNOLOGY PROMOTION ASSOCTATION (THAILAND-JAPAN}
'CORPORATE SERVICES 3: JABRATION ES
354/4 PATTANAK ARN RC:AD SO 18, SUANLUANG, SUANLUANG SBANGKOK 10283 -
Equipment : Electronlc Balance Cerl.No.: 23MM331 TELO2717-3000-23  FAN. 0-2719-9454 :f.'::v':"::
Condition As-Recelved :  Used llom Page: 30f3

Reference : 2304-00150C-1
¢ Result of calibration
2, Effect of off canter loading
A mass of 100 g was placed to various position on the pan.
The weighing machine reading emor obtained is given in the lable

Maximum difference between

Position1  Posillon 2 Position 3 Posltion 4 Posltlon 5 off-center and central loading
() (9) (g} (9) (9) (9)
-0.0001 -0.0002 +0.0004 +0.0001 -D.0006 £.0005
3. Departura from nominal value
Balance Measurement Coverage
Applled Welght Reading  Comection Uncertainty Eactor

(9) (g) (9) (tmp) (k)
Unload 0.0000 0.0000 0.15 213
[:A 0.0889 +0.0001 0.15 213
1 0.9999 +0.0001 015 243
5 4.9089 +0.0001 0.15 213
i0 99989 +0.0001 015 211

20 20,0000 0.0000 045 2m A
50 50.0000 0.0000 616 208
70 69.9999 +0.0001 018 2.04
100 99,9399 +0.0001 0.19 203
150 150.0003 -0.0003 028 2.00
200 200.0005 -0.0005 029 2.00

‘The reported uncertainly of measuremenl was based on a slandant uncertainly multiplied by a coverage
{ector k , providing a lavel of confidenca of approximately 95 %.

-00c-

Cert.No.: 23MM332
Page.; 103

Certificate of Calibration

Equlpment : Electronic Balance

Manufacturer : Metiler Toleda

Modal : AB204-S IFACT

SerlalNo. : B108115858

IDNe,: UAE.AIRD16/2555

Submitted by : United Analyst and Englneering Gonsultant Co.,Lid.

3 Soi Udomsuk 41, Sukhunwit Road,
Bangchak, Phrakhanong,
Bangkok 10280

Location : Balance Room 2
Received order: 07 April 2023
Calibration Date : 07 April 2023
Ambient Temperature : 15°C1040°C
Relative Humldity : 30 %o80%
Calibrated by :

Approved by :

( ) Pomnthippa Tameyakul

(/) Males Butkruea

Issue Date © 10 April 2023
The inties are for & p v of 95%
,  in fll, 22cept with fbe pr

Appvowal of the besdt of Corporsse Srivices 3 Evipmons Clisidun e1d Teaing Servives

Uncontrolled Document
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Equipment ; Eiectronic Balance CertNo.: 23MM332
Condition As-Raceived :  Used ltem Pags: 2 03
Reference : 2304-00150C-2
Procedure used =

Callbration wera ueing In-house calibrati CP-0BD1 ing to direct

measuremnent mathod against standerd weight.

Candttion of this resull of cakibration
1. Reference stendard instruments:-

nstruments Model Surial No. ID Na. Test report No. Due date
1) Standard Weight Set (E2) 15884 24053 TORCO07 MM-0010-22 20 Jan 2024

2. This cartificate is valid only to the item calibrated on date and place of callbration.
3. This result of calibration was made on requssted at the point specified by customer.
4. This certificate is not carified for any commercial transaction.

&. This certification is fraceable to the Internaticnal Syetem of Unit.

Reszult of callbration () Without (*)After by Intemal Callbration
Range capacity : 0 g fo 220 g Resolution 00001 [*]
Before Adjusiment :
Balance Msasurement ~ Covaraga
Appliad Welght Reading Gorrection Uncertainty Eactor
(g) {a} (g) (tmg) (k)
100 100.0002 -0.0002 021 2.06
200 200.0003 -0.0003 0.29 2.00
After Adjustment :
1. Determination of the standard deviation of welghlng maching {n=10)
Applied Weight Standard Devlation
(9) of Reading (g)
100 0.00000
200 0.00007

B

Equipment ; Electronic Balance Cert.No.: 23MM332
Condition As-Recelved :  Used llem Page: 30f3
Reference : 2304-00150C-2

Result of callbration

2

A mass of 100 g was placed o various position on the pan.
The weighing machine reading ermor obtaired is given in the lable

Maximum difference between
Position 1 Position 2 Position 3 Position 4 Poslitlen 5 off-center and central loading
(g) (a) {q) () (g) (9)
+0.0001 -0.0003 +0.0003 +0.0006 +0.0002 0.0005
3. Daparture from nominal value
Balance Measurement Coverage
Applled Weight Reading Correction Uncertainty Factor
(9) {g) (g} {tmg) {k)
Unload 0.0000 0.0000 0.18 2147
0.1 0.0889 +0.0001 0.18 217
1 0.9888 +0,0002 018 217
§ 5.0000 0.0000 013 217
10 10.0000 0.0000 018 217
Fau) 20,0000 0.0000 018 215
50 50.0001 -0.0001 019 2.1
70 70.0001 -0.0001 020 207
100 100.6002 ~0.0002 021 208
150 150.0004 -0.0004 .28 200
200 200.0005 -0.0005 029 200

The reported uncertzinty of measuremant was based on a standard uncartainty mulliplied by a coverage
factor k , providing & level of confidance of approximately 85 %.

~o0c-
Uncontrolled - Uncontrolled
S,
S0
TECHNDLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) £
CORPORA (ESERVICES 3t EQUIPMENT CALIBRATION AND TESTING SERVICEY i%‘//’?\’f
-4 PATTANAK ARN RUAD SU1 1€, SUANLUANG. SUANLUANG BANGKOX 10250 it
LTy mse e Equipment : Electronic Belence CertNo.: 23MM333
Condition As-Received :  Used ltem Pago: 2 of 3
Reference : 2304-00150C-3
Cert.No.: 23MM333 Procedure used :-
Page: 103 Calibration wers conducted using in-house CP-0801 ling to direct
0 : . measurement method against standard weight.
Certificate of Calibration i Sauiat N
1. Reference standard instruments:-
Equipment ; Electronic Balance Instruments Model Sarial No. 1D No. Test report No. Due date
1) Standerd Welght Set (E2) 15884 24053 TORCO07 MM-0010-22 20 Jen 2024
Manufacturer : Mettler Tolado 2. This certificate is valid only to the ilem calibrated on date and piacs of calibration.
3. This result of calibration was made on requested at tha polnt spacified by customer.
Model ; XP& 4. This certificate is not certified for any commercial transaction,
5. This certification is traceable to the International System of Unit.
Sarial No. : B322373893 Resutt of calibratian () Without Adjustment { * ) After Adjusiment by Internal Calibration
Range capaclty : 0 to 841 Resolution 0.000001
0 No.: UAE.AIR.018/2558 Bafore Ad';usunent B ) 5 i
. Balance Measuremant Coverage
Submitted by ; Uniled Analys! and Englneering Consultant Co.,L1d. Applled Weight Reading Correction Uncertalnty Factor
3 Sol Udomsuk 41, Sukhumwit Road, (o} (a) (a) (tmg) (k)
Bangohek, Phrakhanong, 3 2999987 +0,000013 0.026 200
Bangkok 10260 6 6000003 -0.000003 0036 2,00
After Adjustment :
Location ; Balance Room 2 1. on o the standa {n=10)
Applied Welght Standard Deviation
Received order : 07 April 2023 (g} of Reading (g )
Calibration Date : 07 April 2023 3 0,0000027
Ambient Temperature : 15°C40°C [ 0.0000030
Relative Humidity : 30 %1090 %
Calibrated by :
Approved by :
{ / Pomthippa Tameyakul
(4} Maleo Butknsea
Issue Date : 10 April 2023
‘The Uncertainties are for a of app:
Thas cerliticsie m l'*upfx-d;‘hl aflic U1 n ull. €3u¢ 8 4t the pr
Appreral of ke beuts of Curpnae: Sviies 3 - Eauipmens Catbrvion aod Temg Services.
Uncontrolled Document Uncontrolled
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Equlpment : Electronic Balance CertNo.: 2
Condition As-Recalvad ;  Usad lem Page: 3
Reference : 2304-00150C-3

Result of calibration
2, Effect of off center loadlng

A mass of 2 g wes placed {0 various position on tha pan.
The welghing machine reading error obtained Is givan In the table

Pasition1  Foshtion 2 Position 3 Position 4 Position &
(9) {9) {g) tg) (g} {9)
-0.000006 ~0.000007 -0.000007 -0.000010 -0.000002 0.000004
3. Daparture from nominei valua
Balance Measurement Coverage
Appllad Weight Reading Corraction Uncertainty Factor

(g) (9) (0} {xmg) (k)

Unload 0.000000 0.000000 0.0060 2.37

0.01 0.009998 +0.000002 0.0060 213

005 0.050003 -0.000003 0.0070 205

0.1 0.100007 <0.000007 0.0080 2.03

0.15 0.150000 0.000000 Qo1 200

017 0.169998 +0.000002 0014 200

02 0.200002 -0.000002 0014 200

15 1.500001 -0.000001 0.020 2,00

3 2.989380 +0.000010 0.026 200

4.5 4.499994 +0.000008 0.038 200

] 5.909982 +0.000018 0.036 200

3IMM333
of3

Maximum difference betweon !
off-center end centrat loading

The raportad tncerainly of measurement was based on a stendard uncertainty multiplied by a coverags

factor &, providing a level of confidance of approximataly 95 %.

-a0a-

Uncontrolle

’i DQE Services CoLtd.

Phone : +66 (0)2 528 2054, Email : dqeservicesinfo@gusil.eom

IQE Services 32 5ol Ladprao-Wanghin 55, LedpranWanghin Rd, Ladpreo, Ladprao, Rangkok 10230

i wsta 1ty
CACeRRTIOM b

CERTIFICATE OF CALIBRATION
Certificate No,:  SP23-021
Customer : United Analyst and Engineering Consultani Co.,Ltd. (Head Office)
Address :

3 Soi Udomsuk 41, it Road, k, P

Bangkok 10260

Location of calibration ;  Laboratory 315

UV-Vis

| B
Manufacturer :  Agilent Technologies
Modet : Cary 60
Serial No.:  MY15410009
ID No, : Na
Recelved Date ;20 May 2023
Calibration Date: 20 May 2023
Inssue Date : 23 May 2023
Condition Instrament : ~ Good

Calihrated by :

Page 10ofS

exompl with the pror

Uncontrolled Document

DQE Sevvices Co.Lid.
iDQE _Services 32 So LadpramWanghin 35, Ladprao-Wanghin R4, Ladgran, Ladprao, Baagkok 10230 A
Phone : +66 (0)2 538 2054, Email : dgeservicesinfolgigraail com eneasucs
REPORT OF CALIBRATION
Certificate No.:  SP23-021 Page 20f5
Eanvironment Condition: Ambieni Temperature 25+ 5 °c
Relative humidity 5520 %RH
Calibration method : In-housc method CP-01 Based on ASTM E275-0R
Certificd Reference Materials :
Material Serial No. Certificate No. Due date
e — |
Absobance Standard set 25760 95935 22 October 2023
Absobance Standand szt 25757 95929 22 Ostober 2023
‘Wavelength Standard set 25806 95916 22 October 2023
Wavelenpth Standard set 25758 95915 22 Qctober 2023
Tracesbility This certification is traceable to the ] [ System of Unit ined at National
Institute of Standards and Technology (NIST) tarough Starna Scicatific Limited
Spectral Band Width of UUC: 1.5 nm,
Scao Speed of UUC : 60 un/min
Sean Interval of UUC: 015 nm,
Resolution of UUC: Photametric  0.0001 Abs.
Wavelength 0.1 nm.

Uncontrolled Document

FM-T08-02 ROE V112021

FA-T0K02 RO 1112021

DOE Servicws Co. Lt -
{l;AD:E _Services 32 Soi Ladprao-Wanghin 53, Ledpreo-Wanghin Rd.. Ladpruo, Ladprao, Bangkok 10230
Phione : +66 (012 538 2054, Email : dqeserviossinfo@gmail.com P
REPORT OF CALIBRATION
Certificate No. : SF23-021 Page 3 of$
Calibration Results : Without adjustment
Photometric Accuracy :
[ Wavelenglh | CRMs Values i UUC Reading | Correction Uncertalnty | Coverage factor
(mm.) _iAbg) 1Abs) 1Abs) 1Abs} &
0.0000 0.0000 0.0000 0.0028 200
20 0.5787 0.5742 0.0045 0.0031 200
L0490 1.0423 0.0067 0.0025 2.00
2,1900 2.1847 0.0053 0.0075 2.00
0.0000 0.0000 0.0000 0.0028 2.00
“0 0.5607 0.55717 0.0030 0.0034 2.00
1.0247 1.0234 0.0013 0.0035 2.00
21229 21171 0.0058 0.0088 2.00
0.0000 0.0000 0.0000 0.0028 200
165 0.5236 0.5184 0.0052 0.0029 2.00
0.9634 0.9607 0.0027 0.0029 2.00
1.9763 1.9715 0.0048 0.0081 | 200
0.0000 -0.0001 0.0001 00028 | 2,00
0.5191 0.515% 0.0032 0.0031 2.00
i 1.0003 0.9980 0.0023 0.0033 200
1.9987 19917 0.0070 0.0087 200
0.0000 0.0000 0.0000 0.0028 200
%0 0.5523 0.5501 0.0022 0.0030 200
1.0809 1.0808 | 0.0001 0.0030 200
2.0391 20336 0.0055 0.0081 2.00
0.0000 0,0000 0.0000 0.0028 2.00
0.5601 0.5585 0.0016 0.0031 2.00
s 1.0512 1.0485 0.0027 0.0030 2.00
1.9294 19317 -0.0023 0.0083 200 |

Uncontrolled Document

FM-T02-D2RO1 11112071
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DQE Services Co.Ld,

DaE B 32 Soi Ladprao-Wanghin 53, Ladprao-Wanghin Rd., Latprao, Ladprao, Bangkok 10230 -
Servites
Phone : +66 (D12 538 2054, Email : dgeservicesinfo@gmail.com s

REPORT OF CALIBRATION

Certificate Mo. : SP23-021 Page 4 of 5
Photometrie Accaracy
Wavelength CRMs Values | UUC Reading Correction Uneertainty Coverage factor
{om.} {Abs} {Abs} {Abs} Abal k
0.0000 0.0000 0.0000 0.0050 2.00
. 0.7478 0.7436 0.0042 0.0058 2.00
257 0.0000 0.0000 0.0000 0.0050 2.00
0.8686 0.8643 0.0038 0.0064 2.00
0.0000 0.0000 0.0000 0.0050 2.00
i 0.2912 0.2908 0.0004 0.0052 2.00
50 0.0000 0.0000 0.0000 0.0050 2.00
0.6448 0.6398 0.0950 0.0058 2.00

FMT08:02 RO} 111172021

Uncontrolled Document

DQE Services Co.Ltd
DAOE Services 32 Soi Ladprae-Wanghin 55, Ladprao-Wanghln Rd., Ladprao, Ladprao, Bangkok 10230 .
Phone : +66 (0)2 538 2034, Emai : doescrvieesinfo@gmail.com Pttty
REFORT OF CALIBRATION
Certificate No. : SP23-021 Page 5of5
‘Wavelength Accaracy :
CRMs Values | UUC Readlug Correetion Uncertatnty Coverage facter

Lnin) i) Anm. tnm.) k

24112 2420 -0.28 0.18 2.00

27945 27195 -0.05 0.18 200

287.81 282.5 0.31 0.18 200

334.06 3335 0.56 0.18 2.00

36093 3603 0.63 0.13 2.00

418.59 4180 0.59 0.18 2.00

45,94 4453 0.54 0.8 2.00

453.66 4530 0.66 018 2.00

460.02 4596 042 0.18 200

336.59 5364 0.19 0.13 2.00

637.98 6383 032 0.18 2.00

43138 4310 038 0.18 2.00

47250 47125 0.00 0.18 2.00

51347 5135 .03 0.18 2.00

528.88 5180 012 0.18 2.00

§73.07 5730 017 0.18 2.00

38535 585.0 0358 020 2.00

68440 6845 <0.10 0.18 2.00

74072 10 -0.28 020 2.00

748.55 7485 0.05 0.18 2,00

807.03 807.0 003 018 2.00

879.28 8795 ~022 018 200

Remark © - UUC = Usit Under Celiration

+N/A = Not Avainble
e i s it i by the .
wehich for
¢ Indicates mon TI5] aceredived.
- End of Certificate -
FM-T08-02 ROI 11112021
Uncontrolled Document
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PerkinEimer’
For the Better

PinAAcle 900F
Preventive Maintenance Report

Company Name: UNITED ANALYST AND ENGINEERING
Instrument Location: BANGCHAK, PRAKHANONG

BANGKOK, 10260

Instrument Serial No.: PFBS20031902 i

Date: 26-Jun-2023 j

mnmﬂu'm

PinAAcle 900F Preventive Maintenance (PM)

Company Neme: UNITED ANALYST AND ENGINEERING
Addepss BANGCHAK, PRAKHANONG, BANGKOK, 10260
‘Innnm:m M:
Serial Number: PFBS20031902 PM Number: 27
Custremer Name Telephona
K SATIDA 095-558-0049
|if applicable): Number:
Critames Spyoet K. DUANG Service Order WO-02273773
Enginser Name: Number:
Next PM Due
Bata PA) Performed: Jun 26, 2023 e, Dec 30, 2023
(DO-MAM-YYYY) H
Standard Labor Hours to Complate PM : 5haurs
Part Number Release Date )
09370145 Rev.9 A January 2018 PerkinElmer"

Scope

The purpose of this P tsto ensure the continued functionsiity of the PinAAcle 500F by tnspecting snd
replacing any womn or damaged parts. hould only ba performed by a

PerkinElmer.

The customer shoukd save their method before the PM begins.

General instructions:
The customer must provide the engineer dta to recent Instrument prior ta
starting the PM.
Always check with the customer before making any changes that may affect the customer's analysic or calibration,
The completed document should be signed by an authorlzed and customer and left with
the customer.

sticker and Ired.

Copyright information

This document contalns propretary Informstion that s protected by copyright, All rights are reserved,

No part of this publication may be reproduced In any form whatsoever or trenstated Into any language without the
prior, written pemission of ParkinEmer, Inc.

Copyright © 2013 PerkinEimer, inc.

Trademarks

Registared names, trademarks, atc, used In this document, even when not spacifically marked as such, are protected
by law. PeridnEimer Is s registered trademark of PerkinEimer, Inc. All other trademarks and registered trademarks
not owned by Inc. or tts subsidi depicted hereln are the property of thelr respective owners,
‘Excapt as spacifically set forth In Its terms and conditions of sale, PerkinElmer makes no Warranty of any ldnd
whh regard to this document, Inciuding, but not fimited to, the Implled warranties of merchantabllity and
fitness for a particular purpose.

PerkinElmer shall not be liable fer incidental or consequential damages In connection with the furnishing or usa of
this document.

|PinAActe 900F Preventive Maintenance Report (PM) Page1of7 |
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Component List ‘Additional Tools Required for PM
Part Numbei
Component / SpecificModel Sariala Canfiguration Notes phmead Description Quantity Serlal#
N1013000 0.2A Newtral density filter 1 ME0-252
N1013002 1.0A Neutsal density filter 1 MGe-358
03030997 Systern 2 EDL Driver 1 03030997
N3050605 As System 2 £DL. 1 16148
N3050121 Cu Lumina HEL 1 092216010130
Parts Lists 3050109 Ba Lumina HEL 1 102416040750
Naosn13e K Lumina HCL 1 110716010060
Parts Included with the PM
N3050152 Nilumina HOL 1 100516-030190
Part Number (if
licable) Description Quantity
BOSO1696 Fan Filters N/A
N3160156 ©-Ring Kits for Sampling Introducticn { Stalnfess Steels Nebulizer) NA
N3160157 0. { N/A
NS301714 Replacement Acetylene Filter Cartridge N/A
THOD1022 Replacement Alr Fiiter Cartridge N/A
Part Number Explred Date
(1 applicable) Description Quality Batchflot #
NS300183 1000 mg/L Copper Standard AR 26-87QUM1 30-Jan-2024
Required for PM
Part Number (if Expiration
applicable) e Quartity | BatehfAot¥ | oo wauvn
N/A DI Water 250 ml. AR AR
N/A 0.5% HNO, 250ml. AR AR
[PiaAActe 900F Preveative Maintenance Repart (PM) Pago2of7 | |PinAAclc 900F Preventive Maintenance Report (FM) Pagc3of7 |
' '
wnmslumugy wnalueuge
- 7. R Imeriock Check:
Procedure Checklist i
Description: Check to ensure that all safety interlocks are closed.
Use{v)
Parameter Puss/Fall
b G';""’ Flame Sensor Air/Gats Flame correctly shuts down Active Passed
::n;:v “::e instrument performance with the customer and decument any recent T e e/ Gty Flame correcty shats down Active P n
¥ Inspect the customer log boak and make any appropriate PM entries. Nebulizer Sensor Alr/C,H; Flame carrectly shuts down Active Passad
¥ perform general Inspection of system for cleanliness. s NG Fl y shuts down Active P d
2 PC Instrument Software: Alr Pressure Sensor Alr/C;H, Flame correctly shuts down Active Passad
4] Softy archived, packed, and/or deleted as needed.
i o " Choosing Nitrous Oxide as the oxddant
Burer Heat Sersor | gy riggeran interiockshus down | 0" Passed
3. Mechanical:
¥] Inspect and clean all fans and filters. Replace filters if necessary B. After PM Performance tests:
] Inspect gl gas lines for leaks and/or wear. Replace if needed.
Clean exterior of the instrument. 8.1 Detector Linegrity with Barium
4] I';\:::a:;z:;:erhzad, burner chamber, and nebulizer. Clean if needed as stated in the Description: Ensures that the detector Is linear in the Visible Range.
Check burner head dimenslons with the feeler gauge as stated in the Hardware Guide in the Certificate Value
chapter section ng the burner head and sloth width, Parameter Specification #553.6 nm {Abs.] Test Results Fass/Fall
Replace if out of specification
] Check the condition of the end cap, bumer head, and nebulizer O-rings. Replace If necessary. LonNe i, L3 o cand i) e L
i Check the drain system for signs of wear. Replace worn or damaged parts. 0.2 A ND Filter #5% from Cert 02042 01975 Passed
ﬁ Visually check for praper flame conditions when igniting the Alr-C2H2 and N20-C2H2 flames
{fapplicable). 8.2 Baseline Nolse at 1.0 Absarbance with Barium
4. Bectrical: Ensures igh il not produce excessive noise.
[a] Inspect PC boards. Clean if necessary.
gcamﬁlliychedlll Intemal and external cable connections. Paremeter Specfication Restis Pass/ral
Check Instrument firmware revisions upgrade to current levels {if necessary} $0.010
] Run Diagnosties Test within the Advanced function of the Spectrometer page. Check the Standard Deviation 0509 Feased
results in the service log folder in the Spactrometer BM Log Viewer.
8.3 AA Baseline Nolse with Copper
5. Optics: Description: Check basellne noise.
A clean the Pl s, If needed.
Clean or replace if v Parameter Specifieation Results Pass/Fal
6. Gasses:
Standard Deviation Bo.001 0.0002 Passed
¥ Verify that the lied to the are within th d
specifications found in the PinAAcle 900 Series Pre-Installation Checklist SDB.
4] Verify that the acatylene filter and alr filter element is dry. Replace [F necessary.
| PinAAcle 900F Preventive Maimtenanos Report M) Paged of 7 | | PinaAclc 900F Preveutive Maintenance Report M) PageSof 7 |
i enhsluamugu 1BNIs AN




8.4 D, Background Compensotion with Copper Additional Comments

Verifies the abllityta for
Additional Commants Regarding the PM
Resukts Pass/Fall
Standard Deviation 20010 -0.0062 Pasesd

8.5 AA-BG Boseline Noise with Copper

iption: Ensures that ion does not produce excessive noise.
Results Pass/Fall
Standard Deviation LS 0.0002 Passed

8.6 AA-BG Baseline Noise with Arsenic

Ensures that does not produce excassive nolse at a low
wavelength.
Parameter Specification Results PassfFall
Standard Deviatian 50,008 00014 Passed
8.7 Flame Sensitivity
Description: Instrument Sensitivity checked against Copper standard.
Review
Standard Copper ) PassfFall
The checks and if tests for L
5 mg/L sensitvity S5 Neb (f applicable} >0.250 abs NA Nol Applicable been completerl,
2 mg/L Sensltivity HS Neb (if applicable) >0.250 Abs. 03467 |Passed

This PinAAde S00F Posses #) Foits [ the preventive maintenance.
10. Review: Review of Prevantive Maintenance:

#1 Review with the customer PM work performed. "
% Review with the customer routine maintenance procedures, [
26-Jun-2023
¥ Discuss recommended customer supplied materials to have on hand.
| poamedony) |
& atach PM sticker. ‘Authorized Customer Representative: Date:
26-lun-2023
(o |
| PinaAcic 900F Preventive Maintenance Report (PM) Pageof 7 | | PinAAcic 500F Preventive Maintenance Report (PM) Page7of7 |
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Calibration Certificate Calibration Report

N\

T T
JBRATION 1971

Certificate No.: 2302181-001-01 Certificata No.: 230218100101
Client name: UNITED ANALYET AND ENGINEERING CONSULTANT CO..LTD. Equipment: PH Meinc Amsoluion: Q01pH  Tm¥
Address: 3 6ol Udomautk 41, Sukhumvit Rosd, Manutacturer:  METTLER TOLEOD [ SavenEasyoH
Bangchack, Prakhanong, Bangkok 10260 Barlal N 1230525212 Type: Bench bop
D Ko UAE \VAS 00372553
e RITY Date of 26 March 2023 Pap2ots
Location: boren
Equipment: PH Meter Environmant Condition: Amblert Temperatura: (234 415 ) G RelstivaMumidty: ( €2 =3) %
Condttion of Equipment: Good Candion.
Manufacturer: METTLER TOLEDO e Y.
2.Catbration Method in house mathod | W- -
oerufied crlerance malerial (CRM)
Model: SevenEasy pH 2 Referance Standards / Ceréfied Ralerunce Miswecial
Instrurmnty. Smiallm o, Manfsciurer Contifcnte No. DueOms
Serial No.: 1230525212 21 DC volisgo Cakbeator 2709067 Pk zEw 17 June 2023
22 Dignl Thermometsr 2709007 Fluke CC-880587-01 20 Ovsober 2023
1D No.: UAE.WAS,003/2553 2.3 Thanmo-Hygro Meter NFI BTHOOXI7 PONPE TE 650556-01 21 Suptemban 2023
Cortifiod Rofarence Matarial Lol Marudscturer BN Expire Date
2.4 pH budfer 4,008 (Prmary pH buffer Souton) E73608 CPAchem FH2I8LE 18 Fabruary 2025
Order No.: 2302181
2.5 pH bufier 6,865 (Prmary pH buffer Sotution} 673609 CPAzhom PH2ITAY 16 Februasy 2025
2.8 pH bulfv 10.01 {Primary pH txsTer Solsion) 872811 CPAchm PH220.LS 16 February 2024
Operation No.: TRZ181-001 27 oM buller 7 DO (Standard g butar Solubion) B73012 CPAchen PHIOTLS 16 Fabrary 2024
3. wazeabie o The of Link (Si Linkt
Date of Recelpt: 14 Morch 2023 21 Instruwuts No 2.3 Broogh 170251
32 instnumenms No 22 fwough 17025
Date of Calibration: 24 March 2023 sl eoxgh s Y N3 0061
3.4 Contmed Refarence Mawrial No, 241028 racable i hos- Hemad i

thermometer, tarometer, and nanovolumeter. The Slardard Sohdion
praparution and certiferd by CPAChem L1 is accrediied 10 1S0 17034
and |SOAEC 17025

Calit b phat Tuanjit ovad
4 i Aper 25 Garcfied Raference Matanal No2.7 waceable  BIMRefN HI-13 Lot 25.05.2022: BIM RefN HH18 Lot 02.65:2022;
Sclentist EIM RofN H-13 Lot 25052022 BIM ReN 16 LotN 02.06.2022, tho
Standard Solution preparation and cerviad by CPAZ!am Lt k&
Spacial acerodied 18 150 17034 and ISOAEC 172025

. f—

Data of hesus: 24 March 2023
5. was and plaos of calbration DRy,

The

Tha Caroficane i aoued v " by the Tha) Laboratory Accredtitcn Schame which hat ateessad
tha messurmment capobity of S laborwiory and ‘s raceabi’ty o recognizad natonal xandards and b the unita of measwament realzad of the
‘conwsRanding rations! stardards Isborory. This certiicate may oot be rprduced other than n IR except with the Enor wrten epcroval of e
Naianat Food IneCiuke.

F-C5-012 Revision: 01 Date: 20-04-65

F-CS-009 Revision: D1 Date: 20-0465
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Calibration Report
Centificate No.: 2302181-001-01
Equipment: PH Metes Resolution: 001gH  ; 1mV
Manufacturer:  METTLER TOLEDO Modal: SevenEasy pH
BerisiNo: 1230825212 Type: Banchwp
Do UAEWAS.0032553
Dale of Callbration: 24 Mamh 2023 Page 3005
Calibratian Resufts:
1, Callbration of gH Muter { Manual Tempurature Compansation a125 °C )
‘Nominsl 3G Voltags Standar Averaga Indicetor Reading Uncertainty | Coverag Factar
of (mv) - T ] (2m¥) (e}
o 414120 414 0.00 0.58 20
z 255818 200 200 058 200
4 7.6 s 490 058 T aw
. 59.160 600 0.5 20
7 0.000 0 100 | 0.58 200
6 50158 58 800 ) 200
10 -177.480 REid 10.00 058 200
12 285811 206 1200 068 200
ht) 414117 A1 1400 nsa 200
2. Calibration of pH Muter with Electrode  { Manusl Tam peraturs Compensafian a1 25 °C )
Equipment:  pH Eiectrode Typa:  Combioa? Ekectrude
Mamufacturer.  METTLER TOLEDO Model:  kkab Sokis
SarisiNos 1156883 wNa  NA
q 4, pH 7 and pH 10
Cartind Value Joverega nckestov Reading Relolire Skopu (%) | Uncerteinty | Coverage Feciar
@25°C (pH) o | ™ (£pH) (3
<008 401 | 187 - 0,071 200
[ Bam 2 5108 00075 200
10010 1001 | 4100 | 2.6 00060 | 200
6:905 I ) | 1 [ 0.0053 ] 200 ]
FCS-012 Revision: 01 Date; 20-04-65

1] iy
QpANISSULRUEAS WaaMUU IS
qumﬂrrur‘aumuamsamawnn«n AMs
Foundaton for Indusial Cewk pmen Natond Food nsitule

roncral o7 arne
minatzy ot navtry Foox! incstial Labhnratory Sewee Caner

Calibration Report

Certificate No.: 2302181-001-01
Equipment: Digital Thermometer with RTD {pH Meter)
Resoltion: 0.1 °C Modal:  SevenEasy pH
Serial No.: 1230525212 IDNo.:  UAEWAS.003/2553
Manufacturer:  METTLER TOUEDO
Date of Calibration: 24 March 2023 Pagesofs

Location: Chemical Cafibration Laboratory, National Food Institute
Environment Condition: Ambient Temperature B =1 °C
Refative Hurmidity 5% £ 5 %

Condition of this results of Callbration:
1. Calibration Method = - In house method: W-TE-025 by comparisan with standard thermometer,
- The Calibration is determined by comparing with a known temperature
from a standard reskstance thermomeder.
- The temperature scale in use at this lsboratory Is the International

Temperature scale of 1990 ( ITS-90 ).
2. Reference Standard —
Instrument Model Serfal No. Certificate No. | Due Date | Through
HANDHELD THERMOMETER 1521 AB5997 NATIONAL
i —— TE 660039-01 | 10-Dec-Z3 FOOD
Platinum Resistance Thesmometer {PRT) 385 509201 - | msTnE

Support Equipment : - Low Temperature Bath (ISOCAL-6), Model: Europa-6 Plus Baslc, $/N: 341592/2
3. This certificate |s traceabie to International System of Units (ST Units).

4, This certificate was certified orly for the inshument we calibrated.

5. This result of calibration was found accurate as shown on date and place of callbration anly.

6. Condition of Calibrated ftem 1 Good

7. Resut of Callbration : withoutadustment || After adjustent

FCS-012 Revigon: D1 Date: 20-04-65

aEaNESUISLT, AOSIBaAN LTS
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Founcstion fer dustrial Devaloprmend e as b ostiule b s
R T e Foo Fdushid Lascratory Seice Cenier CAUBRATION 0061
- ] -
Calibration Report
Certificate No.: 2302181-001-01
Equipment: Digltal Thermometer with RTD {pH Meter)
Resalian: 0.1 °C Model;  SevenEasy pH
Serfal No.: 1230525212 IDNo.: UAEWAS.003/2553
Manufacturer:  METTLER TOLEDO
Date of 24 March 2023 Page5of 5

Calibratian point:

15.0, 25.0 and 30.0 °c

= UUC™ : Unit Under Calibration

The report uncertainty of measurement was based on standard uncertainty muttipfied
providing 3 leve! of canfidence of approximately 95 %.

End

Callbration result:
- The probe was immersed in liquid bath or dry bath to & minimum depth of 120 mm.
- Description of probe, model :  N/A SMN: NA
Dimensian of probe : Diametar 3 mm., Length 120 mm.,
Sheath materal @ N/A
uuc* Reading Standard Correction Value Uncertainty
co Temparaturs (°€) co 00
15.2 14.999 -0.2 a.12
25.2 24.999 -02 0,12
I 30.2 29.999 _-_0.2 1 012
Dote

F-CS-032 Ravision; 01 Date: 20-04-65

eI HNSSUTBUUNYESEITaam UL TS
l l AVEUEMISacUUBNISEBEa FiNSS S8 IS
s oot omirea FIEbHON for PeUSh at Development Natenal Food metLte
o e Fomd Indsinal Laboratory Senvice Cerer

N TIBLTIS 17028
RATION w1

Calibration Certificate

Certificate No.: 2303550-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT 0., LTD.
Address: 3 Sol Udomsuk 41, Sukhunivit Road,

Bangchack, Prakhancng, Bangkok 10260

— Pege 10t 5

Equipment: PH Matar
Manufacturer: Mettier Toledo
Modal: Seven Compact 5220
Serlal No.: ci13d22421
ID No.: UAEWAT 0092584
QOrder No.: 2303580
Operation No.: 2303560001
Date of Receipt: 23 June 2023
Date of Catlbration: 26 June 2023

Calibrated by Mr.Worapob Sooktong App
Sclomtist
Date of issue; 27 Juns 2023
tor
Thie Carticate i losued by by the Ther L assessed

the measuremen capably of the hbwol:iy ard s tracasbifty to repogntzed nationsl standards and @ the unils of meascrament rash2ed a1 the
mmm.w natonal standards labortory. This earfificate may nal be reproduced olber Ihan in full except with th prior wnitien sppraval of the
National Food

FC5-009 Revision: 01 Date: 20-0465
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NEC 1181718 17025
CALIBRATION 0081
Certificate No.: 230356000101
Cartificats No.: 230356000101
Equipment: B Mator Resoktion: 0P prl ymv
Equipment: PH Mawr Resclution:  0.21pH TV
Manufacturer;  thenter Toleda Model:  Seven Compaet 5220
Manufactursr: - Mesder Tolgo Modet: Sevon Compact §220
Sarlal No: C113432421 Type: Banchtop
Sedalbo:  CI1343242: Type: Bench kg
1D Noi UAE WAT 092568
D No.: UAE WAT DCV2EE4
Data of 260 3 Fepu 20?5
= 3 Date of Calibration: 28.Jum 223
tocation: Chamical Cailbeation Laboraiory, Matioial Food Insitute
Calibration Results:
Esmdronmant Cordition: Amblent Temparature: {243 £15 ) € Relstrvs Hunvdity: { 48 13 ) %
1. Calibration of pH Myler | Menum) Termpmakwes Compansation al 25 °C )
Eondftion of Equioment: Gnon Conditon
Concsion of this Rasuts of Calibration Nomins! o iog Uncertainty | Coverage Factor
1.Catoraton Methos L WLC02 2 P (V) m ] (amv) 13
senfed reforence materis| (CRM) o 4121 e 000 [ 200
2, Reforence Siandards / Cartied Referenicu Marerial B T s o = 1
Instrumenty Berial/ (D No. Mpoutasturer Conificate Ho, DuaDate 4 177.460 T %0 ws 200
21 00 Volage Caspraior 2706007 Fluke 2E03 94 one 26240 3 YT ) o000 Py 200
22 Digiel Thermametor 2709007 Fluke CC8S0S3701 30 Oclober 2023 7 oo ] ) ) 200
23 Toammo-Hygo Meter KHETHIGN? PONPE TE RSS20 Soplember 2523 ° 5015 £ 300 ose )
Corifind Refarence Majerlal kot No. Manufacturar BetN [Expim Deta. 0 AYTAE1 an 1000 [T"] 200
2.4 pH buffer 4,008 {Prm sy oH butfar S2lution) 873608 GPAshem PH2IBLE 18 Fobnzary 2025 12 285811 226 1200 0858 200
25 oH bufier 7 00 (Sundard ph buller Souton) 473812 CPAChEm PHIJTAS 16 Fabruary 2024 " S A 100 o= 200
2.3 pM bullar 13.01 {Primary pH bufler Szloton] 873611 CPAzhem PH2AD.L5 18 February 2024 2 PH {Marus! Ter )
2.7 pH buffer 6.865 (Primary zH buZer Soaton] 873607 CPAchem PH217 L5 16 Fobruary 2025 Equipmant: pM Elecirode. Typs:  Cambined Elscimde
3 This sectfeat The Unie{S! unt) Manufacturer  Meites Toisdo Wodel:  InLab Expart ProdSV
21 2.1 pu p— SeatNo: 3146 ©ONo,  NA
32 Imslomsets No2.2 hrough 73281 [i PHA, pH 7 80 pH 10)
3.3 Instruments No.23 hough 170251 =
Averags Indicator Reading
3.4 Cantfed Refarence Melcrial bo, 24126 vassableto  Frimay Harned cel uai ind Cortifind Valoa Raistiva Giopa (W) | Uity Coverage Factar
thermomeier, barometer, wnd ranoveteler. Tha Standad Eouon 425°C oH) [ v (2pH) (i)
X y CP 18017034
ond ISCAEC 17025 4.008 40 477 0.0071 200
35 Cerfed Reference Matena! No.2 7 tracemblato  BIMRalN Hi-33 Lot 25.05,2022; BIM Rafl Hi-18 Lot 02.06.2022; 4505 om0 ¢ 0.0074 200
BI14 Rl HI-13 LolN 25.05,2023, BIM Ref L1 Lot 020.2022, he 1001 1001 ETY D085 2%
andard Solutian prapanstion and certifiad by CPAdhem LK - u -
accreie 10 150 17634 8 ISIEG 17028 6900 102 3 D.oas 200
4 This pertri oihe -

5 This ek of CAIRIRNON W33 found 3ccuraly a3 shown on date Bd pisca of calibralion only.

F-CS-012 Revislon: 01 Date: 20-04-6§ F-CS 012 Revision: 01 Date: 20-04 65

Wipey
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Nl sl 57 e T
e S ey ‘o et Demelosemen tsionsl Fooe insinte NEE T e e Fourdnn fet cusital Cetopmens Narndl Food nsituie ity S nsyns Togs
Freny st ary Foad Fobsiid a0y Senie G ler CAligAATICN B Fuod kndosing Laboatory Sevce Cever 4 TBRATION 0081
Calibration Report Calibration Report
Centificate No.: 23036500061 Cartificata No.: 2202565 £01-01
Equipment: hgial Themmomeler with RTD {pH Meter) Equipment: Dgital Thamomelsr wth RTD (pH Mekr)
LA Model  Seven Compaci 5220 Resolicr [ SIS Matek  Seven Gompast 5220
C1a3a32421 Dho:  UAE WAT0092564 SemiNo:  Cl3e22421 DNo:  UAEWATOIRZSE
Manuactrer  Motties Toledo Mandtashew:  Metle’ Toledo
Dats of 28 hana 2073 Page dof § Date of Calibration: 20 Jue 2023 Page Bul 5
Location: ‘Chemical Calibration Laboralory. Naticnal Food insluie Callbration point:; 150,230and 350  *C
Environment Condition: Ambirt Temperalate {244 2 10 ) ¢ Calibration result:
Ralatrea Humiaity (54 22)% Thve orobe was knvrmrsed n Aquid bath or dry bath © & miimum depthat 100 mm.
- Dassripton of probe, medel: HIT1910 s, onera
Ormensonolpobe Oismaier ‘2 mm,iengh 178,
Condltion of thia results of Caiitration: Sheath muterisl Plstic
1. Calibralon Method : . :* Peune mﬁ. W-TEQ25 by compartson with viandard frermoretar RS :n,.:‘,: o Comsction a0 Uncaraimy
- ¥ emperalue i £ (o)
#ror1 a stanaard resistanca thermometer, 150 13003 00 000 |
* Tha lemperature seale In uee at this labora‘ary is the Inlemnational pik] 25005 a1 coed |
Temperature scals of 1990 ( 11590 ) 349 35,005 01 0089
2. Refsrence Standard inatrument .
[ Instrument Model | BeraiNo. Gertficats Ko, |  Due Dota vough | Heln - UG Uninder Caktraton
MANDHELD THERMOMETER 123 2033097
I - PSLT 126265 | 03ow23 TSR
Platium Resiyance Themometsr (PRT) 5627A w297
-Low USOCALS), Pus Baxc, SIN: 347169212

3. Tris cetficane 18 raceabie ‘0 rgamatonal Sysiom of Unts {S( Uns).

4. This carlificate was cerkfied cnly for the Ingtrument we catibreted.

5. i

6. Cordhton ot Callbraled item :

Good
7. Resul: of Callbration . E Wihout agiustmen

e was bated on Y uiplied by
approxmstsly 05 %.

F-{5-012 Rewision: C1 Date: 20-04-65 FL5 012 Revision: D1 Date: 20-04-65
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S
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) ]
CORPORATE SERVICRS 2 EQUIPMENT CALIBRATION AND TESTING SERVICES -ﬁ@ §
5304 PATTANAKARN ROAD SOf |8, SUANLUANG. SUANLIANG BANGKOK 10250 b
TEL.02717-

HECTIBLTISIT2S
CAmRATICH 0003

W FAN.B27124464

Certificate of Calibration

Equlpment : Electronic Balance

Manufacturer : Mettler Toledo

Mode!: XSR205

Serial No, * C210685394

ID Neo. : UAE WAD.010/2565

Submitted by United Analyst and Englnearing Consulant Ca.,Lid.
3 Soi Udomsuk 41, Sukhunwit Road,
Bangchak, Phakhanong,
Bangkak 10280

Location : Balance Room

Racaived onder : 26 April 2023

Calibration Date : 28 Aprit 2023

Ambient Temperature © - !

Relative Humidity :

Calibrated by :

Approved by :

( )Pomthippa Tameyakul
{ ) Malee Butkruea

() Suwit Imjal
Issue Date : 2 May 2023
Uncer fora of i 95%
T ——— in ul, exsepc il ha ot winin
e < head or 3. Eeuiprent Terting Seres
Uncontrolled Document

L

: Balance
Condition As-Recelved :  Used ltem Page: 2
Reterence 2304-04580C-2
Procedure usad :-
Calibration were conducted using in-house CP-0B01 to direct

measurement method against elandard weight.
Condition of this rasult of calibration
1. Referance standard instrumen!

Cerl.No.; 23MM113

of 3

Instruments Model Serlal No. iDNo, Test repart No. Due date
1) Slandard Welghl Set (E2) 15884 24053 TOGRCO07 Mn-0010-22 20 Jan 2024

2. Thig cartificate Is valid only to the ilem celibreted on date end place of calibration.

3. This result of calibration was made on requssted at the polni specified by customer.

4. This certificate is not certified for any commaraial transaction.

5. This certification ls traceabla to the Intemational Syster of Unlt.

Result of callbralion () Without Adjustment ( * ) After Adjustment by Intemal Cafibration

Range capacity : 0g to &1 g Resolution 0.00001 g
81 g to 220 g Resolution 0.0001 g
Befare Adjustment
Balance Measuremant Coverage
Applied Weight Reeding Correctlon Unceriainty Fegtor
ta) (g) {9) (2mg) (k)
80 79.99992 +0.00008 0.15 2.00
200 199.8985 +0.0005 9.28 200
After Adustment :
1. Determination of the standard deviation of weighing machine (n=10)
Applied Weight Standard Daviation
(g) of Reading (g)
80 0.000007
200 0.00004

Uncontroll

Equlpment : Electronic Balance
Condition As-Recsived :  Used ltem
Refarance : 2304-04590C-2
Resutt of celibration

2. Effoct of off center loading
A mass of 100 g was placed to various position on the pan,
The weighing machine reading error obtained is given In the table

Maximum dlfference batween

Posltion1  Position 2 Position 3 Position 4 Position 5 aff-center and central oading
(9) (9) {g) (9) () ()
-0.0001 ~0.0001 0.0000 -0.0001 ~0.0001 0.0001
3. Departure from nominal yalue
: Balance Maasuremant Caverage
Applied Welght Reading Correction Uncertainty Factar

(g} (g} (a) {tmg) (k)
Unload 0.00000 0.00000 0.014 2.1
0.05 0.09959 +0.00001 0.015 2,08
0.1 0.08989 +0.00001 0.015 207
1 1.00000 0.00000 0.018 204
5 5.00000 0.00000 0025 2.0
20 20.00002 -0.00002 0.045 2.00
50 $50,00002 -0.00002 0.080 200

80 80.00002 -0.00002 0.15 200 1]

100 100.0000 0.0000 047 2.00 ]
150 150.0000 0.0000 0.29 200
200 193,9999 +0.0001 029 200

The reported uncenainty of measurement was based on a standard uncertainty multiplied by a coverage
factor k , providing a leve! of confidence of &pproximately 85 %.

=o0o-

<&,

TECHNOLOGY PROMOTION ASSOCTATION (THATLAND-JAPAN) %

CORPORATE SERVICES 3t FQUIPMENT CALIBRATION AND TESTING SERVICES ,‘,ﬁ@“

SH4 PATTANAKARN ROAD SOI IS, SUANLUANG, SUANLUANG BANGROK 10250 Ot
TEL.0-2717-3000-29  FAX,0-27)9-9484

NEC-TELTIEN TS
CaLRENON auth

Cert. No.: 23TM373
Page: 10of 3

Certificate of Calibration

Equipment : Hot Air Oven

Manufacturer: Memmer

Model : UF 55

Serial No. : B212.0411

D No. : UAE.WAQ.D05/2556

Submiited by : United Analyst and Engineering Consultant Co. L1d.
3 Soi Udomsuk 41, Sukhumvit Road,
Bangchak, Phrekhanong,
Bangkok 10260

Location : Lab Floor 2

Recelved Order: 11 April 2023

Calibration Date : 11 - 12 April 2023

Amblent Temparature : (26£10)°%

Relative Humidity : (50£30)%

Calibrated by :

Approved by :

{ ;) Pomthippa Tameyakul

{/ }Malee Butkruea

() Suwit Imjai

Issun Date : 24 Apdl 2023

The are for a prohability n[ appr ly 9{%

ien

This crriifcate mey st e regrondsced esher than in f

wah the i
Apgronal of Uie head of 35 Equipment g

wnmalimun

A 0053359
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Eguipment : Hot Air Overt Cert, Ro.: 23TM373

Condition As-Received : Used ltem Page: 20of3
Referenca : 2304-01560C-1
Procedure Used :-
Calibration were using calibralion pi CP-0T02 ing to direct
mathod with Dala ition which with T Detector ( RTD ) and

Thermocouple Type T.

The temperature scale used was based on ITS-80.
Condilion of this result of calibration
1. Reference standard instrument:-

Instrument Modsal Serial No. Cert. No, Due Dats
1) Data Acquisition 349724 MY58003411 221 M185 28 Nov 2023

2. This certificate is valid only to the item calibraled on date and place of calibration.
3. This certtfication is traceable to the Intemationa! System of Unit.

Result of Calibration :- () Without Adjusiment

Funetion of BUC* : Temperature Source

Fresh air setting : Close Environment during
i N sl e Finished

Temp. {°C) 27 28

5 4 REL.Humid, { % ) 45 44

A [AC Supply { Volt ) 221 220

[:]
w® Ret. 5td. 1D No: @
H Calibration Polnt

Position :[ (120to 180 )"C | (104)°C

1 16-20TC-01 | 20RTD-21

2 7T 1B20TC02 | worTo22

B 18-20TC03 | 20RTO-2/3

| 4 |_.1e2o1c0e | 20RTO-2

Probe Detalls : Di ion of Chamber : _5 | leaavcos ,20570,'215
a= 50 com = 050 m 6 - 20RTD-2/6
b= 50 com W= 0.80 m . .| 20RTO-277
c= 50 cm H 0.75 m | . 20RTD-2/8

9 (ref.) 20RTD-2/9

Capacity= 030 m

wonasiy
a 1158261

Equipment : Hot Air Oven Cert, No.; 23TM373
Condition As-Recelved : Used item Page: 303
Reference : 2304-01660C-1
Result of Calibration :» {*) Without Adjustment
Function of UUC™ : Temperalure Source
Frash air satting : Close
Callbration] UUC* | UUC* | Tempe Overall g
Point | Setting | Reading stability Factor
(¢ | (c)|(c) {£'C) (c) (*C) k
104.0 104.0 | 1040 0.054 0.59 0.85 2
1200 | 1200 | 1200 012 0.8 15 2
180.0 160.2 | 1800 0.12 15 25 2
Calibration (°C) =]
Poirt Position
| () 1 2z | 3 [ s 5 | 7 8 [ofaf)| (sC)
1040 | 104.512 104,D1S|104.542 104.407| 103.704 | 103,729 104.167 | 104.158| 104.001 042
1200 [120.317 119.755[120.524 120.232| 119.363 ) 119.209| 119,888 119.797| 119.735 11
L1600 |180.878 172.819 181.357 | 180.671] 179.303| 178.39] 180.230 180.055| 179.980 1.1

Average : The average of 30 values in each pasilion.

Temperature stability : One-half of the greates! i of &t any one sensor,
: The i of at any sensors and the measured

temperature al the reference location which are observad at the 6ame lime or al as close an observation fime as

possible to ming the pattern or within the chamber under staady-state conditions.

Qverall Variation : The Difference of the maximum and mintmum ien.

uuc® @ Unit Under Callbration

Nate * The reported uncertainty of measurement was included stability and excluded unifarmity .

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

-olo-

%,
AEETMSSUTBUL ST IAIMUILE ¥ S EL ¥
I I l EMIERZIUN. NS 2eanNsELEInS £ 4//;\\\@
= = Prafypl
et araew  FCUNOEN0N for Ndusiiial Development by ora’ Food nshiute i .
VR Food meusnel abioreiory Sevie Cemer NeCoTSITIS 17036
Calibration Certificate

Certificate No.: 2302827-001-D1

Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.

Address: 3 Sol Udomsuk 41, Sukhumvit Road,

Bangchak, Phrakhanong, Bangkok 10260
—_— — Fagelofd
i Balance

Manufacturer: METTLER TOLEDO

Model: XSR204

Serial No.: €117635043

1D No.: UAE.WAS.012/2564

Order No.: 2302827

Operation No.: 2302827-001

Date of Receipt: 10 May 2023

Date of Calibration: 10 May 2023

Calibrated by  Mr.manss Somsak
Spacialist

Dsts of Issue: 18 May 2023 for the Technical Team
Tha are for n of 95%

“This Certificate Is issued In accordance with the conditions of eccreditation granted by the Thal Laboratory Accreditation
Stheme which has assessed the measurement capabiity of the labortory and its tracezbility to recognized national

10 the units of nrealized at the national standards laboratory. This cartificate may
ot be reproduced other than in full except with the price written approval of the National Food Institute.

F-CS-003 Revision: 01 Date: 20-04-65

L] N
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v PR30 fox 10 sial Development Malnal Focd se 2N
rme e FOGA IN0UERE] Laberainy Srrvce Certer ERRE et HT

Calibration Report

Certificate No.: 21302827-D01-01

Equipment: Electranic Balance ‘Msnutacturer:  METTLER TOLEDO

Modelt XS4 Resolution:  0.0001 g

Serial Mo, CLIZ635043 1D No.s UAEWAS012/2564

Capacity: 220 ¢
Date of Calibration: 10 way 2023 Fege2ol4
Environment Condition: Avbien: Terperatn 214 2= 02 °C ReltveHumicky: 434 2 09 %
Place of Calibration:  Balance moom (Water. ), UNTTED AHALYST AND CONSULTANT CO,, LTD.
Condition of Equipment Good Condtion

L. Caltbragion Method: NFI Methad W-MA-CD1  In-House Method based on UKAS Lab 14 ; 2015
2. Reference Standants:

Beference Standerd  Model  SeriatNo. Callirated 8y Cerlificate No.  Dus Date

Sundad Weight Class E2 tmon200g  BS0SS67572 s TS5 B A 2024
Instrument Hadel SerisiNo. Calibrated By Certificate No,  Due Date
Thermo-tygro Weter 6080 NFLETHOI623  Qualty Rebom qR23-D489 21 February 2024

3, This certficaton is trazezdle 10 S UNIT
4, This contificate was certtfied only for the Insrumsen: we cabrated.
5. This resuly of calbration was fotnd 25curpte a5 shown on Gace aad place of ealibration oaly.

Callbration Resuftst
1. Repeatabllity of Reading:

Nominal Valpe | 5 | of Readry 19}
100 2.000032
w0 2.00003

2. Off-Center Error:
Amasmol 190 g was pleced and moved to varous pSbCn on pen.
The batance reacing cbtsined fs given in the tatie.

W

1 H
(o)t aNltyp
1000002 | 100.0002 | 100.0002

F-CS-012 Ravigion; 01 Oats: 20-04-65
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Calibration Report

No.: 230282, 01
Equipment: Electronic Balance Manufecturer; METTLER TOLEDO
Modul: XSR2M Resolution;  0.0001 g
‘Serla) No-: CL17635043 1D Bo.: UAEWAS.012/2564
Capacitys 220 g
Date of Calibration: 10 May 2023 Pepe dofd
Calibration Results: (Continued)
Lafibration Range: 0- 2009
Calibration Adjustment: Internal Calibration
3. Departure from Nominal Value:
Nomirnal Value Standard Value Average Reading Comection Uncertalnty | Coverage Factar
t g3 1%+ i N T AT LA £ 53 L
Unilgad 0.00000 00000 0.0000 0.000085 200
o9t 0.91000 0.0100 0.0000 D.900055 20
002 0.02001 0.0200 ouoo | o.uonoss 200
005 0.05000 0.0500 0.0000 0.000085 200
Bl 0:19001 01000 0.0000 $000085 20
0z 0,20001 2000 0.0000 0000085 200
0.5 0.50002 0.5000 0.0000 2.00
1 1.00009 10000 0.0000 200
2 200002 20000 0.0000 200
E] 3.00003 10000 2.0000 00
5 _5.00002 50000 00000 200
. 10.00001 10,0000 0.0000 2
! 2 20.00003 200
| 20
il 200
200

FC5-012 Revision: 01 Date: 20-04-65
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SN a Food ncueral Latoeaony Sence Center SO

Calibration Report
Certificate No.: 2302827-001-01
Equipment: Bectronit Balance Manufacturert METTLER TOREDO
Modal: X3204 Resshason:  0.0011 g
Serial Ho,; C117635043 Do VAZWAS.012/2564
Capacitys 220 ¢
Date of Calibration; 10 Fuy 2029 Paga 4ol 4
Callbration Results: (Continued)
Callbration Range:  0-200g
Calibration Adjustment:Intemnal Calibration
3, Departure from Nominal Value:
Nominat Value SunderdVale | AverogeReodng | Gomocton Unccrainty | Coverage Fector
I {5 Ld ) R L& g3 £
s0 so.00003 so.o00 0.0000 o.00011 200
55 55.00005 55.0000 0.0000 000011 200
® 000004 50,0000 000w o1z 200
&5 8500005 650000 | 00000 000013 200
7 70,0006 70,000 0m 000013 20
5 75,0000 750002 20001 0.00013 200
® 0.00007 80,0002 -b.000 000014 200
8s 85.00005 850002 o001 000014 200
» 000010 0002 0001 0.00015 200
10000006 1000002 0001 000015 200
1000008 1200002 0001 000018 200
150.00009 150.0002 -0.0001 0.00021 2.00
2000016 200 2000 oom | goecw 200

‘The reported incerainty of measurement was based on 8 standard uncertainty mutiplied by a coverage.
of eonfidence of §5%. N

F-C5-012 Revision: 01 Date: 20-04-65

CORPORATE SERVICES 3: EQUIPMENT € ALTRRATION AND TESTING SERVICES
5344 PATTANAKARN ROAD S0 |8, S1ANLLANG, SUANLUAKG BANGKOK 16250
36026

Certificate of Calibration

S
TECIINOLOGY PROMOTION ASSOCIATION (THAILAND-JAPANG m
SNE

WICTILTSI 7028
‘CALIGRATION 0008

Cert. No.: 23TM249
Page: 10f3

Equipment 1 BOD Incubstor

Manufacturer : Arco

Model uca-1320

Sarial No. : 13URC45013201

IDNo. : UAE.WAQ.016/2561

Submitted by : United Analyst and Engineering Cansultant Co.,Ltd.
3 Sol Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong,
Bangkok 10260

Location : Leb Floor 2

Recelved Order :
Callbration Date :

15 February 2023
15 February 2023

Ambient Temperature : (26%10}°C
Relatlve Humidity : (50+30)%
Calibrated by : Preecha Highib

Approved by :

( ) Pomthippa Tameyakul
(/) Malee Butkruea

() Suwit Imjai
Issue Date ¢ 24 February 2023
The Uncertaintics are for s of app! 9%5%
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Equipment : BOD incubator Cert. No.: 23TM242
Conditlen As-Recelved :  Used ltlem Page: 20of 3
Reference : 2302-02970C-1
Procadure Used ;-
Calibration ware using p CP-0T02 10 direct
methad with Data Acqulsition which with i T Detector ( RTD ).
The temperature gcale ysad was based on ITS-80.
Conditlon of this result of calibration
1. Reference standard instrument:-
Instrument Model Serial No. Cert. No. Due Date
1) Data Acquisition 34072A MYS57013711 22LM93 02 Jul 2023
2. This certificate is valld only to Ihe itsm celibrated on date and place of calibration.
3. This certification is traceable tc the International System of Unit.
Result of Calibration :- (™) Without Adjustment
Function of UUGC* : Temperaturs Source
Fresh alr setting : Not Available during
L Beginning Finished
Temp. {°C ) 28 H
RELHumid. (%) | 63 [ o7
AG Supply ( Volt } 220 | 220
M P —
Position : Ref. Std.
ID No.:
___ 1 _l2218RTD-21
2 _ |TieRTD22
3 77| deRToan |
Probe Instatlation Detalls : Dimension of Chamber : g D-2t4
a= 0 om = 0.62 m . .5 _IBRTD2/5
b= 10 em = 12 m . .S | 18RTD-26
c= 10 em - 12 m . 7 18RTD-2/7
Capacity= 088 | 8 ___ |l 18RTD2/8
| 18RTD278 |

Uncontroll
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Equipmant : BOD Incubatcr Cert. No: 23TM248
Condition As-Recaived : Used ltem Pege: 30f3
Reference : 2302-02670C-1
Result of Ca! : { ) Without Adjustment
Function of DUC* : Temperature Source
Fresh alr setting : Not Availabla
[Catibration | utce uuc* Temperature Temperature Overall Caverage
Foirt Satting | Reading stability ‘ uniformity Variation Factor
| °c) ('c) | () (£°C) (*¢) | () | (sC) k
200 200 | 193 0.32 | 057 10 0.60 2
Cafibration T (°C)
[ - Position
(c) 1] 2 J—a T« 5 F—% T ] 8 | s
200 | 20088 | 15.916—1—20.335 | +eo7e [ 18673 | 19838 | 10.837 | 19.821 | 18.848

Average* : The average of 30 values in each pusilion.

Temperature stability : One-haif of the greatest i it of d at any ona sensor.
Temperature unformity : The maximum difference of measured temperatures at eny sensors and the measured
ternperature af the reference location which are observed at the same fime or at as close an cbservation lime as
possible to determine the temperalure pattem or homogeneity within the ehamber under steady-state conditions.
Overall Variation : The Differance of the and minimum d i
HUC* © Unit Under Calibration

Note : The reporied uncertainty of measurement was included stability and excluded uniformity .

The raported uncentainty of measurement was based on a standard uncertainty multiplied by a coverage
facter k, providing 8 leve! of confidence of approximalely 85 %.

-o0o-

Uncontrolled D
all

"} Harikul Sclence Co,Ltd.
@) HARIKUL
- SCIENCE

CERT.No.: HS-UM2C

694 S0i Ratchadanivet 24, Pracharatbamphen,
Samsaennok , Hualkhwang, Bangkok 10310

Tel: 0-2274-2456 Fax: 0-2274-2443
Emall:info@harikul.com wwwharikul.com

Certficate of Calibration
Calibration Date : 1 Mar 23 Madel : YS15100
Submitted by :  United Analyst and Engineering Consultant Go., Ltd. S : 118101863
3 Soi Udomsuk 41, Sukhumvit Rogd, Bangchek, Probe YS15010
Phrakhanong, Bangkok.(Head office) SN 228100125
D NO. H
Avg Room Temp : 20°C Air Temp ref SN, ECO522

Avg Water Temp : 20°C

Barometric ref  : S/N. E00522

Air Presswre : ¥60.00 mmHg Waler Temp rel : S/N. 11431
Salinity : Oppt
Technician Kittipong M.

Calibration Detalis
Calibration Point. 100% air sat (stalus) {statush

(@20 °C, DO = 9.09 mg)
Measurement 1 (ma) 9.09 {PASS)
Maasurament 2 (mg/) 9.09 {PASS) -
Measurement 3 (mg/) 9.09 (PASS) - -
Measurement 4 (mgf) 209 {PASS)
Measurement 5 {mg-) 209 {PASS) -
Measurement 6 (mg/) 9,00 {PASS) -
Mcasurcmen 7 (mg) 908 (PASS)
Measurement 8 (mg/) 2.09 {PASS) -
Messurement & (mg) 9.08 (PASS) -
Mogsurement 10 {mgh) 9.09 (PASS) -
Mean Measurermneni 909 mgA - -
Inaccuracy 000 mgA - -
Overall Status. (PASS)
Manufacturor Specification

Accuracy = +- 0.02 mgA

1) This cortificale is issued based on the result that are found as shown on

date
2} The

and place of les! only.

followed in with Harikul Sclence Co., Ltd

{Kittipong Maekwong) {Sup a Surnaritam)

Mmi'?‘ HANNJ, Hanos Instruments (Thailand) Ltd. 5%2 adan

o,
%

instruments 1o s ek 24, inck Rd., S 5 b5 TeeRraies
‘Husykwang, Bangkok 10310 Tel: 0-2541-4199 Fax: 0-2541-4198 ‘,ﬁ\* w-::;’l-'v--

Certificate No. : HIT-2312-0342
Page: 1 of 2
CERTIFICATE OF CALIBRATION |

Equipment : COD ‘Test Tube Heater

Meter Model : HI839800-02 SerialNo.:  HO185001

Tube Heater : 25 Vial Capacity Accoracy:  £2°C

Temperature Range : -10 °C1e 160 °C Temperature of Reaction : 150°C
Amblent Temperature : (25£2)°c Relative Humidity : (5015 )% RH
Manufacturer : Hanna Instruments Madein: Romania

Conditlon As-Received : Used Preduct Reference;  RE230392

Customer name : United Analyst and Engineering Consuliant Co., Lid.

3 Soi Udomsuk 41, Sukhumvit Rd., Bangchak,

Phrakhanong, Bangkok 10260
Received date ; 8 March 2023
Calibrate date ; 10 March 2023
Issue date : 20 March 2023
Calibrated Location : Henna Instrumnents (Thailand) Lud.

Calibration Procedure : This catibrator was conducted by using in-house: calibration procedure

CP-04 by using certified reference material,

7 r. Pichis Perthong

Calibrated by : O Mr. Jakkapoh Peutisan Approved by :
[ Mr. Channarong Scinak Authorized Signatory
£ HNNNA
nstrurments.

Ll L (Thakand) Limied
This certificate was certified only for the instrument we calibrated.
This result of calibration was found accurate on date and place of calibration only.

+# This cetificate may not be reproduced other than in fll, except with the prior writlen **
approval of the head of Hanna Instrument (Thailard).

Unconfrolled Document |

HRIEANNA

25 Vial 1500 |

Certificate No. : HIT-2312-0342

instruments Page:2ef 2
Condition of thix calibration result
Refercnce Standard Instruments:
Instruments Madel SerialNo. | CertificateNo. |  Traceable
Data Acquisition
349704 MY44065265 WK2207-065-1 WK Electric Co.. Ltd.
Switch Unit | | I
Callbrativn Result:
T Source A for COD Raactor

Capacity | Nomioal Value | Average Value | chUncertainty | caTolerance of | Acceptance
{Vial) | (4] Q) {°c) UUC (°¢) Criterla
150.3 | 059 | 2 Pass

Figure: Shows the location of the lemperature source.

w | ew | o (4A) GA)
149.78°C | 150.31°C | 130.62°C | 149.93°C EOJI“C
i1} (2B) (38) (B (B)
150.35°C | 150.18°C | 149.97°C 150.18°C | 150.21°C
ey 20 [E3) 0 15€)
| 150.24°C | 151.10°C | 150.80°C | 15036°C | 150.86°C
(1D) {2D) [kis)] (4D) (5D) [
lSO.lG"Cq 149.77°C 150.22°C 150.67°C | 150.43°C |
QR (26) GE) “E) s1)
149.94°C | 15044°C | 150.06°C | 150.63°C | 149.29°C ]

Remark: The Acceptance criteria is the error value plus or minus the Mcasurement Uncertainty, and then Not
Morc than the Tolerance value of UUC, thercfore concluded Lhat pass.

The reported uncertinty of mcasurement was based on standard uncertainty multiplied by a coverage factor

k=2, providing a level of confidence of approximately 95%.

** End of centificate **
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Request No. 25-66 7 0323 MTC. ACL.No. 387 / 66

CALIBRATION CERTIFICATE

NOMENCLATURE : 1. Atomic Ab: Spectroph “Agilent Tec
Model AA240FS, Senal No. MY13160001
2. Working standard solution “inorganic Ventures®
Multi Analyte Custom Grade Solution, Lot No. S2-MEB708640
SUBMITTED BY : United Analyst and Engineering Consuttant Co., Ltd.

3 Soi Udomsuka1, Sukhumvit Road, Bangchak, Prakanong, Bangkok 10260

CALIBRATION PROCEDURE : 1. Parfc e Veri
{W1-500-02-30)

2. Estimation Uncertainty of Measurement in Analytical Chemistry (QP-513)

CALIBRATION RANGE:  0.02,0.10,0.30,0.50,0.70 mgA at 228.8 nm.Cd, 0.10,0.20,0.30,0.50,0.70 me/l at 357.9 nm.Cr,

0.05,0.10,0.30,0.50,0.70 mgA 3t 324.7 nm.Cu, 0.10,0.30,0.50,0.70,1.00 mgAl at 248.3 nm.Fe, 020,0.50,0.70,1.00,1.50 mg/l

at 217.0 nm.Pb, 0.050.10,0.30,0.50,0.70 meA at 275.5 nm.Mn, 8.10,0.30,0.50,0.70,1.00 mg/lat 232.0 nm.Ni,

0.05,0.10,0.30,0.50,0.70 mgA at 213,9 nm.Zn

CALIBRATION DATE : 2 February 2023

REFERENCE MATERIAL : Traceable to NIST "Carlo Erba”, “PanReac AppliChemn”

Cadmium Lot No. 1152457, Chromium Lot No, 1793245, Copper Batch No. T117098A, lron Batch No, TI126087A,

Lead Lot No. 1227873, Manganese Batch No. T109228A, Nickel Batch No. T270178A, Zinc Batch No. T820140A |

AMBIENT CONDITIONS : Temperature 22 °C  Relative humidity 58 %

of Atomie Spectrop

The Atomic Absomption Spectrophotometer has been calibrated agamst Reference
| Materiat traceable to National Institute of Standards and Technology { NIST } by The Ana
Laboratory. The results are attached herewith,

Calibrated by -

Acting Director of Anal; ga mhtry Laboratory
Ref. 2015266012600366001 )
tssued Date : 15 February 2023

{ Mr. Atlpat Ratana )

The results relate only to the Items testedécalibrated of vatue assigned
Advertiting the Repot/Certificata and publicity of the nesults ¢scept bn full are p-otiibiled unless written pemmission & obtalned from the govema- of TISTR

FMELMTC002 Rcv.d

Request No. 25-66 / 0323

UTSTR

1/5
CALIBRATION DATA

MTC. ACL. No. 387 / 66

1. Noise Level
| Element od Cr Cu Fe P | Mn Ni Zn
0020 | ooooo | aooos | ooo00 | -0.0009 | oooz | -ooos | ooz
00015 | 0oovs | 00ws | -00005 | -noota | ooms | noos2 | ooz
00014 | 00005 | 00010 | 00009 | ooois | oooos | 00004 | 00015
00021 | 00008 | 00013 | 00010 | vooos | oooos | -0.0008 | 0000
0w | -00012 | 00004 | 00003 | -0.0004 | poooy | 0002 | o001
00021 | 000 | ooon | oooos | oooos | oooos | -00002 | -acems
00017 | 00009 | ocoor | -0oo1s | oooto | oooor | ooom | 000
oovzs | 00012 | vooos | 00002 | oooos | 00005 | 00m2 | o0 |
00011 | 00002 | 00015 | 00004 | 0.000¢ | 0.0008 | 00003 | 00017 |
Amobance | 00017 | 00000 | 00009 | 00004 | oooot | noots | 0000 | -vonze
00019 | 00004 | 0ooos | 0000 | nooos | oot | 00005 | oot
00016 | 00025 | nooos | 00005 | 0.0009 | 00004 | -00013 | 00016
owis | 00014 | o001 | 00005 | 00005 | 00010 | 00004 | 00017
00019 | 00006 | o011 | -00008 | 0001 | 00001 | 00003 | -00005
von2e | 00003 | oovos | 00012 | 00002 | 00012 | -0.0006 | -00011
00023 | 00012 | oooos | 00007 | oovoz | ooora | oooz | ooors
| 00020 | 00014 | 00009 | 0001 | 00003 | oomz | -oomz | oo |
00010 | 00015 | 00002 | 00004 | 00017 | oo0rt | -noos | 00013
oo0ts | 00011 | 00013 | 00003 | 00007 | 00026 | 00006 | 00006
00001 | 0000 | o009 | -vows | ooom | nooos | oeooo | -ocon
Average Absorbance | 0002 | 0001 | o001 | oooo | oot | ooor | -coo | —om |
Continue 275

INDUSTRIAL METROLOGY AND TESTING SERVICE CENTRE

The results relate only 15 the items tested/catibiated ¢r value assigned.
| Adsertising the Repon/Ceaificste and publiciy of the results m=cept in full are probitited untess writlen permission 's abtaned from the

Head Office

OfficesLaborstory

FAMBIMTC 002 Rev.4

Head Office OfficeLabaratory Office » - _ hiived
o e Tl bt e i ot S B 150 ot b 220 nd ™ o ot St s oo ok Sk 050
:i((:)gfsz :33 r:‘t s«;:l)g‘;g;izmw 115,116 u Tel m)ozsl':ls 112130 ext. 5219, 5225, 5217 ;::- iz:giizm li((::gz:as g::;ma 115,115 U Tel. (6€) 0 2579 1121-30 ext. 5219, 5225, :tm
oD e nmaggﬂ%m ment ool ) aoevas nceriiitited:Documen
A1TETR TISTR
e =
Request No. 25-66 / 0323 2/5 MTC. ACL. No. 387 /7 66 ‘ Request No. 25-66 / 0323 3/5 MTC. ACL. No. 387 / 66
2. Precision | 3. Trueness
Flement] lcone] Absorbance e | SO I 3.1 Reading on wavelength- Cadmium{Cd) at 2288 nm.
{me) Abs, Element | Standard Value of RM| Reading | Emorof Error of Uncertzinty
0.02_| 0.0085| 0.0084 | 0.0090 0.0087 | 0.0089 | 0.0090 | 0.0086 | 0.0052 | 0.005¢ | 0.0089 | 0.009 | 0.00073 | 2.88 tme) (mgt) (meA) (%) (me/)
cd | 030 |0.0993]0.1001| 0.1007| 0.1004 | 0:1004 | 0.0995| 0.0997 | 0.0998 | 0.0995 | 0.0996 | 0.100| 0.0005 | 0.95 002002 0.021 0.001 g0 0005
070 | 0.2238| 02229 02204 0.2209 | 0.2243] 0.2233 | 03735 | 0.2231 | 0.2251 | 0.2240] 0.224 ] 0.0007] 0.3 | Cd | 030080 0208 0.002 01F, 20005
010 | 0.0088 0.0057 | 0,009 0.0086 | 0.0086 | 0.0091 | 0.0099 | 0.0095 | 0.0076 | 0.0085| 0.009| 0.0006 | 7.25 | 010010 0675 0.026 2 0008
¢ | 030 |0.0257] 0.0265 | 0.0255| 0.0270| 0.0266 | 0.0258| 0.0261 0.0262| 0.0274 | 0.0262 | 0.026| 0.0005 | 225 i s Fad g n_wesvebéaigh. Chichmium (Cr)/at S328. nin.
070 | 0.0573| 00590 0.0580| 0.0576 0.0578| 0.0579 | 0.0592 | 0.0599 | 0.0586 | 0.0594 | n.058 | 0.0009 | 1.51 ! ormars] soectie et of ]| acrg. [[Eonct ——p 3
005 | 0.0083| 0.0084 0.0084 | 0.0075 | 0.0085 | 0.0086 | 0.0081 | 0.0080 | 0.0087 | 0.0052] 0.008 | 0.0005 | 5.45 ! - o il = -
cu | 030 |0.0430] 00044 0.0425] 0.0420| 0.0435 | 0.0432] 0.0928 | 0.0291| 0.0027 | 0.0436 | 0.003| D.3006 | 1.01 ‘ e =t = = —
070 | 0.0981 | 00992 0.0990] 0.0997 | 0.0977 | 0.0986 0.090 | 0.0982 0.0988 | 0.0980 | 0099 0.0006 | .63 @ — — = = s
0.10 | 0.0109| 00104 | 00087 | 0.0100 | 0.0087 | 0.0094 | 0.0102 0.0092| 0.009 | 0.0100| 0.030| 0.0007 | 7.5 — e e 752 =
Fe | 050 |0.0456| 00842| 0.0450| 0.0114 | 0.0050 | 0.0955| 0.0255 | 0.0941 | 0.0446 | 0.0444] 0.005| 00008 | 1.27
100 | 0.0904] 0:0901 | 0.0891 0.0876 | 0.0873 | 0.0901 | 0.0876 | 0.0886 | 0.0879 | 0.0901 | 0.089| 0.0012| 1.%8 3.3 Reading on wavelength- Copper (Cu) at 324.7 nm.
020 | 0.0093| 00099 00104 0.0102] 00104 | 0.009| 0.0102] 0.0103| 0.0115| 0.0137| 0.010] 00007 | 6185 Starvdard Value of RM| Resding | Enorof — 7
Pb | 070 |00314]0.0336| 0036 0.0328| 00338 0.0346 | 0.0336 | 0.0371 | 0.03a3 | 0.0350| 0.034| 0007 | 202 . I, (e @ )
150 | 00709 | 0.0718| 00705 | 00713 ] a0ees | 0.0718| 00712 0.0m13| 00715 00719 | 0.071 | 0.0006 | 090 ey YT o001 P o
005 | 0.0115/00130| 00131 | 00127 00135 | 0.0136 | 00128 | 0.0133| 00124 0.0130| 0.013] 0.0008 | 488 . T o Koo 7 Yoo
My | 030 | 0.0709| 00700 0.0714| 0.0700 | 0.0700| 0.0705 | 0.0714 | 0.0698 | 0.0694 0.0700 | 0.070 | 0.0007 | 0.96 e 0T P 5 oo {
070 | 0.1619| 01633 | 0.1645 | 0.1638 | 0.1696 | 0.1514| 0.1632 | 0.1614| 0.1636 | 0.1652 | 0.163| 0.0014 | 0.82
010 | po113| 00105 | 0.0113| 00114 | 0.0110| 0.0113| 0.0117| 00112| 00107 | 0.0117| 0,011 0,000 3.45
i | 050 |0.0509] 0.0517| 0.0508| 0.0502| 0.0537 | 0.0516| 0.0516 | 0.0523] 0.0518| 0.0503| 0.051| 0.0007| 1.36
1.00 | 0.0997 0.1006 0.1006 | 0.1006 | 0.0996 | 0.0998 | 0.1007 | 0.1000] 0.1013 | 0.0999] 0.100] c.0005 | 0.5 Continue 4/5
005 | 00315 0.0309| 0.0322| 0.0304| 0.0320 | 0.0312| 00312 ] 0.0315| 0.0308| 00311 0,021 | 0.0007 | 235 FDUSTRIAL METHOLOGY AND TESTHGISERVICE CENTRE .
zn | 030 |o017s)01728| 0.1688| 61693 | 0.0711 0.1704] 0.170a | 01707 | 0.1708 | 0.1688| 0.170] 0.0012 | 070 |
| | 070 |0ass9] 03572 | 03548 03560 | 03559 | 0.3550| 03579 | 0.3552| 0.357 | 0.3573| 0,356 | 0.0011 | 0.31 |

Continue 3/5
INDLSTRIAL METROLOGY AND TESTING SERVICE CENTRE

The resudts relate only o the items tested/catibrated o1 valse assigned.
Advert.uing the Reponeniicats ard publicty of the retits exent i (ull are prehibited unless wwritten permitsien is obtaned fom 4

FMBLMTC.002 Rev.d

Head Offica Office/Lahoratory Office
350 3 Tamber Khlong Ha. Amphoe Khong Luang o 2, Bangpon industral Estate, Sukhumyit Road, 196 hahonyeshia Read, Chatuchak, Bangeck 1000,
Changwat Pathumthanl 12120, Thalland Amphoe Muarg, Changwatt Savutprakan 10280, Thaland  Thafland

Tel (66) 0 2579 1121-30 wol. 5219, 5225, S24T

Uncprifiotest:Document

Tel. (66) D 2323 1572-80 ext. 115, 116
Fax, (€6)0 2323 016‘
E-vail i

Tel, (66) 0 2577 200D
Fax. {66) 0 2577 9009
Bma

T results relate only ta the stems tested/calibrated or vaiue ssiigred.
Advertising the ReporCertificate and publicity of the res.ilts except in full aie profibted unlex written pemnistion s obtarnied fom the

Head Office

35 Mu 3 Tambon Khieng Ha, Ampie Khiong Luang
Chargwat Pathumthani 12120, Thaland

Tel. (56) 0 2577 9600

Fax (€€} L 2577 9009

Evmall : rumpaigt str.otth Website v isir.orth

OfficerLal
Sai 1C, Bargpoo Industriat Estate, Skt Road,

FMBLMTC 002 Rev.d

Office
196 Phaharyothin Acad, Chatuchak, Banghak 10900,

Muing, Changwat Sernutorakan 10260, Thaland  Thaltand

Tel. {66) 0 2323 167280 ext. 115, 116
Far_(66) 0 2323 9165
E-mail . r-ogtistroth

Tel. (66) 0 2579 1121-30 exz. 5219, 5225, 5217

Uncgﬁﬁgﬂ&gﬂpg'cument
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Request No. 25-66 / 0323

4/5
2.4 Reading on wavelength- lron {Fe) at 2483 nm.

MTC. ACL. No. 387 / 66

Element | Standard Value of RM|  Reading Emor of Ervor of Uncertainty
(mg/) (mg0 (me/l %) (mer)
0.100 0.095 -0.005 5.00 + 0,014
Fe 0.500 0474 -0.026 520 40016
1.000 0.550 -0.050 500 = 0029
3.5 Reading on wavelength- Lead (Pb) at 217.0 nm.
Element| Standard Value of RM|  Reading Ewor of Emor of Uncertainty
(mgd (mg/) (g} %) (mg)
0.200 0.207 0.007 350 *0.014
Pb 0.700 0.673 -0.027 386 + G030
1.500 1417 0.083 553 + 0081
3.6 Reading on wavelength- Manganese (Mn} at 279.5 nm,
Element | Standard Vaiue of AM| Reading | Emorof Error of ik Uncertalnty |
{mg/) {meg/) mg/) ()] g/
0.04995 0.046 -0.004 791 + 0.005
Mn 0.29970 0295 -0.0057 1.50 + 0.007
058930 0.694 -0.0053 0.76 + 0014
Continue 5/5

Actvertising the depotACettlicate and publily of he results except in full are pronibited unless written penmition s obtained from te govemar of TISTR.

INDUSTRIAL METROLOGY AND TESTING SERVICE CENTRE

The e lis relate nnly 1n the items tested caliorated o walue asy'gned.

Request No. 25-66 / 0323

TISTR

5/5

3.7 Reading on wavetength- Nickel (NI) at 232.0 nm.

MTC, ACL. No. 387 / 66

Element | Standard Value of RM| Reading Error of Ervor of Uncertainty
g/ mg/l (mg/l @) tmeA)
0.1001 0.103 0.003 2,50 + 0,013
Ni 0.5005 0.501 0.001 0.10 +0.018
1.0010 0.987 -0.014 140 1 + 0,032
3.8 Reading on wavelength- Zinc (Zn) at 213.9 nm.
Element | Standard Value of RM| Reading | Eror of Emror of Uncertainty
(meA) e/ (mg/) (%) (mg/)
0050 0,046 0.004 B8.00 +0.013
Zn 0.300 0311 0.011 3.67 +0.013
0.700 0.665 -0.035 500 +0.019

uncertainty calculated uting a coverage factor of 2 (k = 2)

Acting Director of
Analytical Chemistry Laboratory
Issued Date : 15 Februay 2023

INDUSTRIAL METROLOGY AND TESTING SERVICE CENTRE

End of Certificate

The results celate only to the items tested/caliorated ur velve asigned.
Adveitiving 1e ReperiCertificate and publicity of the results except In full are prohiofce LRless witien ffrmaeion Is obtainsd from the sovernor o' TSR

FELMIC00? Rev.d FMLBLMIC.002 Revd

Head Office Office/Laboratory Office Head Office Office/Laboratory Office
35 Mu 3 Tarnbrn Khlong ka, Amphos Khiong (Lang, 53+ 1C, Bangpos bvdusti al Estate, Sudl et Rodd. 196 Phahonysinin Rasd, Chatuchak, Banghok 12900, 35 M. 3 Tambor Kioag Ha Amphoe Klong Luang, 52 1€, Bangpoo industnal Eslate, Sukhunwit Road, 156 Phahomyothin Road. Chamuchak, Bar ok 1090,
Chargwat Patherdtari 12120, Thatand Amchoe Muarg, Changwat Samulpratan 10280, Thalad  Thailemd Changaat Fathumthani 12120, Thailand Aenphoe huang, Changwat Samudpralan 16283, Thalarw!  Thalare
Tet 1863 0 2577 5000 Te! {66} 02327 167280 ext. 118, 216 e (68 0 2579 1121-30 ext. 5219, 5225, 5217 Tel, (66) 0 2577 9200 Tel (L6 02373 1672-80 ext. 115, 116 Tel (86) 9 2579 uzl 30 est. SZJ 522, 5217
Fau, 16€! G 2577 $005 Fox. (66) G 2323 9165 Un ment Fax. {661 0 2577 3009 Fax. (66) 6 2323 9165 ment
E-man ive.onthy ath Emat: Eomai, - sumalesgtistroeth E-malt th Webshewwatistrorth  Fomed - z Email sumlaeahsu orth

Agilent Technologies

[ Agilent 5110 and 5100 ICP-OES

Preventive Maintenance Checklist

Agilent P

assuye reliable operation and the aceurncy of your reswts. Delivered by hi;-,hly-tmincd and eertified
service engineers using genuine Agilent parts and
everything you need to reduce unplanned downtime and keep your systems operating at their peak.

For more information about Agllent Technologies services please visit our web site using the following
VRL htlp:/fwww. ayilent cotni i

factory

service for your analytical systems to

lies, Agilent T

provides

servives

epvices/analyii

Customer Information

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

» For using IIF ap
introduction system,
. A repr ive should be to the

ons, the instrument should be returned to its standard sample

meintenance procedures.

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

* Ifasystem
service, then these must be ordered separately and charged as a repair, which may incur additionat

] aor special pr

while performing the preventive

and/or parts for the instrument

quires the use of additi

Service Engineer's Responsibilities

= Only complete/printout pages that relate to the syster being serviced.

« Complete empty fields with the relevant information.

e ('omplete the relevant checkbuxes in the checklist using a “X” or tick mark “¥™ In the checkbox
s Cemplete Not Applicable check boxes to indicate servieces not delivered, as needed,

s Complete the PM service in the order of the tasks listed.

« Complete the Service Review section together with the customer.

{ Issued: 3 February 2017, Revision. 1.1

Copyright @ 2017
Page J of 8

Agilent Technologies
v

Checkli

Agilent 5110 and 6100 ICP-OES
Pr: Mai

| SN

System Information
\!
Instroment system name and [D jaY Sho voy
Instrument system site and location UAE 7 avd Powr Akl oy
List systern component product numbera List the serinl numbers of each component
1 G RO A L WY Ra3boo|
2. 6 QBw\A 2. Roi- 0\9%%
3 3.
4, 4.
6. 5.
6. 6.
T 7
8. 8
9. 9.
10. 10.
ICP-OEB Configuratian table Cirde the type or write in the type if other
Nebulizer Type SeaSpray (-_Oneﬁgl;-l other
Spray Chamber Cyclonic Single Pasy | {'velonic Double Pu; V other
Torch Radial (Dusl Vies other
Injertor Diameter 24mm | 1.8mm | 1.4mm | 0.8mm | other
Injector Material Quartz kferulﬁ?‘l other

-~
[ Tssued: 3 Fubruary 2017, Revision: 1.1

Copyright ® 2017
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- Agilent Technologies

| Agilent 5110 and 5100 ICP-OES 1

Pr

Y ive Mal " J

General Preparation

& Discuss any specific questions or issues with the customer prior to starting.

& Review the instrument loghook.

D/ Perform general external i ion of system for

EI/ Check for proper instnllation of safety-related parts, assemblics, scnsors ete.

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

@ Fur HF ication systems, if sample int
customer to install it. W

m/ Run Instrument Performance iest, and record results in Instrument. Perforntance Test Resnlis Table -
Pre FM.

Inspect and clean the system

I:!/ Look for any obvious external damage or problems.
Inspect water cooling hoses, gas lines and power cord for excessive wear or damage.
@ Perform a general internal inspection of the system for excessive dust accumulation, clean if

system was not Installed, ask the

necessary.
@ Inspect sample Introduction components and record any required maintenance in the Service
Engincer Comments and notify the as the ired actions ired,

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

a’ Replace the polychromator purge filter.

a’ Replace the radial pre-opties window

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

a Check exhaust flow for the correct positive extraction at the exhaust duct to insure they meet
minimum specifications.

O Replace air inlet dust filter.

[~ § Replace high capacity air intet dust filter element if installed. W8
Remove and clean instrument water inlet filter.

848 ooli 7

O Section NOT Applicable
Drain cooling fuid and remove any pariicles from the chiller regervoir
o Remove, clean and reinstal] water inlel metal mesh filler.
ﬂ/ Re fill with Polyelear cooling fluid.
m/ Clean the cooling system Air filter and the condenser by compressed air or vacuum eleaner,

p ——
Issued: 3 February 2017, Revision: 1.1
Page 3 of B
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Agilent Technologies

| Agilent 5110 aud 5100 ICP-OES I
| Preventive Maintenance Checklist |

SPS 3 Auto Samuler

@ Section NOT Applicable

Power cycle the and verify
Tnspeet X and 2 axdis belts for wear. Replace is necessary.

Clean X and 2 axis slide shafts.

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

goooD

SPS 4 Auto Sampler

& Section NOT Applicable

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

O Clean the anto sampler cover panels, if cover kit is installed, with domestic window cleaner

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

Q Check the X-axis, Theta-axis and Z-axis FFC cables for cracks, incorrect positioning, damaged edges
or damaged eonnactors.

2 Pump Tubing Replacement. Replace peristalic pump tubing. Replace all tubing that goes from the
rinse station to the pump and from the pump to the waste/rinse bottles

AVS4.6.7

@ Section NOT Applicable

O Replace valve rotor seal

QO Check fittings for signs of leaks

O Check tabing ineluding autosampler tubing for kinks or excessive wear
O Check high flow pump for signs of leaks

Instrument Adiustment

@ Check position of Zn peal, adjust if required.

& Check Argon Ratio, adjust to specified value if required.

o Perform Detector Calibration.

@ Perform Instrument Calibration.

&' Run Instrument Performance Test and record results in Instrument Performance Test Results Table -
Post PM.

@ For systems using ICP Expert version 7.3 and above run the following Instrument tests and record
the result in the Instrument Test Results Table
o , Subsysiem Gommunications Test
& Alr Flow

[ Issued: 3 February 2017, Revision: 1.1 Copyright © 2017 Agilent T}ichnologjes }—/
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Agilent 5110 and 5100 ICP-OES |

Preventive Maintenance Checldist [

@ Water Flow
of Gas Flows

& RF Generator
& Camera Test
o Optics Test
@ Nebulizer Test

ance Test Results Table

Note: These measurements do not form part of any ifi and are for ref: only.
[ PrePM GcomttiyCheck | PostPMBensitivity Check

| Radisl | Axtal * Radial | Axiar

| 2n 219,857 v SEER 456 Re4.d 43750 84%.%

:.Mn 267.610 nn SRER [ 110 (A.T Jitag.y 12,8017 JoAG.¢
"Ais06.152nmSER | N} __ il _\413 N _ as | \6-84
| k786491 nm sBR | 54 %8 | 64 3. |

+ Axial result is not applicable for GRO16AA, GRO12AA Radial View instruments.

Instrument Test Results Table

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

| Instrument Test

Subsystem Communications Test

Air Flow

Water Flow

Gas Flows

RF Generator

Gamera Test

Gptics Test

| Nebulizer test

Page 6 of 8
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Agilent 5110 and 5100 ICP.OES |
Preventive Maintenance Checklist ]

ICP-OFS Status Resnlts Table

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

i Beasurement : Standby Mode Plasma On
Mains Voltage FRABD VAC 093 YAC
Eﬂnﬂ Current 0.%204 A [ ECEY A I
Instrument Temperoture ®e o | Wy <
| RF Air Flow (sensor speed) 5.0 Hz W Hz
Plasma Exhau;t Temper:mm No measurement ey °C
| Water Flow Oscillator No measnrement \.64 L/min
Water Flow Detector | 1.06 L/min | 106 L/min
| Water Inlet Temperature ®O °c % 0 °c
| Palychromator Temperawre 35.0 °C 0 B °c
! CCD Temperature -3%.8 =C -3.8 “c
Thermal Stabilizer 3B °c 5.0 °c
Argon Supply Pressure - _671:54 kPa GG-!J kPa
Purge Gas Supply Pressure*1 614.% kPa | T Y kPa
'Opt.ion Gas Supply Pressure®l - WA kPa. = WA XPa
NebEer Flow - No measurement .70 - /min I
Nebulizer Back Pressure [ No messurement ‘eh 63- sy
Plasma (as Flow No measurement PR L/nin
Auxfliary Gas F;nv I Ne mea:urem: T _-_l. oL L/min
RF Power | No measurement. 1200 W
RF Supply Current No measurement B-663 A
RF Supply Voltage No mensurement I 184660 v

*1 If option installed

~
Agilent Tich nologies  ——
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Agilent 5110 and 5100 ICP-OES |

Aglient Technolegies

Preventive Maintenance Checklist |

ICP-OES Parts List Table

Part descriptinn “PartNumher | Product /Model # where need | Quantlty Consamed
i —— G8010A, 680114,
Axinl Pre-Optic Window GBO10-68014 GB014A/GB0ISA 0
| Radial Pre-Optic Windaw GROI10-68015 Alb 1
Polyclesr Cooling Fluid G3292-80010 681814
Purge Gas Filter G8010-60135 - 1
Alr inles filter GBO0D-88002 All | |
High Capacity Air Filter GBO10-60185 Optional
Rotor seal for B-7 port valve for ) ., .
AvS5/7 B494-60002 G84914/G8195
‘Izt\;lt;; seal for 4 port valve for | G8403-60002 GBA93A
Rinse solution to rinsc station. | |
| 2.6mm1d % 1m G3410-80128 sps4
! Barb connector 2.6mm-15mm 10 G8410-80124 spsa |
?VC waste tubing,8mm od x 3mm GE410-60122 SPS 4
id, 2m
A P-mmyberequlredhqm4>; rs pack:
X axis drive belt 5410047600 | sPS 3
Z axs drive belt 410047400 SPS 3
Peristaltic pump tubing, FVC
SolvaFiex, 3 bridged, 8710046000 o SPS 4|

BRestore system
For HF applicutions, usk the customer to reinsiall their snmple introduction system.
Leave system in an idle state: on and purging.

Guidunce: If the PM service is porf d prior to & i i
procedure as a guide for final instrument set up and checkout.

Service Review

service, then use the qualification

ZI/ Affix the PM sticker wo the system or instrument logbook based on the customer's request.

Agilent 5110 and 5100 ICP-OES |
Preventlve Maintenance Checklist |

& Review the service and any test resnlts with the customer.

If the Instrument firmware was updated, record the details of the change in the Service Engineer's
Comments box below or il necessary, in the customer's IQ records.

Service Engineer Comments (optional)

| If there are any specific points you wish to nota as part of performing the installation or olher ilems of
interest for the customer, please write in this box.

Other Important Customer Web Links

How to get information on your product:

Literature Libwary - htip/jwww.agilenl.comfen-ns/producls/icp-oes/icp- /5110-jop-
& Need to know more? - httw://www.agilent.com/crosslab/university/
@ Need Llechnical support, FAQs? - hitpy//www.agilent com/en-us/s tdangding/icp-pes

@ Need supplies? - www.,agilent.com/chem/su

rplet

Service request number

Agilent signature

4 ¢ the Service Engl G section below if there are additional comments. Document part number: GB014-B)075
{ [ssued: 3 February 2017, Revision: 1,1 Copyright € 2017 Issued: 3 February 2017, Revision: 1.1 Copyright @ 2017 Agllent Tgchnolnm‘es
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[Report Summary [Resolution Test - Pass ‘
| |nstrument Model Agilenl 5100/5110 VDV [CP-OES Eloment Wavelengh _ Speciication  Widh
instrument |0 GBOT1AIGED15A ‘ N {174.213 ntm) <040 662
| Instrument Seriel Numtber My18030001 As (185,980 nm) <820 820
Software Version 7.3 18507 C [193.027 nm) <1150 8.35
Mo (202,082 nm) <820 841
Irmware Version 3442 ‘
: Test Before PM | Cr(206.158 nm) $13.40 504 |
Tested By o Zn (213.857 nm) $B.70 882
Tast Completed On 111302022 9:35:32 AM o - <ado =
| Co {228,615 nm) $17.20 1171 ‘
Reauit Summary Ba {230 424 nm) $8.40 721
Subsystem Gommunications Test Skipped Mn (257.610 nm) £13.30 .50
568 £20.30 14.33
! Al Flow Test Skipped ‘ Mn (250,568 nm) |
Skippad Cr{267.716 nm) $11.00 8.4
vieter o Test °P Cu (324,754 nm) £2500 18.98
Gas Flows Test Skipped Cu (327,385 nm) <14.20 11.24
RF Generstor Test Skipped Sr(338.071 nm) <3350 2447
GComera Test Skipped ‘ Ba (455.403 nm) <4400 33.68
i < 36. 1722
Optics Test Skipped | Sr480.733.nm) 36.00
T Skipped Ba (493.408 nm) $36.00 25.48
Advarcad Ve Syten fhat ! Ba (514.171 nm) £42.00 2547 1
Resolution Test Pass ! Ar (675283 nm) $74.00 59.82
Sensitivity Test Pass K (766.491 nm) <80.00 6484
Precision Test Pass | |
|
| |
| I i - B i
Page 1 of 4 Pege 20f4
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[‘Sensitivity Test === " Pass - T . = e S
racision
Radial -
] adial
| Etement Wevelangth Specification  Method  Ratio Standerd  Blank | cmen
lesmen
| As(188.980 nm) 2460 SRBR 1477 11565 555 | Vels % RSD
Se (196.026 nm) 2410 SRBR 1114 11863 87.7 | As (188.980 nm) =260 0.82
| Zn (213.857 nm) 214210 SRBR 41008 51859.5 159.6 | Se(i98.026 nm) 5260 07
Fb (220.353 nm) 245.0 SRBR 192.5 28086 185.7 Zn (213.857 nm} 2160 0.43
Mn (257.610 nm) 23518.0 SRER 110847 264165.0 5678 Pb (220.353 nm} <280 0.76
Al {326.152 nm) 234 $BR 75 45047.9 5770.5 Mn {257 610 nm) £150 0.60
| Ba (493,408 nm) 2340 SBR 1074 1887710.3 174075 | Al (396,152 nm) <150 0.48
K (766.491 nmm) z18 SBR 5.1 100805.9 16626.4 Ba (493408 nm) 5150 0.89
K .4
Axial | K (766.481 nm) 5150 0.42
Element Wavelength Specification  Method ~ Retio Standard Blank Axial
As (188.980 nm) >208.0 SRER 2349 3056.4 152.8 Element ifi e ;SD
i Se (196.028 nm) =159.0 SRBR 2184 3865.1 2718 As (188,980 nm) <150 057
Zn (206.200 nm) 22340 8RBR 1306.5 158504 144.5 ‘ Se (196.026 nm) <150 076
| Zn{213.857 nm) =1743.0 SRBR 8384.0 183037.8 4764 Zn (206200 nm) <160 061
|
| cd{214.438 om) 242270 SRER 77185 1432402 3428 Zn (212,857 am) <150 0.51
| Pb (220.353 nm) 23200 SRER 5763 14485.2 580.4 | Cd (214439 nm <150 0.55
| Mn(257.610 nm) z10626.0 SRBR 318421 1411267.3  1958.8 | Pb (220,353 nm) <150 052
Cr (267.716 nm) 210480 SRBR 44921 182110.6 1632.2 Mn (257.610 am) <150 054
Cu (324.754 nm) 2190 SBR 482 371487.5 7862.9 | cr(267.716 nm) <150 054
Al(396.152 nm) 286.0 SBR 14.8 2784474 175528 | Cu (324754 ) <150 060
Ba {493.408 nm) 2600 SER 1906 10061527.3 525188 AL (396,152 nm) 5150 omt
K (766.481 nm} 2240 SBR 368 19224634  50858.1 Ba (493.408 nm) <150 085
| | K {765.491 nm} 5150 122
‘ |
|
Page3of4 e — —— _P m —
age
v .
tanensl .
slumugy nanslumungy
[
1
an Summary r — _—
| Ges Flows Test Pass
Instrument Model Agilent 5100/5110 VDV ICP-DES |
instrument ID GBO11A/GBO15A | Nebul'lz:lgw Actual Flow 'B,ack éuxiliary Aclual Flow  Back
| T Flow P
Instrument Serial Number MY18030001 ui’:“ - g 2‘2’09" 1o e
Software Version 7.3.1.8507
i Veszion a2 ‘ Makeup  ActuslFlow  Back Plsme ActualFow  Back
Tested By PM Functional test Target Flow Pressure Target Flow Pressure
Test Completed On 113072022 11:43:36 AM 200 2.0 112.85 18.00 17.91 2348
Result Summary RF Generator Test Pass
Subsystem Gemmunications Test Pass | RF Power Supply Test Passed
RF Power Supply (V) 147.437
| Air Flow Test Pass
| Water Flow Test Pass RF Oscliiztor Test Passed
RF Oscilliat 0.000
Gas Fiows Test Pass | (MHZ;: or Frequency.
RF Generatar Test Pass Wark Coll Current (A} 45.069
Camera Test Pass RF Pawer Supply Current (A) 1.997
Oplics Test Shipped Camera Test Pass
| Advanced Valve System Test Skipped ::\“h:?raﬂon Tme Btandard Deviation Status
Resolution Test Skipped Electronic Ofiset Test 1000 £.308 Passed
Sensitivity Teet Skipped Dark Current Test 6000 0.578 Passad
Precision Test Skipped | Anay Yest 5 0.024 Passed
| Linearity Test 0.118 Passed
Subsystem Communications Test Pass
Air Flow Test Pass
30% Air Flow (relative 75% Air Flow {relative
spesd) speed)
14.00 19.00
Water Flow Test Pass
RF Water Flow{Umin)  Camera Water Flow Water Infet Temperature
{LImin) {=C)
1.44 1.058 18.51
Page10f2 === — Page 2 of2 —
age
v
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[ Report Summary

Resclution Test Pass
Instrument Model Agilent 5100/5110 VDV ICP-DES | " Elemeni Wavelength  Specification  Width
Instrument ID G801 1A/GBIMSA N{174.213 nm) £9.40 6.79
Insirumant Serial Number MY18030001 As (188.980 nm) £820 609
Software Version 7.3.1.9507 ‘ € {193.027 nm) <1150 828
| Firmware Version 3442 Ma (202.032 nm) <820 630
i Tested By PM Perfarmance lest Cr{208.158 nm) £1340 805
Test Completed On 1143012022 12:10:42 PM ‘ Zn (213,857 nm) =870 677
Pb (220.353 nm) =950 7.02
bl Sty Co (228,615 nm) s17.20 167
Ba {230.424 nm) $6.40 7.39
Subsystem Communications Test Skippad Mn (257.610 nm) £13.30 048
Air Flow Test Skinped n (260.568 nm) £20.30 1425
Water Flow Test Skipped Cr (267.718 nm) $11.00 7.94
s FiGva T, Skipped Cu (324.754 nm} 52500 18.99
RF Generator Test Skippad ‘ ! Cu (327.395 nm) <14.20 11.33
Sr(338.071 nm) $33.50 24.44
| Camera Test Skipped Ba (455.403 nm) £44.00 33.88
Optics Test Pass Sr {460.733 nm) £38.00 17.61
Advanced Valve Systam Test Skipped Ba (493 408 nm) <36.00 25.56
Be (614.471 nm) £42.00 2496
Resolution Test rass Ar (75,283 am) $74.00 59.38
Sensitivity Test Pass K (766.491 nm) $80.00 £5.63
Precision Test Pass
Optics Test Pass | \
Radial Axial ‘
Interssity 5674608 5823476
Wavelength  737.212 737.212 |
|
) S Page 10f4 —
Paga2of4
i ;
tenf3iumugH naslumugy
Sensihvky Test nd Precision Test - Pass T
Red! Radial
Elsment Wavelenglh  Specification  Mathod Ratio Standard Blank -
As {186.980 nm) 2460 SRBR  147.8 1148.3 548 Value % RSD
‘ Se (196.026 nm) 2410 SRER 1118 1222.8 1010 As (188.880 nm) $260 o060
Zn (213.857 nm) ®14210 SRER  4375.0 62502.3 1437 Se (196,026 nm) 5260 0.84
Pb (220.353 nm) 2460 SRER  189.B 27444 188.5 ‘ Zn (213.857 nm} =150 0.29
Mn (257.610 nm) 2 351B.0 SRBR 128017 2855913  495.0 Pb {220.353 nm) <260 0.59
Al (396,152 nm) 234 - SBR 9.9 528686 48736 \ ! Mn {257,610 nm) s 180 0.28
Ba (493.408 nm) 2340 SBR 1546 22872816  14698.1 | Al (398152 nm) s150 028
‘ K (766.491 nm) z18 SBR 64 1067016 143508 Ba {483.408 nm) 5150 058
| K {768.481 nm) 5150 023
Axial ‘ |
| Element Wavelength  Specification  Method  Ratio Stenderd  Blank ‘ Axial
As {168.980 nm) 22080 SRBR 2424 31704 1548 Element Mesgima,
| Se (196.026 nm) 2159.0 SRBR 2281 41345 289.3 As {188 560 nm) $150 o7t
20 (205.200 nm) 22340 SRBR 11268 137820 1485 Se (196.026 nm) 5150 043
2n (213,857 nm) 2 17430 SRER 84008 1771863 4425 Zn (208.200 nm) =150 0.48
Cd (214.439 am) 24227.0 SRBR 70019 1256842 3218 ‘ Zn (213,857 nm) <150 037
| Pb (220,353 am) 23200 SRBR 5363 129093 5326 Cd [214.439 nm) 5150 048
Mn (257.610 nm) 2106250  SRBR 308462 12678890 17388 Pb (220353 nm) <150 048
! Gr (267.716 rm) 2 10480 SRBR 43860 1673356 14244 ‘ Win (257 510 nm) <150 074
Cu (324.754 nm) 218.0 SBR 52.1 373690.7 70331 1 (267716 nn} <150 028
| AI(386.952 ) 260 SBR 188 2683577 151124 ] Cu (324,754 nen) <150 051
| Ba (493.408 nm) 260.0 SBR 2252 101734415 448717 | A1{396.152 ) <150 045
K (766.481 nm) 2240 SBR 397 18741362 460557 | Ba (433.408 nim) 5150 081
‘ K (766.491 am) $160 0.84
| |
| |
Pege 3of4 PageamT—
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