O ptt

AMANUIN

LONEASEADUEULATILBASIVIALAZILAS I



List of Instruments Certification for Air & Noise Quality Analysis

No.| Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of [ Remark
No. Calibration | Calibration
Ambient
1 |[Orifice Transfer Standard Total Suspended Particulate (TSP) Andersen Instruments G25A Jiranatee Associates Co.,LTD. CO-004-66 12 Jun 24 11 Jun 25 -
Calibrator Particulate Matter < 10 pm (PM,,) 1270
2 |U-Tube Manometer Total Suspended Particulate (TSP) Dwyer 1221-36-W/M Technology Promotion Association 24P1250 10 Apr 24 9 Apr 25 -
Particulate Matter < 10 um (PM,) - (Thailand-Japan)
3 |Aneroid Barometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 24P1367 22 Apr 24 21 Apr 25 -
Particulate Matter < 10 um (PM,) (Thailand-Japan)
4 |Dial Thermo-Hygrometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 24H749 10 Apr 24 10 Apr 25 -
Particulate Matter < 10 um (PM,) (Thailand-Japan)
5 [Wind Speed/Wind Direction  |WS/WD Scarlet Tech Ltd. WL-21 Thai Meteorological Department 096/24 22 Feb 24 20 Feb 25 -
2301DR0024
6 |Sound Level Calibrator Calibrate Sound Level Meter Svantek Sv35 Innovative Instrument 24-ACT-038 25 Mar 24 24 Mar 25 -
(Acoustic Calibrator) 44792 Co.,Ltd.
7 |Sound Level Meter L eq 24 hours Ladn Larson Davis LxT1 Electrical and Electronics Institute CP20240323EA 22 Aug 24 21 Aug 25 -
0007305 Foundation for Industrial Development
8 [Sound Level Meter Leq 24 hours Ladn Larson Davis LxT1 Electrical and Electronics Institute CP20240324EA 22 Aug 24 21 Aug 25 -
0007302 Foundation for Industrial Development
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NSC - TIS1 - TIS 17025
CALIBRATION 0367

o uren
Cokbrotion servies deperiment

CERTIFICATE OF CALIBRATION

Page 10l 2 Pages

CertHicate Mo, CO-004-54
MEASUREMENT ITEM
MANUFACTURER
MDDEL/TYPE S g
SERRAL NUMBER e}t G/ WA T Vg
I NUMBER UAE ANV 009/2547 .
CONDITION AS-FECENED Lised itern
CUSTOMER: Urited Analyst aed Engineering Consultart Co,, id,

L Sai Lok &1, Sekhurmed Roas, Bangehak, PAMncnE. oo cement 1o pecogs

Banghok 16260 strdars, e fn erairation of B ..

et e (5] Borcusgh the V5L [Hotic

RECEVED DATE Metreiogy Instifute of Netherlams) v Ce
MEASUIREMENT DATE number: GZ211501
FSEUE DATE 212 un 2023

ENVIROINMENTAL CONDITIONS:
Ambient corsdition in the [abaratory are m foloe:

Tamgertune 2230230 T
Selative Humidiy 18502150 *hH
nsghiri Pressure 11000410 W

CALIBRATION CONDITION:
Frecendtioning
Measrement Condition

24 howrs ot ambrent conditions,
+ The average vakes during Measurement are 233 °C and S5.0%RH,

NOTED: cote i valid ank fo

TABULATION OF RESULTS:
The tabie on next page ghe the measeeed b,

J
NAC

JTRARATE ASUWIATE

Enbratad by: Bppeoved sigeatery

Mr. Parinya Boancharoen
e Berawh Thachalad Calbsration Departmest Manages

71 hiss Mftrapam Lertsomphal

THIS CERTIFCATE REFORT MAY NOT BE REFROCUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN DETAINED
I WRITING FROM THE LABORATORY

NAC

Comtination sf Certificane of Calibration Number 00-004-66

MEASUREMENT RESULTS:

s s Tlow device was calbran

by dinect compartscn methad with the Standand Rosary Displacement Meter {Roots M

Page 2012 Pages

the syste stardand conditicns are 25°C (29815 K] and 760 mmbig for standard temperaters snd standard ;
e sty cf ) St esliration data
Flow rate | Temperatore | Temperatwes | Ap_metss | & Orfice o 2]
| [l I ¥
| e i I m’fein
| FITT 0k |
254 2383
2108 sass
nn o5
755 6EL _nau ras1
108801
T
! LEET
Uncestainty (=201 ams  m'fmin

esults of @ actual calbeation data

| Flo vate Pressure | Temperatue | Tempersture | Ap_meter | Ao Orifice
Plate i [mal (]

- "t mmty nH,0

AT FITT 47401 1708

2 mas 2358 51522 338

i 13 98 taan
4 142 10z 4909
5 53 a1z 7431

‘Standard Fiow ||

| mimn
0220 056
1153 0g3

1
1
1377

EETEH
0008548
confficient |:): ogwns

Uneartaimty [k 0018 m'fmin

#**End uf Certifieate of Calbration®**
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
(CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250
TEL. 0-2717-3000-24 FAX. 0-2719-9484

Certificate No. : 24P1250
Page: 10f 2

Certificate of Calibration

Equipment : U Tube Manometer
MoSifacturer: Dwyer This certificate may not be reproduced other than in full,
except with the prior written approval of the head of
Model : 1221-36-W/M Corporate Services 3: Equipment Calibration and Testing Services.
Serial No. 3
1D No.: UAE.EFM.076/2566

Condition As-Received: Used Item
03 April 2024
10 April 2024

Received Date:

Calibration Date:

Reference: 2404-0118WSC Submitted by:  United Analyst and Engineering Consultant Co. Ltd.
Ambient Temperature: (23 * 2 ) °C
Relative Humidity: (50 % 15) % 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak,

Phrakhanong, Bangkok 10260
Atmospheric Pressure: 1007 mbar

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

Standard according to calibration procedure CP-P04, using * DKD-R 6-1 ; Calibration of Pressure Gauges " as
a guidelines.

Condition of this result of calibration
1. Reference standards instruments :
Instrument Model Serial No.
1) Pressure Calibrator PC106P 1189
2.This result of calibration was made on requested at the point specified by customer.
0146293 inHz0

Certificate No.
MP-0176-23

Due Date
12 Sep 2024

3.Scale and conversion factor is 1 kPa =

4.This instrument was used clean air as pressure media.
5.This instrument was calibrated by applied pressure to high-port (+) side and low-port (-) side open to atmospheric pressure.
6.This instrument was installed in vertical orientation and top of the pressure port was used as the reference level.
7.The certificate is valid only to the item calibrated on date and place of calibration.
8.This Certification is traceable to the International System of Unit maintained through:-
~National Institute of Metrology (Thailand), NSC-ONSC Accredited No. Calibration 0144

Calibrated by :
Issue Date :

Suksan Khankaew
17 April 2024

Approved Signatory :

[ ]Phalinee Prabpaipal
[ ]Sura Suwannasri
[V/] Attapol Panurach

lﬂﬂﬁﬁhiﬂ’)llﬂll

CertNo.: 24P1250

Page: 2 of 2
Resut of callbration:- Without adjustment Range ; 0 inHO o 36 ink:0
Function:- Pressure Measurement Scale Interval : 0.1inH:O ( The Second Estimate )
Increasing Pressure
Avplled Pressure  High-portside  Low-port side Ar Ermor
0.00 0.00 0.00 0.00
2.00 1.00 200 0.00
4.00 2.00 4.00 0.00
6.00 3.00 6.00 0.00
8.00 4.00 8.00 0.00
10.00 5.05 10.00 0.00
12.00 6.05 12.00 0.00
14.00 7.05 14.00 0.00
16.00 8.10 16.05 0.05
18.00 9.10 18.05 0.05
20.00 10.10 20.05 0.05
22,00 11.10 22.05 0.05
24.00 1210 24.05 0.05
26.00 13.15 26.10 0.10
28.00 14.15 28.10 0.10
30.00 15.20 30.15 0.15
32.00 16.20 32.15 0.15
34.00 17.20 34.15 0.15
35.50 18.00 35.70 0.20

The uncertainty of measurement was + 0.11 inH:O
* AP = High-port side - Low-port side
* UUC = Unit Under Calibration

The reported uncertainty of measurement was based on a standard uncertainty multiplied
by a coverage factor k= 2, providing alevel of confidence of approximately 95 %

-000-

Lanm-:‘laimuqu
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) ==l
(CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES M
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250 %57

TEL. 0-2717-3000-24 FAX, 0-2719-9484 Wit T T

Cert.No.: 24P1367

i i i Page: 2012
Certificate of Calibration Certificate No.: 24P1367

Page: 10f2
Reault of calibration:- Without adjustment Range : 960 hPa to 1030 hPa
Equipment : Aneroid Barometer Function:- Absolute Pressure Measurement Scale Interval : 1 hPa ( The Fifth Estimate )
M bfactar Barigo This certificate may not be reproduced other than in full, Pressure
except with the prior written approval of the head of [Appiied Pressure (hPa) | 957.13 | 968.77 | 980.13 | 990.56 [ 1001.26 [ 1011.35] 1022.10] 1032561]
Model : - Corporate Services 3: Equipment Calibration and Testing Services. |uuc: Indication (h"Pa) | "960.0 | 970.0 | 980.0 | 990.0 | 1000.0 | 1010.0 | 1020.0 | 10300 |
Serial No.: . |Error (hPa) | 287 | 123 [ 013 | 056 | .26 | 135 | 210 | 261 |
1D No.: UAE.ANV.152/2550 Decreasing Pressure
P S S [Applied Pressure (hPa) | 1032.61] 1021.84] 101088 1000.82] 990.20 | o79.52 | 968.48 | 957.17
j UUC" Indication (hPa) 1030.0 | 1020.0 | 1010.0 | 1000.0 | 990.0 | 980.0 | 970.0 | 9600
Received Date: 05 April 2024 Error (hPa) 261 | -1.84 | 088 | -082 | -020 | 048 152 2.83
Calibration Date: 22 April 2024
‘The uncertainty of measurement was + 0.25 hPa
Reference: 2404-0243WSC Submitted by: United Analyst and Engineering Consultant Co. Ltd. * UUC = Unit Under Calibration
Amblont Temperature: | ( 23 % 2 ) °C The reported uncertainty of measurement was based on a standard uncertainty multiplied
by a coverage factor = 2, providing a level of confidence of approximately 95 %
Relative Humidity: (50t 15)% 81 Soi Udomsuk 41, Sukhumit Road, Bangchak,
Phrakhanong, Bangkok 10260
Atmospheric Pressure: 1007 mbar “o00-
Procedure used:  The calibration was conducted by direct comparison method against Pressure Measuring Instruments
Standard according to calibration procedure CP-P10, using " DKD-R 6-1 ; Calibration of Pressure Gauges " as
a guidelines.

Condition of this result of calibration
1.Reference standards instruments :

Instrument Model Serial No. Certificate No. Due Date
1) Standard Barometer DPI142 1422505046 MP-0094-23 03 May 2024

2.This instrument was installed in vertical orientation and center of the dial was used as the reference level
3.This result of calibration was made on requested at the point specified by customer.

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

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

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

7.This Certification is traceable to the International System of Unit maintained througt
-National Institute of Metrology Thailand (NIMT)

Calibrated by :  Suksan Khankaew Approved Signatory :
Issue Date: 23 April 2024 [ ]Phalinee Prabpaipal

[ ]Sura Suwannasri

[v/] Attapol Panurach

lﬂﬂﬁ"ﬁbjﬂ’iﬂﬂﬂ lﬂﬂﬂ"l‘fhjﬂ’)ﬂﬂﬂ

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
(CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES

) P
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250 ‘/\‘f/-\\,)’
TEL. 0-2717-3000-24 FAX. 0-2719-9484 e MEC- Tl Pe TS,
CaLRRATIoN 099
. : . ; Cert. No.: 24H749
Certificate of Calibration  Certificate No.: 24h749
Page: 10f 2 Page.: 2 of 2
- Result of Calibratior Without Adjustment
Equipment : Dial Thermo-Hygrometer Function: Humidity Measurement.
Manufacturer: Barigo This certificate may not be reproduced other than in full,
except with the prior written approval of the head of " "
Model : - Corporate Services 3: Equipment Calibration and Testing Services. Reference Standard uue Uncertainty
[ ¢ Temperature  Humidi Reading Error of Measurement
egal e d (c) (%RH.) (%RH.) (%RH.) (£%RH.)
ID No.: UAE.ANV.016/2547 250 401 p 0.9 16
Condition As-Received: Used ltem 25.0 60.0 60 0.0 17
. X 2. 18
Received Date: 05 April 2024 250 200 8 280
Galibration Dats; J0 Al 2024 Result of Calibratior Without Adjustment
tog187Aprl, 2024 Function: Temperature Measurement.
Reference: 2404-024TWSC Submitted by:  United Analyst and Engineering Consultant Co.,Ltd.
Ambient Temperature: (25 £ 3) °C Standard uucr Uncertainty
Relative Humidity: (50 %20 ) % R " 41 Byt oad, Temperature  Reading Error of Measurement
Bangchak, Phrakhanong, Bangkok 10260 ) ) ) (*C)
20014 210 0986 072
Procedure used; | Callbration were conducted using in-house calibration procedure CP-HO2 according to comparison 25.033 250 0033 072
with standard chilled mirror sensor for humidity measurement function and comparison with standard 30.010 300 -0.010 072
probe for function into humidity / temperature chamber. o S By e
Condition of this result of c: ion 40013 400 -0.013 0.72

1.Reference standards instruments : s
UUC* : Unit Under Calibration

Instrument Model Serial No. Certificate No. Due Date The reported uncertainty of measurement was base on standard uncertainty multiplied
1) Chilled Mirror Hygrometer Dew Master 44730 21656 02 Aug 2024 by coverage factor k = 2.00, providing confidence level approximately 95%.
2) Handheld Thermometer With Sensor 1521 A5A339 2311238 16 Oct 2024
2.The certificate is valid only to the item calibrated on date and place of calibration. -000-

3.This Certification Is traceable to the Intemational System of Unit maintained through:-
~Thunder Scientific Corporation, NVLAB Accreditation No. Calibration 200582-0
~Technology Promotion Association (Thailand-Japan), NSC-ONSC Accredited No. Calibration 0008

Calibrated by :  Chakrit Waewwanjua Approved Signatory :
Issue Date : 18 April 2024 [ ]Chakrit Waewwanjua

[v]Vipom Tantiyawutti
[ 1Unnopphol Harachai

lﬂﬂﬁ"ﬁbjﬂ’iﬂﬂﬂ lﬂﬂﬂ"l‘fhjﬂ’)ﬂﬂﬂ




THAT METEOROLOGICAL DEPARTMENT
4353 Sukhomvit, Bangan, Bangkok 10260 Tel, 081-454-2804,0-2390-0469

Calibration Certificate

l=sued by: Calibration & Test Section : Meleorological Instrumaents Bureau

Date of lssue 22 February, 2024 Certification Mo, (9624
Page : 1 of §
Object : Wind Spead & Wind Diraction Data Logger
Manulacturer © SCARLETTECH
Type : w21
Mg Code : Wireless Recaivar 2301DR0024
Wind Sansor 2301070024
Customer 3 Unitad Anakyst and Engineering Consultant Co. Ltd,

B1 Soi Udamauk 41, Sukhurmyit Road,
Bangehak, Prakancng, Banghkok 10260,

Calibeation Condiion ; Temperstura 251 ®C  Baromatric Prassure 10101 hPa

MNATIONAL STANDARD WIND TUNNEL © Wind Alofi Fiolting Board
: Micromanometer  Theodor Friscricns FCO1A Serisf Mo 8310119 © HODK GAGE NO 1425
NLST. Test Reference Mumber 731/241480 Standara Valocily a1 20 - 30 misec
- Ultresonic Anemomater Model DA-B50-3TY [sensor TR-ODAH)
Serial Number 110720028 (sansor 120629585)
JAPAN QUALITY ASSURAMCE ORGAMIZATION Standard Velocity al [ - 20 misag
STANDARD THERMOMETER + Theodor Friedrich @ Dry No B300/04. Wet No, 8389/94
+ fesia, 1651 645 Serial No. (2848057 : Thermoschnaider No.918802
STANDARD BAROMETER + Digitad Baromater Vaizals Type i M1Z20015
- DigtalBaromater Vausals}{&muf
Calibeated by : 'p‘b
Mr, Walcharapal Subwat

Mechanical Engineer

THAT METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Banglok 10260 Tel, 081-454-1804,0-2390-0469

The Result of Calibration

Cenification Mo, 19624

22 February, 2024 Page : 2 of §
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasanic Anememeter | Presaure | Vacumm| Velcity Velacity Correction
mises mchon B30 | ek W0 | mifsec misec mised
100 - . - 0 000
302 - - - 10 062
SAny - o - 30 0.00
T4 - . - T4 004
902 - - - 24 002
1102 - - - 109 012
13m - . - 129 ol
1501 - . - 149 all
1702 . - - 10 [
.02 ¥ - L) 199 012
| Wind Adoft Plotting Board.
U3 DEPARTMENT OF COMMERCE WEATHER BUREALI
WIND DIRETION TESTED WIND DIRECTION
0 [
20 90
180 180
270

Calibeted by : “h‘)ﬂba‘vb

Mr. Watcharapal Subwat

Mechanical Engincer

THAT METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Cestification Meo., 00624

22 Febeuary, 2004 Page : 3 of §

Standard Barometer Tested Barometer Camection
Pressure Pressure mbar
101084 1011 AL
101060 101 040
01171 mz2 029
2147 m2 Q47
w1231 1mz an
0226 1z 025
2.7 1013 a2
W2.85 013 005
1352 104 048
101496 04 [R1)
101679 106 a1
016,02 016 oo
1015.86 e 014
015,69 s 065
101151 102 049
1011.80 2 020
101206 2 0.06
mza 3 018
w3z 1013 022
101349 13

Avarage

Calibrated by ; l\&lﬁl?»

Mr. Watcharapal Subwat

Mechanical Engineer

THAT METEOROLOGICAL DEPARTMENT

4353 Sukbumvit, Bangna, Bangkok 10260 Tel, 081-454-2804,0-2390-0469

The Result of Calibration

Certification Mo. 096/24

22 February, 2024 Page : 4 of 5
Standard Barometer Tasied Baramatar Comecton

Frassurs Prassure mmHy
758,18 58 [T}
75807 758 L]
758,64 758 016
75818 758 o9
75829 758 0z
835 58 0
5065 760 035
75077 6O 02
760,20 76D 020
76068 761 Ek-]
78190 762 010
7208 62 .08
761 96 82 -0
781,83 62 o7
758,60 750 o3
75891 758 008
THA11 750 o1
567 60 033
750,98 760 00
76018 780 a8

Averags

Calibrated by : l%"“ﬁ'k

Mr. Watcharapol Subwal
Mechanical Engineer




THAT METFOROLOGICAL DEPARTMENT

4353 Sukbumvit, Bangna, Bangkok 10260 Tel 0B1-454-2R04 -2309-04609

The Result of Calibration

Certification Na, 196/24

22 Febrary, 2024 Page : 5 of §
Temperatre Sensor Aeading |
Rieading Camedtion
't ‘c
45 oz
02 £ 03
15.8 16 a2

Calibeated by : 1 5 1

Mr.

('ﬂl'ihr‘iﬂun&'lgfq\s

Varcharapol Subwat Metepralogical Insfrumedts Ba

Mechanical Engineer

INNEWVATIVE PRSTRUMENT CALIBRATION

B ABD 1T, SO0 ST NTIRARDRN 11 TAMBKN RANE KARD,

A

THRAMLT PRAKAN

e

THL: 1680211615001 FA

=
Page 10t
Certificate of Caliby
Customer
Name UNITED ANALYST AND ENGINEERING Certificate No ; 24-ACT-138
CONSULTANT CO_LTD. Request No ; Reg-2004-0579
Address #1 Sai Udomsuk 41, Sukhumyit Road, Bangchak, Prakanong.
Bangkak 10260
Unit Under Calibration Detsils
Measurement item Acoastic Calibrator Class : 1
Manufacturer SVANTEK Range : 4, 114 dB / 1000 He
Model SV 35 I m Used
44702
] UAEEFM.0212550
Calibration Envirenment and Details
T ch
Humidity (504 2 %RH )
Barometric Pressure (1013 £10.0 hPa )
Received Date # March 2024
Calibration Dite 28 March 2024
Location of Calibeation < LAB 1 Acoustic
Calibration Procedure In-house method CP-ACT-02 hased on [EC 609422017 Elect beators
Reference Standard Traceahle Thue Calibration
Sound Calibrator EEI 31 May 2024
THI Multimeter NIMT 16 Jamusmry 2025
Traceahility te providoes tracenbility of mensurement to recognized national standard, and 1o the

realization of the inemational System of Lnits (51),
Note

The reported uncertningy is based an standand unc

y mushiplied by the Coverage Factor k=2, providing a level of confidence

- ely 95 %

Calibwated By : Appraved By : b
M. Noppad Mr. Pacit Mathavorm
Service Calibration Engineer Calibratian Engineer Supervisor
Tssie Dhate : 25 March 2024

T st e sl 1 che (T CHlrasc. The centicass 1 s be IS Exceps i 4L, wikos

o iBAAISINAIUAN

FIA-TOB-ACT-00 Rewi00 s datef/B/T0

INROVATIVE INSTRUMENT CATIBRATION AR
PRV ATIVE INSTRUMENT {10, LTI HEAD CFTK T
700800 14 S0 SUMTINARORS 11 TAMBON BA
AMPHOE AR

I RAEG,

PEAMLT PRAKAN |

1211 S| FAK: A

0

Certificate No ; 24-ACT-038
Request No : Reg-2024-0579

Sound pressure level Calibration Results : Without Adjusiment

Calibration Range Withaut Ad {dB) ] (dB} J inty e
(E11] Measured Deviated value Messured Deviated value (=dB) Class 1 (= dB)
94 dB /1000 He 402 002 - - LK) 0,25
114 dB / 1000 Hz 11402 002 - - 013 0.2s

Frequescy of Sound pressure level

Calibration Range Without Adjustment Adfjustment Accoptance fimit
(Hz) Measured (He) | Deviated value | Measared (We) | Deviated valoe| (2 %) | Class 1 (% %)
94 dB 7 1000 He 10000 RIRLH) m L)
114 dB /7 1000 He 1000, 00 .00 - - ol @70
“Total Harmonic Distortion phus Noise of Saund pressure level (THIH N %)
Calitation Range Without Adjustment Adjustment Uncertainty | Accoptance St
(Hz) Measured (%o} Mensured (%} %) Class 1( = %)
54 dE /1000 Hz 004 - 140 25
114 dB /1000 He 003 - 40 21

Nate @
Mavimum-permitted
Function
Uncertainty of measurensent
Sourd pressiare bevel 0,15 dB
Frequency 0,207
Total distortionnoise 050
Acteplance Bmil was IECB0942 2917 Class |
The el hade the < cchn

The calibration reialts exchade the manpbone volume e

End of Calibration

e ADRESIATUAN

FAA-TOB-ALT-08 B 1 s dateflB73

ELECTRICAL AND ELECTRONICS INSTITUTE W,
FOUNDATION FOR INDUSTRIAL DEVELOPMENT
975 Moo 4, Bangpoo Industrial Estate, Soi 8, Sukhumvit Road km 37, ("
Phraek Sa, Mueang Samut Prakan, Samut Prakan 10280 i 17

3)

Tel: +66 2709 4860 Fax: +66 2324 0917 fummn
Certificate No.: CP20240323EA
Operation No.: CP2024080294
Certificate of Calibration

Equipment: Sound Level Meter

Manufacturer: Larson Davis (Meter), PCB (Microphone), PCB (Preamplifier)

Model/Type: LxT1 (Meter), 377802 (Microphone), PRMLXT1 (Preamplifier)

Serial No.: 0007305 (Meter), 345234 (Microphone), 077640 (Preamplifier)

ID No.: UAE.EFM.038/2566

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

Address: 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak

Phrakhanong, Bangkok 10260
Received Date: 9 August 2024
Calibrated Date: 22 - 27 August 2024
Issued Date: 28 August 2024

Calibrated by: Ms. Juntaporn Kunhakom

-
Approved by: /J;‘E’/M
( Mr. Sittichai Swaksuriyawong )
Group Manager

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

The reported uncertainty of measurement was based on standard uncertainty multiplied by a coverage factor (k)
providing a level of confidence of approximately 95%. This certificate may not be reproduced other than in full except

with the prior written approvaL of the Electrical and Electronics Institute, Foundation for Industrial Develagmén
o teRITHAATAN

F-CAL-004 Ed.1




ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

amil -

Certificate No.: CP20240323EA

Calibration Report

Equipment: Sound Level Meter

Manufacturer: Larson Davis (Meter), PCB (Microphone), PCB (Preamplifier)
Model/Type: LxT1 (Meter), 377802 (Microphone), PRMLxT1 (Preamplifier)
Serial No.: 0007305 (Meter), 345234 (Microphone), 077640 (Preamplifier)
ID No.: UAE.EFM.038/2566

Ambient Temperature: (23+2)°C

Relative Humidity: (50+15)%

Pressure: (101.3 + 1.5) kPa
Method of Calibration :-

IEC 61672-3:2013.

Condition of this result of ¢

1. Reference standards instrument :-

i

ELECTRICAL AND ELECTRONICS INSTITUTE

FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: CP2024

0323EA

Function : 2. Self-generated Noise

2.1 Microphone Installed

Measured value

Calibration Report

30.1
2.2 Microphone replaced by the electrical input signal device
Frequency Measured value
Weighting (dB)
A-weighting 299
C-weighting 300
Z-weighting 355

Function : 3. Acoustical signal tests of frequency weightings (Without Windscreen)
Meter free-field acoustic response at a level of 84 dB.

Deviation from various Frequency Weighting Response Curve

Frequency

C-Weighting A-Weighting Z-Weighting Acceptance limits
(Hz) (dB) (dB) (dB)
125 0.2 0.1 0.1 +1.0
1000 -0.1 -0.1 -0.1 +0.7
8000 0.6 0.5 0.6 +1.5; -2.5

Model Serial No. Cert. No. Due Date
1)|Standard microphone 4180 2787490 AA-1012-23 12 November 2024
|Abitrary Function Generator AFG2021 | CO10065 | CK2024004BEA 75 June 2025
3)[Programmable Attenuator PAS 2755 EF-0040-23 1 October 2024
9)[6.5 Digit precision multimeter B846h 9510014 | CB20230200EA 15 Noverber 2024
5)|Pressure humidity and PTU301 13950483 CL1-P240023 24 March 2025
[Temperature Transrmitter €D20240142EA 12 June 2025
6)|Pressure humidity and PTU301 13950484 CL1-P240030 11 April 2025
[Temperature Transrmitter €D20240143EA 12 June 2025
7)|Performance Audio Analyzer UB203B | Mysestooos |  CC2024005EB 13 February 2025
CK20230072EA 13 September 2024

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

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

Reference standards instrument for Acoustic function

- National Institute of Metrology (Thailand)

Reference standards instrument for Electrical function

- National Institute of Metrology (Thailand)

- Electrical and Electronics Institute; NSC Accredited Calibration No.0119

Result of Calibration:-
Function : 1. Indication at the calibration check frequency

Reference Measured value Deviation Acceptance limits
Acoustic Signal (dB) (dB) (dB) (dB)
naslumugy
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Frequency

Deviation from various Frequency Weighting Response Curve

C-Weighting A-Weighting Z-Weighting Acceptance limits
(Hz) (dB) (dB) (dB) (dB)
63 0.0 0.1 0.0 +1.0
125 0.0 0.1 0.0 +1.0
250 0.0 -0.1 0.0 +1.0
500 0.0 -0.1 0.0 +1.0
1000 0.0 0.0 0.0 +0.7
2000 0.0 0.1 0.0 +1.0
4000 0.0 0.1 0.0 +1.0
8000 0.1 0.1 0.0 +15; 25
16000 0.0 0.0 0.0 +2.5,-16.0
enanslumugy
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Function : 5. Frequency and time weighting at 1 kHz

5.1 Frequency weighting at 1 kHz

Frequency Measured value Deviated value Acceptance tmits
Weighting

C-weighting 940 0.0 202
A-weighting 940 00 302
Z-weighting 940 00 302

5.2 Time weighting at 1 kHz

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

Fast 94.0 0.0 +0.1

Slow 94.0 0.0 +0.1

LAeq 94.0 0.0 +0.1

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

Time Period to Reference Record SPL at : .
. . . Deviated value Acceptance limits
Apply Signal Conclusion of Time
(min) (dB) Period (dB) (dB) (dB)
30 94.0 94.0 0.0 +0.1
Function : 7. Level Linearity on the reference level range
7.1 Level Linearity on the reference level range, Upper
Anticipated Measured value Deviated value Acceptance limits
Value (dB) (dB) (dB) (dB)
94.0 94.0 0.0 +0.8
99.0 99.0 0.0 +0.8
104.0 104.0 0.0 +0.8
109.0 109.0 0.0 +0.8
114.0 114.0 0.0 +0.8
119.0 119.0 0.0 +0.8
124.0 124.0 0.0 +0.8
129.0 129.0 0.0 +0.8
134.0 134.0 0.0 +0.8
139.0 139.0 0.0 +0.8
140.0 140.0 0.0 +0.8
141.0 141.0 0.0 +0.8

naslumugy
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7.2 Level Linearity on the reference level range, Lower

Anticipated Measured value Deviated value Acceptance limits
Value (dB)
94.0 94.0 0.0 +0.8
89.0 89.0 0.0 +0.8
84.0 84.0 0.0 +0.8
79.0 79.0 0.0 +0.8
74.0 74.0 0.0 +0.8
69.0 69.0 0.0 +0.8
64.0 64.0 0.0 +0.8
59.0 59.0 0.0 +0.8
54.0 54.0 0.0 +0.8
49.0 49.0 0.0 +0.8
44.0 44.1 0.1 +0.8
39.0 39.4 0.4 +0.8
Function : 8. Tone burst response
Time Tone burst Measured Deviated Acceptance limits
Weighting duration, Tb (ms) value (dB) value (dB)
136.0 0.0 +0.5
Fast 2 118.9 -0.1 +1.0;-1.5
0.25 109.7 -0.3 +1.0;-3.0
Slow 200 129.5 -0.1 +0.5
2 109.9 -0.1 +1.0;-3.0
200 130.0 0.0 +0.5
LAE 2 110.0 0.0 +1.0;-15
0.25 100.9 -0.1 +1.0;-3.0

Function : 9. Peak C sound level

Number of cycles| Anticipated Measured value Deviated value Acceptance limits
in test signal Value (dB) (dB) (dB) (dB)
Complete 1354 1308 06 £20

cycle
Positive
half cycle 134.4 134.0 -04 +1.0
Negative 134.4 134.0 -04 +1.0
half cycle
enanslumugy
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Certificate No.: CP20240323EA
Calibration Report
Function : 10. Overload indication

___Measured value @B)__ Deviated value Acceptance limits
Positive Negative
one-half cycle one-half cycle (d8) (@)
257 037 00 s

Function : 11. High-Level Stability
High-level stability over 5 minutes, with steady 1 kHz signal, 1 dB below upper boundary.

Time Period to Record SPL at N PR
Apply Signal Reference SPL Conclusion of Time Deviated value Acceptance limits
(min) (dB) Period (dB) (dB) (dB)
5 139.0 139.0 0.0 +0.1

Uncertainty of measurement

Uncertanty Maximum-permitted _uncertainty
Function of measurement
(dB) (dB)
1) Indication at the calibration check frequency 0.30 Not applicable
2) Self-generated Noise 0.10 Not applicable
3) Acoustical signal tests of frequency weightings 030 0.60 (10Hz to AkHz)
- Free-field sound pressure response level i 0.70 (>4kHz to 10kHz)
4) Electrical signal tests of frequency weightings 0.20 0.20
5) Frequency and time weighting at 1 kHz. 0.20 0.20
6) Long-Term Stability 0.10 0.10
7) Level Linearity on the reference level range 0.30 0.30
[8 Tone burst response 0.20 0.30
9) Peak C sound level 0.20 0.35
10) Overload indication 0.20 0.25
11) High-Level Stability 0.10 0.10
Remarks 1. Indication at the calibration check frequency can not measured because customer does not provide

a sound calibrator.

2. The acceptance limit is for the deviated value.
3. Acceptance limits was IEC61672-3:2013 Class 1
4. The coverage factor k = 2.00

- - End of Report - -

= ELECTRICAL AND ELECTRONICS INSTITUTE PN
e
FOUNDATION FOR INDUSTRIAL DEVELOPMENT M
975 Moo 4, Bangpoo Industrial Estate, Soi 8, Sukhumwit Road km 37, %7
- Phraek Sa, Mueang Samut Prakan, Samut Prakan 10280 SSOIMRS T
i CauBRATON D11
Tel: +66 2709 4860 Fax: +66 2324 0917
Certificate No.: CP20240324EA
Operation No.: CP2024080295
Certificate of Calibration
Equipment: Sound Level Meter
Manufacturer: Larson Davis (Meter), PCB (Microphone), PCB (Preamplifier)
Model/Type: LxT1 (Meter), 377B02 (Microphone), PRMLXT1 (Preamplifier)
Serial No.: 0007302 (Meter), 344896 (Microphone), 0776637 (Preamplifier)
ID No.: UAE.EFM.035/2566
Customer: United Analyst and Engineering Consultant Co.,Ltd.
Address: 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak

Phrakhanong, Bangkok 10260
Received Date: 9 August 2024
Calibrated Date: 22 - 27 August 2024
Issued Date: 28 August 2024

Calibrated by: Ms. Juntaporn Kunhakom

Approved by:

(Mr. Sittichai Swaksuriyawong )
Group Manager

This report was prepared electronically using applicable electronic signature. Printing o copy of file are consid

lered as a copy of the document.

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

providing a level of confidence of approximately 95%. This certificate may not be reproduced other than in full except

1.1.II with the prior written approval of the Electrical and Electronics Institute, Foundation for Industrial Develagmént.
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Certificate No.: ~ CP20240324EA Certificate No.: ~ CP20240324EA
Calibration Report Calibration Report
Function : 2. Self-generated Noise
Equipment: Sound Level Meter 2.1 Microphone Installed
Manufacturer: Larson Davis (Meter), PCB (Vicrophone), PCB (Preamplifier) Measured value
Model/Type: LXT1 (Meter), 377802 (Microphone), PRMLXT1 (Preamplifier)
Serial No.: 0007302 (Meter), 344896 (Microphone), 0776637 (Preamplifier) 2838
ID No.: UAE.EFM.035/2566
Ambient Temperature: (23+2)°C 2.2 Microphone replaced by the electrical input signal device
Relative Humidity: (50+15)% Frequency Measured value
Pressure: (1013 = 1.5) kPa Weighting (dB)
Method of Calibration :- A-weighting 286
IEC 61672-3:2013, C-weighting 284
it Z-weighting 343
1. Reference standards instrument -
Model Serial No, Cert. No. Due Date Function : 3. Acoustical signal tests of frequency weightings (Without Windscreen)
1)[Standard microphone 4180 2787490 AA101223 12 November 2024 Meter free-field acoustic response at a level of 84 dB.
2)|Arbitrary Function Generator AFG2021 010063 CK20240048EA 23 June 2025 Frequency Deviation from various Frequency Weighting Response Curve
3)|Programmable Attenuator PA5 2755 EF-0040-23 1 October 2024 C-Weighting A-Weighting Z-Weighting Acceptance limits
@65 Digt precision multimeter B846A 5610014 CB20230200EA T5 Novemnber 2024 (Hz) (dB) (dB) (dB)
5)[Pressure humidity and Tus01 3950083 CL1-P240023 24 March 2025 1102050 g'é g':) g'; iég
Temnperature Transmitter CD20240142EA 12 June 2025 3000 o7 o7 =1 15,735
6)|Pressure humidity and CL1-P240030 11 April 2025
PTU301 13950484
Ternperature Transmitter CD20240143EA 12 June 2025 Function : 4. Electrical signal tests of frequency weightings
7)|performance Audio Analyzer UB203B | Mysestonos |  CC20240035EB 13 February 2025 Weighting network response with relative to 1 kHz __
CK20230072EA 13 September 2024 Frequency Deviation from various Frequency Weighting Response Curve
2. This result of calibration was found accurate as shown on date and place of calibration only. C-Weighting A-Weighting Z-Weighting Acceptance limits
3. This certification is traceable to the internatonal system of unit maintained at :- (Hz) (dB) (dB) (dB) (dB)
Reference standards instrument for Acoustic function 63 0.1 0.0 0.0 1.0
- National Institute of Metrology (Thailand) 125 0.0 0.0 0.1 1.0
Reference standards instrument for Electrical function 250 0.1 0.0 0.1 +1.0
- National Institute of Metrology (Thailand) 500 0.0 0.0 0.1 +1.0
- Electrical and Electronics Institute; NSC Accredited Calibration No.0119 1000 0.0 0.0 0.0 +0.7
2000 0.0 0.0 0.0 +1.0
Result of Calibration: 4000 0.0 0.0 0.0 +1.0
Function : 1. Indication at the calibration check frequency 8000 -0.1 0.0 0.0 +1.5;-2.5
Reference Measured value Deviation Acceptance limits 16000 0.0 0.0 -0.1 +2.5;-16.0
Acoustic Signal (dB) (dB) (dB) (dB)
wnasluaumy enaslumugy
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Certificate No.: CP20240324EA

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

Frequency Measured value Deviated value Acceptance Umits
Weighting

C-weighting 940 0.0 202
A-weighting 940 00 302
Z-weighting 940 00 302

5.2 Time weighting at 1 kHz

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

Fast 94.0 0.0 +0.1

Slow 94.0 0.0 +0.1

LAeq 94.0 0.0 +0.1

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

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: CP20240324EA
Calibration Report
7.2 Level Linearity on the reference level range, Lower

Anticipated Measured value Deviated value Acceptance limits

Value (dB)
94.0 94.0 0.0 +0.8
89.0 89.0 0.0 +0.8
84.0 84.0 0.0 +0.8
79.0 79.0 0.0 +0.8
74.0 74.0 0.0 +0.8
69.0 69.0 0.0 +0.8
64.0 64.0 0.0 +0.8
59.0 59.0 0.0 +0.8
54.0 54.0 0.0 +0.8
49.0 49.0 0.0 +0.8
44.0 44.1 0.1 +0.8
39.0 39.4 0.4 +0.8

Function : 8. Tone burst response

Time Period to Reference Record SPL at Deviated value Acceptance limits Time Tone burst Measured Deviated Acceptance limits
Apply Signal Conclusion of Time P Weighting duration, Tb (ms) value (dB) value (dB)
(min) (dB) Period (dB) (dB) (dB) 136.0 0.0 +0.5
30 94.0 94.0 0.0 +0.1 Fast 2 118.8 -0.2 +1.0;-1.5
0.25 109.7 -0.3 +1.0;-3.0
Function : 7. Level Linearity on the reference level range Slow 200 129.5 -0.1 +0.5
7.1 Level Linearity on the reference level range, Upper 2 109.9 -0.1 +1.0;-3.0
Anticipated Measured value Deviated value Acceptance limits 200 130.0 0.0 +0.5
Value (dB) (dB) (dB) (dB) LAE 2 110.0 0.0 +1.0;-1.5
94.0 94.0 0.0 +0.8 0.25 100.9 -0.1 +1.0;-3.0
99.0 99.0 0.0 +0.8
104.0 104.0 0.0 +0.8 Function : 9. Peak C sound level
109.0 109.0 0.0 +0.8 Number of cycles| Anticipated Measured value Deviated value Acceptance limits
114.0 114.0 0.0 +0.8 in test signal Value (dB) (dB) (dB) (dB)
119.0 119.0 0.0 +0.8 Complete
124.0 124.0 0.0 +0.8 cycle 1354 1348 06 20
129.0 129.0 0.0 +0.8 Positive
1340 1340 0.0 208 half cycle 1364 1340 04 =10
139.0 139.0 0.0 +0.8 Negative 1304 1361 03 410
half cycle
naslumugy enanslumugy
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Function : 10. Overload indication

Measured value (dB) Deviated value

Acceptance limits

Positive Negative
one-half cycle one-half cycle (dB) (dB)
1436 1434 02 15

Function : 11. High-Level Stability
High-level stability over 5 minutes, with steady 1 kHz signal, 1 dB below upper boundary.

Time Period to Record SPL at
Apply Signal Conclusion of Time
(min) (dB) Period (dB) (dB) (dB)

Reference SPL Deviated value Acceptance limits

5 139.0 139.0 0.0 +0.1

Uncertainty of measurement

Uncertainty Maximum-permitted _uncertainty
Function of measurement
(dB) (dB)
1) Indication at the calibration check frequency 0.30 Not applicable
2) Selfgenerated Noise 0.10 Not applicable
3) Acoustical signal tests of frequency weightings 030 0.60 (10Hz to akH2)
- Free-field sound pressure response level i 0.70 (>4kHz to 10kHz)
4) Electrical signal tests of frequency weightings 0.20 0.20
5) Frequency and time weighting at 1 kHz 0.20 0.20
6) Long Term Stability 0.10 0.10
7) Level Linearity on the reference (evel range 0.30 030
[8) Tone burst response 0.20 0.30
9) Peak C sound level 0.20 0.35
10) Overload indication 0.20 0.25
11) High-Level Stability 0.10 0.10

Remarks: 1. Indication at the calibration check frequency can not measured because customer does not provide
a sound calibrator.
2. The acceptance limit is for the deviated value.
3. Acceptance limits was IEC61672-3:2013 Class 1
4. The coverage factor k = 2.00

- - End of Report - -
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