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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
Tasenssavifiaedden wwizareunatin-azniulvd
Ambient
1 |Orifice Transfer Standard Total Suspended Particulate (TSP) Tisch Environmental,Inc. TE-5025A Jiranatee Associates Co., Ltd. COF-045-67 4 Nov 24 3 Nov 25 -
Calibrator Particulate Matter < 10 pm (PM, ) 3540
2 |U-Tube Manometer Total Suspended Particulate (TSP) Dwyer 121-36-W/M Technology Promotion Association 25P114 19 Feb 25 18 Feb 26 -
Particulate Matter < 10 pm (PM,,) - (Thailand-Japan)
3 |Air Flow Meter Particular Matter (PM, ) Mesa Labs DeltaCal DC1 Innovative Instrument 24-AFM-173 28 Aug 24 27 Aug 25 -
158850 Co.,Ltd.
4 |Aneroid Barometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 24P1858 4 Jun 24 3 Jun 25 -
Particulate Matter < 10 pm (PM, ) (Thailand-Japan)
Particular Matter (PM, )
5 |Dial Thermo-Hygrometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 25H812 10 Apr 25 9 Apr 26 -
Particulate Matter < 10 pm (PM, ) (Thailand-Japan)
Particular Matter (PM, )
6 |Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Electron 42C UAE Consultant Co.,Ltd. 04102024 4 Oct 24 3 Oct 25 -
42C-0508011076
7 |Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Fisher Scientific 42C UAE Consultant Co.,Ltd. 04102024 4 Oct 24 3 Oct 25 -
0517512000
8 |Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Electron 42C UAE Consultant Co.,Ltd. 11102024 11 Oct 24 10 Oct 25 -
0517512001
9 |Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 17092024 17 Sep 24 16 Sep 25 -
CM08130002
10 |Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 20092024 20 Sep 24 19 Sep 25 -
CM19050148
11 |Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 17092024 17 Sep 24 16 Sep 25 -
CM19050149
12 |Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 17092024 17 Sep 24 16 Sep 25 -
CM19050150
13 |Standard Gases (Mixture) Nitrogen Dioxide Airgas EBO162121 Airgas an Air Liquide company EO5NI91E15A0014 6 Jun 23 6 Jun 31 -

2016PSIG




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

Tassnssolnfraediden anizdiwinada-aewiulvg

Ambient
14 |Carbon Monoxide Analyzer Carbon Monoxide Thermo 48i UAE Consultant Co.,Ltd. 03092024 3 Sep 24 2 Sep 25 -
CM08140003
15 [Carbon Monoxide Analyzer Carbon Monoxide Thermo 48i UAE Consultant Co.,Ltd. 14062024 14 Jun 24 13 Jun 25 -
1180540069
16 |Carbon Monoxide Analyzer Carbon Monoxide Thermo 48i UAE Consultant Co.,Ltd. 09092024 9 Sep 24 8 Sep 25 -
1180540074
17 [Carbon Monoxide Analyzer Carbon Monoxide Horiba APMA-370 UAE Consultant Co.,Ltd. 14062024 14 Jun 24 13 Jun 25 -
YNA3AGTT
18 [Carbon Monoxide Analyzer Carbon Monoxide Thermo 48C UAE Consultant Co.,Ltd. 06122024 6 Dec 24 5 Dec 25 -
48C-65506-348
19 |Carbon Monoxide Analyzer Carbon Monoxide Thermo 48i UAE Consultant Co.,Ltd. 03092024 3 Sep 24 2 Sep 25 -
CM08140004
20 |Carbon Monoxide Analyzer Carbon Monoxide Thermo 48i UAE Consultant Co.,Ltd. 06122024 6 Dec 24 5 Dec 25 -
1182920018
21 |Standard Gases (Mixture) Carbon Monoxide Airgas EBO162121 Airgas an Air Liquide company EO5NI91E15A0014 6 Jun 23 6 Jun 31 -
2016PSIG
22 |Total Hydrocarbons Analyzer Total Hydrocarbons HORIBA APHA-370 UAE Consultant Co.,Ltd. 02092024 2 Sep 24 1 Sep 25 -
VUPVTC21
23 |Total Hydrocarbons Analyzer Total Hydrocarbons HORIBA APHA-370 UAE Consultant Co.,Ltd. 19092024 19 Sep 24 18 Sep 25 -
PDXEGXF7
24 |Total Hydrocarbons Analyzer Total Hydrocarbons HORIBA APHA-370 UAE Consultant Co.,Ltd. 19092024 19 Sep 24 18 Sep 25 -
SSGEJYBJ
25 |Total Hydrocarbons Analyzer Total Hydrocarbons HORIBA APHA-370 UAE Consultant Co.,Ltd. 02092024 2 Sep 24 1 Sep 25 -
VV2FY3R3
26 |Total Hydrocarbons Analyzer Total Hydrocarbons HORIBA APHA-370 UAE Consultant Co.,Ltd. 01102024 1 Oct 24 30 Sep 25 -
T4FG19AN
27 |Total Hydrocarbons Analyzer Total Hydrocarbons HORIBA APHA-370 UAE Consultant Co.,Ltd. 19092024 19 Sep 24 18 Sep 25 -
HAMEHU5M




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
Tasenssatvifiaediden wwizareuuatin-azniulvd
Ambient
28 |Standard Gas Total Hydrocarbons Linde 0824432 Linde 09042013 4 Aug 20 4 Aug 28 -
29 |Wind Speed/Wind Direction WS/WD Scarlet Tech Ltd. WL-21 Thai Meteorological Department 146/25 10 Mar 25 9 Mar 26 -
2205DT0105
30 [Wind Speed/Wind Direction WS/WD Scarlet Tech Ltd. WL-21 Thai Meteorological Department 002/25 3 Jan 25 2 Jan 26 -
2205DT0113
31 |Wind Speed/Wind Direction WS/WD Scarlet Tech Ltd. WL-21 Thai Meteorological Department 106/25 19 Feb 25 18 Feb 26 -
2205DT0114
32 |Wind Speed/Wind Direction WS/WD Scarlet Tech Ltd. WL-21 Thai Meteorological Department 110/25 19 Feb 25 18 Feb 26 -
2205DT0116
33 |Wind Speed/Wind Direction WS/WD LSI Lastem DNA202/E-LOG Jiranatee Associates Co., Ltd. CWs-027-67 7 Aug 24 6 Aug 25 -
BQ1705627/17037708
34 |Wind Speed/Wind Direction WS/WD LSI Lastem DNA202/E-LOG Jiranatee Associates Co., Ltd. CWs-028-67 7 Aug 24 6 Aug 25 -
BQ1705626/17037713
35 |Vibration Meter Vibration Level Instantel Inc. Micromate Calibration Laboratory Co.Ltd Q24135552A1 20 Dec 24 19 Dec 25 -
Acceleration Level UM13539
36 [Sound Level Calibrator Calibrate Sound Level Meter 01dB CAL31 Innovative Instrument 24-ACT-087 25 Jun 24 24 Jun 25 -
(Acoustic Calibrator) 84065 Co.,Ltd.
37 |Sound Level Meter Laeq 24 hrsr Laeq 1 o Lamae Lasor Ladn Larson Davis LxT2 Innovative Instrument 24-SLM-234 10 Jul 24 9 Jul 25 -
0005286 Co. Ltd.
38 |Sound Level Meter Laeq 2a hrsr Laeq 1 o Lamae Lasor Ladn Larson Davis LxT2 Innovative Instrument 24-SLM-238 11 Jul 24 10 Jul 25 -
0005290 Co. Ltd.
39 |Sound Level Meter Laeq 2a hrsr Laeg 1 o Lamae Lasor Ladn Larson Davis LxT2 Innovative Instrument 24-SLM-231 10 Jul 24 9 Jul 25 -
0005293 Co.,Ltd.
40 [Sound Level Meter Laeq 24 hrsr Laeq 1 e Lamae Lasor Lan Larson Davis LxT2 Innovative Instrument 24-SLM-240 11 Jul 24 10 Jul 25 -

0005299

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
Tasenssavifiaedden wwizareunatin-azniulvd
Ambient
41 |Sound Level Meter Laeq 24 hrsr Laeq 1 he Lamae Lasor Lagn Larson Davis LxT2 Innovative Instrument 24-SLM-229 9 Jul 24 8 Jul 25 -
0005372 Co. Ltd.
42 |Sound Level Meter Laeq 24 hrsr Laeq 1 he Lamae Lasor Lagn Larson Davis LxT2 Innovative Instrument 24-SLM-232 10 Jul 24 9 Jul 25 -
0005341 Co. Ltd.
43 |Sound Level Meter Laeq 2a hrsr Laeq 1 o Lamae Lasor Ladn Larson Davis LxT2 Innovative Instrument 24-SLM-235 10 Jul 24 9 Jul 25 -
0005346 Co. Ltd.
44 |Sound Level Meter Laeq2a hrsr Laeq 1 e Lamae Lasor Lan Larson Davis LxT2 Electrical And Electronics Institute CP20240292EA 6 Aug 24 5 Aug 25 -
0005348 Foundation For Industrial Development
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NAC Accredited cafibration foboratory = //;:\\3-
NRANATEE ASSOCIATES COLLTD SOAEC 17025:2017 4,4";' |n‘.\‘\“
NSC-TISLTIS 17025 '
CALIBRATION 0367 NSC - TISI - TIS 17025

liranatos Associates Co. Ltd
63/14-15, 67/35-36
Petehkasem 7771, Rd, Watthapra, Bangholoai, Flow measurement fabaratory
Bantkok 10600 Thalland) Calibration services departrment.
Tel: +6508680810

Mobile: 66863995453

E-mail! jnac-calibration@|iranates com

Web site: www jiranatas com

CALIBRATION 0367

CERTIFICATE OF CALIBRATION

Certificate No, : COF-045-67

MEASUREMENT ITEM : Top Load Orifice

MANUFACTURER = TISCH

MODEL/TYPE < TE-5025A

SERIAL NUMBER £3540

1D NUMBER : UAE EFM.176/2561

CONDITION AS-RECEIVED : Used item

CUSTOMER : United Analyst and Engineering Consultant Co., Ltd.
81 S0l Ud k 41, Sukh Road, Bangchak, F B
Bangkok 10260

RECEIVED DATE - 24 Oct 2024

MEASUREMENT DATE - 04 Nov 2024

ISSUE DATE : 05 Nov 2024

ENVIRONMENTAL CONDITIONS:

Amk condition in the | v are as follow:

Temperature 123030 '

Relative Humidity :55.0115.0 RH

Atmospheric Pressure 11010+ 10 hPa

CALIBRATION CONDITION:

Preconditioning : 24 hours at ambient conditions.

Measurement Condition : The average values during measurement are 73.7 "C and 49.7 %RH.

NOTED: The certificate is valid only to the ltern calibrated an dote ond place of catibration.

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

Callbrated by: ‘

A d signatory:

Page 1 of 2 Pages

Calibrotion procedure:
The Orifice gas flow device was colibrated agoinst
Ratary D) Meter (Roots

Meter] Madel GE5/MC/ W2dp. The WI-CL-004
was used o5 o cofibrotion guide e,

Traceability:

This certificate provides o traceability of the

measurement o recognized  the  notional
and to reollgotion of the tioma

system of wiiits (Si] throwgh the NIMT (Natipnal

Metrology Institute of Thollond) via Certificate

aumber: MW-0063-23.

Unecertainty of Measurement:

The reported uncertainty of measurement is based
on the stendord uncertointy multiolied by o
covernge foctor k=2, Which for o normal
fistributi P toa e prabability
of approxi ly 95%. The dard uncerfainty
hos been determined in aeoordance with the GUM
‘Evaluotion of measurement doto - Guide 1o the
expression af uncertainty in measurement”

1 Mir, Sorawit Thachalad . .
[#] Miss dittraparn Lerteomphal . =

Mr. Farinya Booncharoen
Callbration Department Manage!

THIS CERTIFICATE REFORT MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODh!”G“ !z liti M: !IE!!‘

IN WRITING FROM THE LABORATORY

NAC

IHHRANATEE ASSOCIATES COLLTD

Continuation of Certificate of Callbration Number COF-045-67

MEASUREMENT RESULTS:

Page 2 of 1 Pages

The Orifice gas flow device was ralibrated by direct comparison method with the Standard Rotary Displacement Meter (Roots Meter). The Humid alrwas used as 3
medium in the system. The standard conditions are 25°C {298 15 K} and 760 mmHg for standard temperature and standard pressure respectively.

Table 1: The results of @ Standard calibration data

Flow rate Pressure Temperature Temperature Ap meter Ap_Orifice standard Flow [(4]
Plate [Pa] [Ta] [Tm] ¥
m’fmin mmHg *c *c mmHg inHy0 o fmin

1 0702 T 7ss2al 2367 237 57.134 1812 1388 0,651
2 1.000 755312 bz K- 2271 61321 3248 1801 0320
3 117 755324 2336 22.72 41,180 #4309 2075 L1057
4 1163 755361 2397 prE 30,028 4 B0k 2192 1,119
5 1.417 7553497 3465 2310 29.199 7,191 2680 1363

Slape (m}: 1.98270

Intercept (4] -0.02316

Correfation coefficient () 0.99988

Uncertainty (k=2): 0.015 m’fmin

Table 2: The results of (2 actual calibration data

Flow rate Pressure Temperature | Temperature | Ap meter Ap_Orifice Standard Flow [¢/5]
Plate [Pa) [Ta] [fm] ¥
m’fmin mmHg c t mmHg inH.0 m/min

1 0702 755.241 et 2227 57.134 1612 0795 0.652
2 1,000 755312 2355 27 61.321 3.248 1,129 0921
3 1117 755324 23136 272 41,180 4,308 1308 LOSE
4 1163 755361 243 nn 30.028 4,806 1374 1119
5 1417 755.397 L5723.65 2310 19.199 7191 1681 1.365

Slape ) 124186

Intercept (b): -0,01454

Correlation coefficlent () 0.99988

Uncertainty (& = 2):

0.085  m'/min

***End of Certificate of Callbration®**

lﬂﬂﬁ"l'ﬂ!jﬂ‘JUQN




TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
334/4 PATTANAKARN ROAD SO1 18, SUANLUANG, SUANLUANG, BANGKOK 10250
TEL. 0-2717-3000-24 FAX. 0-2719-9484

Certificate of Calibration Certificate No. : 25P114
Page: 10of2

Equipment : U Tube Manometer
Manufacturer: Dwyer This certificate may not be reproduced other than in full,
except with the prior written approval of the head of
Model : 1221-36-WiM Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: -
ID No.: UAE.EFM.178/2561

Condition As-Received: Used item

Received Date: 10 February 2025
Calibration Date: 19 February 2025
Reference: 2502-0083WSC Submitted by: United Analyst and Engineering Consultant Co.,Ltd.

Ambient Temperature: ( 23 £ 2 ) °C
81Scl Udomsuk 41, Sukhumvit Road, Bangchak,

Phrakhanong, Bangkok 10260

Relative Humidity: (50 £15) %
Atmospheric Pressure: 1012 mbar
Procedure used: The calibration was conducted by direct comparison method against Pressure Measuring Instruments

Slandard aceording lo in-house calibration procedure CP-P04, using " DKD-R 6-1 ; Calibration of Pressure
Gauges, Edilion 03/2014 " as a guidelines.

Condition of this result of calibration

1.Reference standards Instuments :

Instrument Model SerialNo.  Cerfificate No.  Due Date
1) Pressure Calibrator PC108P 1189 MP-0113-24 10 Jul 2025

2.This result of calibration was made on requestad at the point specified by customer,
3.Scale and conversion factor is 1 kPa = 4.0146293 InH20
4.This instrument was used clean air as pressure media.
5.This instrument was installed in verlical orientation and center of connector was used as the reference level
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 at.-
-Natlonal Institute of Metrology Thailand (NIMT)

Calibrated by :  Nopparat Phongam Approved Signatory : Attapo] F
Issue Date : 21 February 2025 [ ] Phalinee Prabpaipal

[ ] Sura Suwannasri
[/fArLapol Panurach

na1sluaIuRu
B 0250404

Resuit of calibration:- Without adjus
Function:- t
Increasing Pressure

UUC Indication
Applied Pressure  High-port side Low-port side
(inH;0) (inH,0) (inH,0)
0.00 0.00 0.00
2.00 0.98 -0.94
4,00 2.02 -1.96
8.00 3.02 -2.96
8.00 4,02 -3.96
10.00 5.02 -4.96
12.00 .02 -5.96
14.00 7.06 -7.00
16.00 8.06 -7.98
18.00 9.06 -B.98
20.00 10.06 -9.98
22.00 11.06 -10.98
24.00 12.06 -11.98
26.00 13.08 -13.02
28.00 14,08 -14.02
30.00 15.08 -15.02
32.00 16.08 -16.04
34.00 17.10 17.04
35.80 17.80 17.84

The uncertainty of measurement was £ 0.11 inH;0
*UUC = Unit Under Calibration
* AP = High-port side - Low-port side

The reported uncertainty of measurement was based on a standard uncertainty multiplied

Range : 0 inH:0 to 36 inH.O

Cert.No.: 25P114

Page: 2

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

Ar
(inH;0)
0.00
1.92
3.98
5.08
7.98
9.88
11.98
14.06
16.04
18.04
20.04
22.04
24.04
26.10
2810
30,10
3212
34.14
3574

by a coverage factor k = 2, providing a level of confidence of approximately 85 %.

-olo-

Error

(inH;0)

0.00
-0.08
-0.02
-0.02
-0.02
-0.02
-0.02

0.06

0.04

AH’LPD( £

.

W@NESIUAIY
a 1037

of2

941°

i



INNOVATIVE INSTRUMENT CALIBRATION L AR
PSNON ATIVE INSTRUNMENT OO LT HEAD OFFICE

T MU RSO SUNTINARCGHRS T TAMBON BANG RAFG

emlatin:

L1 T E

AMPHOE BANG PHLE SAMUT PRAKAN PRONINCE 18330 THAILANBD

S BT
THL: aet 2 SR AN (ABMR2 | 16" |40 CALKIATION LARGRATGRY

Page 1/3

Certificate of Calibration

Customer Certificate No ; 24-AFM-173
MName UNITED ANALYST AND ENGINEERING CONSULTANT CO._LTD Request No ¢ Reg-2024-1833
Address 81 Sol Udomsuk 41, Sukhumvit Roacl, Bangchak, Prakanong, Bangkok

260

Unit Under Calibration Details

Measurement liem ¢ Air Flow Meter

Manufacturer 1 Bl Accuracy : 0,75% of Reading
Model ! Dela Cal DC| Sensor Model @ -

Serial Number 158850 Sensor Serinl Number : -

1D ¢ UAE.EFM.038/2561 Instrument Staus ¢ Used

Location of Calibrastion : LAB 4 AIR VELOCITY METER

Calibration Environment and Details

Temperature L I
Humidity : 55 %RH £ 20 %RH
Barometrie Pressure ¢ 103 hPa £ 10 hPa
Received Date ¢ 15 August 2024
Calibration Date + 28 August 2024

Calibration Procedure  : In-house method CP-AFM-01 by Comparison technique with Standard Primary Flow Calibrator

Reference Standard Model Serlil Nuriber Traceble Due Calibration
Air Flow Meter Gilibrator 3 High flow 18501012012 Sensidyne | August 2025
Temperature meter GT 11 DEODOOST {rebom 1 March 2025

Pressure meter CPG2400 A1000KDLIG5 | 882 TPA 9 November 2024

Traceability :

This Certifieate is traceable to 81 Unit through Sensidyne A2LA Accreditation No, 394301

Note

The reported uneertmnty 15 based on standard uncertainty multiphied by the Coverage Factor 4 = 2, providing a level of confidence

approximately 95 %

Calibration By : ) Approved By : 1 ,&:n(

Mr. Noppadon Luangart Mr. Pacn Mathavorn

Service Calibration Engineer Calibration Engineer Supervisor

Issue Date ; 28 August 2024

tﬂﬂﬁ"l‘i‘l!iﬂ'IUﬂN

The resalts relited anly ta the ftem calibrated. The certificate shall not be reprodiced exeeptin fll. without writes approval o it Tonovative lnstrument Cay, Lid,

FM-708-AFM-01 Rey.04 Issue date 17/6/24

INNOVATIVE INSTRUMENT CALTHRATION |LAB aH e,

3

W Bt Buswjianss 4188 ?,"’/"“—‘.__‘:"\“.\-‘ ACCRAEDITED

(

ISSON & TIVE INSTRI STENT OO0 TR BIAD OFTI N
ety s Ak

TEMIAOO L SOESTSTINAKORN FTTAMBON HANG KAELY

ANIPTIOE BANG PHLTSANUT PRAKAN PROVINCE 10840 THATLAND EL d.,/_/‘:‘\.‘\
TEL: innib-2§ 1 h-S000- | FAN: (6002 | 167 140 Ely il
Page 213
Certificate No : 24-AFM-173
Request No @ Req-2024-1833
Result of Calibration : Without Adjustment
Temperature Pressure STD uuc Error Uncertainty MPE
Result
s (kPa) (lmin) (lmin} (Vmin} (Wmin) (Lmin)
25,60 949,80 1430 1446 0,04 0.20 (R TIE NiA
25,60 99.80 15.00 14,55 -0,05 Pl 0113 N/A
25.50 99,70 15.50 15,73 -0.07 .22 0119 NiA
2540 99,60 16.67 16.59 =008 023 0125 NiA
2550 9950 18.30 1820 =010 0.26 0,137 NIA
Nute STD : Sandard UL 2 Lot Under Calibration

- ULIC Reference Condition : 013 kPa, Air

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

ineas _ Qref X Pres Tamea:

P'= Absolute Pressure

Pres Tres

where () = Flow Rate T = Absolute Temperature

Meas = Measurement Condition rel’ = Standard Condition
* Indicates non accredited
MPE = Maximum Permissible Error (Specified in Manuficiurer's Specifications)

NiA = Not Anvailable; Customer does not require a statement of conformity.

tanm':‘l:imuqu

The results related anly o the item calibmied. The certificate shall not be reproduced except in full, withou written approval of the Infovative Instrment Co.. Ld

Fid-708-AFM-01 Rev.04 Issue date 17/6/24



INROVATIVE INSTRUMENT CALITHRATION | AR \\.-\I'I"I-;_,,
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INNUNATIVE INSTRIMENT 0O LT HEARGFEIC] S %
ovATVE | JIaCMRA
oot . ARSI Ry Itunat ACTreRitation s

TR MU 1S RO SENTINARKORN 11 TAMBON BANG KAKD

e SR B i S T
AMPHOE TIANG PHEDPSAMUT PRAKAN PROVINCE 10530 THATL ANDY - 2E T /'f:\\\\c A SN Lk O
= & A CALIRART "
PEL COR2T I A-S5640- | FA N (06K-2 ) 10-7 140 Tt CALIBMATION LAIRATORY
Page3/3

Certificate No : 24-AFM-173

Request No : Reg-2024-15833

Decision Rule for § ts of Conformity

2009 Guidelines

The standard declsion rule emploved for the statentents of conformity 10 cach calibraion resubt will be applied using ILAC-GS

o the Reporting of Complinnce with Specification as following Fig, and stiements

Pass = The result plus the § uncersamiy with a 95% covernge probability were within the lim,

' i " .
Pass = The memsurenuent result sis within the limit, However. a portion of the expanded uncermingy of messarement a1 95% evceads (e Timit
Fail = The measurement resull was out of the limit. However, 0 portion of the expanded uncenainty of measureement at 45% 15 within the fimin

Fail = The measurement result plis the expanded uncettiinty with a 95% coverage probability were outside the fumt

I J_ ~ Upper limit
Measured value Fail'
95% expanded unceriainty { Pase
e =, || 10 e e
Lower limit

End of Certificate

tﬂﬂﬁ"l‘i‘l!iﬂ'IUﬂN

The results related oty 1o the fm calitbiaed. The certificnte shall not be reproduced exeept in full, withoul written spgroval of the Innoyative Instrument Co,, Lid

FM-70B-AFM-01 Rev 04 Issue date 17/6/24

INNOVATIVE INSTRUMENT CALIBEATION LAB

INNOVATIVE INSTRUMENT CO_ LTD. HEAD OFFICE
7139 MOO 13, SOISUNTINAKORN 11 TAMBON BANG KAEO,

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

1m

I OWVATE VF

b BuTun v Budiguns SR

TSNS
CALIBRATIONOZS98

TEL: (GOHR2116-5860-1 FAX: (66)0-2116-7 140
Certificate of Calibration
Customer Certificate No ¢ 24-TPM-390)
Name UNITED ANALYST AND ENGINEERING Request No ; Req-2024-1833
CONSULTANT €O, LTD Page: 12
Address 81 Soi Udomsuk 41, Sukbumvit Road, Bangehak,

Prakanong. Bangkok 10260

Unit Under Calibration Details

Calibration Parameter
Instrument Name
Manufacturer

Muodel

Serial Number
Resolution

1D Number

Temperature

Adr Flow meter Range Calibration : 20 °C to 50 °C
BGI Type of Sensor = RTD

Déla Cal DCI Sensor Dismeter (mm) - 3
|SRES0 Calibration Position (mm) = 45
0.1°¢ Instrument Status : Used

UAE.EFM.038/2561

Calibration Environment and Details

Temperature
Humidity
Received Date
Calibrated Dale

Calibration Procedure

Reference Standard

Traceability

Note

3T HIAC

55 %RH + 15 %RH
15 August 2024

29 August 2024

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

Digital Thermometer with Sensor, Manufacturer: GINGO/GINGO, Model: GTIH RTD100O, SN-

O8D0003T7, 1D: 02-TPM Which was calibrated on | March 2024, Calibration Certificate No, - QR24-0478

This Centificate is traceable 10 S1 Unit through Quality Rebom Co., Lid, NSC-ONSC Accreduation No.:

Calibration 0292

The reported uncertminty 15 based on standard uncertamty multiplied by the Coverage Factor &=2, providing a level of confidence

approximately 95 %,

Approved Ry : e
Mr. Noppadon  Luangarl

Technical Manager
29 August 20

wnm?lumuqu

Issue Date :

The resulis related only o the item calibraied, The cerlificate shall not be reproduced except in full. withou written approval of the Inmovative Instrument Co., Lrd.

FM-708-TPM-01 Rev 0l Tssue date 130220



INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE I OVATIVE

T3 MOO 13S0 SUNTINAKORN 11 TAMBON BANG KAEQ. s Dulinafinl Tanngan 100

=

. ; ; - . e . C-TISI-TIS17025
AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND CALIBRATIONO298

TEL: (60)0-2116-38060-1 FAX: (66)0-21 16-T140

Calibration Note Certifieate No @ 24-TPM-291
LUC Adjustment Not Adjust Request No @ Reg-2024-1832
Page; 22
Result of Calibration :
Sqmuelard
UL Rieading Currectian Vnerrisiny
UUC Sensor Temperature -
(o] °C} 1£5C)
1
20.031 00 0.0 013
25034 254 -1 013
30035 30,1 =01 03
n 35029 351 -0 U]
40011 9.9 01 013
45008 445 + 2 0.13
S0.007 1985 +02 0.13
20,031 199 0.1 013
25034 249 +0.1 13
30.0358 LT o0 013
T 35.029 351 =N 0,13
40011 ElN - 01 013
45008 45.2 -2 013
S0.007 502 =02 i3

End of Certificate

Calibrated By : @‘h -

Mr. Sittichok Jirapukdeesakul

wnanslumuny

The resulls related only to the item calibmied, The certificate shall not be reproduced except tn full, withour writien approval of the Innovative Insirument Co., Ltd

FAM-708-TPM-01 Rev 0 lssue date 1302240

Equipment ;
Manufacturer:

Model :

Serial No.:

ID No.:

Condition As-Recelved:
Received Date:

Calibration Date:

e
A “\\._1/"»,

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) e

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES 2
5344 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG, BANGROK 10250 '1»;///_:."\\\?

anfy e
TEL, 0-2717-3000-24 FAX, 0-2715-9484 Rl HNEC-TISLTIZTI2S

CALIBRATION 0000

Certificate No. : 24P1858
Page: 1cof2

Certificate of Calibration

Aneroid Barometer

This ifi may not be rep other than in full,
axcepl with the prior written approval of the head of
= Cerporate Services 3: Equipment Calibration and Testing Services.

Barigo

UAE. ANV 124/2550
Used ltem

24 May 2024

04 Juna 2024

Reference: 2405-0219WSC Submitted by: United Analyst and Engineering Consuitant Co.,Ltd.

Ambient Temperature: ( 23 + 2 ) °C
81 Soi Udomsuk 41, Sukhurmvit Road,

Bangchak, Phrakhanong, Bangkok 10260

Relative Humidity: (50 %15) %
Atmospheric Pressure: 1007 mbar
Procedure used:  The calibration was conducted by direct comparison method against Pressure Measuring Instruments

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

c ion of this resu ibratio

1.Referance standards instruments :

Instrument Model Serial No. Certificate No. Due Date
1) Standard Baromeler DPI142 1422505046 MP-0094-24 03 May 2025

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 cuslomer.
4.This result of callbration instrument was in absolute pressure.
5.This instrument was used clean air as pressure media.
6.The certificate is valid only to the itam calibrated on date and place of callbration.
7.This Certification is traceable to the International System of Unit maintained through:-
-Mational Institute of Metrology Thailand (NIMT)

Calibrated by :  Suksan Khankaew Approved Signatory : Attape/ R
Issue Date : 06 June 2024 [ | Phalinee Prabpaipal

[ )Sura Suwannasri
L Attapol Panurach

enanslumuRy
B 0316958



Resull of calibration:- Without adjustment

Range : 960 hPa to 1030 hPa

E on:- Absolute Pressure Measurement Scale Interval : 1 hPa ( The Fifth Estimate )
Increasing Pressure

Applied Prassure (hPa) 95993 | 970.47 | 98193 | 991.32 | 100229 | 1011.64 | 102114 | 1032,30
UUC* Indication (hPa) 8600 | 9700 | 8800 | 990.0 | 1000.0 | 1010.0 | 1020.0 | 10300
Ermor (hPa) 0.07 -0.47 -1.93 -1.32 -2.29 -1.64 -1.14 -2.30
Decreasing Pressure

Appliad Prassure (hPa) 1032.30 | 1021.44 | 101167 | 1002.36 | 99235 | 981,84 | 97048 | 85994
UUC* Indication (hPa) 1030.0 | 10200 | 1010.0 | 10000 | 990.0 | 980.0 | 9700 | 960.0
Ermar (hPa) -2.30 -1.44 -1.67 -2.38 -2.35 -1.94 -0.49 0.06

The uncertainty of measuremeni was £ 0.30 hPa
* UUC = Unit Under Calibration

The reported uncertainty of measurement was based on a standard uncartainty multiptied
by a coverage factor k = 2, providing a level of canfidence of approximately 85 %.

-alo-

W,
‘,Q NS
S

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

T
534/4 PATTANAKARN ROAD S0[ 18, SUANLUANG, SUANLUANG, BANGKOK 10250 ”"'-‘.,/f;‘:.\.\-‘.‘
TEL 0-2717-3000-24 FAX. 0-2719-9484 T SemsLnsyas
Cert.No.: 24P1858 CALIBRATION 0008
Page: 2of 2
Certificate of Calibration  Cerificate No.: 25H812
Page: 10of2
Equipment : Dial Thermo-Hygrometer
Manufacturer: Barigo This gertificate may not be reproduced other than in full,
axcept with the prior written approval of the head of
Model : + Corporate Services 3: Equipment Calibratlon and Testing Servicas,
Serial No.: -
ID No.: UAE.ANV.132/25650
Condition As-Received: Used ltem
Received Date: 04 April 2025
Calibration Date: 10 April 2025
to 17 April 2025
Reference: 2504-0193WSC Submitted by: United Analyst and Engineering Consultant Co.,Ltd.
Ambient Temperature: (25 £ 3 ) °C
Relative Humidity: (60 % 20 ) % 81 Saol Udomsuk 41, Sukhumvit Road, Bangchak,
Phrakhanong, Bangkok 10260
Procedure used:  Calil were conducted using in-h fon pr ire CP-HO2 according to comparison
with standard chilled mirror sensor for humidity measurement function and comparison with standard
temperature probe for ire 1t fi into humidity / temp & chamber.
Condition of this result of calibration
1.Reference standards instruments :
Instrument Modal Serial No. Certificate No. Due Date
1) Dew Point Hygrometer Optidew 401 184756 TH-0005-25 05 Feb 2026
2) Handheid Tharmometer With Sensor 1523 5717088 2411241 18 Nov 2025
2.The certificate [s valid only to the item calibrated on date and place of calibration.
3.This Certification s tr ble 1o the Ir 1al Systermn of Unit maintained through:-
-Mational Institute of Metrology (Thailand), NSC-ONSC Accredited No. Calibration 0144
-Technology Premotion Association (Thailand-Japan), NSC-ONSC Accredited No. Calibration 0008
V‘\?ow\
Calibrated by :  Somchai Dumwor Approved Sig ¥
Issue Date : 18 April 2025 [ | Chakrit Waewwanjua
[ ]Pomthippa Tameyakul
[+] Vipom Tantiyawutti
Aﬁapof £ ‘l,j
' lenMIIMUAN

laneThieqyna
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Function: Humidity Mez
Referance Standard uucr
Temperature Correction

Humidity

(%R.H.)

Reading

Result of Calibration:-

Function:

Standard uuct
Temperature

Reading Correction

Cert. No.: 25H812

Page.: 2

Uncertainty

Uncertainty
of Measurement

(*C)
20.001
24.987
30.021

-0.998

34.964

40.032

-00o0-
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IEKEE United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260

UNITED ANALYST AND ENGINEERING

consuTanT comeany ummen 1€l 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com

Test Date

MULTI-POINT GAS TEST REPORT

: Oct 4,2024

Equipment :

Gas Analyzer (NO2)

Model :

Manufacturer :

Thermo Electron Corporation

42C

Serial Number :

42C-0508011076

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

Carbon Monoxide (CO)
Cylinder No. :

Expiration Date :

Standard Gas Concentration

42.89
46.77

965.9
EB0159156

Nov 6,2026

Dilutor Detail
PPM Manufacturer :
PPM  Model :
PPM Serial Number :

Thermo Scientific

146i

1180540071

Multi-point gas test data

Reference Value (ppb) Analyz(le;l-):)usplay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.0 0.00 0.00 0.00
Level 2 20.00% 100.0 100.9 0.90 0.89 0.89
Level 3 40.00% 200.0 200.5 0.50 0.25 0.25
Level 4 60.00% 300.0 300.8 0.80 0.27 0.27
Level 5 80.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.28
:Acceptable Limit + 5%
450 Multi-Point Gas Test Chart |
— 400 406:0
=
2 350
5 300 3608
g‘ 250
5 200 2005
5 150
2 oo
2 100 T66:9
50
0 +55
0 50 100 150 200 250 300 350 400 450
Reference value (ppb)
—— Analyzer Display ‘
7Calculate by /Approve by
_';J’?.' Yar 7 7 \/ damm
4 10~ 256 4 Oct 2024
Page 1 of 1 enanslumuny




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

UNITED ANALYST AND ENGINEERING UNITED ANALYST AND ENGINEERING

consuLTANT company Lmiten 1€l 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com consuLTANT company Lmiten 1€l 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com
MULTI-POINT GAS TEST REPORT MULTI-POINT GAS TEST REPORT
Test Date : Oct 4,2024 Test Date : Oct 11,2024
Equipment : Gas Analyzer (NO2) Model : 42C Equipment : Gas Analyzer (NO2) Model : 42C
Manufacturer : Thermo Electron Corporation Serial Number : 0517512000 Manufacturer : Thermo Electron Corporation Serial Number : 0517512001
Standard Gas Concentration Dilutor Detail Standard Gas Concentration Dilutor Detail
Sulphur Dioxide (502) 42.89 PPM  Manufacturer : Thermo Scientific Sulphur Dioxide (502) 42.89 PPM  Manufacturer : Thermo Scientific
Nitric Oxide (NO) 46.77 PPM Model : 146i Nitric Oxide (NO) 46.77 PPM Model : 146i
Methane (CHa) = PPM Serial Number : 1180540071 Methane (CHa) = PPM Serial Number : 1180540071
Carbon Monoxide (CO) 965.9 Carbon Monoxide (CO) 965.9
Cylinder No. : EB0159156 Cylinder No. : EB0159156
Expiration Date : Nov 6,2026 Expiration Date : Nov 6,2026
Multi-point gas test data Multi-point gas test data
Reference Value (ppb) Analyz(:nl;:;splay Difference Error | Percent Error [% Error ] Reference Value (ppb) Analyz(:;:;splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.0 0.00 0.00 0.00 Level 1 Zero 0.0 0.0 0.00 0.00 0.00
Level 2 20.00% 100.0 100.7 0.70 0.70 0.70 Level 2 20.00% 100.0 101.7 1.70 1.67 1.67
Level 3 40.00% 200.0 200.5 0.50 0.25 0.25 Level 3 40.00% 200.0 200.7 0.70 0.35 0.35
Level 4 60.00% 300.0 300.9 0.90 0.30 0.30 Level 4 60.00% 300.0 300.8 0.80 0.27 0.27
Level 5 80.00% 400.0 400.0 0.00 0.00 0.00 Level 5 80.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.25 Remark : Measuring Range 500.0 ppb Average Difference (%) 0.46
:Acceptable Limit + 5% :Acceptable Limit + 5%
i Multi-Point Gas Test Chart | 450 Multi-Point Gas Test Chart|
—_ 400 406-6 —_ 400 4666
o o
g 350 S 350
g 300 366:9 g 300 366-8
g‘ 250 g' 250
E 200 2005 E 200 067
> 150 > 150
g o e 2 00 oi7
£ T00-7 £ 1047
50 50
0 +=56 0 +=56
0 50 100 150 200 250 300 350 400 450 0 50 100 150 200 250 300 350 400 450
Reference value (ppb) Reference value (ppb)
—— Analyzer Display ‘ —— Analyzer Display ‘
"Calculate by Approve by Calcula_fé by Approve by
B 7 ¥ P4 - S R R o |
ol ..ok DS b i P A= 15\t larn
11 10 -~ 2567 11 Oct 2024
19 A0t g2024 0 B i gy T
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IEKEE United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
i!'ﬂ?lf?ﬁfééﬂ'if:?’?fﬁ.‘}‘:ﬁ Tel. 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com

IEKEE United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
i!'ﬂ?lf?ﬁfééﬂ'if:?’?fﬁ.‘}‘:ﬁ Tel. 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com

MULTI-POINT GAS TEST REPORT

TestDate  :Sep 17,2024

MULTI-POINT GAS TEST REPORT

TestDate  :Sep 20,2024

Equipment : Gas Analyzer (NO2) Model : 42i

Manufacturer : Thermo Scientific Serial Number : CM08130002

Standard Gas Concentration Dilutor Detail

Sulphur Dioxide (SOz) 42.89 PPM Manufacturer : Thermo Scientific
Nitric Oxide (NO) 46.77 PPM Model : 146i

Methane (CHs4) = PPM Serial Number : 1180540071
Carbon Monoxide (CO) 965.9

Cylinder No. : EB0159156

Expiration Date : Nov 6,2026

Equipment : Gas Analyzer (NO2) Model : 42i

Manufacturer : Thermo Scientific Serial Number : CM19050148

Standard Gas Concentration Dilutor Detail

Sulphur Dioxide (SOz) 42.89 PPM Manufacturer : Thermo Scientific
Nitric Oxide (NO) 46.77 PPM Model : 146i

Methane (CH4) = PPM Serial Number : 1180540071
Carbon Monoxide (CO) 965.9

Cylinder No. : EB0159156

Expiration Date : Nov 6,2026

Multi-point gas test data

Multi-point gas test data

Reference Value (ppb) DisApnl::/yz:;b) Difference Error |Percent Error| [% Error ]
Level 1 |Zero 0.0 0.5 0.50 0.50 0.50
Level 2 [20.00% 100.0 101.6 1.60 1.57 1.57
Level 3 [40.00% 200.0 200.5 0.50 0.25 0.25
Level 4 [60.00% 300.0 300.8 0.80 0.27 0.27
Level 5  [80.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.52

:Acceptable Limit + 5%

Multi-Point Gas Test Chart]
450

400 4666
350
300 06-8
250
200 2665
150
100 046
50
0 +65
0 50 100 150 200 250 300 350 400 450
Reference value (ppb)

Analyzer Display(ppb)

| —— Analyzer Display |

Calculate by ~#Approve by /|
;,'r. / 'r."‘.f f: r -'/ 3 ./ :'T: m {
7l Pt . FiFY, £

Sep 2024

17, .8 y..2567

Reference Value (ppb) Analyz(:):;splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.0 0.00 0.00 0.00
Level 2 20.00% 100.0 100.7 0.70 0.70 0.70
Level 3 40.00% 200.0 200.6 0.60 0.30 0.30
Level 4 60.00% 300.0 300.9 0.90 0.30 0.30
Level 5 80.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.26

:Acceptable Limit + 5%

450 Multi-Point Gas Test Chart|

400
350
300 306:9
250
200
150
100 T

50

0 +56
0 50 100 150 200 250 300 350 400 450

Reference value (ppb)

ES
D
P
>
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P
»

Analyzer Display(ppb)
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<}
B

—— Analyzer Display ‘

]
/

_-Calculate by /“approveby /[
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20 / 9 « 2567 20 J Sep , 2024
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A

UNITED ANALYST AND ENGINEERING
CONSULTANT COMPANY LIMITED

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

A

UNITED ANALYST AND ENGINEERING
CONSULTANT COMPANY LIMITED

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

MULTI-POINT GAS TEST REPORT
Test Date : Sep 17,2024
Equipment : Gas Analyzer (NO2) Model : 42i
Manufacturer : Thermo Scientific Serial Number : CM19050149
Standard Gas Concentration Dilutor Detail
Sulphur Dioxide (SOz) 42.89 PPM Manufacturer : Thermo Scientific
Nitric Oxide (NO) 46.77 PPM Model : 146i
Methane (CHs4) = PPM Serial Number : 1180540071
Carbon Monoxide (CO) 965.9
Cylinder No. : EB0159156
Expiration Date : Nov 06,2026
Multi-point gas test data
Reference Value (ppb) Analyz(:nl;:;splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.0 0.00 0.00 0.00
Level 2 20.00% 100.0 100.8 0.80 0.79 0.79
Level 3 40.00% 200.0 200.6 0.60 0.30 0.30
Level 4 60.00% 300.0 300.7 0.70 0.23 0.23
Level 5 80.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.27
:Acceptable Limit + 5%
i Multi-Point Gas Test Chart |
—_ 400 4606
o
2 350
F 300 300.7
g 250
5 200 00:6
> 150
S 100 o
£ 1608
50
0 +=50
0 50 100 150 200 250 300 350 400 450
Reference value (ppb)
—— Analyzer Display ‘
. Calcyiate by _-Approve by
I Gar . &7 (1lsm !
17 9 o 2567 17 Se 2024
/ / P S o Rt
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MULTI-POINT GAS TEST REPORT
Test Date : Sep 17,2024
Equipment : Gas Analyzer (NO2) Model : 42i
Manufacturer : Thermo Scientific Serial Number : CM19050150
Standard Gas Concentration Dilutor Detail
Sulphur Dioxide (SOz) 42.89 PPM Manufacturer : Thermo Scientific
Nitric Oxide (NO) 46.77 PPM Model : 146i
Methane (CH4) = PPM Serial Number : 1180540071
Carbon Monoxide (CO) 965.9
Cylinder No. : EB0159156
Expiration Date : Nov 06,2026
Multi-point gas test data
Reference Value (ppb) Analyz(:;:;splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.0 0.00 0.00 0.00
Level 2 20.00% 100.0 100.9 0.90 0.89 0.89
Level 3 40.00% 200.0 200.7 0.70 0.35 0.35
Level 4 60.00% 300.0 300.7 0.70 0.23 0.23
Level 5 80.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.29
:Acceptable Limit + 5%
450 Multi-Point Gas Test Chart|

—_ 400 4666

o

2 350

F 300 300.7

g 250

5 200 00-7

> 150

S 100 oo

£ T60:9

50
0 +=55
0 50 100 150 200 250 300 350 450
Reference value (ppb)
—— Analyzer Display ‘
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Page 1 of 1 enanslumuny




Airgas

an Al Liguite company

cialty Gases
LLC

Road
Plumsteadwville, PA 18940

Alrgas.com

CERTIFICATE OF ANALYSIS
Grade of Product: EPA PROTOCOL STANDARD

Reference Number:

Cylinder Volume:

Valve Cutlet:

Customer AIR LIQUIDE (THAILAND)
LFe

Part Number EOSNIS1E15A0014

Cylinder Number EB0162121

Laboratory 124 - Plumsteadville - PA

PGVP Number A12023

Gas Code: CO,CO02NO,NOX,502,BALN

Expiration Date:

Jul 06, 2031

Cylinder Pressure

Ceriification Date

160-402772205-1
144.0 CF

2018 PSIG

660

Jul 06, 2023

ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay
Concentration Concentration Method Uncertainty Dates
NOX 100.0 FPM 1004 FPM &1 +/- 0.6% MIST Traceable
NITRIC OXIDE 100.0 PPM 100.2 PPM G1 +(- 0.5% MNIST Traceable
SULFUR DIOXIDE 1000 PPM 100.0 PPM G1 +- 1, NIST Traceable
CARBON MONOXIDE 200.0 PPM 199.2 PPM &1 +H- 6 NIST Traceable :
CARBON DIOXIDE B.000 % 7.982 % 1 +f- 1,2% NIST Traceable O6/27/2023
NITROGEN Balance
CALIBRATION STANDARDS
Type Lot ID Cylinder No Concentration Uncertainty Expiration Date
GMIS 104202308 CC754364 98.36 PPM NITRIC OXIDENITROGEN Jan 04, 2031
PRM c2219101 APE1514048 100.18 PPM NITRIC OXIDENITROGEN Feb 28, 2025
GMIS 2023042525 SGTS 9852 PPM NITRIC OXIDENITROGEN Apr 25, 2031
FRM 12408 15.01 FPM NITROGEN DIOXIDE/AIR Feh 17, 2023
GMIS 153400202002 EB0130037 9.6593 PPM NITROGEN DIOXIDEMNITROGEN Sep 26, 2026
NTEM 160102-22 KALOD3BZ0 §7.6% PPM SULFUR DICXIDEMNITROGEN Nov D1, 2
co 230601 CCTa5902 245.47 PPM CARBON MONOXIDE/NITRO Dac 09,
NTRM 130 - CC411730 13.358 % CARBON DICXIDE/MNITROGEN May 14, 2
The SEM, NTAM, PRM M noted anove 15 only in reference to the GMIS used in the assay and not pan of the analysis
ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipoint Calibration
Nicolet iS50 FTIR AUP2010245 CO2 FTIR Jun 15, 2023
SIEMENS ULTRAMATBE N1-C8-180 NOIR Jun 14,
Nicolet iS50 FTIR AUPZ010245 NO FTIR J B2
Nicolet 1550 FTIR AUP2010245 NO2 FTIR Jun 15,
Micolet iS50 FTIR AUP2010245 502 FTIR Jun 08,2023
ANV ¥ V9

Appw_ved for Release

Page 1 of 1
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UNITED ANALYST AND ENGINEERING
CCONSULTANT COMPANY LIMITED

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

Test Date

MULTI-POINT GAS TEST REPORT

: Sep 3,2024

Equipment :

Gas Analyzer (CO)

Model :

facturer :

Thermo Scientific

Serial Number :

48i

CM08140003

Sulphur Dioxide (SOz2)
Nitric Oxide (NO)
Methane (CHa)

Carbon Monoxide (CO)
Cylinder No. :

Expiration Date :

Standard Gas Concentration

Dilutor Detail

42.89 PPM Manufacturer :
46.77 PPM  Model :

- PPM Serial Number :
965.9 PPM

EB01159156

Nov 06,2026

Thermo Scientific

146i

1180540071

Multi-point gas test data

I G . s

7

S A

9

Analyzer . o
Reference Value (ppm) Display (ppm) Difference Error |Percent Error| [% Error ]
Level 1 |Zero 0.0 0.0 0.0 0.0 0.0
Level 2 [20.00% 10.0 10.7 0.7 6.5 6.5
Level 3 [40.00% 20.0 20.7 0.7 3.4 3.4
Level 4 [60.00% 30.0 30.5 0.5 1.6 1.6
Level 5 [80.00% 40.0 40.0 0.0 0.0 0.0
Remark : Measuring Range 50.0 ppm Average Difference (%) 2.31
:Acceptable Limit + 5%
Multi-Point Gas Test Chartl
50

€

s 40.0

=

= 05
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5 0.7
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0 +56
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—— Analyzer Display |
P raw
(s Calgilate by - _Approve by,
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~ 2567
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UNITED ANALYST AND ENGINEERING
CONSULTANT COMPANY LIMITED

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

MAE

UNITED ANALYST AND ENGINEERING
CONSULTANT COMPANY LIMITED

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

Test Date : June 14,2024

MULTI-POINT GAS TEST REPORT

Equipment : Gas Analyzer (CO)

Model : 48i

Manufacturer : Thermo Scientific

Serial Number :

1180540069

Standard Gas Concentration

Dilutor Detail

PPM Manufacturer :

Thermo Scientific

Sulphur Dioxide (SOz2) 42.89

Nitric Oxide (NO) 46.77 PPM  Model : 146i
Methane (CHa) - PPM Serial Number : 1180540071
Carbon Monoxide (CO) 965.9 PPM

Cylinder No. : EB0159156

Expiration Date : Nov 06,2026

Multi-point gas test data

:Acceptable Limit + 5%

Reference Value (ppm) Analy::;:)splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.0 0.0 0.0 0.0
Level 2 20.00% 10.0 10.9 0.9 8.3 8.3
Level 3 40.00% 20.0 20.4 0.4 2.0 2.0
Level 4 60.00% 30.0 30.8 0.8 2.6 2.6
Level 5 80.00% 40.0 40.0 0.0 0.0 0.0
Remark : Measuring Range 50.0 ppm Average Difference (%) 2.56

Multi-Point Gas Test Chart I

50
E
g 40.0
z 5
s ;
g :
5 g
<
0 +=56
0 50
Reference value (ppm)
—— Analyzer Display ‘
" Calculate by Approve by
14,706 /..2567 14...7.June.. /...2024
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MULTI-POINT GAS TEST REPORT
Test Date : Sep 9,2024
Equipment : Gas Analyzer (CO) Model : 48i
Manufacturer : Thermo Scientific Serial Number : 1180540074
Standard Gas Concentration Dilutor Detail
Sulphur Dioxide (SOz2) 42.89 PPM Manufacturer : Thermo Scientific
Nitric Oxide (NO) 46.77 PPM  Model : 146i
Methane (CHa) - PPM Serial Number : 1180540071
Carbon Monoxide (CO) 965.9 PPM
Cylinder No. : EB01159156
Expiration Date : Nov 06,2026
Multi-point gas test data
Analyzer . o
Reference Value (ppm) Display (ppm) Difference Error |Percent Error| [% Error ]
Level 1 |Zero 0.0 0.0 0.0 0.0 0.0
Level 2 [20.00% 10.0 10.4 0.4 3.8 3.8
Level 3 |40.00% 20.0 20.8 0.8 3.8 3.8
Level 4  [60.00% 30.0 30.5 0.5 1.6 1.6
Level 5 [80.00% 40.0 40.0 0.0 0.0 0.0
Remark : Measuring Range 50.0 ppm Average Difference (%) 1.87
:Acceptable Limit + 5%
Multi-Point Gas Test Chartl
50
B
s 40.0
=
= 0.5
2
5 0.8
=
[ 0.4
<
0 +06
0 50
Reference value (ppm)
—— Analyzer Display
Calculate by /. Approve by
/ 7 A1, / - (V4 U
= 9 Se 2024
8., 4. = 8. FinD8R .20t
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MAE

UNITED ANALYST AND ENGINEERING
CONSULTANT COMPANY LIMITED

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

MAE

UNITED ANALYST AND ENGINEERING
CONSULTANT COMPANY LIMITED

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

Test Date

MULTI-POINT GAS TEST REPORT

: June 14,2024

Equipment :
Manufacturer :

Gas Analyzer (CO)

HORIBA

Model : APMA-370

Serial Number : YN43AG7T

Standard Gas Concentration

PPM
PPM
PPM
PPM

Sulphur Dioxide (SOz2) 42.89

Nitric Oxide (NO) 46.77
Methane (CHa) -

Carbon Monoxide (CO) 965.9
Cylinder No. : EB0159156
Expiration Date : Nov 06,2026

Dilutor Detail

Manufacturer : Thermo Scientific

Model : 146i

Serial Number : 1180540071

Multi-point gas test data

:Acceptable Limit + 5%

Reference Value (ppm) Analy::;:)splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.0 0.0 0.0 0.0
Level 2 20.00% 10.0 10.9 0.9 8.3 8.3
Level 3 40.00% 20.0 20.5 0.5 2.4 2.4
Level 4 60.00% 30.0 30.7 0.7 2.3 2.3
Level 5 80.00% 40.0 40.0 0.0 0.0 0.0
Remark : Measuring Range 50.0 ppm Average Difference (%) 2.60

Multi-Point Gas Test Chart I

50

E 40.0

8 .

g 7

s .

5 5

g g

<

0 +=56
0 50
Reference value (ppm)
—— Analyzer Display ‘
" Calculate by Approve by
weddin /NG .... 2024
Page 1 of 1 wnaslumuny

Test Date : Dec 6,2024

MULTI-POINT GAS TEST REPORT

Equipment : Gas Analyzer (CO)

Manufacturer :

Thermo Environmental Instruments

Model : 48C

Serial Number : 48C-65506-348

Standard Gas Concentration

PPM
PPM
PPM
PPM

Sulphur Dioxide (SOz2) 42.89

Nitric Oxide (NO) 46.77
Methane (CHa) -

Carbon Monoxide (CO) 965.9
Cylinder No. : EB01159156
Expiration Date : Nov 06,2026

Dilutor Detail

Manufacturer : Thermo Scientific

Model : 146i

Serial Number : 1180540071

Multi-point gas test data

:Acceptable Limit + 5%

Reference Value (ppm) Analy::;:)splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.0 0.0 0.0 0.0
Level 2 20.00% 10.0 10.9 0.9 8.3 8.3
Level 3 40.00% 20.0 20.5 0.5 2.4 2.4
Level 4 60.00% 30.0 30.7 0.7 2.3 2.3
Level 5 80.00% 40.0 40.0 0.0 0.0 0.0
Remark : Measuring Range 50.0 ppm Average Difference (%) 2.60

Multi-Point Gas Test Chart I

50
E
g 40.0
=
g 7
3 g
<
0 +55
0 50
Reference value (ppm)
—— Analyzer Display
) C_alc_ulétq by Approve by
i . Cr LAl !
Burnrnnf 1267 2567 verBiarriaf i DEC.. £, 2024..
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% United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
i!'ﬁi‘ii‘?ﬁ‘fléﬁ'if:?‘fﬂ:ﬁ Tel. 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com

% United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
i!'ﬁi‘ii‘?ﬁ‘fléﬁ'if:?‘fﬂ:ﬁ Tel. 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com

MULTI-POINT GAS TEST REPORT

Test Date : Sep 3,2024

MULTI-POINT GAS TEST REPORT

Test Date : Dec 6,2024

Equipment : Gas Analyzer (CO) Model : 48i

Manufacturer : Thermo Scientific Serial Number : CM08140004

Standard Gas Concentration Dilutor Detail

Sulphur Dioxide (SOz2) 42.89 PPM Manufacturer : Thermo Scientific
Nitric Oxide (NO) 46.77 PPM  Model : 146i

Methane (CHa) - PPM Serial Number : 1180540071
Carbon Monoxide (CO) 965.9 PPM

Cylinder No. : EB01159156

Expiration Date : Nov 06,2026

Equipment : Gas Analyzer (CO) Model : 48i

Manufacturer : Thermo SCIENTIFIC Serial Number : 1182920018

Standard Gas Concentration Dilutor Detail

Sulphur Dioxide (SOz2) 42.89 PPM Manufacturer : Thermo Scientific
Nitric Oxide (NO) 46.77 PPM  Model : 146i

Methane (CHa) - PPM Serial Number : 1180540071
Carbon Monoxide (CO) 965.9 PPM

Cylinder No. : EB01159156

Expiration Date : Nov 06,2026

Multi-point gas test data

Multi-point gas test data

Reference Value (ppm) Disl::;:\lfy(z:;m) Difference Error |Percent Error| [% Error ]
Level 1 Zero 0.0 0.0 0.0 0.0 0.0
Level 2 20.00% 10.0 10.5 0.5 4.8 4.8
Level 3 [40.00% 20.0 20.9 0.9 4.3 4.3
Level 4 [60.00% 30.0 30.7 0.7 2.3 2.3
Level 5 [80.00% 40.0 40.0 0.0 0.0 0.0
Remark : Measuring Range 50.0 ppm Average Difference (%) 2.27

:Acceptable Limit + 5%

Multi-Point Gas Test Chartl

50
B
s 40.0
=
E_ 0.7
[=]
5 0.9
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2 0.5
<
0 +5:6
0 50
Reference value (ppm)
—— Analyzer Display |
3 )..,'l_:al_c_ul.ahebv _Approve by
I A . T {(fllam !
Bof oD 2567 3...../..5ep.../..2024

Reference Value (ppm) Disl:::\lfy(z:;m) Difference Error |Percent Error| [% Error ]
Level 1 |Zero 0.0 0.0 0.0 0.0 0.0
Level 2 120.00% 10.0 10.7 0.7 6.5 6.5
Level 3 140.00% 20.0 20.8 0.8 3.8 3.8
Level 4 160.00% 30.0 30.9 0.9 2.9 2.9
Level 5 180.00% 40.0 40.0 0.0 0.0 0.0
Remark : Measuring Range 50.0 ppm Average Difference (%) 2.66

:Acceptable Limit + 5%

Multi-Point Gas Test Chartl

Page 1 of 1 wnanslumuny
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A

UNITED ANALYST AND ENGINEERING
CONSULTANT COMPANY LIMITED

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

A

UNITED ANALYST AND ENGINEERING
CONSULTANT COMPANY LIMITED

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

Test Date

MULTI-POINT GAS TEST REPORT

: Sep 2,2024

Test Date

MULTI-POINT GAS TEST REPORT

: Sep 19,2024

Equipment : Hydrocarbon Analyzer Model : APHA-370
Manufacturer : HORIBA Serial Number : VUPVTC21
Standar ncentration Dilutor Detail

Sulphur Dioxide (SOz2) - PPM  Manufacturer :

Nitric Oxide (NO) - PPM  Model :

Methane (CH4) 39.8 PPM Serial Number :

Carbon Monoxide (CO) - PPM

Cylinder No. : D824432

Expiration Date : Aug 4,2028

Multi-point gas test data

Analyzer . o
Reference Value (ppm) Display (ppm) Difference Error |Percent Error| [% Error ]
Level 1 Zero 0.00 0.57 0.57 0.57 0.57
Level 2 [80.00% 40.00 39.55 -0.45 -1.14 1.14
Remark : Measuring Range 50.00 ppm Average Difference (%) 0.85
:Acceptable Limit + 5%
Multi-Point Gas Test Chartl
50
B
% 39.55
=
B0
o
T
2
o
<
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0 Réfdrence value (ppm) 20 —s— Analyzer Display 50
" calculate by V- Approve by /|
(AP Y 1 [ A L
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sl osesiiif o220, RO (RS- B PPV

Page 1 of 1
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Equipment : Hydrocarbon Analyzer Model : APHA-370
Manufacturer : HORIBA Serial Number : PDXEGXF7
Standar ncentration Dilutor Detail

Sulphur Dioxide (SOz2) - PPM  Manufacturer :

Nitric Oxide (NO) - PPM  Model :

Methane (CH4) 39.8 PPM Serial Number :

Carbon Monoxide (CO) - PPM

Cylinder No. : D824432

Expiration Date : Aug 4,2028

Multi-point gas test data

Analyzer . o
Reference Value (ppm) Display (ppm) Difference Error |Percent Error| [% Error ]
Level 1 |Zero 0.00 0.33 0.33 0.33 0.33
Level 2 [80.00% 40.00 39.36 -0.64 -1.63 1.63
Remark : Measuring Range 50.00 ppm Average Difference (%) 0.98
:Acceptable Limit + 5%
Multi-Point Gas Test ChartI
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United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
Tel. 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com

A

UNITED ANALYST AND ENGINEERING
CONSULTANT COMPANY LIMITED

A

UNITED ANALYST AND ENGINEERING
CONSULTANT COMPANY LIMITED

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

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

MULTI-POINT GAS TEST REPORT

TestDate  :Sep 2,2024

Expiration Date :

Aug 4,2028

Equipment : Hydrocarbon Analyzer Model : APHA-370
Manufacturer : HORIBA Serial Number : VV2FY3R3
Standar ncentration Dilutor Detail

Sulphur Dioxide (SOz2) - PPM  Manufacturer :

Nitric Oxide (NO) - PPM  Model :

Methane (CH4) 39.8 PPM Serial Number :

Carbon Monoxide (CO) - PPM

Cylinder No. : D824432

Multi-point gas test data

MULTI-POINT GAS TEST REPORT
Test Date : Sep 19,2024
Equipment : Hydrocarbon Analyzer Model : APHA-370
Manufacturer : HORIBA Serial Number : SSGEJYBJ
Standar ncentration Dilutor Detail
Sulphur Dioxide (SOz2) - PPM  Manufacturer :
Nitric Oxide (NO) - PPM  Model :
Methane (CH4) 39.8 PPM Serial Number :
Carbon Monoxide (CO) - PPM
Cylinder No. : D824432
Expiration Date : Aug 4,2028
Multi-point gas test data
Analyzer " o
Reference Value (ppm) Display (ppm) Difference Error |Percent Error| [% Error ]
Level 1 |Zero 0.00 0.32 0.32 0.32 0.32
Level 2 [80.00% 40.00 39.60 -0.40 -1.01 1.01
Remark : Measuring Range 50.00 ppm Average Difference (%) 0.67
:Acceptable Limit £ 5%
Multi-Point Gas Test Chart|
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Analyzer . o
Reference Value (ppm) Display (ppm) Difference Error |Percent Error| [% Error ]
Level 1 |Zero 0.00 0.49 0.49 0.49 0.49
Level 2 [80.00% 40.00 39.60 -0.40 -1.01 1.01
Remark : Measuring Range 50.00 ppm Average Difference (%) 0.75
:Acceptable Limit + 5%
Multi-Point Gas Test ChartI
50
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A

UNITED ANALYST AND ENGINEERING
CONSULTANT COMPANY LIMITED

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

A

UNITED ANALYST AND ENGINEERING
CONSULTANT COMPANY LIMITED

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

Test Date

MULTI-POINT GAS TEST REPORT

: SEP 19,2024

MULTI-POINT GAS TEST REPORT
Test Date : Oct 1,2024
Equipment : Hydrocarbon Analyzer Model : APHA-370
Manufacturer : HORIBA Serial Number : T4FG19AN
Standar ncentration Dilutor Detail
Sulphur Dioxide (SOz2) - PPM  Manufacturer :
Nitric Oxide (NO) - PPM  Model :
Methane (CH4) 39.8 PPM Serial Number :
Carbon Monoxide (CO) - PPM
Cylinder No. : D824432
Expiration Date : Aug 4,2028
Multi-point gas test data
Analyzer . o
Reference Value (ppm) Display (ppm) Difference Error |Percent Error| [% Error ]
Level 1 |Zero 0.00 0.59 0.59 0.59 0.59
Level 2 [80.00% 40.00 38.93 -1.07 -2.75 2.75
Remark : Measuring Range 50.00 ppm Average Difference (%) 1.67
:Acceptable Limit + 5%
Multi-Point Gas Test Chartl
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B
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Equipment : Hydrocarbon Analyzer Model : APHA-370
Manufacturer : HORIBA Serial Number : HAMEHU5M
Standar ncentration Dilutor Detail

Sulphur Dioxide (SOz2) - PPM  Manufacturer :

Nitric Oxide (NO) - PPM  Model :

Methane (CH4) 39.8 PPM Serial Number :

Carbon Monoxide (CO) - PPM

Cylinder No. : D824432

Expiration Date : Aug 4,2028

Multi-point gas test data

Analyzer . o
Reference Value (ppm) Display (ppm) Difference Error |Percent Error| [% Error ]
Level 1 Zero 0.00 0.47 0.47 0.47 0.47
Level 2 [80.00% 40.00 39.51 -0.49 -1.24 1.24
Remark : Measuring Range 50.00 ppm Average Difference (%) 0.86
:Acceptable Limit + 5%
Multi-Point Gas Test ChartI
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THE LINDE GROUP

c:dnalf

Certificate Of Analysis
Special Gases Mixture

Customer Details
Name:
United Analyst & Engineering Co., Lid

Address; Custamer Tag N

3500 Udomsuk 41, Sukhumyit R, Bang
Chak, khat Phra Khanong, Bangkok 10760

Certificate Details

MNumber: 3384,/20 Date of 851 4-Aug-2020 Expiry date
taterial Details
Production Drder GE1442 Material Code: A00400-AL-34 Cylinder Mo 0824432
Gas content &.60M° Filling pressure: 137.0 bar Valve: oA S50 BRASS
Cylindes Owner: LINDE Cylinder Material: Aluminum Cylinder Size 501
Lahoratory Report
Analytical Result
il

tomponent m:f:;';?;m Analysis Result’ Uncertainty’  tethad of Analysis® Assay Date
Methane 40.0 ppm 349.8 ppm + 1% relative 4-Aug-2020
In Al

reference Standard
Methane
In Mitrogen

Instrument /Make/Model
FTIR Spectrometers Nicolet 550

Reference Standard used in Assay
Cylinder number

Analytical Instruments used in Assay

Analyticel Principle 35

FTIR-CHA

Expiry date
-GiCl-2020

Multipoint Calibration

4-AUg-2020

Recommend usage condition

Minimum utilization 56 of actual content or before expiie date whichever comes first,
storage condition: Keep in well ventilation and secure area.

Comments

‘When reardering, please quote the matenal number

Note:

1. Allresults expressed i tis repail are o m
accondance with the EPA Traceatslity Protoc:

2. The tepoeted expanded unceitainty is based an o standard un
xigh the rederenee gay staredard which & Iracealde 1o Swiss

The measurerment of fhis masenial is traceatle o fhe 511
thes recagnised natanal metolagy ndtiules

3. (1) Gas Chiamatogiaghy, (23 Params

(5} Tatad Hydicearban Analyrer, (51 01

Paged of |
This report shall not be reproduced except in full
vBdn S (Us:inalng) darin (ueiou)

s G

thi 15 UTTEnns 0 19 Ry 1A MUPIAN-RER FU 6.5 Rt

eurnd vayelns 10540 s (66) 23386100 fsns (66) 3333-8333 Bangpier, Samutpeaiam |05
Tsouwnaalngd: 105 Wi 5 momhe ausobm GEGnE 24160 wiligrow Mant ;105 deo 5 1
Tsfar! (54} 38.570-479-93 Tnsres {66} 38.570-323 Thadtand, 1=l

specilied. The Assay of this
and.Certilication of Gasens
il by & coverage facton k=2,

it heyen Anatyzes, (3] Elechioc hemical Dxygen Analyzer, (4) Hecnchemic: Muistuse Atslys
rd

Sukanya Parinyasoantonm

ADproximately 90

L

Stgnatary tor and on behalfof

land) Co.,, Lid
PO

company Limitgg!/1, I Octaber 2679

Bangns T kM. 5.5 foad. Bangkaew

E Fan {66} 21386351
mak, A Bangpaking, Chachotngsan 74130
Tax {66) 38.570-323
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THAI METEOROLOGICAL DEPARTMENT

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

Calibration Certificate

lssued by : Calibration & Test Section : Meteorological Instruments Bureau
Date of Issue 10 March, 2025 Certification No, 146/25

Page : | of §

Object : Wind Spe n Data Logger

Manufacturer SCARLET/TECH
Type : WL-21
Mfg Cade ; Wireless Rac

oTo

Wind Sensor

Customer United Analyst and Engineering Consultant Co. Ltd.

81 Sol Udomsuk 41, Sukhumyit Road,

Bangchak, Prakanong, Bangkok 10260.

hPa

Calibration Condition : Terr

Board

; Wind Aloft Plott

NATIONAL STANDARD WIND TUNNEL

C014 Seral No. 9310119 ; HOOK GAGE NO 1425

: Micromanometer Th

city at 20 - 30 m/sec

ir TR-90AH])

: Ultrasonic Anemometar Modal DA-65

Serlal Number 1

JAPAN QUALITY ASSURANCE ORGANIZATION ; Standard V
STANDARD THERMOMETER ‘ Theodor Friedrich : Dry No.8390/94 Wel No. 8389/34
testo, teslo : Tharmoschneidar No.§

STANDARD BAROMETER

T 7
Calibrated by:  Ne ke Signeg: |

/ Q\Fﬂ'&rised Signat
= [ & /e A <
Mr. Bisood Plomsut

[

Mechanical Engineer l

Mr. Watcharapol Subwat



THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumyit, B Bangkok 10260 Tel. 081-454-2804,0-2399-0469

The Result of Calibration

Certification No. 146/25

Certification No, 146/25

10 March, 2025 Page 1 2 of §
Standard HOOK GAGE NO». 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm| Velocity Velocity Correction
misee wmchies 120 | mehes 120 | mfseC m/fsec msee
1.00 = = . L0 .00
302 - . J 30 0.02
5.00 = = = 50 .00
7.04 - - £ 7.0 .04
9.02 - = = 2.0 0.02
11.02 . = * Lo 0.02
13.01 = = * 13.0 0,01
15.01 = = = 15.0 0.01
17.02 . - - 17.1 -0.08
20.02 5 - + 20.1 -0.08
Vane Angel Bench Stand Madel 18112
Young Meteorological Instruments
WIND DIRETION TESTED WIND DIRECTION
0 i}
30 80
180
270

Calibrated by :
Mr. Watcharapol Subwat

Mechanical Engineer

Calibrated by :

Mr. Watcharapol Subwat

Mechanical Engineer

10 March, 2025 Page : 3 of §
Standard Barometer Tested Baromeater Carrection
Pressure Pressure mkar
1010.84 1011 <016
1010.60 1611 -0.40
1911.71 12 -0.29
101217 1012 4.9 I
1023 1012 031
1012.25 12 0.25
101273 1013 -0.21
101295 1013 -0.05
101352 1014 -0.48
1014168 1014 0.16
1015.79 1016 -0.21
1016.02 1013 3.02
1015.86 1316 -0.14
1015.69 106 0.3
1011.51 1m2 -0.49
1011.80 12 -0.20
1012.06 102 0.06
1012.81 1013 .18
1013.22 1012 0.2z
1013.49 1014 0.51
Averags

\'\Hﬂv\:ﬂfo\_

lﬂﬂﬁ"l‘l"bjﬂ’]‘l.lfpl




THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No. 146/25

10 March, 2025 Page : 4 of 5
Standard Barometer Tested Barometer Correction
Pressure Prassure mmHg
75819 758 0.19
758.01 758 0.0
TER.84 755 0,16
759.19 759 .19
759.29 759 029
759.25 759 025
759.65 760 -0.35
TERTT 781 .23
76020 70 0.20
TE0.68 761 032
761,90 B2 0.0
7B2.08 762 0.08
761,96 762 -0.04
761,83 762 017
758,69 758 0.3
75891 759 -0.09
5911 758 .11
759.67 7B0 -0.33
759.98 760 0.02
760.18 760 0,18
Average

Calibrated by : ]\E‘&“ﬁ"’k

Mr. Watcharapol Subwat

Mechanical Engineer

wnasluaug

The Result of Calibration

THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvyit, Bangna, Bangkok 10260 Tel 081-454-1804,0-2399-0469

Certification No. 146/25

50f5

10 March, 2025 Page :
Standard Temperature Sensor Reading
Temp. Reading Correction
*c c ‘c
457 46 -.3
302 30 0.2
153 15 0.3

Calibrated by ; N
(s\;nm?ak

Mr. Watcharapol Subwat

Mechanical Engineer

lﬂﬂﬁ"l‘l"bjﬂ’]‘l.lfpl



THAI METEOROLOGICAL DEPARTMENT

4353 Sukh it, B B k 10260 Tel 081-454-2804,0-2399-0469

Cahbrat.'on Certificate

Issued by : GCalibration & Test Section : Meteorological Instruments Bureau

Date of Issue 3 January, 2025 Certification No. 00225

Page : 1 of 5
Object 3 Wind Speed & Wind Direction Data Logger
Manufacturer . SCARLETITECH
Type : wL-21
Mfg Code £ Wirelass Receiver 2205DR0O113
Wind Sensor 2205070113
Customer B Linited Analyst and Engineering Consultant Co. Lid.

81 Sol Udomsuk 41, Sukhumyit Road,

Bangchak, Prakanaong, Bangkok 10260
Calibration Condition : Temperature 26.1 °C  Barometric Pressura 1012.8 hPa
NATIONAL STANDARD WIND TUNNEL : Wind Aloft Piotting Board

: Micromanometer Theodar Friedrichs FCO14 Serial No. 9310119 HOOK GAGE NO 1425

N.I.S.T. Test Referance MNumber 731/241460 : Standard Velocity at 20 - 30 m/seo
Model DA-B50-3TV
Serial Number 110730029 (sensor 120629586)

;' Ultrasonic Anemometer (sensor TR-20AH)

JAPAN QUALITY ASSURANCE ORGANIZATION 1 Standard Velocity at 0 - 20 m/sec

STANDARD THERMOMETER : Theodar Frigdrich : Dry No.8390/34 Wet No. 8389/94

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

STANDARD BAROMETER

: Digital Barometar Vaisala Typ T V1220015
Aj@ Barometer Vaisal M‘gqazoom
Calibrated by : \'\Hﬂ\rg‘lﬂk : / thorised or

Mr. Watcharapol Subwat

Mechanical Engineer

Calibrated by :
Mr. Watcharapol Subwat

Mechanical Engineer

THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No. 002/25

3 January, 2025 Page : 2 of §
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm| Velocity Velocity Correction
m/sec inches HI0 | mohos HIO | - mfsec misee m/sec
1.00 = . . L0 0.00
302 + = ] 30 002
5.00 = = = 5.0 0.00
7.04 = = = 7.0 0.4
9.02 = = = 9.0 0.02
11.02 = - x 10 0.02
13.01 * * % 13.0 0.01
15.01 = = = 15.0 0.01
17.02 = = = 17.0 .02
20,02 = - = 20.0 .02
Vane Angel Bench Stand Model 18112
Young Meteorological Instruments
WIND DIRETION TESTED WIND DIRECTION
1] 1]
50 90
180 180
270

ol




THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No., 002/25

3 Junuary, 2025 Page : 3 of 5
Standard Barometer Tested Baromater Comection
Prassure Pressure mbar
1012.05 1z .05
1011.25 1011 025
101292 1013 -0.08
1010.09 1010 0.09
1008.87 1009 013
1010.43 1010 0.43
1011,39 1011 0.39
1011.05 1011 0.05
1010.72 1011 -0.28
101M0.30 1010 0.30
1009.81 1010 .19
1008.93 1009 .07
1009.35 1009 0.35
1009.89 1010 011
1010.57 1011 -0.43
11141 102 -0.58
101231 1012 0.31
1009.75 1010 -0.25
1010.67 1011 -0.33
1011.01 1011
Average

Calibrated by : L‘\EMTG?GK

Mr. Watcharapol Subwat

Mechanical Engineer

mnms‘laimuqu
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THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No., 002/25

3 January, 2025 Page : 4 of §
Standard Barometer Tested Barometer Correction

Pressurs Prassure mmHg
759.10 759 0.10

758.50 769 -0.50
759.76 760 -0.25
757.63 757 0.63

7568.71 757 0.29
757.88 758 .12
758.60 758 0.60

758,35 758 0.35

758:10 758 010

757.79 758 0.21

757.42 75T 0.42

756,76 757 .24

767.07 757 0.07

757.48 758 -0.52
757,949 758 0.0

758.62 759 -0.38
750.29 759 0.29

Te7.37 77 0.37

758,06 7508 0.06

758.32 758

Average

Calibrated by : \\b)'mwf"k-

Mr. Watcharapol Subwat

Mechanical Engineer

tanm':‘l:imuqu



Calibrated by : N@Mc&-

Mr. Watcharapol Subwat

Mechanical Engineer

THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No. 002/25

3 January, 2025 Page ; 5 of 5
Standard Temperature Sensor Reading
Temp. Reading Caorrection
i ‘c i
455 45 05
an4 30 04
15.6 158 0.8

Lanm's‘laimuqu

THAI METEOROLOGICAL DEPARTMENT

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

Calibration Certificate

Issued by : Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue 19 February, 2025 Certification No.  106/25
Page : 1 of 5
Object : Wind Speed & Wind Dirsction Data Logger
Manufacturer SCARLET/TECH
Type : WiL-21
Mfg Code E Wireless Receiver 2205DR0O114
Wind Sensor 2205070114
Customer F United Analyst and Engineering Consultant Co. Lid,

B1 Sal Udomsuk 41, Sukhumvit Road,
Bangchak, Prakanong, Bangkok 10260.

Calibration Condition : Temperature 251 ®C  Barometric Pressure 1011.3 hPa

NATIONAL STANDARD WIND TUNMNEL :'Wind Aloft Plotting Board
: Micromanometer Theodor Friedrichs FCO14 Serial No. 9310119 : HOOK GAGE NO 1425
M.I.5.T. Test Reference Mumber 731/241480 - Standard Velocity at 20 - 30 misec
: Ultrasonic Anemometer Model DA-B50-3TV (sensor TR-B0AH)
Serial Number 110730029 (sensor 120629586)

JAPAN QUALITY ASSURANCE ORGANIZATION - Standard Valocity a1 0 - 20 misec
STANDARD THERMOMETER : Theodar Friedrich | Dry No.8390/94 Wet No, 8389/34
: festo, teslo 645 Serial No. 02848057 : Thermoschneider No.918802
STANDARD BAROMETER : Digital Barometer Vaisala Ty 4 1I}lo. V1220015
o
A;"\“l' Barometer Vaisaly TyfSPTETITNG 4520001
1 ’ N = X
‘ '
Calibrated by : }\]p‘\ﬂ\-m-fm\_ Si%ﬁ; / / ; >
Mr. Watcharapol Subwat M. Pisabd Pfomsut | =|

Mechanical Enginecr



THAI METEOROLOGICAL DEPARTMENT

4353 Sukh it, B Bangkok 10260 Tel. 081-454-2804,0-2399-0469

The Result of Calibration

Certification No. 106/25

19 February, 2025 Page : 2 of §
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm| Velocity Velocity Correction
misec imshes H20 | inches HIO | m/sec mfsec m/sec
L.00 = = = 1.0 0.00
3.02 = * = 30 0.02
5.00 = - = 5.0 0,00
7.04 = = = 7.0 0.04
9.02 = = = 9.0 0.02
11.02 - = - 1.0 0.02
13.01 - = = 13.0 0.01
15.01 = = = 15.0 0.01
17.02 = = = 17.0 0.02
20.02 = = L] 20.0 002

Vane Angel Bench Stand Model 18112

Young Meteorological Instruments

WIND DIRETION TESTED WIND DIRECTION
0 0
90 90
180
270

Calibrated by ;

Mr. Watcharapol Subwat

THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No. 106/25

19 February, 2025 Page : 3 of 5
Standard Barometer Tested Barometer Correction
Pressure Pressure mbar
1012.08 1012 0.05
1011.25 1mn 0.25
101292 1013 -0.08
1010.09 1010 D09
1008.87 1009 -0.13
1010.43 1010 043
1011.38 1011 0,39
1011.05 1011 0.05
1010.72 1011 -0.28
1010.30 1010 0.30
1009.81 100 019
100893 1009 0.07
1002.35 1009 0.38
100989 1010 011
10057 o1 -0.43
1011.41 1011 0.41
1023 10z 031
1009.75 1010 -0.25
1067 1011 -0.33
1011.01 1011 0.

}\ké._mmeaL

Calibrated by : i\%ﬂ?k
Mr. Watcharapol Subwat

Mechanical Engineer
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Mechanical Engineer
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THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration THAI METEOROLOGICAL DEPARTMENT

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

Certification No, 106/25

Bkl o e it The Result of Calibration
Standard Barometer Tested Barometer Correction
Prassure Prassure mmHg Certification No, 106/25
759.10 759 0.10 19 February, 2025 Page : 5 of 5
758.50 759 -0.50
759,75 760 -0.25 Standard Temp Sensor Reading
75763 758 0.37 Temp. Reading Correction
756.71 757 6.29 c ¢ c
757.88 758 0.2 425 45 s
756,60 758 0.60 o4 0 G4
758,35 758 035 198 18 04
76610 758 0.10
757.79 758 -0.21
r57.42 757 042
756,76 757 -0.24
757.07 757 0.07
757.48 757 0.48
757.99 758 001 -
758.62 753 -0.38 w3y
Calibrated by :
759.29 759 029 r iﬁ\lm T@K z - / . &%
o o o Mr. Watcharapol Subwat Meleo:ﬂluglta{
e o 59 Mechanical Engineer
75832 758
Average

Calibrated by : }\ﬁ%ﬂﬂrﬁ\

Mr. Watcharapol Subwat

Mechanical Engineer

wnanslumuny wnanslumuny



THAI METEOROLOGICAL DEPARTMENT
4353 Sukhumyit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

Calibration Certificate

THAI METEOROLOGICAL DEPARTMENT

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

lssued by : Calibration & Test Saction : Meteorological Instruments Bureau

Date of Issue 19 February, 2025 Certification No.  110/25 The Result of Calibration
Page : 1 of § Certification No, 110/25
19 February, 2025 Page : 2 of 5
Object t Wind Spead & Wind Direction Data Logger Standird HODK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm| Velooity Velocity Correction
Manufacturer : SCARLET/TECH et v [l || B R e kg
1.00 = = - 1.0 0.00
Type : W21 3.02 = < = 30 0.02
5.00 - = = 50 0.00
Mifg Code £ Wireless Receiver 2205DR0116 7.04 N . R 7.0 0.04
Wind Sensor 2205070116 002 B R R 9.0 002
Customer E United Analyst and Engineering Consultant Co. Ltd. 11.02 - e . 11.0 0.02
81 Sol Udomsuk 41, Sukhumvit Road, 13.01 R . B 13.0 0.01
Bangchak, Prakanong, Bangkok 10260, 15.01 . - R 15.0 0.01
Calibration Condition : Temperature 261 °C  Barometric Pressure 1011.4 hPa (0% i B . 76 6,02
20,02 - = = 200 0,02
NATIONAL STANDARD WIND TUNNEL : Wind Aloft Plotting Board
' Micromanometer Theodor Friedrichs EC014 Serial No. 9310119 : HOOK GAGE NO 1425 Vane Angel Bench Stand Mode! 18112
N.I.S.T. Test Reference Number 731/241460 : Stanclard Velocity &t 20 - 30 mfsec Veiing MeKcRiaglcal lietiants
: Ulirasonic Anemometer Mode| DA-850-3TV (senzor TR-90AH) WG DIRETION TESTED WIND DIRECTION
Serial Number 110730028 (sensor 1206295E6) " 5
JAPAN QUALITY ASSURANCE ORGANIZATION - Standard Velocity &t 0 - 20 m/sec e i
STANDARD THERMOMETER - Theador Friedrich : Dry No.8380/94 Wet No. B389/94 - na
testo, lesto 645 Serial No. 02848057 : Thermoschneider No.918802 -

STANDARD BAROMETER : Digital Barometer Vaisala Vﬂﬂ%t}m 5 = o
A = / A
/’Wg}?l Barometer Vaisala: yﬁ%ﬁ 3\25, 0001 H \ "‘-._*,-“
2 $ ; 3 1 .\_

= ; Calibrated by :
Calibrated by : H&WL Signed : (_A_t:égngs
[l / A S Mr, Watcharapol Subwat Metkomlnglcnl n zau
Mr, Watcharapol Subwat Mr. Piso msit I £ Ll : \ -3\ : -
\ Mechanical Engineer \ O, A
A

Mechanical Engineer

- Chenanslumunu



THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No. 110/25

19 February, 2025 Page : 3 of 5
Standard Barometer Tested Barometer Correction
Pressure Pressure mbar
1012.06 1012 0.05
101125 1011 025
101292 1013 -0.08
1010.09 1010 0.02
1008.87 1009 0.13
1010.43 1010 0.43
1011.39 1011 0.38
1011.05 1011 0.05
110,72 1011 -0.28
1010.30 1010 0.30
1009.81 110 -0.19
1008.93 1009 0.07
1009.35 1009 0.35
1009.89 1010 -0.11
1010.57 1011 043
101141 1011 041
101231 1012 031
1009.75 1010 40.25
1010.67 1010 067
1011.01 1011 0.01
Average

Calibrated by : Nﬁ"‘]ﬁ@g‘ﬁL
Mr. Watcharapol Subwat

Mechanical Engincer

v
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. "

inaslumuny

The Result of Calibration

THAI METEOROLOGICAL DEPARTMENT

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

Certification No. 110/25
19 February, 2025 Page : 4 of 5
Standard Barometer Tested Barometer Correction
Pressure Pressure mmHg
758.10 759 010
758.50 758 0.50
759.75 760 -0.25
75763 758 -0.37
756,71 TaT -0.29
75788 758 -2
FHE.60 759 ~.40
758.35 758 0.35
758,10 758 Q.10
75779 758 021
757.42 Tar 042
756,76 757 -0.24
757.07 75T Q.07
T57.48 757 .48
TH7.498 758 -0.0
7E8.62 769 -0.38
759:28 758 .28
T57.37 7s7 0.37
THE.06 756 0.06
758,32 758 0.32
Average

Calibrated by : Nﬁ‘h‘“’ﬁ‘-’k

Mr. Watcharapol Subwat

Mechanical Engineer

\\ﬁ_ A -1._.
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THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No. 110/25

19 February, 2025 Page : 5 of §
Standard Temperature Sensor Reading
Temp. Reading Carrection
K> 'c 'c
455 a5 0.5
30.4 30 04
15.6 15 0.6

o\

Calibrated by :
Ne

Mr. Walcharapol Subwat
Mechanical Engineer

mnms‘laimuqu

NAC

IMTRANATEE ASSOCIATES CO.LTD

lirarates Associates o, Lie
63/14-15, 67/35-35

Petchkazemn 7,7/1, Ad. Watthapra, Bangkokyal,

Bangkok 10500 (Thadland)
Tel: +6R0HCE0RYD
Mobils: +66853959453
E-mail: 5
Wb site: www |iranatee com

Page 1 of 2 Pages

c-calibration @iranatec.com

Accredited colibration laboratory
ISO/IEC 17025:2017
NSC-TIS|-TIS 17025
CALIBRATION 03867

Air speed measurement labaratory
Collbration services department.
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NSC - TIiSI = TIS 17025
CALIBRATION 0367

Certificate Number

CW5-027-67

CERTIFICATE OF CALIBRATION

Calibration procedure:

The Cup onemometer was calibrated agains!
Standard air velocity transducer mpdels g455<12
and pitot tube with precision differentiol pressure
meter model; DPMZ2500 in an close testsaetion of
Eiffet-type wind tunnsl with 900'¢m’ cross test
section area, The WI-CL-007 bosed on IEC 61400
12-1, Wind energy generation sgstems — Port 12

1:  Power performonce meosurements  of
electricity producing wind turbines, March 2017
wis used asa calibration guldeline

This cem',ﬁfﬁre provides o traceabilty of The

megsuremant  to  recognized  the  notional
T and to ization of the

systemn of units {S1) through the NIMT (Notlonal

Metrology institute of Thailand] vie Certificate

fumber; MW-0007-24 and MW-0055-23

The reported uncertainty of measurement s
based on the standard uncertainty multiplhed by o
coverage foctor k=2, Which for @ normal
distribution corresponds to o coveroge probability
of opproximately 35%. The standerd uncertainty
has been determined in eccordance with the GUM
‘Fvolugtion of meosurement dota - Guide to the
expression of uncertainty in measurement”

MEASUREMENT ITEM : Cup anemometer
MANUFACTURER : LSl Lastem
MODEL/TYPE : Sensor; DNA202
Data logger: E-LOG
SERIAL NUMBER : Sensor: BO1705627
Dats logger: 17037708
1D NUMBER -
CONDITION AS-RECEIVED : Lised item
CUSTOMER : United Analyst and Enginesring Consultant Co., Ltd,
81 Soi Udamsuk 41, Sukhumvit Road, Bangchak,
Phrakhanong, Bangkok 10260
Traceability:
RECEIVED DATE 102 Aug 2024
MEASUREMENT DATE 207 Aug 2024
ISSUE DATE + 09 Aug 2024
ENVIRONMENTAL CONDITIONS:
Ambient condition in the laboratory are as follow:
Temperature 1230430 € Uncertainty of Measurement:
Relative Humidity 15504150 HRH
Atmospheric Pressure + 1010+ 10 hPa
PLACE OF CALIBRATION : Eiffel-type wind tunnel of Jiranatee Associates Co., Ltd.
CALIBRATION CONDITIONS * Wind tunnel cross-section area’ ana em®
Wind direction frantal area® 195 cm’
Diameter of mounting pipe’’ = mm
Blogkage ratio of test object’ 0217 H
Precanditioning : 24 hours at amblent conditions,
Measurement Condition :The average values during measurement are (23.8] °C, (41.5) %RH and {1009.0) hPa.
TABULATION OF RESULTS:
The table an next page give the measured values. il
Calibrated by: *

[#! M Sorawit Thachalad

T Miss Httrapormn Lertsomphal

Remark;

1

o1 u'h{s!fﬂm area of the wind tunnel

NAC °

JMANATER ASSOCIATES O0 LM

¥ projettid cross-section area of the tested objact inchde mounting pipe

* Diamater of mouriting plpe
Fatio 1o’

Mr. Parinya Booncharoen
Calibration Department Manager

a3 lieuns

THIS CERTIFICATE OF CALIBRATION MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTAI
IN WRITING FROM THE LABORATORY



— NAC =

S
CWs-027-57 Accredited colibration laboratory Z //:\-\ ¥
HRANATEE ASSOCIATES COLLTD 1S0/1EC 17025:2017 ’-‘,Mf;“"\c
NSC-TISI-TIS 17025 i
_ g s CALIBRATION 0367 NSC—=TISI - TIS 17025
Fuge 242 Pages iy CALIBRATION 0367
-18, 67/35-36
5 7,7/1. Ad. Watthapra, Bangkokai, Wind direction measurement laborotory
MEASUREMENT RESULTS 0600 {Fhailand) Colibration services department.
Tel +65IBEB0E12 Cartificate Number
The Cup anemometer, Unit Under Calibration {UC) was sxercise at 10 m/s for 5 minutes prior to calibration being performed. The standard air velocity 0.5 m/s : s FARRR OIS .
to 5 mfs was calculated by a standard alr velocity transducer which was installed 50 mm away from wind tunnel nozzle and Installed 40 mm away from top of ¢ _IHK-L.dlmt"“":‘?"m"""” o
the test section and the standard alr velooty 5 mfs 1o 30 my/s was calculated by 3 pitot tube with precision differential pressure meter which was instalied 50 A CWD-027-57
mm away from wind tunnel nozzle and Installed A0 mm away from top of the test section, UUC was mounted on a round vertical tube of the lower plote at
center of test section. The calibration was carried out under both rising and falling air velocity in the range of 1 m/s to 16 m/s at calibration interval of 1 m/s CERTIFICATE OF CAI-IBRATION
The results of calibration and associated measurement uncertainties are reported in the table below.
T T - Page 10f 2 Pages
Voad Temp. wind tunnel Temp. room Viue Error U (he=2)
{m/s) o) [§=] {my/s) (m/s) [m/s)
1.093 2398 24.05 0.9 0.2 031 _ )
2051 2424 2405 18 0.3 0.31 PAEASUENENT TTRM =Wind iriction Senkar = i :
MANUFACTURER - L1 Lastem The wind direction sensor was calibroted ogaingt
3.124 24.02 24.05 25 0.2 031 :
MODEL/TYPE - Sensor: DNA212 Stancard  Rotary  Encoder  modali  AXADOSTS-
4.086 2404 24.05 3.8 a3 031 Data logger: E-LOG DMO4-P2-S U0 in an close test-section of Elffel-
508 2368 24.05 49 02 231 SeRIAL NEIMBER - Sansor- 1502028 type wind tunnel with 900 cm’ érgss tostsection
6.08 2388 24.05 59 02 031 e o aren, The WI-C1-008 based on IEC.63400-12-1,
699 2352 24.05 68 0.2 031 Data Ingger: 17037708 Wind energy generation Systems. — Parr 12-1:
8.16 24.48 24.05 30 02 031 19 NUNWER iz Power performance measuraments of electricity
812 2350 24.05 31 01 031 CENHTIDN AFRECEIVED # Msed Ifem producing wind turbines, March 2017 was used os
9.8 2402 24.05 a9 01 031 CUSTOMER : tgj;“;;‘?:::m;::d E;:,I:uerlng ch;ultam Co,, Ltd a calibration guideline
11.04 2346 24.08 11 0o 031 = Sl Aot Barg i,
12.05 2364 24.04 121 01 031 Phesichanong. Sengksk 10260 :;“"‘-‘"""?;m
This certificate provides o troceabllity of The
b D A5 2L s a4 RECEIVED DATE <02 Aug 2024 measurement  to  recognized the  npotional
1396 2350 24.05 14.0 0.1 0.35 L
: MEASUREMENT DATE : 08 Aug 2024 stondords, and fo realization of the international
1503 FERY. 2405 157 01 0.39 ; SSeal e
Ef 23 b B e by b ISSUE DATE 109 Aug 2024 systermn of Units (S} through the NIMT (Notional
L s . - o - Metrology Institute of Thailand} wio. Certificate
ENVIRONMENTAL CONDITIONS: number: DA-0036-23.
Maﬁ: Ambient condition in the laboratory are as follow:
Caflbration results only count for the tested el and énv during which calib ! Temperature 123.0+3.0 c Uncertainty of Measurement:
" Velncity of standard Relative Humidity 155.0+15.0 BAH ::’ ;"””T’d """;::f"”“" of '”e""j"‘?‘;“'-;'; 4
; Atmospheric Pressure - 1010+ 10 hPa SRe-N he- o Uncertainly mintigied by o
Velocity of Linit Under Cailbration P covernge foctor k=2, Which for o normal

distribution corresponds to o covernge probability
of approximotely 95%. The standard uncertainty
PLACE OF CALIBRATION « Eiffel-type wind tunnel of liranatee Associstes Co., Lid. has bewn detsrmined in oceardance with the GUM
‘Evaluation of measurement dota - Guide to the
expression of uncertainty in meesurement’

FHOTO OF CALIBRATION SET-UP

CALIBRATION CONDITION : Wind tunnel crass-seetion area’ 800 em’
Wind direction frontatarea’ 52 em®
Dlameter of matnting pipe’ - mm
Blockage ratio of test object’ 0058 [
Praconditioning : 24 hours at amblent conditions.
Measurement Condition 1 The average values during measurement are (24.9)°C, (45,1) %RH and (1005.2) hPa.

TABULATION OF RESULTS:

The table on next page glve the measured valies. | —
Calibrated by: F | £ f -. Approved signatory; & 7 =8, /l/

[ Mr, Sorawit Thachalad | £ Mr. Parinya Booncharoen
[ Miss Jittrappmn Lertsgmphiol SANAT A M i Calibration Department Manager

Calibration set-up of the Cup anemometer calibration In the wind tunnel of Jiranatee Associates Co., Ltd. The Cup anemometer shown may differ from the

calibrated one. Remark: The proportion of the set- up (s not true to scale due to Imaging geometry. '1

* Natalie crodgsoction arca of the wind tunnel

¥ Fruie‘B!d cross-sectlon area of the tested object include mounting pipe

[ .' E] 1 =
“*1End of l:miﬂul}:ﬂ Calibration** Dlnmli!r af mounting pipe

* fatio 10

1 1
Laﬂa']i‘luﬂququ THIS CERTIFICATE OF CALIBRATION MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPR&DEZ: igt HAS E!!E E!TQ!E

IN WRITING FROM THE LABORATORY

)



CWD-037-67

Page 2 of 2 Pages

MEASUREMENT RESULTS *

The wind direction sensor was calibrated against standard rotary encoder by comparison method. During calibration, the measurement was carried out at 457
intervals in clockwise and counterclockwise directions after offset adjustment has been made. The flow speed of wind tunnel {usually 5 m/s) |s kept constant

while the sensor is rotated around its vertical axis. The results of calibration and associated are reported in the table below.
Alr speed D'y D' Error
mfs Degree [°) Degree {*) Degree ()
0.000 o 0 B0
45.000 46 1 1
50,000 90 0 ; %{\. }gﬂu
o 135.000 135 0 “0.80
180.000 180 0 9 0.80
- - 1
225,000 225 '1‘. ® % 0.80
270.000 269 4 & 0.80
315.000 314 -1 a 0.80

Remark:
! Calibration results anly count for the tested cii

* Direction of standard
" Direction of Unlt Under Calibration

l.aﬂm's‘l:imuqu

NAC

NMEANATEE ASSOCIATES COLLTD

Accredited calibrotion laboratory
ISO/EC 17025:2017
NSC-TiSI-TIS 17025

liranates Assocates Co, Lid CALIBRATION 0367

63/14-15, 67/35-35

Petchkasem 7,7/4, Ré, Watthapra, Rangkokya,

Bangkok 10600 {Taifand)

Tal: +660E6B0812

Mabile +b66863990455

E-mail; jnac-callbration @jranztes.com

Wil site Wi Jiranatee,com

P
Calibration services depariment,
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CERTIFICATE OF CALIBRATION

Certificate No. : CDT-180-67

MEASUREMENT ITEM : Temperature sensor with data logger

MANUFACTURER : L5l Lastem

MODEL/TYPE : E-LOG

SERIAL NUMBER 117037708

ID NUMBER 1=

CONDITION AS-RECEIVED : New item

CUSTOMER : United Analyst and Engineering Consultant Co,, Ltd.
#1 50i Udomsuk 41, Sukhumvit Road, Bangchak,
Phrakhanong, Bangkok 10260

RECEIVED DATE : 10 Oct 2024

MEASUREMENT DATE 1 21 Oct 2024

ISSUE DATE 1 22.0ct 2024

ENVIRONMENTAL CONDITIONS:

Ambient condition in the laboratory are as follow:

Temperature :23.0£3.0 5

Relative Humidity :55.0+150 %RH

NOTED: The certificate is valid only ta the item colibrated on date and place of calibration,

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

Page 1 of 2 Pages

Colibration procedure:

The temperature calibration was doreby

In-House cafibration mathod @5 WCL-001

according to comparison method with standard

digital temperature indicotar and standard
e probe. The I scale wse

was bosed on (T5-90.

Traceability:

The meosurement results are traceable to the
international ‘system af wnits {51 through
Natianal Institute of Metrology Thalland (NIMT)
Certificate  number:  TT-0047-24, Certificore
nimbers ER-0101-23

Reference Used During Calibration:

1. Standard Temperature Probe

Model: ST5-100 A500, Serinl No.; 667682-09
2, Digital Temperature Indicotor

Madel: DTI-1000-A MK I, Serial No.: 671407-
00591

Uncertainty of Measurement:

The reported wncertainty of megsurement is
hased on the stendard uncertainty multiplied by
a coverage foctor k=2, Which for a normal
distribution corresponds  to @  coveroge
probability of opproximately 95%. The stondard
uncertainty has been determined in eccordance
with the GUM ‘Eveluation of measurement data
- Guide to the expression of uncertainty in
measurement”

o ‘PP

Calibrated by: ‘

[ Mr, Sorawit Thachalad \ A
[ Missdittraporn Lertsomphol

¥ Miss Ruangrumpal Phoommit

Mr, Parinya Booncharoen
Calibration Department Manager

THIS CERTIFICATE MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTAINED

IN WRITING FROM THE LABORATORY

1ans3 liuan



NAC

ITRANATEE ASSOCIATES COL LT

Continuation of Certificate of Calibration Number CDT-180-67 Page 2 of 2 Pages
Result of Calibration: [ Without Adjustment [ With Adjustment
il ion R 20°Cto40°C
Function:
Tahle 1: This equipment was connected with temperature sensor Model: DMAB72.1, 5/N: 24070579,
Dimension: Diameter 14.88 mm., Length 140 mm.
Immersion Depth Standard Reading UUC Reading UUC Reading Error Uncertainty
(mm) o {Before} ("C) {After] ") e 'c)
120 20.031 18.37 19.88 015 0.082
120 25.028 231 24.82 0.21 0.082
120 30.016 28.20 29.72 -0.28 0.082
120 35.004 33.10 34.63 -0.37 0.082
120 39,998 g0l 33.57 -0.43 0.082

UUC*: Unit Under Calibration

*=*End of Certificate of Calibration***

1an&3 liauan

NAC

ITRANATEE ASSOCIATES ¢

firamatee Associates Co, Lid
B3/14-15, 67/35-36

Batchkasem 7,7/1, fla. Watthagea, Banglokyal,

Barghek 10600 {Thallarad)

Tel: +6GNBGE0E17

Mobike +B6863995453

E-mmiail, Jnac-calibration@firanates. com
Web site www. firanstes com

Certificate No. : CRT-047-67

MEASUREMENT ITEM
MANUFACTURER
MODEL/TYPE

SERIAL NUMBER
1D NUMBER

CONDITION AS-RECEIVED
CUSTOMER

RECEIVED DATE
MEASUREMENT DATE
ISSUE DATE

ENVIRONMENTAL CONDITIONS:

A ited colibration ¥
ISOYIEC 17025:2017
NSC-TISETIS 17025
CALIBRATION 0367

0.L1THD

Relative humidity and Alr Temperature measurement labaratory
Calibrotion services department

CERTIFICATE OF CALIBRATION

: Relatjve humidity with data logger
- L5l Lastem
: Data Logger: E-LOG
Sensor: DMAGT2.1
: Data Logger; 17037708
Sensor: 24070579
: New item
: United Analyst and Engineering Consultant Co., Ltd.
81 Soi Udomsuk 41, Sukhumwit Road, Bangchak, Phrakhanong,
Bangkok 10260

+ 10 Oct 2024
: 21 Oct 2024
122 Oct 2024

Amblent condition in the laboratory are as follow:

Temperature
Relative Humidity

$23.0+3.0 C
:55.0+15.0 WRH

NOTED: The certificate is valid only to the item colibrated on date and ploce of colibration,

TABULATION OF RESULTS:

The tabie on next page give the measured values.

Calibrated by:

M Spféimt Thachalad
=1 Miss Jittraparn Lertsomphol
[ Miss Ruangrumpai Phoommit

Page 1 of 2 Pages

Callbrotion procedure:

The Relmive humidity and Air  Temperoture
calibration was  done bp_ in-Howse coifbration
method as WI-CL-009 and WI-CL-010 accarding o
compaorison method with Stondord. Chilled Mirror
hygrometer with Temperature sersor ond stonderd
Humidity generotor chamber,

Traceabifity:

The meosgrements ore  troceable  to the
international system. of wnits (51) throwgh Nationo!
Institute of Meatrofogy Thallund (NIMT) Certificate
number: THOO79-23 and lironotee Associates Co.,
Ltd. Certificate mumber: COT-D01-67,

Uncertainty of Measurement:
The reported uncertainty of measurement s based
on the ¥ Itipl by a
cowerage factor k=2, Which for o normal distribution
corresponds  to o coweroge  probability  of
i a5%. The ! uncertainty hos
be=n determined i occordonce with the GUM
‘Evaluation of measurement dato - Guide to the
expression of uncertalnty In measurement”

Mr. Paninya Booncharoen
Calik Department M

THIS CERTIFICATE REPORT MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTAINED

IN WRITING FROM THE LABORATORY

1an7 limuan
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NAC AC =S
it NATEE ASSOUIATES COLLTD N Accredited calibration loboratory Q,/F\\,—-“ s
RANATEEASSOCIATHS CO: KT HRANATEE ASSOCIATES COLLTD ISO/MEC 17025:2017 KOV T
liraniatee Assoristes Cn.ltd NSC-TISI-TIS 17025 NSC - TISI - TIS 17025
63/14-15, 67/35-36 CALIBRATION 0367
Continuation of Certificate of Callbration Number: CRT-047-67 Page 2 of 2 Pages Potchiar 7,7/, d Watthisar, Bangakys, CALIBRATION 0367
?:T:;;mﬂl?"s"dl Pressure megsurement laboratory
Mabile: 466863309453 Calibration services department.
Measurament Results: E-mall- jnae-calibeationf§jmanates.com
Web site: www: jiranates.com
Thie resuits of calibration and associated measurement uncertainties are reported in the tabls below.
Result of Calibration: ¥ Withaut Adjustment [ with Adjustment CE R.n Fl c ATE 0 F c ALI B RAT' 0 N
Table 1: The results of cafibration of refative humidity at 30 °C are reported in @ble below
Calibration Range:  20%RH 1o 80%RH
Certificate No. : CPR-010-67 Page 1 of 2 Pages
Alr Temperature Standard Reading UUC Reading Error Uncertainty
e (3RH) (e} {%RH) 4 PiRet) MEASUREMENT ITEM : Digital barometer Calibration procedure: s
: The Digital barometer was colibrated against
MANUFACTURER : L5} Lastem s,
o e e e i MODEL/TYSE e bivan s Digital pressure colibrator. The WI-CLg03
29.78 5013 510 0.7 13 : Datl | Bt ¢ LCI!G wos used o o colibration guidé_}__ine.
288 #4161 814 02 21 8 Mg
SERIAL NUMBER : Sensar: R1605260 Traceability:
UUC®; Unit Under Calibration Data |ogger: 17037708 The measurement resulfs are trg&ab!p to the
ID NUMBER L international system of units (S1) through the
i CONDITION AS-RECEIVED : Used item NIMT  (National Metrology  Institute  of
***End of Certificate of Callbration*** CUSTOMER : United Analyst and Engineering Consultant Co,, Ltd. Thaifand) vio Certificate number: MP-D003-24
£1 Soi Udomsuk 41, Sukhumvit Road, Bangchak, & ¥
Phrakhanong, Bangkok 10260 Uncertainty of
Thé‘-r_rlported- uncertainty of measurement fs
RECEIVED DATE : 02 Aug 2024 hased on.the uncertainty multiplisd
MEASUREMENT DATE - 08 Aug 2024 by a coverage foctor k=2, Which for a normal
ISSUE DATE | 08 Aug 2024 ' Jygﬁ_jbuﬁnn corresponds  to @ coveroge

peabability of approximately 95%.  The
standard uncertainty has been determined in
accordance with the GUM ‘Fvaluation of
megsurement dato - Guide to the expression
of uncertainty in measurement”

CONDITION OF THIS RESULT OF CALIBRATION:
1, Reference Standard Instrument:

Instrument Maodel Serial No. Certificate No. Due Date
Absolute Pressure Transducer CPG2500 4100126P MP-0009-24 27 Dec 2024
1. Callbration effort for calibration sequence B
2. The UUC* was installed in vertical ori i above reference standard instrument and center of UUC* was used 35 the refersnce leval.
3. Calibration conditions:
4. Condition + ] Normal [ asnormal

Pressure transmitting medium ¢ Ar

o l20°C, 1 bar) :1.18 kg/m’

Hims < {55+15) %

Bty = {Bﬂ‘] G

Pome ) £{1016+10) mbar
5. The certificate is valid only to-the tem calibrated on date and place of calibration

Calibrated by: [ NAC Approved signatory: ;; %E' ’4’ .

L1 Ms. Sorawit Thachalad RANATIE AROEIATIS 0. T | Mr. Parinya Booncharoen
7| M}sﬁ.{_l_ttr'érnpm Lertsomphol Calibration Department Manager

THIS CERTIFICATE REFORT MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRQM

IN'WRITING FROM THE LABORATORY
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s NAC Accredited colibration lobarotory 4,4/‘/15:\\}‘:5
Accredited calibration laboratory {'1///:\—:\\\3' IMRANATEE ASSOCIATES CO.LLTD. ISQYIEC 17025:2017 Dy
JIRANATEE ASSOCIATES CO.,LTD ISO/EC 17025:2017 Foely s lranates Asiociates Cn.Ltd NSC-TISK-TIS 17025 NSC - TISI - TIS 17025
lirarmtee Assocktes €at1d g’:f;;;*;g ;;::i NSC - TISI - TIS 17025 T b IR CALIBRATION 0367
63/14-15, 67/35-36 CALIBRATION 0367 Bangkok 10600(Thatand]
Petchkasem 7,7/1, Rd. Watthapra. Bangkokyai, Tl e Pressure measurement loboratory
Banghoe 1”‘;;“;@“3"53 Pressure measurement laboratory Mohile: +66863999453 Calibration services department.
Tet: +H6086! 1 . ¥
3 Calibration services department. Evmall: jrac-callbrationdjiranates.com
Bchie: -EbBGBDQQ:ISB e Wb el waww.jiranatescom
E-mail: jmac-calibration@jiranates.com
Wab se wiew. | ranutes com
CERTIFICATE OF CALIBRATION i (R R
Certificate No, : CPR-010-67 Page 2 of 7 Pages
MEASUREMENT RESULTS : [ Without adjustment [ With adjustment MEASUREMENT ITEM : Digital barometer Caillration procedure: _
MANUFACTURER - LS/ Lastem The Digital barometer wos calibrated against
CALIBRATION IN THE RANGE OF : BOO mbar to 1100 mbar MODEL/TYPE - Senzor: DOAZ40.1 Digital pressure colibrator. The WI-CL-003
The results.of calibration and associated measurement uncertainties are reparted in the table below, Data logger: E-LOG was used as a callbration guidgline.
SERIAL NUMBER : Sensor: R1605260 Traceability:
uuc* Uncertaii k=2 . y .
sTo Frror mosrtaifigg () Data logger: 17037708 The measurement results ore traceable to the
{mbar) {mbar) (mbar) {mbar) 1D NUMBER - international system of units (1) through the
——— —_ CONDITION AS-RECEIVED 1 Used item NIMT () T I A logy  Insti of
30038 oot oo g8 CUSTOMER : United Analyst and Engineering Consultant Ca., Ltd. Thailand) vie Certificate number; MP-0009-24
830.12 830.0 01 0.28 81 Sl Udomsuk 41, Sukhumvit Road, Bangchak, b
860.13 859.9 -0.2 0.28 Phrakhanong, Bangkok 10260 Uncertainty of Measurement:
890,13 8900 o1 0.28 The ﬁparted uncertainty of mleusurempznr s
RECEIVED DATE : 02 Aug 2024 based on.the stondaord uncertointy multiplfed
Ja008 920.0 0.0 4 028 MEASUREMENT DATE . 08 Aug 2024 by o coverage factor k=2, Which for a narmal
950.08 949.9 02 0.28 1SSUE DATE - 09 Aug 2024 ‘distribution corresponds to o coverage
980.07 979.9 0.2 028 probability of approximately 95%. The
i “standard uncertainty has been determined in
101008 10160 o1 s accordance with the GUM ‘Evaluation of
1040.07 1040.1 oo 0.28 measurement data - Guide to the expressian
1070.05 1070.0 01 0.28 of uncertainty in megsurement’
1100.07 11000 -0.1 0.28
CONDITION OF THIS RESULT OF CALIBRATION:

£ v
Note: UUC® Unit Under Calibration 1. Reference Standard Instrument:

: To convert the result In repart unit to Pa should be multiply by 100 Instrument Maodei Serial No. Certificate No. Due Date
Absolute Pressure Transducer CPG2500 4100126P MP-0003-24 27 Dec 2024
1. Calibration effort for calibration sequence B
y - 2, The UUC* was installed in vertical orientation above reference standard Instrument and center of UUC* was used as the reference level,
*End of certificate* 3. Calibration conditions: .
4. Condition : B4 Normal [ Abnormal
Sl = Pressure transmitting medium : Air
I (20°C, 1 bar) : 1.19 kgfm®
1 Hamp < [55£15) %
LT o Lok L2383) T
i i P Pt :1010210) mbar
! 5. The certificate is valid onlyto the tem calibrated on date and place of calibration

| : %
Callbrated by; i AL d signatory.

] M, Sorawit Thachalad  —— - Mr. Parinya Booncharoen
izl Mléiﬂ_tkré‘ncrrl Lertsamphol — Calibration Department Manager

\ 5
tﬂﬂaﬁﬁ‘lumUﬂu THIS CERTIFICATE REPORT MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPROM

IN WRITING FROM THE LABORATORY




NAC

JIRANATEE ASSOUCIATES CO.LTD

lrzratee Associates Co, Lid
63/18-15, £7/35-36

“\“‘I " u',,,ﬂ’

o~ \_\__:‘/ s,
=~ 3
S“h\:_:// =
-': /-_“\
Accredited colibration loboratory f. /-_/;-1.\_:\\\
ISO/IEC 17025:2017 RTRR R
NSC-TISI-T1S 17025 NSC - TISI - TIS 17025
CALIBRATION 0367

CALIBRATION 0367

Petchkasam 7,771, Ad Wart hapra, Sacghokyui

Bangkok 10600 Thailsnd )

Tek: 46608680812

Mobile. +6EA63933453

E-mail: [nac-calibration@jiranatee.com
Web e waww jiranates com

Certificate No. . CPR-010-67

MEASUREMENT RESULTS
CALIBRATION IN THE RANGE OF

Pressure measurement laborotary
Calibration services department.

CERTIFICATE OF CALIBRATION

Page 2 of 2 Pages

: ¥ Without adjustment [ With adjustment
: 600 mmHg to 825 mmHgz

The results of calibration and associated measurement uncertainties are reported in the table below.

sTD uuc* Error Uncertainty (k=2) |

(mmHg] [mmHg) [mmHg) (mmHg)
600.18 600.1 0.0 021
622 65 622.5 01 0,21
645.16 B45.0 02 0.21
667.66 6575 0.1 0.21
£90.13 690.1 0.0 0.21
T12.63 7125 01 021
735.13 735.0 0.1 021
757.63 757.6 0.0 021
780.13 780.1 oo 021
802:62 8025 0.1 0.21
825,14 825.1 B 0.1 0.21

Note: UUC* Unit Under Calibration

: To convert the result in report unit to Pa should be multiply by 133.32

*End of certificate *

wnanslumuny

63/14-15,67/35-36, Soi Pelchkasem?,7/1, Pelchkasem RAd,
Watthapra, Banghohyai, Bangkoh 10600 Thailand,
NAC Tel: (66) D2-8680812#13 Fax: (66) 02-8680860 www.jiranates.com

CALIBRATION REPORT

Calibration: Number, : AG3-0108

Page 1 of 2

Measyrement |tem Aain geuge with dats logger

Manufacturer L8 Lastem

LSi Lastem

1 gauge:

(ata lpoger:

Rain gauge: DRAZ30.1&C

Serlal Number

D NO

ingering Consulia
Subhumuit Foe

ed Anglysl and Eng

T

Udomsuk 41 h, Fhrakhangng, Bangkoh |

environmental Congition:

hEe measure: L wag carried oul in an ambient tempsrature of (25£3)°C. anderelative humidity of (50218)%.

Mes
The Rain g

rment Method:
. Unit Under Calibration (UUC) wes calibrated by Preciglon réference botile with flow adjuster at (ow rate 0.6 mm

per minute or 1 fipping every 20 seconds. The tpping number was delermined by procedures below.

1. Obtain rain gauge inlet area:

Haln pauge precize diameter in cm = Diameter/2 = R [ri;;rim-h
414 (UUC diameter=-20,3 cm, UUC radius = 1018 cm)
323.6 cm'.
sl comrect rain g:Ju-Ee answer (nlmber of lippings) using 323.0

B area =

cm inlet srea ond 0.5 L of rain

&) 10000 emg / 3236 cm Ynlet'sres = 30,90 (rain gouge area 1/3020 of square meter)
bl 3090 * 05 L volume=1548 mm (mm of rain over 1 m  surface) 500 mi of rain volume on the rain

gauge -area 1545 mm of fain

©) Number of ligging=3H.45 4 02 mm = 77 lppings.

Note: Rain geuge is fully cleaned and {eveling prior the calibration performed.

remen| Date whug OB, 2
Date =hug 09,

Calipralsd by:
[ e, Sorawit Thachalad
Miss Jittraporn Lertsomphal

Mr. Parinya Booncharosn

—

Calibration Oepartmenl Managsr
ITRANATER AsSac q

©enanslumugy




63/14-15,67/35-36, Soi Pelchkasem7,7/1, Petchkasem Rd,
Watthapra, Banghohyal, Bangkok 10600 Thailand.
NAC Tel: (66) 02-B6BOB 12413 FPax: (66) 02-B680860 www.jiranatee.com

Calibraion Number: RE-01082024
Page 2 of 2 Pages

Continuation of Calinration of Calibration Number

Result of Calibration: [ Without Adjustment O win Adjustment

The results of callbration are reported in table below.
i Ha0 . .
ol il Determined Tipping Tipping counl Acceplabie Tipping count
{mly ? :
500 77 78 76 - 79
500 77 78 T8 79
500 77 79 it -9
500 77 78 16 - 79
500 77 7Q 75.- 79
Remark: The procsdure s made o verify the coregt reading of the Unit unger Calibrafion rain gauge when a precise volume of
water falls into cons. We guggest that the number of lpping should be within +2%différent, from the 77 lpping (correct range.

75-7¢ tipping! |t means tha! the rain gauge meets the manufactyrer acceplable it

**end of calibration réport**

mnms‘l:imuqu

NAC

INRANATEE ASSOQUIATES COLLTD,

Jranatee Assocates Co Lid
63/14-15, 67/35-36

Petchkasem 7,7/1, Rid Warthapra, Bangkokyai,

Binghok 10600{Thalland)
Tai: +hE08680812
Mibife: «66853099453

E-mzil: jnac-calibration@iranates com

Welr Alte| www Jiranatee com

Page 1 of 2 Pages

MEASUREMENT ITEM
MANUFACTURER
MODEL/TYPE

SERIAL NUMBER

1D NUMBER
CONDITION AS-RECEIVED
CUSTOMER

RECEIVED DATE
MEASUREMENT DATE
ISSUE DATE

ENVIRONMENTAL CONDITIONS:

Accredited colibration ioboratory
1SO/MEC 17025:2017
NSC-TISFTIS 17025
CALIBRATION D367

Alr speed measurement labaratory
Callbration services department.
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NSC - TISI-TIS 17025
CALIBRATION 0367

Certificate Number

CW5-028-67

CERTIFICATE OF CALIBRATION

: Cup anemometer

: L5l Lastem

+ Sensor: DNA20Z
Data logger: E-LOG

: Sensor: BQ1705626
Data logger: 17037713

: Used jtem

: United Analyst and Engineering Consultant Co., Ltd.
81 5ol Udomsuk 41, Sukhumyit Road, Bangchak,
Phrakhanong, Bangkok 10260

202 Aug 2024
S OF Aug 2024
+ 08 Aug 2024

Ambilent condition in the laboratory are as follow:

Temperature
Relative Humidity
Atmaspheric Pressure

PLACE OF CALIBHATION

CALIBRATION CONDHTIONS

Preconditioning
Measurement Condition

TABULATION OF RESULTS:

The table on next page give the measured values.

Callbrated by:
[ Mr. Sorawit Thachalad

[I Miss Jittraporn Lertsomphal

N u%echunumq!mewwmml

23030 ¢
t55.0+15.0 WHH
£ 1010 10 hPa

: Elffel-type wind tunnel of liranatee Associates Co,, Ltd.

: Wind tunnel cross-settion area’ 00 em’
Wind direction frantal ares® 195 em’
Diametar of mounting pipe’ - mm
Blockage ratio of test object” n.217 [1

1 24 hours at ambient conditions,

Calibration procedure:

The Cup anemometer was cailbroted ogainst
Stondard air velocity tronsducer model® 845512
and pitot tube with precision differentiol pressure
meter model: DPM2500 in an dlase testssertion of
Eiffel-type wind tunnel, with 900 cm’ cross test
section area, The WI-CL-D07 bused on JEC 51400
12-1, Wind energy generotion systems — Part 12-
i: Power performance measurements  of
electricity producing wind turbines, March 2017
was used asa calibration guideline.

Troceabilty:

This certificote provides o troceability of The
megsuremght o recognized  the  natlonal
stondlards] ond to reohization of the international
system af units ($]) through the NIMT (National
Metrology Institute of Thoiland) vie Cerfificate
pumber: MW-0007-24 and MW-0(155-23

Uncertainty of Measurement:

The report neertainty  of is
bosed an the stondord uncertainty multiphed by o
coveroge foctor k=2, Which for a normol
distribution carresponds to a coverage probobility
of approximotely 5% The standord wncertainty
has been determined in occordance with the GUM
‘Evaluation of measurement data - Guide 1o the
expression of uncertainty in measurement”

1 Theaverage values during measurement are (24.5) °C, (43.0) ®RH and (1009.1) hPa.

Cmich

i . ) s

by crass-section ares of the tested object include mounting pipe
* bi of mounting pipe
‘Eaun’tn‘

Mr, Parinya Booncharoen
Calibration Departrment Manager

wenashununy

THIS CERTIFICATE OF CALIBRATION MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN 0BT,

IN WRITING FROM THE LABORATORY



Certificate Number

CWs-028-67

Page 7 of 7 Pages

MEASUREMENT RESULTS *

The Cup anemometer, Unit Under Calibration (UUC) was exercise at 10 m/s for 5 minutes prior to calibration being performed. The standard air velocity 0.5 m/s
to 5 m/s was calculsted by a standard air velocity transducer which was instalied 50 mm away from wind tunnel nozzie and instalied 40 mm away from top of
the test section and the standard alr velocity 5 m/s to 30 my's was calculated by 2 pitot tube with precision differential pressure meter which was instailed 50
mm away from wind tunnel nozzle and installed 40 mm away from top of the test section, UUC was mounted on 2 round vertical tube of the lowsr plate at
center of test section. The calibration was carrled out under both rising and falling air velocity in the range of 1 m/s to 16 m/s at calibration interval of 1 m/fs
The results of callbration and associated measurement uncertainties are reported in the table below

[ Temp. wind tunnel Temp. room Vewe Error U (k=2)
(m/s) (el °c) (m/s) (my/s) (m/s)
1.10 24.08 24.75 091 -0.19 8,31
2.056 15.40 2475 1.84 022 0.31
3148 2410 24.75 291 023 0.31
4.060 2410 2475 376 030 0.31
5.10 23.80 2475 491 019 031
6.05 2550 24.75 591 013 0.31
6.99 2350 24,75 6.83 -016 0.31
811 25.08 24.75 7.98 012 031
512 24.10 24.75 5.06 -0.06 0.31
9.96 24.70 2475 5.90 -0.06 031
1105 2420 24.75 1108 0.00 0.31
12m 2452 24.75 11597 -0.04 0.35
1303 2430 24.75 1296 -0.07 0.31
1389 24.44 24.75 1396 -003 0.38
15.00 2430 24.75 1496 -0.04 0.37
16.01 2430 2475 16.02 0.01 0.34

Remark:

* Calibration ¥ far i i itions duri libration took place

“Velocity of standard

Valodty of Unit Under Calibration

PHOTO OF CALIBRATION SET-UP

Calibration set-up of the Cup anemometer calibration in the wind tunnel of firanatee Associates Co., Ltd. The Cup anemometer shown may differ from the
calibrated one. femark: The proportion of the set- up is not true to scale due to imaging geometry.
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Accredited colibration laboratory /.—-/—\\ k:
IRANATEE ASSOCIATES CO.LLTD ISO/IEC 170252017 '5:,”,/?\“\-}
nin
i tisdnid NSC —TISI—TIS 17025
STt hetucates 66 Ak i CALIBRATION 0367

63/14-15, 67,
Wind direction measurement laborotary
Colibration services department.

Teol: +GA0BGA0A12 Certificate Number
Mabik: «6636335

CWD-028-67

CERTIFICATE OF CALIBRATION

Page 1 of 2 Pages

MEASUREMENT ITEM : Wind Direction Sensor Calibration procedure:
MANUFACTURER : LSl Lastem The wind direction sensor was colibrated ogainst

Standord  Rotary Encoder model: AX4009T5-

MODEL/TYPE : Sensor: DNA212 ¥
Data fogger: E-LOG DMO4-P3-5-L0 rr; anht'n’:;; re_t,(.‘vserrion of Efﬂfff-
- e wind tunmel wit oM cross testsection
SERHULIHMBER s smmsar: 1105HAA2 z'eu' The Wi-CL-008 based on IEC G3400-12-1,
Rata logger: 1703713 Wind energy generation Systems - Part 12-1
1D NUMBER # Power performance measurements of electricity
CONDITION AS-RECEIVED * Used item producing wind turhines, March 2017 was used as
CUSTOMER : United Analyst and Engineering Consultant Co., Ltd, a calibration guideline,
81 Sol Udomsuk 41, Sukhumvit Road, Bangchak,
Phrakhanong, Bangkok 10260 Traceability:
This certificate provides o traceabiiity of The
RECEIVED DATE : 02 Aug 2024 meosurement  to revognized  the  national
MEASUREMENT DATE < 08 Aug 2024 stondards, and to realization of the international
ISSUE DATE : 09 Aug 2024 system af Units (SI) through the NIMT (National
Metrology Institute of Tholland) via Certificate
ENVIRONMENTAL CONDITIONS: number: DA-0036-23.
Ambient condition in the laboratory are as follow:
Temperature :23.0+£30 ‘C Uncertointy of Measurement:
Relative Humidity 550150 %RH The. reported. uncertainty of measurement is
Almienhars ressire 1010410 hea based on the stondord uncertainty multiplied by o
coveroge  foctor k=2, Which for ¢ normal
distribution corresponds o a coveroge probability
af appr ly 95%. The standord uncertainly
PLACE OF CALIBRATION ¢ Elffei-type wind tunnel of Jiranatee Associates Co., Lid hae been determined in accardance with the GUM
‘Evaluation of measurement dota - Gulde to the
expression of ungertainty in megsurement’
CALIBRATION CONDITION : Wind tunnel cross-seetion area’ 500 em’
Wind direction frontal area’ 52 om’
Diameter of mdunting pipe’ . mm
Blackage ratio of teet object’ 0058 [
Preconditioning 1 24 hours atambient conditions.
Measurement Condition : The average values during measurement are (24.3)°C, {45.1) %AH and {1005.1) hPa
TABULATION OF RESULTS: i

The table on next page give the measured values. ]

Calibrated by: ‘ pprovad signatory:
¥ Mr. Sorawit Thachalad T

11 Miss Jittraparn Lertsomphaol

. Mr. Parinya Booncharoen
i Calibration Department Manager

el 8
Nomde cross-saction ares of the wind twnne|
* Projectd crass-sectlon area of the tested bject include mounting pipe
: Dllﬂhéf of mounting pipe
* Ratio 1o !

1
THIS CERTIFICATE OF CALIBRATION MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRBEEEi iat Eﬂ EQEE Ziu&y

IN'WRITING FROM THE LABORATORY



Certificate Number

CWD-028-67

Page 2 of 2 Pages

MEASUREMENT RESULTS

The wind direction sensor was calibrated against standard rotary encoder by comparison method. During callbration, the measurement was carried cut at 45"
intervals in clockwise and counterclockwise directions after offset adjustment has been made. The flow speed of wind tonned (useally 5 my/s) is kept canstant
{ uncertainthes are reported In the table below.

while the sensor is rotated around its vertical axis. The results of cali and

Alr speed [+ i o
m/s Degres (%) Degree (%)
0.000 ]
45.000 46
90.000 g1
35,
504 135,000 135
180.000 181
225,000 226
270.000 T
315.000 315
Remark:
" Calibration results only count for the tested circ o5 and during which

" Direction of standdrd
" Dhiraction of Unlt Under Calibration

TTHANATEE ASH ALY 0 _’m
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NAC

JIRANATER ASSOCIATES COLLTD

Accredited calibration labaratery
ISOAEC 17025:2017
NSC-TISI-TIS 17025

firanatee Associates Co, Ltd CALIBRATION 0367

B3/14-15, 67/35-36

Petchkasem 7,7/1, Rd, Watthapra, Bangkokyal,
Ppeghok 16600 [Thalind b

Tel: +6608630812

Mnbile: 66863335453

E-mall; jrac-calibrationi@jiranates com

Welb site: www jiranates com

Temperatire measurement labaratory
Cafibration services department.

“\\Ill”l”?‘

=~

NSC - TISI—=TIS 17025
CALIBRATION 0367

CERTIFICATE OF CALIBRATION

Certificate No. : CDT-1B1-67

MEASUREMENT ITEM : Temperature sensor with data logger

MANUFACTURER : LSl Lastam

MODEL/TYPE 1 E-LDG

SERIAL NUMBER ;17037713

ID NUMBER =

CONDITION AS-RECEIVED t New (tem

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

RECEIVED DATE <10 Dct 2024

MEASUREMENT DATE :21 Dct 2024

ISSUE DATE 1 22 Oct 2024

ENVIRONMENTAL CONDITIONS:

Ambient condition In the laboratory are as follow:

Temperature 1230430 i

Relative Humidity 1550150 %RH

NOTED: The certificate is valid only to the item calibrated on date and place af calibration.

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

Calibrated by: _' ] \ppi

Page 1 of 2 Pages

Calibration procedure:
The temperature colibration was done by
fn-House colibration method “as  WICL-001

oecording to comparison method with
digital temperature indicator and standord
o ure probe. The temper & scale use

was based on |T5-90.

Traceability:

The meosurement resulls are troceable to the
international system of units (5] through
Nat! st of b logy Thailand (NIMT)
Certificate  number:  TT-0047-24,  Certificate
nimber: ER-0101-23

Reference Used During Calibration:

1. Standard Temperature Probe

Madel: 5T5-100 A500, Serial Na.: 667682-09
2 Digital Temperature Indicotor

Madel: DTi-1000-A MK 1|, Serial No.: 671407-
005581

Uncertainty of Measurement:

The reported uncertainty of measurement is
based an the dard uncertainty multiplied by
a covernge foctor k=2, Which for o normal
distribution corresponds  fo o coveroge
prabability of app Iy 95%, The fard
uncertainty has been determined In oecordance
with the GUM ‘Evaivation of meosurement dato
- Guide to the expression of uncertainty in
measurement”

[ Mr, Sorawit Thachalad {
[ MissJittraporn Lertsomphal
[ Miss Ruangrumpal Phoommit

Mr. Parinya Booncharoen
Calibration Department Manager

THIS CERTIFICATE MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTAINED

IN WRITING FROM THE LABORATORY

1an&3 liauan



NAC

IHRANATEE ASSOCIATES COLLTD

Continuation of Certificate of Calibration Number CDT-181-67 Page 2 of 2 Pages

Result of Calibration: [ Without Adjustment B With Adjustment

Calibration Range: 20°Cto40°C

Functian:
Table 1: This i was cted with P sensor Model: DMAB72.1, 5/N: 24070483,
Dimension: Diameter 14.88 mm., Length 140 mm.

Immersion Depth Standard Reading UUC Reading UUC Reading Error Uncertainty
(mm) ra (Before} ("C) {After] [°C) e (c

120 20,021 18.38 20.27 025 0.082
120 25,028 373 25.20 0.18 0.082
120 30.015 2811 30.14 012 0.082
120 35.004 33.00 35.08 0.07 0.082
120 39995 37.89 39.99 0.00 0.082

UuC*: Unit Under Calibration

***End of Certificate of Callbration®**

tlan&3 liauan

NAC

JNTRANATEE ASSOCIATES (

cigtes Co. tid
36

firanatee &
68171415 &
Pafchkasem 7.
Banghos 10650 (Thaitand |

Tel: +GE08680812

Mablle »56863999453

E-mal; nac-califsrationE)anates com
Web slte www firanatee com

1, Rd. Watthapea, Rangkoscya,

Accredited cafibration laboratory

0L LT ISQAEC 17025:2017

NSC-TISI-TIS 17025
CALIBRATION 0367

Retative humidity and Alr Temperature measurement laboratory

Calibrotion services depariment

CERTIFICATE OF CALIBRATION

Page 1 of 2 Pages

Cafibrotion procedure;

The Refotive humidity ond Alr - Temperoture
colibration was  done by, in-House calibration
method as WHCL-002 and WI-CL-010 ageording o
comparison method ‘with Standgrd. Chilled Mirror
hygrometer with Tempergture sensor and stondord
Humidity generatar chamber,

Troceability:

The —mweosurements  are  freceable o the

Certificate No. : CRT-D48-67

MEASUREMENT ITEM : Relative humidity with data logger

MANUFACTURER < L51 Lastem

MODEL/TYPE : Data Logger: E-LOG
Sensor: DMAGT2.1

SERIAL NUMBER = Data Logger: 17037713
Sensor: 24070483

ID NUMBER -

CONDITION AS-RECEIVED - New item

CUSTOMER : United Analyst and Engineering Consultant Co., Ld,
81 Sol Udomsuk 41, Sukhumvit Aoad, Bangchak, Phrakh
Bangkok 10260

RECEIVED DATE + 10 Oct 2024

MEASUREMENT DATE 121 Oct 2024

ISSUE DATE 122 0ct 2024

ENVIRONMENTAL CONDITIONS:

Amt dition in the laboratory are as follow:

Temperature :23.0+3.0 =

Relative Humidity 1550150 HRH

NOTED; The certificate is valid only to the item calibrated on dote ond ploce of colibrotion.

TABULATION OF RESULTS:

The table on next page give the measured values.

Callbrated by:

L1 MrSoralwit Thachalad
& Miss Jittraparn Lertsomphal
X Miss Ruangrumpal Phoomimnit

ational System of units (51 through Nationol
Institure of Metralogy Thalland (NIMT] Certificate
number: THOD79-23 ond Jiranatee Associotes Ca,
Ltd. Certificate number: COT-DO1-67.

Uncertainty of Measurement:
The reparted uncertainty of measurement js based

‘on the stondord  uncertainty. multiplied by o

caverage factor k=2, Which for @ normal distribition
corresponds  to o coverage  probabiity  of
approkimately 85% The stondord uncertainty hos
been determined in occordance with the GUM
‘Evaluation of measurement data - Guide to the
expression of uncertainty (n measurement”

N e R £ U, - A AT 2 )

Calibration Department Manager

THIS CERTIFICATE REPORT MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTAINED

IN WRITING FROM THE LABORATORY

1anan3 liauan
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- = . Accredited colibration loboratory {r{/’/-f_-:\“-\\‘\“
ITRANATEE ASSOCIATES <O, LTD ITRANATEE ASSOCIATES CO.LLTD ISO/IEC 17025:2017 ":‘n‘..l..h‘\‘
lirariates Associates Co, L NSC-TISI-TIS 17025 NSC - TISI - TIS 17025
63/14-15, 67/35-36 CALIBRATION 0367
. Patchiasern 7,741, Rd. Watthapra, Sanakokyil, CALIBRATION 0367
Continuation of Certificate of Calibration Number: CRT-048-67 Page 2.0f 2 Pages Bangkok 10500 {Thailand)
ek +ESOBEBORTZ Pressure measurement laboratory
Moblle: +66851999453 Calibration services department.
Measurement Results: £-mall: [rac-calibrationi@jiranatae.com

Wb skel www.jfranatoe com

The results of calibration and associated measurement uncertainties are reported in the table below,

Result of Calibration: ¥ Without Adjustment [ with Adjustment CERTIFICATE OF CALIBRATION

Table 1: The results of cafibration of relative humidity at 30 °C are reported in table below:

-3 H H
Leltheation fmgs: . 20KRH t0 3R Certificata No.  : CPR-011.67 Page 1 of 2 Pages
Alr Temperature Standard Reading uuc Reading Error Uncertain
e {%RH) {3RH) (%RH) [%RH) MEASUREMENT ITEM : Digital barometer Callpration procedure;
The Digital barometer was calibrated against
MANUFACTURER < LSI Lasti 4 i s
2987 19.70 203 06 0.78 e Digital pressure calibrator, The Wi-Cla003
MODEL/TYPE : Sensor: DOAZ40.1 MR g Wy
2980 5053 51.2 07 13 was used as a calibration guideline.
o 5 Data logger: E-LOG
2981 81.69 820 i : ¥ [
SERIAL NUMBER : Sensor; RIEDSIZS? Traceability:
O Ui U e ciisratian Data logger: 17037713 The meosurement results ore trageable to the
ID NUMBER 3 international system of units (SI) through the
CONDITION AS-RECEIVED : Used item NIMT (Notional  Metrology  Institute  of
***End of Certificate of Calibration*** CUSTOMER : United Analyst and Engineering Consultant Co,, Ltd, Thailand) via Certificate number; MP-0005-24
&1 Soi Udomsuk 41, Sulkhumvit Road, Bangchak,
4 Phrakhanang, Bangkok 10260 Uncertainty of Measurement:
[ 1 The' seported uncertainty of meosurement (s
b o RECEIVED DATE : 02 Aug 2024 based an.the standard uncertainty multiplied
~ MEASUREMENT DATE - 08 Aug 2024 by a coverage foctor k=2, Which for o normal
r. 1 (_‘ “ ISSUE DATE - 09 Aug 2024 distribution corresponds to @ coverage
¥\ prabability of opproximately 95%. The

standard uncertainty has been determined in
accordance with the GUM ‘Eveluation of
measurement dota - Guide to the expression
of uncertainty in megsurement”

NRANATEF ASOCINTES €0 17T

CONDITION OF THIS RESULT OF CALIBRATION:
1, Reference Standard Instrument:

Instrument Model Serial No. Certificate Mo. Due Date
Absolute Pressure Transducer CPG2500 4100126P MP-0009-24 27 Dec 2024

1. Callbration effort for calibration sequence B
2. The UUC* was installed in vertical orientation above reference standard instrument and center of UUC* was used as the reference level,
3. Calibration conditions:

4. Condition + [ normal O Abngrmal
Pressure transmitting medium < A
1120°C, 1 bar :1.19 kg/m’
Harsy {55415} %
Lironb :42343) °C
Db 141010+10) mbar

&. The certificate is valid only te the item calibrated on date and place of calibration

| R %]

| .
Calibrated by; ! I 15 \pp
[ My, Sorawit Thachalad e o Mr, Parinya Booncharoen
[ Miss Jittraporn Lertsomphel TRANATIR ASHEMCES €41, 11 Calibration Department Manager

1
l'ﬁﬂﬂ’l’1ﬂﬂ')ﬂﬂ“ THIS CERTIFICATE REPORT MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR NEMDM

IN WRITING FROM THE LABORATORY
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N A Accredited calibration laboratory =Nk
3 ) A
JIRANATEE ASSOCIATES COLLTD (S0/IEC 17025:2017 A
i 5 NSC-TIS/-Ti5 17025 NSC - TISI - TIS 17025
liraratee Associstes Co. Lo
53/14-15, 57/35-36 CALIBRATION 0367 CALIBRATION D367
Pexchkasem 7.7/1, Rd. Watthapra, Bangkokyal,
Banigkok 10600 (Thadand) Pressure measurement faboratory
JE5 SOCOREE0RTS e Colibration services department.
Mobile: +56REIHII453
E-muil: jnac-calibration@jiranates.com
Web ste: www jiraraties com
Certificate No. £ CPR-011-67 Page 2 of 2 Pages
MEASUREMENT RESULTS + 4 Without adjustment 1 With adjustment
CALIBRATION IN THE RANGE OF : 800 mbar to 1100 mbar
The results of calibration and assoctated measurement uncertainties are reported in the table below,
sTD uuc =T Error Uncertainty (k=2)
{mbar) {mbar) {mbar) {mbar)
&00.15 800.1 -01 028
810,12 B30.0 0.1 0.28
86013 E60.0 -0.2 0.28
890.09 890.0 0.1 0.28
920.11 810.1 oo 0.28
950.10 949.9 02 0.28
980.08 980.0 -0 0.28
1010.07 10100 -0.1 0.28
1040.07 1040.0 0.0 0.28
1070.06 1070.0 -0.1 0.28
1100.06 1095.8 % -0.2 0.28

Note: UUC* Unit Under Calibration

: To convert the result in report unit to Pa should be multiply By 100

*End of certificata®

|
|
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NAC

Accredited calibration loboratory

HHRANATEE ASSOCIATES COLLTD ISO/IEC 17025:2017
lirantee Associates Co Lt NSC-TISI-TIS 17025
B3/14-15, 713536 CALIBRATION 0367

Petchhasem 7,7/1, 8d Watthagra, Bangkokyal,
Banghok LOBOD Thaiand]

Tel: +EE08680812

Mobile: +65863%93453

E-mall: |nac-calibraton®)iranatae.com

Wl sie: wwwjiranater con

Pressure measurement laboratory
Calibration services department.

W e,
o\ f:’

NSC - TISI - TI5 17025
CALIBRATION 0367

CERTIFICATE OF CALIBRATION

Certificate No. : CPR-011-67

MEASUREMENT ITEM : Digital barometer

MANUFACTURER : LSi Lastem

MODEL/TYPE : Sensor: DOA240.1
Data logger: E-LOG

: Sensor: R1605257
Data logger; 17037713

SERIAL NUMBER

1D NUMBER 1=

CONDITION AS-RECEIVED : Used item

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

RECEIVED DATE : 02 Aug 2024

MEASUREMENT DATE : 08 Aug 2024

ISSUE DATE =09 Aug 2024

CONDITION OF THIS RESULT OF CALIBRATION:
1. Reference Standard Instrument:

Absolute Pressure Transducer CPGE2500 41001260 MP-0009-24

1, Calibration effort for calibration sequence B

2, The UUC* was installed in vertical ori
3. Calibration conditions:
4. Conditian : [ marmal [ Abnarmal
Pressure transmitting medium < A
(20°C, 1 bar) :1.19 jegfm’
Heomp Y[55415) %
Tt 142323) °C
Pame :42010+10) mbar

5, The certificate is valid onlyto the ftem calibrated on date and place of calibration

Page 1 of 2 Pages

Calibration procedure:

The Digital baremeter was calibrated against
Digital pressure colibrator, The WI-CL003
was used as a calibration guideline,

Traceabiiity:

The measurement results are traceable to the
international system of units ffi) thraugh the
NIMT  (Nationa!l Metrology  Institute  of
Thailand) wa Certificate number: MP-0003-24

Uncertainty of Measurement;:

Thereparted. uncertainty of measurement is
based on.-the standord uncertainty multiplied
by o coverage factor k=2, Which far a normal
distribution corresponds to o coveroge
probability of approxi fy 95%. The
standard uncertainty has been determined in
occordance with the GUM ‘Evaluation of
measurement data - Guide to the expression
of uncertainty in measurement”

Due Date
27 Dec 2024

above reference standard Instrument and center of UUC* was used as the reference leval.

Calibrated by:
O Mr, Sorawit Thachalad
& Missyittraporn Lertsomphol

TRANK

Mr. Parinya Booncharoen
Calibration Department Manager

]
THIS CERTIFICATE REPORT MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRO*M

IN WRITING FROM THE LABORATORY



NAC

JIRANATEE ASSOCIATES COLLTD

lirsratee Associates Cor Ltd

B3/14-15, 6Y/35-36

Petchkasem 7.7/1, Rd Watthapra, Banghkokyai
Bangkok 10600 Thailand)

Tel +GENBERORLT

Mobile: <6BEE39II453

E-mall- [nac-calibration iBjiranates com

Web ste: www firanatee com

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

Pressure measurement loboratory
Caolibration services department.

i,
SN,

NSC - TISI - TIS 17025
CALIBRATION 0367

CERTIFICATE OF CALIBRATION

Certificate No. ¢+ CPR-011-67

MEASUREMENT RESULTS
CALIBRATION IN THE RANGE OF

The results of calibration and associated measurement uncertainties are reported in the table below.

+ [+ Without adjustment

11 With adjustment

: 600 mmHg to 825 mmHg

Page 2 of 2 Pages

5TD uuc* Error Uncertainty (k=2)
(mmHg) (mmHg) (mmHg) (mmHg)
600.18 6001 o0 021
622.65 6226 01 0.21
645,16 545.0 01 0,21
667.63 667.5 01 0.21
690.15 £90.1 0.0 0,21
712.65 115 01 021
735.14 7351 0.0 0.21
757,63 757.6 -0.1 0.21
780,13 780.1 0.0 0.21
80162 8026 01 D21
8325.13 825.0 -0.2 0.21

Note: UUC* Unit Under Calibration

: To convert the resultin report unit to Pa should be multiply by 13332

*End of certificate*

mnms‘laimuqu

63/14-156,67/35-36, Soi Petchkasem/7,7/1, Pelchkasem Rd,
Watthapra, Banghohyai, Bangkok 10600 Thailand.
Tel: (66) 02-8680812#13 Fax: (66) 02-B6B0860 www jiranatee.com

NAC

CALIBBATION REPORT

Calibration Number. : BG-01 22024
Pa

e 1 of 2 Pages

fain gauge with data loggsr

Manulacturer DOata iogger: LSI Lagtem

Rain gauge: LS Lastem

Data logoer: E-LO0

Ran gauge: DEAZ230,1

Lata r 17037713
Rain gsuge: 19050180

1D NO

Customear ¢ Unlted Analyst and Engineering Consullant Co

8] Soi Udomsuh 41, Sukhumvit Boad, Bangchah, Phrakhanong, Banghok 10200

fronmental Condition

The measuwrement was carried out in an ambient temperature of [25:3)°C. anth retative: humidity of {50=15)%.

Measuremeant Methad:
The Buin gauge, Unit Under Calibralion (UUC) was calibrated by Precision referance pollle with flow adjuster sl low rate 0.4 mm
per minute or 1 lipping every 20 seconds. The tipping number wea determined by procedures below

1. Oblain rain gauge inlel area:

Hain gauge precise diameter in cm = Diameler/2 = A (radius)
Rain ¢ 3 = A'A3. 14 (UUC dismeler = 203 cfn, UUC radius 1015 cm)
Rain gauge area = 3234 u"rr:
2. Oblain thearetical correct rain gauge answer (qumber of lppings) using 3236 cm  inlet area and 0.5 L of rain,

“liplet @rga = 3090 (raif gauge area = 00

volume = 1545 mm (mm of rain over 1 m" surface] 500 mi of rain volume on the rain
gauge ared = 1545 mm of rain

¢) Number of lipping=186456 / 0.2 mm = 77 lppings.

Nofe: Aain gauge is fully ¢leaned apd leveling prior the calibration performed

Measurament Date Pec 12, 2024
|ssued Date = Oec 13, 2024

NAC

ARANATEE ASSOCIATES 0901777 Mr. Pariny

Calitiraled by: Approved Signalory.

[ Mr. sorawit Thachalad
Migs Jitiraporm Lertsomphol Calloration

1en&1 limuan



63/14-16,67/35-36, Soi Petchkasem7,7/1, Petchkasem Rd,
NAC Watthapra, Banghkohyai, Bangkoh 10600 Thailand.
Tel: (66) D2-86808124#13 Fax: (66) 02-8680860 wwwjiranatee.com

Caontinuation of Calibration of Calibration Number Callbration Mumber:

Page 2

Result of Calibration: B without Adjustment O with Adjustment

The results of gatibration are reporied in lable below.

fQuantity of H.O . : % ST 1
e Determined Tipping Tipping counl Acceplable Tipping count
500 77 77 752 79
500 '7 74 8 -79
600 77 76 s b
500 77 7a 78 7%
500 77 76 75 - 79

Remarh: The procedure is made to verily Whe correct reading of the Unif under Colibeaiion raln gouge when a precige volume of

waler falls fnfo s cone. We suggest thal the number of Hpping shoula be wiltry 2% dlfferent from the 77 lipping (correct range!

78-79 tppingl o means thal the rain gauge meets the. manufaciurer acceptable Hmit

***&nd of calibrafion report***

J
NAC

2 JIRANATEE ASSOCIATES 00 17T

1en&3 liAuan
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Aceredited
WOARS 1F0un

Supplement 1o Calibration Certificate No, Q24135552

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE 4 VIBRATION METER

MANUFACTURER : INSTANTEL

MODEL / TYPE 3 T21A2501/721A2901

SERIAL NO. H UMIZS3WUMI3539 [UAE EFM.114/2561]

CLID. NO. i 251900390

JOB CONTROL NO. d 241219135552

CALIBRATION SERVICE [‘:f] IN-LABORATORY [ on-sITE
CUSTOMER : UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.

81 801 UDOMSUK 41, SUKHUMVYIT ROAD,
BANGCHAK, PHRAKHANONG, BANGKOK 10260

DATE OF RECEIVED : 19 December 2024 DATE OF ISSUED : 29 January 2025

‘T'he report of calibration shall not be reproduced except in full without approval of the Calibration Laboratory Co., Ltd.

Calibrated By : Suwit Phuanbusabong

Calibration Engineer

=

Approved By : Mongkol Yotsoontorn

Authorized Signatory
29 January 2025
Thiv Calibearion Certificate documents the treeeabifity 1o ontional standords, which realiee the units of measurement according 1o the
International Syatem of Units { 51
Certifiente No. Q2413555241

F3-012-05/12-23 page ol 4
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CALIBRATION LABORATORY C0.LTD. .
210-11,14, 56 Soi Prasent Manukit 20 Yaek 4, Prasert Manukil Rel . Ladphsao, Bangkok 10230 i'a%

Tel 0257803534 Fax 02-578-2672 www.cakaboratory.com  E-maitsalefiea
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CLC
CLC ; B o
Aeorndited A
S CONDITION OF CALIBRATION ITEM : RECEIVED IN GOOD OPERATIONAL CONDITION
Supplement to Calibration Certificate No, Q24135552 MEASUREMENT RESULTS : ( X ) without adjustment ( ) adjustment
CALIBRATION DATA
REPORT OF CALIBRATION
1. ACCELERATION RESULT
FOR Test point STD Reading | DUC Reading Correction Uncertainty
Mode _
(z) { frequency ) (g) (gl (g) + (% ofrdg. )
NOMENCLATURE H VIBRATION METER -
0.3 50 Hz 0.300 0.305 -(1.005 1.9
MANUFACTURER 3 INSTANTEL
0.4 50 Hz 0.400 0.407 -0.007 L6
MODEL/TYPE H 721A2501/721A2901
0.5 50 Hz peak 0.500 0,509 -0.009 1.6
SERIAL NO. H UMI3S39UMI3539 [UAE EFM.114/2561]
0.6 50 Hz 0.600 0611 -0.011 25
DATE OF CALIBRATION £ 20 December 2024 B
0.7 50 Hz (700 0.713 -0.013 25
ENVIRONMENT CONDITIONS : 0.3 100 Hz 0.300 0.304 -0.004 1.9
Temperature : (23t 2% Relative Humidity @ (55 15) %RH 0.4 100 Hz 0.400 0.406 -0.006 1.6
PROCEDURE USED ; 0.5 100 Hz peak 0.500 0.508 -0.008 1.6
This instrument was ealibrated urder procedure No. CLC-CPEE-08 based on 150 16063-21 as calibration guideline. 0.6 100 Hz 0.600 0.611 -0.011 25
The calibration was performed by using Digital Multimeter, Programmible Timer/Counter, Vibration Calibrator 0.7 100 Hz 0.700 0.713 -0.013 3
which maintained by the Calibrtion Luboratory Co., Lid.
2. VELOCITY RESULT
REEERENCE. STANDARD URED 2 Test point STD Reading | DUC Reading Correction Uneertainty
1. Vibration Calibrator, The Modal Shop Model 91100 S/N, 11424, Maode ; .
{ mmys ) ( frequency ) ( mmfs ) ( mmds ) { mmis ) +(%of rdg. )
2. Programmable Timer/Counter, Philips Model PMG680B S/N. SME0TI01.
3 Digital Multimeter, Keysight Technologies Model 34584 S/N. MY 359352733, 3 50 Hz 3.000 3.042 -0.042 1.8
4 50 Hz 4.000 4.054 -0.054 1.8
TRACEABILITY :
: . " " + % " . b 50 Hz peak 5.000 5.066 -0.066 1.8
1. The measurements are trmeeable to Intemational System of Units (1), through National Institute of Metrology ( Thailand)
Certificate No, AV-0030-24, Due Date 19 July 2025. i) 50 Hz 6,000 6,079 0,079 1.8
2. The measurements are traceable to Imermational System of’ Units {S1), through Acronautical Radio of Thailund Lid, 7 50 Hz 7.000 7.095 -0.095 1.8
Certificate No. 07-0050/24 | Due Date 13 May 2025 . %3 100 Hz 3.000 3.039 -0.039 16
3. The measurements are traceable to Intemnational System of Units (1), through National Institute of Metrology { Thailand) £ 100 Hz 4.000 4.049 0,045 1.6
Certificate No. EE-0060-24, Due Date 26 June 2025, 5 100 Hz peak S.000 5.071 -0.071 1.6
UNCERTAINTY : *G 100 Hz 6.000 6.088 -0.088 1.5
The reporied expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplicd 1 100 Hz 7000 7.104 0,104 15

by the covernge fuctor & = 2,00 which for s normal distribution corresponds 1o s coversge probability of approximately 95 %.
It has been evaluated according to the "Evaluation of the Uncertainty of Measurement in Calibration (EA-4/02 M:2022

Certificate No. Q2413555241

F3-012-05/12-23 page 2 of 4
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CALIBRATION LABORATORY Co.,LTD.

2110-11,14,55 Soi Prasert Manukit 29 Yaek 4, Praserf Manukit Rd., Ladphrao, Bangkok 10230
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INNONATIVE INSTRL MENT COL LTI FHEAL CEFFICE

T MO L3 SOESUNTINAKORN 1T TAMBON BANG KAEDL TN

[ e S

Tal, 02:578-035%.4 Fax: 02-578-2672 W 'jﬁ|'|d|.'ﬁ:'|f:il\:ﬂ com  E-mail _-ll':ﬂ|'|=!ﬁf\ra';n"?' com AMPHOE BAKNG PHLESAMUT PRARANS PRUNVINCE 10500 THATLANE L {'.: }:"‘
cl_c TEL: tti0=2 1 i=3800- 1 FANXD6G0-2116-7 140 ""'-’.'-.ln" W CAL -IlquY:\t:'nll__‘::lt-ﬂl'I{.I-.
.m?;ﬂdif:n Page 1 of 3
CALIBRATION DATA Certificate of Calibration
Customer
3. DISPLACEMENT RESULT ustome
Test point STD Reading | DUC Reading raE Uncertitinty Name UNITED ANALYST AND ENGINEERING Certificate No : 24-ACT-087
. o o
Moae . TCO.LT Request No - Req-20124-1 365
(mm ) ( frequency ) {mm) (mm) (mm ) + (% of rdg. ) CONSULTANT CO..LTD. q eq hS
0 i P 030 o600 375 Address - 81 Soi Udomsuk 41, Sukhumvit Roud, Bangehak,
.03 z d LIRVELN | &id
biod $hEE 0.040 0.040 0.000 21 Prakanong. Bangkok 10260
0.05 501z peak 0.050 0.051 -0.001 19 Unit Under Calibration Details
0.06 50 1 0.060 0.061 0,001 1.8 Measurement item Acoustic Calibrator Class : 1
i 50 Hz | 06 | :
0.07 50 1L 0.070 0071 0.001 1& Manufacturer cdB Range : 94 dB / 1000 Hz
. ¥ 4 J o =1 -
0 0.030 30 0.000 3 Maodel : CAL31 Tastrument Staius - Used
.03 100 Hz 03 0.0 . 2.5
Serigl Number ; 84065
0.04 100 He (.040 0.040 0.000 1
1D : UAE EFM. 1672561
0.05 100 Hz peak 0.050 0.051 -0.001 1.9
0.06 100 Hz 0.060 0,061 -0.001 1.8 Calibration Environment and Details
0.07 100 Hz 0.070 0.071 -0.001 1.8 Temperature :(2322°C)
Note. The Scope of Aceredited ANAB Certificate No. ACDM-2814 Version 012 Page 1,2 of’ 67 Humidity #(50 £ 20 YaRH )
* means Calibrations marked " Not ANAB Accredited " in this Certificate have been included for completeness, Barometric Pressure < (1013 £10.0hPa )
Received Date ;20 June 2024
Calibration Date : 25 June 2024

Lovation of Calibration - LAB 1 Acoustic

Calibration Procedure ¢ In-house method CP-ACT-02 based on |EC 60942:2017 Electreacoustics - Sound ealibrators
This report is valid for the above stated instrument/s only.

Reference Standard Maodel Serial Number Traceable Due Calibration
Sound Calibrator SV 35A 58079 EEI 12 June 2025
THD Multimeter 2015 1047765 NIMT 16 January 2025
Traceability : This certificate providoes traceability of measurement to recognized national standard, and to the

realization of the international System of Linits (S1).

Note

#### End of Certificate ##¢ S i ;
The reporied uncertainty is based on standard uncertainty multiplied by the Coverage Factor & =2, providing a level of

confidence approximately 95 %,

Calibrated By : pe Approved By : ATh
Mr. Noppadon  Luangart Mr. Pacit Mathavorn
Certificate No, Q24135552 Service Calibration Engineer Calibration Engineer Supervisor
F3-011-05/12-23 page 4 of 4 Issue Date : 25 June 2024

(]

1 1
Laﬂa’]’uﬂqu 'I I} ! E The resirlty relared onlv 1o the fiem calibested. The certificate shall not be repeoduced encept in full without written approval ol the lnmﬂﬂdﬁhmuqu

5 FM-708-ACT-02 Rev.03 lssue date 5/6/24
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Page 2 of 3
Certificate No - 24-ACT-087
Reqguest No ;. Reg-2024-1365
Sound pressure level Calibration Results : Without Adjustment
Calibration Range Without Adjustment (dB) Adjustment (dB) Uncertainty | Acceptance limit
{dB) Measured Devigted value Mensured Deviated value (+=dR) Class 1 (=dB) o
94 dB (1000 Hz 93,78 -N22 = = 0,13 0:25 Pass
Frequency of Sound pressure level
Calibration Range Without Adjustment Adjustment Uncertainty | Acceptance limit
(Hz) Measured (Hz)|  Deviated | Measured (Hz) | Deviated (£ %) Class 1 (£ % o
94 d8 /1000 Hz | 000,00 0.0 = - 0.01 0.70 Pass
Total Harmonic Distortion plus Noise of Sound pressure level (THD+N %)
Calibration Range Without Adjustment Adjustment Uncertainty | Acceptance limit
(Hz) Measured (%) Measured (%) (£ %) Class 1 (%) e
94 dB /1000 He (.14 = (.40 2.5 Pass
Note :
Maximum-permitted
Function
Uncertainty of measurement
Sound pressure level 015 dB
Frequeney 0.20%
Totl distortion+noise 0.50%

Aceeplanee limit wis IECHI0A2: 2017 (lass |
= The calibration results exelude the calibritor pressire comeetiom

The eulibration results exclude the microphone volume correction

1
The results related caly 1o the dent calibmated, The certificate shall nol be reproduced escept i il without writien approval of the :Mﬂﬂmﬂumuqu

FM-T08-ACT-D2 Rev.03 bsue date 5/6/24

Certificate No : 24-ACT-087
Request No ; Req-2024-1363

Decision Rule for Statements of Conformity
The standard decision rule enyploved R the stalements of confirmity (0 each calibration resal will be applied weing TLAC-GR002009: Guidelings on (he Reporting
ol Complinnes wih Specification as flowing Fig and sstements
Fast = The meswrement result plus the expanded uncertaimiy with 5 95% coverage probabiliey were sithin the limii
i
Pass = The measurement resull was within the Lot Hewever o portion of the expanded uncertwnty of measarement ab 95%% esceeds the Limi)

|
Fail = The measurement result was out of the Hmit. However. o portion of the expanded uncerfamty of moasurement ot #5%, is within the limit.

Fail = The measurement result plus the expanded uncertakniy with o 95" coverape protatility were outside the Timi

Fy T van Upper limit
Measurad valug | 1 Fail'
e
95% expanded uncertainty _L e
Nominal
Lower limit

End of Calibration

The results reloted only o the iters calibrated. The certificate shall not be reprodiced except in fll, withioie srten ap,

.Jonaslumun

FM-708-ACT-DZ Rev.D3 Issue date 5/6/24
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Certificate of Calibration

Customer
Name + UNITED ANALYST AND ENGINEERING CONSULTANT CO.LTD. Certificate No ¢ 24-SLM-234
Addrese ¢ 81 Sei Udomsuk 41, Sukl it Road, Rangehiak, Pruk g, Bangkol Request No @ Reg-20124-1453

10260
Unit Under Calibration Details
Measurement Hem

Sound Level Meter Microphone Class @ 2

Munufacturer Larson Davis Microphone Model . 375802
Model ;LR Microphone S/ - 011740
Serial Mumber : (005286 Preamplifier Model - PRMLxT2B
D UAEEFM.1022562 Preamplifier §/N @ 056087
Resplution 01 48 Instrument Status © Used

Calibration Environment and Detnils
l'empermture EAFC=I'C
Humitdity {80 9GRH £ 20 %RH

Barometric Pressure 1013 hia=+ 10hP

Received Date 1 July 2024
Calibrated Date o 10 July 2024

Calibration Procedure In-house method CP-SLM-=01 hased on 1EC §1672-3 2 2013 Flectroacoustics - Sound level meters - Part 3; Periodic tests
Location of Calibration Lah Acoustic

Reference Standard

Instrument Brand Madel SN e calibration I'racehitity
Standard Microphone GRAS 40AN 188273 200 August 2024 URAS
Multifrequency Calibrator Quest Quest-cal EFAQDZ 34 26 July 2024 51
Audio Generator Svantek Svanddl] 131 # October 2024 WK Electric

Note

The reperted uncertainty 15 based on standand unceraimy multiplied by the Coverage Factor & =2, providing a level of confidence approximately 95 %

Calibrated By ¢ )‘P‘t'; Approved By © J\"I:{'ﬂ

Mr. Pacit Mathavomn

Ivr. Noppadon Luangan
Service Calibration Engineer Calibration Engineer Supervisor

Issue Date ¢ 10 July 2024

1
The rewlis related anly 1o the item calibrated, The cortificate shall not be reproduced exeept in full, without writien approval of Wﬂﬂ«qm’)uqu

TM=TORSLAE-0 1 Row 00 Tusue date 5634

INNOVATIVE INSTRUMENT CALIBRATION LAR W,
R "

lac=wrA .0

INNOVATIVE INSTRUMENT €O 110 HEALYOFFICE

T MO 1L S0LSUNTINAKORN 11 FAMBEIN BANG KALO. N ot e o

odifation Baard

|HIIII1I
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= AW —
TEL: afdte21 loeS8a0-1 FAN I6000-2 1 16=7 140 'f'rr,,|,.'|n\ CALIBRATION LABORATORNY
AC 3061
Page: 2/7.
Cenificate Mo 24-§1.M-234
Request Noo © Req-2024-1453
1. Indication at the calibration check frequency
UUC Setting Nominal Belore Adjust After Adjust Acceplunce
UNCERTAINTY
FAST /A £37-139 Level L ERR vuc ERR Limit Result
Calibrater Setting (dB) (dB) (dR) (dB) (di) (4 dB) (&R}
1000 Hz 1 14 JB 11376 1144 (.64 1138 +0.04 020 (130 Piaiss
Note Absolute sensitivity was established by the use of Sound Calibrator Brund SV ANTEK, Model §Y 35A, SN, 58079
2. Self-generated noise, Microphone installed
UUC Setting
T Measured | UNCERTAINTY
FART /37-130
UUC Weighting (dB) (+dB)
A 313 010
3. Self-generated noise, Microphone replaced by the electrical input signal device
LUC Setting
Measured UNCERTAINTY
FAST { 37-139
UUCWelghting (4m) (+dB)
A il 0.10
[ 306 {aln
Z 349 {10
4, Acoustic signal test of frequency weightings {Without Windscreen)
Deviation from various Freguency Areeptance
UUC Setting UNCERTAINTY
Welghting Ri t Curve Limit
Elgnting kespone curve il Result
FAST Y 37-139 A C Z
3 {=dB) [+ dB)
STD Setting (dBy (dB) (di)
125 Ha 0.0 0. .1 0.6 1.5 Pass
10060 Hz . 0.0 (.1 .60 1o Pass
4000 H L 132 12 (LA an Puss
BOO0 Hz 23 23 2.9 DT 50 Pass!

1
The resubis relatéd only 1o the item calibrated, The eentifi shall net be dussed sdeept b full, withaut writien approval "‘mﬂaﬂﬁm&lmﬂqu

T =008 SLM-00 Rew.04 Tssie date S6:14
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Page 1 3/7

Certificate No 24-5L.M-234

Request No Req-2024-1453

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

VUC Setting Deviation from various Frequency Acceptance
UNCERTAINTY
FAST / 37-139 Weighting Respone curve Limit Result
STD Setting A (dE) C (AB) Z (dB) {+ dE} ( + dB)
63 1z L1 .0 0o 20 Pass
125 Hz 0.1 2.0 0.0 1.5 Itass
250 Hz 1.1 0.0 0.0 1.5 Piige
500 Hz 0.0 0l 0.0 15 Piiss
1600 Hez .0 0 (i 0,20 1.0 Pass
2000 He 00 1} Al 240 Pass
A0 Hae (L] 0o oo i Pass
B000 Hz oo o0 0 50 [Pass
000 He 0.4 -0l =01 +5, <INF. Puss

6. Frequency and time weightings at 1kHz

UUC Sewting STD Meusured Acceplance
UNCERTAINTY
FAST /37-139 REF uvuc ERR Limit Result
LUC Weighting (dB) (dB) (dB)y (L dB) {+dB)
A 114.00 1140 0.0 .20 Pass
g 114,00 4.0 0.0 0,20 00 Pass
V4 11406 1140 0.0 0.0 Pass
LIUC Setting STD Measured Acceptance
UNCERTAINTY
IT-139 1A REF Luc ERR Limit Result
UUC Time Rexpone (dn) {dE) (dB) {+dB) (4 dB)
Fast 114.00 114.0 0.0 0.10 Passl
Slow 114.00 | 4.5 0.0 020 010 Pass]
Leg 114.00 1140 0.0 010 Pass|

1
T v skl it 40 i e oo, The ceriicite shlY NEN be repriviiioed s Sl Witk Wit agsraralof |Lﬁ.ﬂﬁ']$1’dﬂ"ﬂﬂu

FM-T08-SLM-0F Rev M Lasue dafe 546324
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Page - 4/7
Cenificae No 24-50M-234
Request No Reg-2024-1453
7. Long Term Stability
UUC Setting Measured Aceeptance
UNCERTAINTY
FAST /A7 37-139 L 81 6 oo Limit Result

STD Setting {dB) (+dB) (+dB)
Initial 114.0
Finul 4.0

Beviated (1K1} 0,10 0,30 Poss
8. Level linearity on the reference level range
LUC Setting Anticipated Deviation Acceplance
UNCERTAINTY
FAST /A /37-139 REF uuc ERR Limit Result
STo B (i) (df) (B} (+dB) (= di)

139.00 138 139.0 LHR] 11 Pass
134.00 134 13440 (] 11 Pass
129.00 129 129.0 no 11 Pass
124,00 124 1240 0.0 0 Puss
119,043 19 FALH] i 1.1 Puss
114.00 114 140 00 1.1 Pass
109,00 109 10%.0 0.0 ( Puss
104,00 1114 140 o % Pass
99.00 ug 9.0 (K] L1 Puss
94,00 94 94.0 1 L1 Puss
H9.00 4] 90 [} 14 Pass
w0 a4 40 i 1310 L1 Pass
TH.00 79 T9.0 (i} 11 Puss
700 k) 740 o | Pass
5,0 64 w0 i . | Pass
64,000 Bed a0 IR 11 Pidss
50,00 50 590 o0 11 Puss
Sd.00 54 4.0 LA} L1 Pass
48,00 49 49.1 .1 1d Pass
4400 44 44.2 02 1 Pass
43.00 41 433 03 18| Huss
43,00 42 23 03 11 Pass
d1.00 41 414 04 11 Pass

1
The resnlts related only to the item calibriled, The certificate shall not be reproduced except in fiall. without written approval of mﬂanﬂu'ﬂ’JUﬂu

FM-T08-SLM-D e (3 lisue ot T2
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Cerificate No 24-51.M-234
Reguest No Req-20124-1453
9. Level linearity including the level range control
LU Setting 5T Measured Acceptance
UNCERTAINTY
FAST/A REF B ERR Limit Result
ULC Range (dB) (dB) (dB) (4 di) (+dB)
46.30 46.4 0.1 1.1 Pags
37-139 .30
114 114.0 10 1.1 Pass
10. Tone burst response
LT Setting ST Anticipated Measured Acceptance
UNCERTAINTY
A 37-139 Toneburst Rel uoc ERR Limit Result
ULC Time Respone (ms) (dB) (dB) (dB) (= dB) (+B)
200 1350 1349 =N} L0 Puss
Fast 2 1180 1176 04 0,25 Pass
025 108.10) 108.6 -4 +1.5,-5.0 Pass
200 128.6 128.5 -0l L0 Pass
Slow 020
3 (LR (LR 0.1 H1L0 <50 Pass
20 129:0 1280 .0 ] Pass
SEl 2 1.0 1080 0.0 Pass
DS P00 098 (2 +1.5,-50 Pass
11. Peak C Sound level
UL'C Setting Anticipated Meusured Acceptance
UNCERTAINTY
FAST /C 1 95-142 REF voc ERR Limit Result
ST Setting {dB) (dB) {dB) { & dB) [+ dBE)
Complete cycle 1374 1368 =160 0 Puss
Positive half cycle 1364 136:2 -0.20 .20 2.0 Pusy
Negative half cycle 1364 1362 -01,20 P Pusy

Thie rezulis telated ouly s the stem calibrted. The certific

i st e coiurclscod mxeiopn de i1, Wiklhoot weisten Approvial of lﬂ:ﬂﬂﬂ.ﬁhﬂqtlﬂu

FMTOR-SLM-00 Rev DA Do dare $160°24
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Certificate No i 24-5LM-234
Request No Reqy-2024-1451
12, Overload indication
UUC Setting Measured Acceptance
UNCERTAINTY
FAST/ A/ 37-139 [HU e Limit Result
STD Setting {dm} (+dB) (+dB)
Positive one-half cyele 1455
Megative one-half cycle 1454
Previated 0,1 .20 1.5 Pass

13. High Level Stability

ULC Setting Measured Acceptance
UNCERTAINTY
FAST/A/37-139 Lvuc Limit Resuli
ST Setting (dB} {4 dB) (* dB)
Initial 1380
Final 138.0
Dleviated A Q.10 .30 Pass
Note :
Maximum-permitted
Funetivn
Unecertainty of measurément

1. Indication st the calibration cheek frequency Nol applicable
2. Self-generated noise, Microphone installed Mot applicable
3. Seli-generated noise, Microphone replaced by the electrical input signal device Mot applicable
4. Acoustic signal tesl of frequency weightings st 10 Hz o 4 kHz 0,60 dB
4. Avoustic signal test of frequency weightings ot =4 kHaz to 10 kHe 0.70 B
5. Electrical signal west of Ireyuency weightings, Weighting network respone with relative (o 1 kHz G20 dB
6. Frequency and time weightings al 1kHz 0.20 dB
7, Long Term Stability 010 de
. Level lincarity on the reference level mnge 030 dB
9. Level lingarity ingluding the level range control 030 dB
10, Tore burst responss .30 4B
I Peak O Sound level 0.35 dB
12, Overload indieation 025 dB
13 High Level Stability olodB

- Accepranes limir and Maximum permimed Uncensingy was [EC 61672412013

The resmilia related oaly 1o

1
T oTT———————— .m.nms'lumuqu

FM-TOR-SLMA0) Rev 04 [sue dote 36724
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Decision Rule for Statements of Conformity

The standard decision nue epployed for the ol ity i each calit restill will be applied wsing 1LAC-GEO9I009; Guidelines on he

Reporing of Complinncs with Specification as following Fig and statenents

Pass = The resull phus the expanded with & 957 coverage prohability were withan the limin

1
Pase = The menmement nemult was within the i, However, o partbon of the edeed of at 954 execeds the T

I
Fail = The measarement result was out af e lmin Howeyer, a pertbon of the cxpinded ynceratiny of measurensent s 95%, is within the fimi

Fail = The teandt phis the

y with @ 954

« coverage probability were eutside the Timi

I Upper limit
I T

Measured value

95% expanded uncertainty {

Pass’

Nominal

Lower limit
End of Certificate

1
The results relited omly o the item i The cerfificnte shall net be luced exeept in full, without witten approval of mﬂmﬂqﬂqu
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Certificate of Calibration

Customer
Name UNITED ANALYST AND ENGINEERING CONSULTANT COLLTD Certifieate No 1 24-SLM-138
Address ¢ 81 'S0i Udomsuk 41, Sukhumvit Road. Bangehuk. Prakanong. Bangkok Request No ;. Req-2024-1457

10260
Unit Under Calibration Details
: Sound Level Meter

Measurement item Microphone Class © 2

Manufacturer Larson Drvis Microphone Model ;. 375A04
Muodel LxT2 Microphone S © 351857
Serinl Numiber (E2940 Preamplifier Model @ PRMLXT2E
(5] UAEEFM. 1062562 Preamplifier SN ; 036077
Resolution 01 di Instrument Status @ Used

Calibration Environment and Details
Temperature 23T 37
Humidity S0 8, RH =20 %RH
Barometric Pressure 1013 hFa = 10 bFo
Received Date + 2 July 2024
Calibrated Date 11 July 2024
Calibration Provedure In-house method CP-SEM-0T hased on 1EC 61672-3 201 3 Electroacoustics - Sound level meters - Pan 3 Periodic tests

Location of Caltbration Lah Acoustic

Reference Stundard

Insstrument Brand Model SN, Due calibration I'racehility
Standard Microphone GRAS AUAN 188273 20 August 2024 GRAS
Multifregquency Cabibrator Quest Quest-cal EFAMIN234 26 July 2024 TSI
Audio Generator Syvimitek Syandd| 131 ¥ October 2024 WK Electric

Note

The reported uncertainty is based on standard uncertainty multiplied by the Coverage Factor & =2, providing o level of confidence approximately 95 %o
¥ T e PI b

Calibrated By : ﬂ?f Approved By : wTe

Mr. Pacit Mathavom

Mr. Moppadon Luangart
Serviee Calibration Engineer Cafibration Enginger Supervisor

Issue Date = 11 July 2024

1
The reaults related omly 1o the item calibrided. The certificate shall not be repmdaced exeept in full, withdul wrinen approval °“htwﬂﬁhdmuqu

FM-TO08-S0M-01 Rev, 04 Lssut dale 5624



INNONATIVE INSTRUMENT CALTBRATION | AR
INSOVATIVE INSTRUMENT (0O LT, HEATD OFFICE

T AT L SO SUSTISARORN L TAMBON BANG RAED

ARSI Nehona,

AMPHOL BANG PHLTSAMUT PRARAN PROVINUE 10540 THAILAN At Bulucrid Buswjuie $ite ACTC
TEL: vbta0-21 16-55001 FAN: (66M0:21Ho-T140
Page: 2,7
Cenificate No 24-5EM-238
Reguest No Reg-2024-1457
1. Indication at the calibration check freguency
UUC Setting Nominal Before Adjust Alter Adjust Acceptance
UNCERTAINTY
FAST/ AV 37139 Level e ERR v ERR Limit Result
Calibrator Setting (dB) {dB) 1dB) {dB) (dB) { +dB} {+dB)
1000 He 114 dB 113.76 114.1 134 1138 .04 020 030 Pass
Nme Absolute sensitivity was estabhshed hy the use of Sound Calibrator Hrand SYANTEK, Model 8V 354, SN_SRO7Y
2. Self-generated noise, Microphone installed
UL Serting
Measured UNCERTAINTY
FAST F37-139
LUC Weighting (dB) {4 dB)
A 254 010
3. Self-generated noise, Microphone replaced by the electrical input signal device
VLT Setting
Measured LUNCERTAINTY
FAST 137139
UUC Weighting (dB) (£ dB)
A 248 o
( 243 0.1
F 5.6 0.0
4. Acoustic signal test of freqguency welghtings (Without Windscreen)
Deviation from various Frequency Acceplance
VU Setting UNCERTAINTY
Weighting Respone curve Limit Rl
FAST/37-139 A [ Z
(£dH) (+dB)
STD Setting (d) (i) (et
125 He 18] 0z 0z .60 .5 Pass
1000 He oo 0. LIXA) 060 1.0 Puss
4000 Hz 0.6 0.6 0.6 Q.60 in Pass
B000 He 08 0K 09 1,70 50 Passi

T'he ressilts related only to the dem

1
ik 1 The i ikl ot be luced exeept in full, withuut swritten approval of ‘*ﬂﬂaﬂ‘ih‘muqu

Fi: SEM-01 Rev ik Izeue date 3634

INNOAVATIVE INSTRUMENT CALIBRATION | AR

INSUSATIVE INSTREMENT COL LR HEAT CFFICE
TEMOMOO TR SOLSUNTINAKCRN T TAMBON BANG KALD
ANMIHOE BANG PHETSAMUT PRAKAN PROVINCE 1050 THAIL AN

TEL (6000-2 1 1658001 AN (06021 16-7T14)

ANSI Naranal Acoredianen
ACCREDITED
|_mauict e}

CALIBRATION LABORATORY
AL 06|

Page :3/7

Certificate No

Request No

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

24-8LM-238

Riq-2024-1457

LUC Setting Deviation from various Frequency Accepiance
UNCERTAINTY
FAST /37139 Welghting Respone curve Limit Result
STD Setting A (dB) C (dB) 7 (dB) (+dB) (+dB)
63 Hz 0.2 0.1 A0l 0 Pass
125 He 0.1 0. -1 1.5 Pags
150 Hz =01 0o .l 15 Pass
500 He B 0.0 .1 IS Pass
1000 He 0o 1Y) 0.1 .20 L Puss
20000 He 0o 1] i 2.0
000 He 0.0 00 (1] EN] Pass
HOOU Hz 0.1 ] ] 0 Puss
1600 Hi 0l A1 0. +5, -INF Pass
b. Frequency and time weightings at 1kHz
UUC Setting 5TD Measured Acceptance
UNCERTAINTY
FAST/37-139 REF e ERR Limit Result
UUC Weighting (i) (dB) (i} (£ dB) (= dB)
A 114.00 1140 (] 0,20 Pass
C 11400 114.0 (1] 0,20 0.20 Pass
A 11400 114.0 b 020 Pass
UL'C Setting 5Th Measured Accrptance
UNCERTAINTY
I3 A REF e ERR Limit Result
LUC Time Respone (dB) {dB} (dB) (= dB) (= dB)
Fast 11400 114.0 LAY 0,10 Pass]
Slow 114400 1140 0 0,20 010 Pass]
Leq 114,00 1140 g (LR L1) Passl
1
T'he resnilis relaged onky o the ilem calibrited. The certificate shall mot be fuced except i full, without written appreyal 1mltgﬂﬁﬂmmuﬂu

FM-T08-SL M- Rov. 04 Disae date 5624
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INNOVATIVE INSTRUREENT CALIBRATION | AR

INNUAVATIVE INSTRUMENT CALIBRATION L AR

10N LABGRAT CHTY
1

AL 208
Page : 5/7
Certificate No 24-S1M-238 Certificate No 24-5L.M-238
Request No Reg-2024-1457 Request Mo Reg-2024-1457
7. Long Term Stability
LT Setting Measured Acceptance 9. Level linearity including the level range control
UNCERTAINTY = =
- A v = UUC S STD Measured Acceptance
I, . 37-13¢8
FAST /AT 37-139 e Limit Result UNCERTAINTY
STD Setting (dB) (+dB) {+dB) FAST | A REF {1 0 oy ERR Limit Result
Tritial L0 LUC Range (dB) (B} (dB) (+dB) {=dB)
= 40.10 402 18] 1] Pass
Final I4.0 17-139 030
Deviated 0 0.10 0.30 Puss L1 V140 o L1 Pass
8. Level linearity on the reference level range 10. Tone burst response
UUC Setting Anticiputed Destagion: Acceptunce STD Aunticipated Measured e Avceplance
UNCERTAINTY - - NUERTAINTY .
FAST /A /37120 REF e ERR Limit Result A 3T-139 Tanebursi Rel vuc ERR Limit Result
STD dB (dB) (dB) (dB) (+dB) (= dh) VU Time Respone {ms) (B} (di) {dB) (+dB) ( + dit)
137,00 137 137.0 oo 1.1 Pass 204 135.0 1350 0.0 10 Pags
| 2400 134 1340 o %l Pass Fast s 1180 117.9 1 +1.0. 35 Pass
129.00 129 1200 i Tl Pass 025 1080 108.6 (1.4 v1.5.550 Pass:
12400 124 1240 i I Pass 00 1286 1285 0.1 i
Slow .20
119,00 119 1190 0.0 L1 Pass 2 109.0 108.9 ol 1.0, 5.0 Pasi
-
114,00 114 114.0 0o 10 Pass 200 129.0 1200 00 L0 P
105,00 109 10%.0 0o L1 Pass SE 3 1080 1090 0o 10,25 o
0400 104 104.0 i L1 Pass
1000 s 02s 100 4994 0.2 +].5,-5.0 Pass
QU ) ol @) LR Ll Poss
94,000 94 429 0.1 Ll Pags 11. Peak C Sound level
REL00 3 NE9 o0l L1 Pass ULC Setting Anticipated Measured Agceplance
UNCERTAINTY
400 i h19 08 L} Pass FAST /1 95-142 REF e ERR Limit Result
i e din e .30 s i STD Setting (dB) (dB) (dB) (=dB) (£dB)
5/ % 7 . L Pl .
i * e it : e Complete 1374 1366 .80 30 Pass
0 ) ] E 1 Pass
o - shd i : ol Positive half cycle [164 1362 =020 0.20 20 Pass
4,000 64 639 ALl 11 Pass
Negative half cyele 1364 136.2 -0.20 iy Pass
59,00 39 1 1 1.1 Pass
34.00 54 338 -1 1.1 Pass
49,00 0 480 0.1 1.1 Pass
400 e8] 440 A1 11 Piss
39.00 19 391 (i8] 111 Puss
3B00 3% ag.a g2 L1 Pass
37.00 37 . Nz 1 Iass
36.00 i 36,3 03 1.1 Pass
35.00 35 354 4 11 Puss

1
T'be results relned only 10 the item calibrated. The certificate shall not be reprodisced exeept in full, without writien approval of |ht®ﬂﬂﬂﬁhﬂwqu

FR-TOR-S A0 Ry i Dsse dase 306774

1
The results reluted anly to the item calibrated The certificpte shall ni be reproduced except in full, without wrinen approval of I"ta'ﬂaqﬁhﬂq”qu

FM-T08-5L8-01 Rev (4 Tesue dae 5




INNONATIVE INSTRUMENT CALIBRATION LAB INNONVATINVEG INSTRUMENT CALIBRATHOIN | AR

WATIVE INSTRUMENT OO, LTHD HEAD OFFRCE INNOVATIVE INSTRUMENT OO LTD. |

PRSHRT 13, SO SUINTINARCIRS | TAMBERS BANG RAEY - 7

IOV ATIVE

13 MO L S SENTINA

PIRS LT PAMBON BANG KA

ITNNOVATIVE '| ilam
- - — — 3 ARS] National Accroditation fua

AW Bl it B A -~ s

e
s —
AMPHOL BANG PHELSAMVLT MRAKA NECE 10530 THAIL AN s BuTuiafiel Sumiguun e ANTPHOE BANG PHLTSAMUT PRAKAN PROVING | 04 THAILAN ——

ACCREDITED
TEL (G621 138601 FAN: 006021107 140 FEL (66021 16-S800=1 TAN: (001021 16-T140 N
Certificate No 24-51.M-2 Centificate No 24-81.M-238
Reguest No Req-2024-1457 Reytiest No Reg-202
12. Overload indication
ULC Setting Measured e e Acceptance on Rule for Statements of Conformity
FAST/ A/ 3T-139 Luc Limit Result nedd decigian ruke employed for the statements of confoms | h calibration resisl | will be applied singe 1L AC-GE09 201 %: Gudelines on the
STD Setting (dB) (+dB) (£ dB) ¢ of Comipliince with Specifient andl sislgenes

Pass=The measirement result plus the expanded uncestabnly with s 95% cover

ge probability were within the limit

Positive omne-hall cycle 138.8

balf evel : wreme thin the limit. However, a portion of the oxpan neenainty of messurement &t ceda the limit
ve one-nall cyvie
Drevinted ol .20 1.5 Pass I---III The measurement reault was ot of the Timit However, a portion of the expandeod uncerainty of meusifement af 952 i \in the Bt
evinted ) = b 55
Fuil = The messrrement resull plis the ity witl n 957 covensye probability wiere oatside e limit
I |
13, High Level Stability
Measured Acceptance -
UNCERTAINTY
L I tmit Result | =
- | = Upper limit
ST Setting (dB) {+dB) (+dB) )
Measured value \ Fail
Imitial 138.0 Pass’
95% expanded uncertainty —
Finul 138.0 L
Pass
) Nominal
Dreviated 0.0 (18 11) .30 Pass
Note :
Lower limit
- Maximum-permitted End of Certificate
unction
Uncertainty of measurement

I Indication vl the calibration check frequency Not applicable
2. Self-genernted nose, Microphone mstalled Not applicable
3 S merated noise, Microphone replaced by the electrical input signal device Mot applicable
4. Acoustic signal test of frequency weightings at 10 Hz o 4 kHz 0,60 di
4. Acoustic signul test of frequency weightings al =4 kHa 1o 10 kHz 070 dB
5. Electrical signal test of frequency weightings, Wiy network respone with relutive to 1 kHz 02048

6, Frequency and time weightings at [kHz €020 dB

Long Term Stubility .10 dB
8. Level linearity on the reference level mnge 030 dB
9. Level linearity including the level range contral 0.30 dB
1 Tone burst response (.30 di8
11. Peak C Sound leve] (.35dB
12. Overload indication .25 dB
13. High Level Stality 10 dB

- Acceptamee [inin and Maximuan-permitied | ncertamty was [EC 6167212013

The resalts relnrad anly 1o the tiem calibrated. The cenificale shall not

1
= reprodieed except i fill. without writien approval of lltﬂﬂﬂﬁﬁmﬂququ The redults pelated only to the tiem calibrated. The certificnte shall not be repreduced except in full, with

FM-TOB-BLM-01 Rov( Tased doe $6/24

o witen spproval of n-bﬂﬂﬂﬂﬁl&lﬂﬂﬂﬂ&l

FM-TO¥-5]

W01 Rev 08 Tesue dute £6724
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Certificate of Calibration

Customer
Naimie UNITED ANALYST AND ENGINEERING CONSULTANT COLLTD, Certificate No @ 24-8LM-211
Address 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Prakanong. Bangkok Request No 3 Reg-2024-1450

10260
Unit Under Calibration Details
Measurgiment ilem

Sound Level Meter Microphone Cluss © 2

Munufaciurer Larson Davis Mictophone Model @ 375802
Minidel LxT2 Microphone SN 1792
Serial Number 1 005293 Preamplifier Model ©: PRMIxT2B
18] { UAEEFM.108/2562 Preamplifier 8N : 056073
Resalution 01 B Instrument Statug ¢ Used

Calibration Enviconment and Details
lemperature B s i S
Humidity COAD MR 20 %R H
Burvmetric Pressure 1013 hPa = [0 hPa
Recetved Date o | July 2024
Calibrated Dae 10 July 2024

Calibration Procedure ¢ In-howse methisd ©P-SLM-01 based on 1EC 61672-3 : 2013 Electroacoustics - Sound level meters - Part 3: Periodic 1ests

Location of Calibration Labh Acoustic
Reference Standard
Ingtrument Brand Model SN e calibration Travehility
Standard Microphone GRAS 40AN 188273 20 August 2024 GRAS
Multifrequency Calibrator Quiest Quest-cal EFADOO234 26 July 2024 Ts1
Audio Cenerator Svimitel Svansi] 131 & Oclober 2024 WK Electric
Nute

The reported unceriainty is based on standard uncertainty multiplies by the Covernge Feetor £ = 2, providing a level of confidence approximately 95 %

Calibrated By : Im@ Approved By § o ;h"]

Mr. Pacit Mathavorn

Mr. Noppadon [uangart
Service Culibration Enginesr Calibration Engineer Supervisor

Tssue Date : 10 fuly 2024

1
The results related oaly 10 the item calibrased. The fieate almll not he repmduced exeept in full, without writhen appraval nlhaﬂaqsh‘ﬂ!’)uqu

FIVETOR- S0 Rev 04 Tssue dare 5624

INNOVATIVE INSTRUMENT CALIBRATION LAR

INNOVATIVE INSTRUMENT UR LT, HEAEYOFFICE

7 130 SN 13S0 SN TINAKOEN 1] TAMBON BANG KAKD, R ALY

ANt A aare
ACCREDITED

AMEHOE BANCG PHLLSAMUT PRAKAN PROVINGE 10540 THATL AN ukin Bulundie Summgaus e

e R — -
VEL: thoitk2] lo-S80d0-1 F AN iondi-2 ] 16-7140 “;‘rh.n.\\‘\ CALIBRATION LADORKTONY
AC-2941
Page - 2/7.
Certificate No 24-51L.M-23|
Request No Req-2024-1450
1. Indication at the calibration check frequency
UUC Setting Naminal Before Adjust After Adjust Aceeptunce

UNCERTAINTY

FAST /A £37-139 Level e ERR v ERR Limit Result

Calibrater Seiting (dB) (dB) (dB) (AR} (i) (= dB) (4 dB)

1000 Hz 114 dB 113.76 114.3 .54 111 04 020 .30 Pass
Note © Absolute sensitivity was established by the use of Sound Calibrator Brund 8VANTEK, Model SV 35A, SN, 58079

2. Self-generated noise, Microphone installed
UUC Serting
FAST [ 37-139

Measured UNCERTAINTY

UUC Weighting (dB) (+dB)

A 298 LAl

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

UUC Setting
M i UNCERTAINTY
FAST/ 37-13%
UUC Weighting (4B) (+dB)
A 294 10
C 28R 010
Z 1y LERT]

4. Acoustic signal test of frequency weightings {Without Windscreen)

Deviatian from various Frequency Acceptance
UUC Setting UNCERTAINTY
Weighting R 4 s Limit
cighting Respone curve mi ekt
FAST /37139 A € F
(=dB) (+dB)
STD Setting (di) () (L 1]
125 Ha 0.0 0l ol 0,60 1.5 Pass
1000 Hz .0 0.0 0.0 (.60 1.0 Pass
4000 Hz 0.7 07 o7 0,60 30 Pass
RO00 Ha 14 14 15 D30 a0 Pass1

1
The ressliz related paly fo the iwem calibrated. The certificate shall ot be reprod 'r\rq’.liuI'nll.willltmlwutl.\'n|||:pim':|i1||'tanaqshlnl’)uqu

FRE-T08-SL M- Rev 04 Lssue date 54624
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Page3/7.
Certificate No 24-51 M-231
Request No ; Reg-2024-1450

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

LUC Serting Devintion from various Frequency Acceptunce
UNCERTAINTY
FAST /37-139 Weighting Respone curve Limit Result
ST Setting A (dEB) C (dE) Z{dB) (4 dB) (+ dE)

63 Hz 1Y 0.1 0.1 20 Puss
125Hz 0.1 0.0 =01 15 Pass
250 Hz =00 o -0, 1.5 Puass
SO0 Hz 01 0.0 0.1 1.5 Pass
1000 Ha LAY LAt -0 (.20 [ &) Pass
2000 Hz i 0.0 00 10 Pass
4000 Hi 0.0 ] 0.0 10 Pass
BOOD 1z 01 ALl 00 <0 s
16000 He 0.1 .t 41 £5. <INF, Pass

6. Frequency and time weightings at 1kHz

UUC Setting 5TD Measured Acceplance
UNCERTAINTY
FAST /37-139 REF L F1 8 od ERR Limit Result
VUC Weighting (di) (dB) (dB) {+ dB) [+ dE)
A 114.00 1140 00 0.20 Puss
[e 1108 14,0 .0 .26 0.0 s
& 114,00 114.0 (ER1] .20 Pass
UUC Setring 5TD Measurcd Acceptance
UNCERTAINTY
3T A REF v ERR Limit Result
ULC Time Respone (dIz) (dB) (dR) {+dB) { + dB)
Fast 114,00 1140 0.0 010 Pass|
Slow | k400 | 1400 o0 (20 0.6 Passl
Ley 114.00 114.0 (.0 (TR} Pussl

1
The rosiilts setadsl oy to tie e Estibmaieal, The ceifeate shil il be riprodsiced waespt i Rl itk wittten vl of WﬂﬂqﬂNﬂQUﬂu

FM-F08-SLM-01 Rev.(4 Tesie dote $°6/24
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CALIBSRATION LABORATORY
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Page : 4/7.

Certificate No s 24-85LM-231
Requesi No Reg-2024-] 450
7. Long Term Stability
LUC Setting Measured Avceptance
UNCERTAINTY
FAST /! A+ 37-139 e Limit Result

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

Deviated 0.0 014 .30 Pass
8. Level linearity on the reference level range
LUC Setting Anticipated Dreviation Acceplance
UNCERTAINTY
FAST/ A/ 37-139 REF vuc ERR Limit Result
STD dB {dB) (dE) (1R} (+ dB) (4 dB)

139,00 139 139.0 0.0 Ll fass
13400 134 1340 0.0 [ Pass
129.00 129 1269.0 L] Ll Pass
12400 124 1240 0o 1 Hass
11800 1% (RLH 0.0 1.1 Pass
11400 14 1140 o 3] Pass
1000 1 1o 0.0 LI Pass
104,00 14 10400 i} LI Pass
9900 9y 489 41 1 Pass
a4.00 94 4314 0.1 11 Pass
#4900 L] HRY 1 1] 2% Pass
Ha 00 34 B4 1 Il Pass
.00 kL ThY 0l L1 Pass
74.00 74 739 0.1 I Pass
69,00 ] 659 4.1 Kl Pass
#H.m (2] 6y L1 11 Pass
0,00 50 S84 E| 11 Pass
5400 54 539 L1 1.1 Pass
49.00 49 49.0 0.0 d Pass
400 EE A1 0.1 1.1 Pass
30,00 £l 0.5 0.3 11 Pass

1
The results related only to the item calibrated. The certificite shall net be reprodueed except in fall. without written approval of mﬁnﬁmﬂququ

FNA-TOR-SLAT0T Riw, 04 Dadie daig 394624



INNOVATIVE INSTRUMENT CALIBRATION LAB
INNOVATIVE INSTRUMENT €O LTEY, HEAD OFFIUT

T A MOO LA SOESUNTINARORN 11 FAMBON BANG KAE®Q,

AMPHUE BANG PHLTSAMUT PRARKAN PROVINGE 10540 THAILAN

I

Le A2 1 oS tn0-1 FAX: (66ME2110-T140

L0

R

i Bulues i Busnganm 4ha

Certificate No 24-5LM-231

Request No Reg-2024-1450

9. Level linearity including the level range contrel

ULC Setting 5TD Measured Acceptance
UNCERTAINTY
FAST /A REF { 6] 8/ & ERR Limit Result
UUC Range (dB) (dB) (dB) { = dB) (+ dB)
4480 440 il Ll I"ass
37-139 0,30
114 1140 0.0 i Pass
10. Tone burst response
LUC Setting 5TD Amnticipated Measured Acceptance
UNCERTAINTY
A3T-139 Tonehurst Rel uuc ERR Limit Result
LUC Time Respong {ms) (dB) {dE) (dB) (+idB) L =dB}
20} 1350 1350 (1K) 10 Pass
Fust 2 1180 1179 Lo | +1.0,-2:5 Pass
25 10890 1086 =04 414, -5.0 Pass
200 1256 128.5 Q.1 1.0 iss
Slow (.20
2 105.0 1089 .l +|4), =50 Pass
200 129.0 129.0 0.0 1.0 Pass
SEl d 1050 1081 Hh1 +1.0;-25 Pass
0.25 Laco 0.8 -02 F1:5,-50 Pass
11, Peak C Sound level
LUC Setting Anticipated Measured Acceptance
UNCERTAINTY
FAST/C /95142 REF vue ERR Limit Result
ST Setting (dB) (dE) (i) (=dB) 1= dE)
Complete cyvcle 1374 136.7 =070 in Pass
Pasilive half gvele 1364 136.2 .20 020 20 Pass
Negative half cycle 1364 136:2 -0,20 a0 Pass

The resuhts nelated only to the ilem enlibmted. The cent

e sl et be repraciiced sveept i Rl withont wiithér appraval of &‘a-ﬂa’]ﬁMﬂ"Uﬂu

FM-TE:

L M-D1 Revihd Tiaue dole 56724
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12. Overload indication

Certificate No

Reguest No

24-5L.M-231

Reg-2024-1450

UUC Setting Measured Acceptunce
UNCERTAINTY
FAST/A/37-139 ruc Limit Result
STD Setting (dB) (4 dB) (£ dB)
Positive one=half cyvele 1437
Nepative one-hallcycle 1438
Deviated ALl 20 LS Pass
13, High Level Stability
UL Setting Measured Acceptance
UNCERTAINTY
FAST/ A 37-139 e Limit Result
STD Setting (dE} (+ dB) (+daB)
Imitial 1380
Finatl 1380
Deviated .0 110 .30 Pass
Note :
Maximum-permitted
Funetion

Uncertainty of measurement

| Indication at {he calibration cheek frequency

Mot applicable

2. Self-generated noise, Microphone installed

Mot applicable

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

Mot applicable

4. Acoustic signal test of [requency weightings at 10 He to 4 kiHz .60 dh
4. Avoustic signal test of frequency weightings at =4 kHz 1 10 kHz 0,70 dB
5. Electrical signal test of frequency welphtings, Weighting network respone with relative to | kb .20 4B
6. Frequency and time weightings al |kHz 11,20 dR
7. Long Term Stability 010 d8
. Level linearity on the reference level ra .30 dB
9. Level linearity including the level range control 0,30 dB
10. Tone burst response 1,30 413
11, Peak C Sound level (L35 dB
12, Chverload Indication 0,25 dB
13 High Level Stability 010 EB

peance linit and Maximus-penmitted U was 1EC 6167212013

1
e rewilts related only to the item ealibmited, The certificate shall ot be reproduced except i full. without wiitten approval of wﬂa"] h‘!ﬂququ
S

PM-TER-SLM-01 Hev 04 lasue




INNOVATIVE INSTRUMENT CALIBRATION LAB

INNCWATIVE INSTRUMENT COL LTD, HEAR OFTICE

2139 KOG 13, 801 SUNTINAROEN 11 TAMBON BANG KAEO. INMNMOVATIVE

AMPHOE BANG PHLESAMUT FRAKAN PROVINCE 10540 THAILAN bl BuTufivl Buswgunis S1he g e e
- % LN
TEL: (RGHI-21 1638600 1 FAX 66121 167 140 OV

AN Nl
ACCREDITEDR

ET.
CALIBRATION LABDRATORY
AC 1061

Page : 7/7.

Certificate No

Request No

Drecision Rule for Stutements of Conformity

) i flor the uf

Thie standand decishon nale

result will be applied wsing [EAC-GEDH2019; Guitdelines on the

eepiting of Campliance with Specification ax following Fig. and

Pass = The resilt phis e with n 95" covernge probabiliy were within the lmir,

| .
Prees = The measurement result was within (e Jimit. However, a partion of the expanded uncertninty of measwrement at 95 exceods the Timit
Farll = Thet mestsimermeny sesalt wis out of the e However. o poartion of the ¢xpanded uncertaingy of measwrament at 95" s wiibin the hmil,

Fail = The

result plas fhe dled iy il s 5 ceverage probahilily were outaide the Himi

Upper limit

Measured value
95% expanded uncertainty {

Nominal

Lower limit
End of Certificate

24-5LM-231

Reg-2024-1450

1
The renuilts relited anly 1o the iem calil I The certi shall nat be rep | except in full, without wrinien appeoval ulmﬂﬂ{'mqu

FM-208-3LM-01 Rev. i Issou dave 56774

INNOVATIVE INSTRUMENT CALIBRATION LAR
INNOVATIVE INSTRUMENT OO LTE, HEADOEFICE
TR MOE L SEHSESTISARCIN 11 TAMBUON BANG KAL)

SMPHOE BANG PHLESAMUT PRAKAN PROYS INCE LG0T HANL AN

TEL. G002 ] 1E-SS60-1 FAN: 1660021 16T 140 CALIBRATIGN LABORATORY
= .I;'agr- 17
Certificate of Calibration
Customer
Name LINITED ANALYST AND ENGINEERING CONSULTANT COLLTDY, Certificate No : 24-5LM-240

Address

81 Soi Udomsuk 41, Sukhumyit Road, Bangchak. Prakanong. Bongkok

L0260

Unit Under Calibration Details

Measurement item
Manufacturer
Maodel

Serial Number

1

Resolution

Sound [evel Meter
Larson Dhvis

LT

(005299
UAE.EFM. | 14/2562

0l <8

Calibration Environment and Details

Temperalure
Humidity
Barometric Pressure
Recetved Date
Calibrated Date

Calibration Procedure

2ICEST
S50 %RH =20 "RH
113 hi*a £ 10 hPa

3 July 2024

<10 July 2024

In-house method CP-SLM-01 based on [EC 61672-3

Request No @ Reqg-2024-1450

Microphone Class ; 2
Microphone Model 1 37T3ADS
Microphone SN 323471
Preamplifier Model | PEMLxT2LC
Preamplifier SN : 071493

Instrument Staties | Llsed

=201 3 Electroacoustics - Sound level meters - Part 3: Periodic tests

Location of Calibration Lab Acoustic
Reference Standard
Instrument Brand Muikel SN. Due calibration Iracehility
Standard Microphone GRAS 40AN 188273 20 Angust 2024 GRAS
Multifrequency Calibrotor st Quest-cal EFADDD2 34 26 July 2024 (1"
Audio Generator Svantek Svans] 131 8 Oictober 2024 WK Electric

Note

The reported unceramty is based on standard uncertainty multiphied by the Coverage Fuctor & = 2, providing a level of conlidence spproximately 95 %

Calibrated By :

e
Mr. Noppadon Luangarn

Service Calibration Engineer

Approved By : Y ?“
Mr. Pacit Mathavom

Calibrution Engineer Supervisor

Issue Date ¢ 11 July 2024

1
Tlhet reaults relted euby to the item calibrated. The certificate shall aot be reprodoced eseept in full, withont wrinén approval of |llwﬂaﬂsh'ﬂnuqu

FM-T08-SLM-D1 Rev (M s date 506724



INNOVATIVE INSTRUMENT CALIBRATION LAR

INNOVATIVE INSTRUMENT COULTE HEAD OFFICE

TR MO0 |3 S0 SEUSNTINARCIRN |E PAMBON HANG KAED,

ANS) Nstianat Accruditation Boare
ACCREDITED
EEEEEEE

whiin BuTuii i Buswywue dhe

AMPHOE BANG PHLESAMUT PHAKAN FROVINGE 10500 THAIL AN

TEL 166M12] 14 i1 FANIBEN-2] Hi=T144) CALIBRATION LABCRATONY
AL 2001
Page: 2j7
Cernficate No 24-5LM-240
Request No Reg-2024-1459
1. Indication at the calibration check frequency
LUC Serting Nominul Belore Adjust After Adjust Acceptunce
UNCERTAINTY
FAST /A 3T-139 Level vuc ERR uec ERR Limit Result
Calibratar Setting (dB) (dB) (dB) (dB) (UB) (+dB) (+dB)
1000 Hz 114 dB 113.76 1153 1,54 1138 “0.04 020 01,30 Pass
Note Absolute sensitivity was established by the use of Sound Calibrator Brand SVANTEK. Model SV 35A, SN, 38079

2. Self-generated noise, Microphone installed
VLT Setting
FAST /37-139

Measured UNCERTAINTY

ULC Weighting (1) (dB)

A 211 010

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

LUC Setting

Measured UNCERTAINTY
FAST /37-139

VUC Weighting (dR) (= dB)
A 266 ol
C 262 0o
£ 306 n

4. Acoustic signal test of frequency weightings (Without Windscreen)
Deviation from various Frequency Acceptance

LUC Setting UNCERTAINTY
W ;
Welghting Respone curve Limit Result

FAST /37139 A C Z

(= dB) {4 dB)
STD Setting (dB) (dit) (dB)

125 Hz 0o 02 0l 0,60 1.5 Pass
1000 He 0.0 0.0 0.0 .60 L0 Mass
A0 Ha 02 0.3 04 060 3o Puss
R000 Hz -5 0.4 0.2 070 50 Pass

1
The results related anly to the e calibmted. The certificnie shall not be reproduced except in full. without written approval of ‘Ilmﬂaﬁlﬁhﬁwqu

FM-T06-S1 M0 Revi0d Tssue dafe 56:24

INNOVATIVE INSTRUMENT CALIBRATION AR

INNOVATIVE ISSTREMENT €O, LTE HEAD OFTIUE

SYATIVE

TERNURD 1S SO]SUNTISARKGRN [T TAMBON HANG KAED

whiin BuTunfv Buswjuue in

AMIPHOLE BANG PHEI SAMUT PRAKAN PROVING E 16530 THAN AN

TEL 0021 16-5800= 1 FAN: (-2 ] 16-7 140 CAL mmr_u\rll_n '."BID""“F'
.Pagr: arr.
Certificate No ;  24-5L.M-240
Request Noo @ Req-2024-1459

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

LUC Setting Deviation frem various Frequency Acceptance
UNCERTAINTY
FAST  37-139 Weighting Respone curve Limit Result
STD Setting A (dBy € (dB) Z(dB) (= dB) { + dB)
63 Hz .2 0.0 0.0 20 Pass
125 He 1 0.0 (2K} ks Pass
250 Hz Al L} 0.0 I35 Pass
SO0 Hx BN} 0.0 0.0 1.5 Pass
1000 He 0nn 0.0 0.0 0.20 1.0 Pasx
2000 Hz (A1) 0.0 {10 40 Puss
4000 Haz 0.0 (1Al LI} 1.0 s
RO00 He 0.0 o0 L 50 Pass
Paonn He A -0.1 0,1 +5.-INF Pass

6. Frequency and time weightings at 1kHz

UUC Setting ST Measured Acceptance
UNCERTAINTY
FAST | 37-139 REF vuc ERR Limit Result
ULC Welghting {dB) (dB) (1) { +dB) (+dB)
A Fi4.00 1140 0.0 (k20 Pass
[ n Li4.00 114,00 0.y 020 020 Pasc
£ [RERH 1140 0.0 15,24 Pass
ULIC Setting STh Measured Acceptunce
UNCERTAINTY
Jr-13% ¢ A REF ve ERR Limiy Result
ULUC Time Respone (dm) (dB) (dB) (+dB} (= di)
Fast 114,00 140 0n 0o Pass]
Slow 114,00 11440 (.0 (20 R 1) Pass]
Leg 114.00 114.0 an 0.1 Passl

1
The results relaied anly to the fem walibrated. The certificate shall aot be reproduced except in full, without writien approval ol'ihlwqqh'muqu
s

FM-TOR-SLM-01 Rev. 04 Tasul dare 3074



INNOVATIVE INSTRUNMENT CALBRATION LAR

INNOVATIVE INSERUMENT U0, LTR. HEADOFFICL

TEAAHRY LY, SEN SUSTINARORS L PAMBON BANG KAED, INN?\{ATIVE

{ Ace i
AMPHOE HANG PHLISAMUT PRAKAN PROVINGT 10530 THAILAN ukiin Bulurfiv Buswjuiue $ifs CREDITED
TEL U662 WSS ] FAMN (a2 ) 167 |4

TION LABGHATOY
C- 2061

Page 1 47

Certificate No 24-5LM-240

Request No Reqg-2024-1459

7. Long Term Stability

LUC Setting Measured Aceeplance
UNCERTAINTY
FAST /A /37139 vuC Limit Result

STD Setting (dB) (+dB) (+dB)
Initial 114.0
Final 1140

Deviated 0.0 LA ] 030 Pass
8. Level linearity on the reference leve| range
ULC Setting Anticipated Deviation Accepiance
UNCERTAINTY
FAST/A 39 REF Lo ERR Limit Result
STD dB (dB) (dB) (UE) (£dB) (+dB)
129,04} 139 129.0 00 11 Pass
134,00 134 1340 00 B Pass
129.00 129 128.0 00 11 Pass
124 ) 124 124.0 o 1.1 Pass
189000 19 [AEAT ] L1 Pass
11400 14 140 (] 1.1 Pass
(LIEHN) L1 109.00 (.0 1.1 Pags
111400 14 104.0 0.0 141 Pass
44,00 94 94,0 0.0 11
94,00 94 4.0 [0 1.1 Pass
#0000 K9 89 0 11 Puss
400 L B0 A1 Ll Pass
o

Fo.00 79 79.0 {1A1] L1
T400 74 740 {181 1.1 Pass
69.00 69 A8 0y L1 Pagy
300 64 B0 0 1.1 Pasg
50,00 59 540 o 1.1 Pass
s4.00 54 4.0 ik Tk Priss
49008 49 40 (111 1.1 Pass
44,000 4 440 i 1.3 Pass
.00 £ 93 02 1.1 Pass
3800 I8 383 03 1l Puss
3700 37 74 04 Il Pass
200 38 36,5 03 Ll Pass

1
The resules reloted ouly to the itén calibrated. The cerificate shull net be reproduced except in full, withont writien approval of 'JILaﬂaﬁ‘ﬁhlquu

EM-TOR-SLMAL Rev.04 Tssoe date

INNOVATIVE INSTRUMENT CALIBRATION L AR

INSNOVATIVE INSTRUMENT OO, LT HEXDYOFFICT

TEIMOO L SCHSEUNTINARORS L TAMBON BANG RAELDL
AMPHOE BANCG THLESAMUT PRAKAN PROVINGE 10530 THANL AN
TEL i 66KR2 LSS FAN IBGRR2 L 10T 1H)

e

wiin BuTuofid Buawiwus ke

ANST Nt Hoard
ACCREDITED

cotediing

9. Level linearity including the level range control

Certificate No

Reguest No

24-5L M-240

Reg-2024-1459

UUC Setting STD Mensured
UNCERTAINTY
FAST /A REF e ERR Result
UUC Range (UB) (dB) (dB) (£ dB) (£dB)
1.5 41 na Lt Pass
3T-134 030
114 140 0.0 L1 Pass
10. Tone burst response
ULC Serting STD Anticipated Messured Accepionce
UNCERTAINTY
A 37-139 Tonchurst Rel uuc ERR Limit Result
LUC Time Respone (s} (dB) (dB) (B (+dB) (4 di)
2K 1350 1349 LN 1.0 Pass
Fast | 1180 1179 1.1 #1.0.-25 Pass
[ni-57 9.0 1088 0.2 +1.5,:5.0 Pass
2K 128.6 1285 .1 1.0 Pasy
Slow 020
2 iG] 1089 -l +1.0,-5.0 Pass
200 1290 1290 0.0 1.0 Pass
SEL 7 Bs 0 Log. 1 1 100 2ES Pass
0,25 o0 Lon,0 [IE}] 1.5, 5.0 Pags
11. Peak C Sound |evel
LUC Setting Anticipated Measured Acceptunce
UNCERTAINTY
FAST /€ /95:142 REF rc ERR Limit Result
5TD Setting (dB) (dB) (dB) {=dB) {=dB)
Complete cyvele 1374 1366 30 Pass
Positive half cycle 136.4 136.2 -0.20 0.20 20 Pass
Negative hall cycle 1364 F36.2 -0.20 20 Pass

1
The resulbts related anly to the isem enfibrated. The certifiente shall not be reproduced except in full, without witten approval of hmﬂaqﬁlﬂﬂwqu

FAMTOR-SEM-0] Rev.(4 135

e 5674




INNOVATIVE INSTRUMENT CALIHRATION | AB

INNOVATIVE INSTRUMENT OO LTI HEAD OFFICT

T MUK L SO SUSTISARORN L FAMBOES BANG KA

Irard va'l'lv

AMPHU BANG PHE I SANLUT MRAR PRONV ST 10530 THAILAN

TEL (66N 165860 1 FAX: (66102 11 6=7134)

wiin buluaid buswyamm e

12. Overload indication

Certificate No

Request No

UUC Setting Measured Acceplance
UNCERTAINTY
FAST / A/ 37-138 Lo Limit Result
STD Setting (dB} (+dB) (£dB)
P e one-haif cycle 1406
Negative one-half cyole 140.7
Dreviited 0.1 0,20 1.5 Pass
13. High Level Stability
LU Setting Mensured Acceptance
UNCERTAINTY
FAST/ A 134 e Resull
STD Setting (dB) (+ dB)
Initial 1380
Finul 1380
Deviated o
Note :
Maximum-permitted
Function

Uneertainty of measurement

Indication ot the calibration check lrequency

Not applicable

Self-generated noise. Microphone mstulled

T

ot applicable

Seli-generated noise, Microphone replaced by the electrical input signal device

Not upplicable

Aconstic signal test of frequency weightings al 10 Hz to 4 kHz

(60 dB

o

ings at >4 kHato 10 kHz

Acoustic signal test of frequency w

0.70 di3

Electrical signal test of frequency weightings, Weighting network fespone with relative to | ki

0.20 dB

&, Frequency and time werghtings ot | kHz .20 dB
7. Long Term Stability 0ro di
8. Level Hnearity on the reference level range 030 dB
9. Level linearity including the levet range contral 030 dB
1. Tone bursi respunse 030 dB
11. Peak € Sound level 0,35d8
12, Overload indication 0,25dR
13. High Level Stability (.10 dB

Acceprance luni and Maximum-permived Uncermngy was IEC 61672-1:2013

The results ed only o the stem calibraled The cerfifie:

Jhutlh nat e reproduced except in Rull, withani written npprval n!-.ut‘aﬂﬁﬂ hjﬂququ

FM-T0R-5LAF-01 Ry 4 155

INNOVATIVE INSTRUMENT CALIBRATION LAR

INSOVATIVE ISSTRUMERT C0L LTH: HEAD OFFICE

TR A TE SO SUNTINARGEN [ TAMBON BANG KAEO

‘!IHIJII

ANIPHUHE BBASNG PHELESAML T PRAKAS PROVING T G530 THAILAN wEn buTuf buswywus diAn

PEL: (6600:21 H-S860-1 FAN: (66102 | =7 140

Certificale No

Request No Reg-2024-1459

Decision Rule for Statements of Conlormity

B: Cldelimes o the

ted usamy ILAC-C

The seanudard decrsion rle emploved for the siarements of conformicy 1w gach calibranon ¢

errtinng ol Cogplianee with Specificatbon s followinge Fig and siatens

Puas = The peeasurernent resall plus the expanded uscertainty with o e provhabiliny were within the limit

within the Lt However, a portion ded vmeerinbity o the lrmit.

AsurEmeEnt o

Ihe meas i resi

s within the i

alt was ot o ient il

Jimit. However, a portion of the expanded uncertminty of mensure

Fail = The ieasurel

Fail = The fieameremcin eailt plas the expanded uiceringy wirl o 95" e protability were ontside the Timii

Upper limit

) . Fall
Measured value -\,“l 1 Fall'
Pass’

95% expanded unceriainty —
=
a5t Neminal

Lower limit
End of Certificate

The results related only 1o the (e ealibrtid. The certificae

shall not be reproidnced except [ full, withiout writen apprval of n.‘@ﬂﬁﬁ]ﬁhﬂﬂ”ﬂu

FMT08-SLMA01 Riév 04 1ssuc date




INNOVATIVE INSTRUMENT CALIBRATION | AR

INNOVATIVE INSTRUSMENT (0. LTD. HEAD OFFICL

T 139 MO0 Y SO SUNTINAKORN 11 TAMBON BANG KAEOD

ANTHOE BANG PHLDSAMUT PRARAN PROVINGE 10540 THAILAN

TEL: I0GM1-20 1 0-5800-1 FAN i =21 1-7140

AN Nahanai Accre

——— .-
CALIBRATION LABORATORY
AC206]

Page: 147

Cuostomer
Name
Address
16260
Unit Under Calibration Details

Measurement item - Sound Level Meter

Munulaciurer Larson Davis

Model L&T2

Serial Mumber + Q005372

10D ¢ UAEEFMO372563
Resalution £y R

Calibration Environment and Details
Temperuture ¥ CLIE
Humidity oS0 TRH £ 20 %RH
Barometric Pressurg 1013 hPa 2 10 hPy
Received Date - 1uly 2024
Calibrated Dae : 9 July 2024
Calibration Procedure

Loscation of Calibration Lah Acoustic

Reference Standard

Certificate of Calibration

¢ UNITED ANALYST AND ENGINEERING CONSULTANT COLLTD.

¢ 81 Soi Udomsuk 41, Sukbumvit Rosd, Bangchak, Prakanong, Bangkok

Certilicate No ¢ 24-51M-229

Request No @ Reg-2024-1448

Microphone Class : 2

Microphone Model © 375B02

Microphone SN 1[792

Preamplifier Model ©

Preamplifier SN : 05632

Instrument Status @ Used

¢ In-house method CP-SLM-01 based on 1EC 61672-3 : 2013 Electroacoustics -

PRMLxT2B

Sound level meters - Part 3; Periodic tests

Instrument Brand Madel SN. Do calibration Trucehility
Standard Microphone GRAS 40AN 188273 20 August 2024 GRAS
Multifrequency Calibrator Quigst Cuesi-cal EFAGOOZIS 26 July 2024 TSl
Audio Generator Svariek Svandill (k) # October 2024 WK Electric
Nate
The reported is based on Jrel liplied by the Coverage Factor & = 2, providing a level of confidence approximately 95 %,
Calibrated By : ﬂhf/ Approyved By ; g l.'“'!

Mr. Noppadon Luangsrt

Service Calibration Engineer

Issue Date

My Pacit Mathavormn
Calibration Engineer Supervisor

O luly 2024

1
The renles relaed anly 1o the e calibmisl. The certificae shall non be repraduced exeept i Mull, withaus wiitien approval '”wﬂaqmmuﬂu

FM-T0RSLMD1 Ry (4 Tosie dnte S0:24

Faard
ACCHREDITED

INNOVATIVE INSTRUMENT CALIBRATION | AR

INNOVATIVE INSTRUSMENT €00, LT HEAD OFFICE

TIARNMOMY 13, ROLSUNTINARORN 11 TAMBON BANG KALOQ,

&

ANSI Nationat Adicr '

AMPHOE BANG PHLUSAMLUT PRAKAN PROVINCE 10540 THAILAN wihiine butunafivl Busieguiis Sahe " ACCREDITED
AR B - 5
TEL LOBI2LG=5800-1 FAX (60Ne21 10-T140) ‘ -‘.Amemﬂv
ALC-2061
Page: 2/7,
Certificate No 24-81LM-220
Reguest No Req-2024-1448
1. Indication at the calibration check frequency
UUC Setting Nominal Belore Adjust After Adjust Acceptance
UNCERTAINTY
FAST/A/37-139 Level vec ERR vuc ERR Limit Result
Culibrator Setting (dB) (dB) (dB) (dB) (dB) (+dB) (+dB)
1000 Hz 114 dB 11376 1147 054 1138 +0.04 [L20 {130 Pass
Note Absolute sensitivity wis established by the use of Sound Calibrator Brand SVANTEK. Mode] 3V 354, SN, 58079
2, Self-generated noise, Microphone installed
UL Setting
Mensured UNCERTAINTY
FAST 7 37-134
ULC Weighting (dB} (+dB)
A 24 0,10
3. Self-generated noise, Microphone replaced by the electrical input signal device
LUC Setting
Measured UNCERTAINTY
FAST /37-139
UUC Weighting (dli3) (+dB)
A 38 010
i 37 (IR}
Z isn L8 1]
4. Acoustic signal test of frequency weightings (Without Windscreen)
Deviation from varions Frequency Acceptunce
LUC Setting UNCERTAINTY
Weighting Respuone curve Limit Result
FAST /37139 A C Z
(+dB) (4 uB)
STD Setting (dB) {dB} (dB)Y
125 Hz i1 0.2 .1 (a6 L5 Pass
1000 He (il 0.0 LI (1.66) (] Pass
4000 Hz 0.3 03 a4 (.66 30 Pass
BO00 He 0.3 0.3 0.5 0.70 S0 Pass

1
T reamles relnted only 1w the iem enlibrated. The cerificute shall ot be reproducdéd except i full, without wrtten approvil of Iwﬂﬂuﬂququ

FRA-TOE-51 MO0 v 04 Towne date 5024



INNOVATIVE INSTRUMENT CALIBRA TION LAB

INNONATIVE INSTRUMENT OO LT, HEAD OFFICE

7030 NEE0 13 SO1SENTINARORN |1 TAMBON BANG KAEO Sl b ) B

ANSI Nationai Accred Bosie
ACCREDITED

AMPHOE BANG PHLTSAMUT PRAKAN PROVINGE 10440 THAIL AN Wiy Butuiafid Buavgume $10s

N | momc rmze 3
FEL 6000021 M-S800- 1 FAX 60 0-211h=7 140 M CALIBRATION LABCRATONY
AC-2961
Pape 1 3/7.
Centificate No 24-81.M-229
Reguest No @ Req-2024-1443

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

LUC Setting Deviation from various Frequency Acceptance
UNCERTAINTY
FAST/37-139 Weighting Respone curve Limit Rosult
STD Setting A (dB) C (dB) L (dB) (+dB) (= dB)
63 He =01 K] LR 20 Pass
125 Ha 1l 00 00 L5 e
250 Hz 0.1 (IR} 0o I3 Pasy
500 Haz 0.0 0.0 0.0 L5 i
1000 He 0.0 0.0 0.0 120 1o P
2000 Hz 040 0.1 00 20 Plex
4000 He LR 0.0 0.0 10 Pass
BOOO He o 0.0 0.1 50 Pasg
el Hz thir (.1 .o +5.-INF Pass
6. Frequency and time weightings at 1kHz
UUC Setting STD Measured Acceptance
LUNCERTAINTY
FAST /37-139 REF L0 ] 8 ERR Limit Result
UUC Welghting (B} {(dB) (dB) {4 dB) {4 dB)
A 114.00 1140 (i) 0.20 Pass
o 11400 1140 0,0 0.20 0.20 Pass
Z. 114.00 (REA] a0 0.20 Pass
UUC Setting 5TD Mensured Aceeptance
UNCERTAINTY
3IT-130 /A REF e ERR Limit Result
UUC Time Respone (dB) (dB) (dmy (+dB) (L dB)
Fast 114,00 1140 ] o Passl
Slow | 1400 140 0.0 020 010 Pass]
Leg 11400 140 o0 1o Pussl

The regidi related anly o the Hem enliby |. The i ahall no b

T o .\.-gaﬂaqﬂuﬁququ

PO T08-SLM-01 Rev 04 Disiue dote 3624

INNOVATIVE INSTRUMERNT CALIBRATION L AR ROWL?
3 £ )

S
N

INNOVATIVE INSTRUMENT C00 LT HEADCIFFIC E

INNOVATIVE

TIA RO 13, SOLSUNTINAKORN B TAMBUON BANG KAED,
ANSE Natiowal Aceréditiation Bussd

g

e

ANMPHOE BANG PHLUSAMUT PRARKAN PROVINGE [0S0 THAI AN Wi BuTuiiftel Buaigune d7hn {'/J e < A ::_l: REDITER
TEL coink2] heSsetef FAS: (02117140 LT CALIBRATION LARDRATONY
h _Jhl;ngu LT
Centificate No 24-51L.M-224
RequestNo | Req-2024-] 448
7. Long Term Stability
LUC Setting Measured Acceptance
UNCERTAINTY
FAST/A/37-139 vee Limit Result

STD Setting (dB) {+dB) [ +dB)
Initial 114.0
Fimal 14,0

Peviated 0.0 01n 0.30 Pass
8. Level linearity on the reference level range
LUC Setting Anticipated Deviation Aceeptunce
UNCERTAINTY
FAST/AJ3T-139 REF e ERR Limit Result
STD dB (dB) () (dn) (+dB) {+dB)
13500 139 1300 0.0 Il Pass
13400 134 1340 0.0 1.1 Fass
129.00 128 129.0 an (B Pass
124.00 124 1240 00 L1 Pasi
1900 114 a0 00 11 Pass
Li4.an 14 140 LRI (W Pass
104000 10 105.0 on 11 Pass
104,00 104 1040 0.0 11 Pass
9904 99 89.0 0.0 1.1 Pass
Sa.00 94 936 A 1l Pass
EL] 89 HE.6 A Ll Piss
.30

£4.00 B4 3.6 -4 1.1 Pass
Th0 79 TR.G -4 L1 Puss
7400 el 736 -4 Lt Pass
[9.00 oy GR.G -0.4 L1 Puss
fael 1) 6 636 -0.4 Ll Puss
59.00 54 Sh6 0.4 Ll Pasg
Sd.00 54 536 -4 i1 Pass
49,00 49 48.7 03 L1 Pass
400 R 439 -1 1.1 Pass
39.00 13 19.3 05 11 fass
34.00 4 39 +4] L1 Pass]

1
The resuiles relted only fo the lem callbrated. The certifiente shall not be reproduccd except in full. sithout wrinen approval u!mﬂﬂqﬁmanu
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Certificate No

Request No

9. Level linearity including the level range control

24-81.M-220

Req-2024-1448

ULIC Setting STD Measured Agceplunes
UNCERTAINTY
FAST/ A REF L 4] bl s ERR Limit Result
UUC Range (dB) (dk) (dB) { +dB) (£ dB)
3910 396 .5 Ll Pass
37-139 .30
114 1140 Lt 1.1
10. Tone burst response
LUC Setting STD Anticipated Measured Acceptance
UNCERTAINTY
AL3T-130 Tonchurst Rel (B & ERR Limit Result
LLUC Time Respone {my) (UB) (UB) (UR) {+dB) { +dB)
200 13501 1354 0.0 10 Puss
Fast 2 1180 117.9 -] +1.0, 2.8 Pasg
025 108.0 108§ 0.2 +1:5, 45,0 Pass
200 1256 1285 “f.1 g 18 Puss
Slow 0.20
2 e.n sy -1 +1.0,-5.0 Pass
200 130.0 12840 16 (K1) Pass
SEI 2 ne.n 10%.1 .1 +1.0, 2.5 Pass
025 10060 100.0 | +1.5. <50 Pass
11. Peak C Sound level
LUC Setting Anticipated Mensured Acceptanee
UNCERTAINTY
FAST /C /95142 REF Luc ERR Limit Result
STD Setting (dH) {dB) (dB) 1 =dB} { £ dB)
Complete cycle 1374 13608 -(0.60 30 Pass
Positive half cycle 136.4 136.2 .20 2o 0 Pass
Negative half cycle 136.4 1362 -0.20 0 Pass

1
The reubts related anly 1o e item calibrmicd. The cenificate shall not be reproduced except i full, withour written approval of haﬂaQﬁhlﬂ")uﬂu
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12. Overload indication

Cenificate No

Reguest No

24-SLM-2240

Req-2024-1448

VU Setting Measured Acceptance
UNCERTAINTY
FAST/A/37-139 2] B o Limit Result
STD Setting {dit) { & dB) {+dB)
Positive one-half cycle 1407
Negative one-half cycle 140.7
Devined oo 0.20 1.5 Itass
13. High Leve| Stability
UUC Setting Measured Acceptance
UNCERTAINTY
FAST /A 37139 {1 ] 9 Limit Result
STD Setting (dB) (4 dB) (£dB)
Initial 1380
Final 138.0
Deviated 181} [IRIV] .20 Pass
Note :
Maximum-permitted
Funetion
Uneertainty of measurement
1. Indication #t the calibration cheek frequency Nt spplicsble
2, Self-generatid noise, Microphone installed Not applicable
3. Self-generated noise, Microphone replaced by the electrical input signal device Not applicable
4 Acoustic signal test of frequency weightings at 10 Hz 10 4 kHz (.60 dB
4, Acpustic signal test ol frequency weightings st >4 kHz 10 10 kHz 0,70 4B
3. Electrical signal test of frequency weightings, Weighting network respone with refative w | kHz (.20 dB
fy, Frequency and time welghtings a1 1kHz .20 4B
7. Long Term Stahility 0,10 dB
8. Level linearity on the reference level mnge 0.30 dB
9. Level lingarity including the level range coniral 0,30 dB
L Torie burst nesponse .30 dB
11, Peak C Sound level 1,35 dB
12, Overload ndication 625 dB
13, High Level Stability 010 dR

Acceptance limit and Mastmun-pormiteed Uncertainty ws C01672-112013

The regnilis re

1
ondy i the item ealibrated, The certificate shall net be reproduced exoept in fall, without writicn spproval of l‘anﬂqrﬂu'ﬂQUﬂu

FMTOS-SEM-01 Rev M [ssue date 36/24



INNOVATIVE INSTRUMEN T CALIBRATION | AR RO INNOVATIVE INSTRUMENT CALIBRATION | AB W ey
o N (L > SN W,
‘-\"‘-..:—___,-‘,//. INNOVATIVE INSTRUMENT C0. LT HEADOFL L

INSUVATIVE INSTRUMENT C 00 LTE, HEAD DFFICE

i

it

i

7130 MO0) 13, SOLSUNTIN AKORN 11 TAMBON BANG KAEC. INNOVATIVE

L

T IMEMOO TR SOLSUNTINAKORKN 11 TAMBON BANG KAL)

:

ol

AWEY Nalienat Aecreditaiion fnard

AWS! Kalianial Accredibatian Baart

i - T
AMPHOE BANG PHLISAMUT PRARKAN PROAVINCE 10340 THAILAN wtn Bulunfid Buavgumn 108 P

E ACCREDITED AMPHOE BARG PFHLESAMUT PRAKAN FROVING E 10340 THAILAN ACCREDITED
O ST AN .
TEL (60I0-21 He-S80d-1 FAN (6000-21 167140 T CALIERATION LABCRATSORY PEL: EB0-21 16-S860-1 FAN (660621167140 LTI CALITNATION LABORATORY
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Page: 7/7. Pugge s 1)7,
Certificale No 24-51M-229

Certificate of Calibration

Request No Reg-2024-1448
Customer
Nime ¢ UNITED ANALYST AND ENGINEERING CONSULTANT COLLTDL Certificate No : 24-51.M-132
Deelsion Rule for Statements of Conformiry
Gt % " £ . R st No ¢ Reqg-2024-1451
The stnckard decision mile employed for the of confi o el o result will be applbed wsing ILAC-GRO%2019; Guidelines on the Address 8] Soi Udomsuk 41, Sukbumyit Road. Bangehak, Prakanong. Bangkok it il 2

Repening of Compliance with Specifiestion as following Fig. and stsicinents

Pass = The

result plus the with i 95" coverage probabiliny were withim the limil

1 (12660

1 Under Calibration Details

r‘lml The measurement resall wos within the linit However. a portion of the expimded uncenalnty of measurement al 95% excecds the Tbni Measuremient jtem Sound Level Meter Micraphone Class © 2

Fiit' = The semarisement ol i it However. o portion of the died uncertainty of 1 95 s welthiim Ve Tt Manulaciurer Lurson Davis Microphone Model ;375802

Fail = The reslt plos the expanded  wth 95 coversge probibiling were outside the lo Mode! + LT3 Microphone S/N: 11793
Serial Mumber  DIHES341 Preamplifier Model : PRMLxT2H

Upper limit

Measured vaiue

0

Resolution

UAEEFM.O382563 Preamplifier S/N : 056133

on dB Instrimant Statis @ Used

Calibration Enviranment and Details

: Paia? Temperature neEle
959, expanded uncartainty _[r -
._p Humidity L S0 %RH £ 20 %RH
285 ;
SMmastoss et 2 = e MNominal
Barometric Pressure 1013 hiPa & 10 hPa
Received Diate - 1 uly 2024
" b 2
Loawer limit Calibrated Date o0 July 2024
End of Certificate

Calibration Procedure ¢ In-house method CP-SEM-D1 based on IEC 61672-3 1 2013 Electroaconstics - Sound level meters - Part 3; Periodic tesis

Location of Calibration Lab Acoustic

Reference Standard

Instrument Brand Idielee! SN Due calibration Tracehility
Standard Microphone GHAS A0AN 188273 20 August 2024 GRAS
Multifrequency Calibrator Quest Quest-eal EFADMZ34 26 July 2024 TSl
Audio Genemtor Svantek Svanddl 131 8 October 2024 WK Electric

Note

The reponed wncertainty is based on standard uneertainty multiplied by the Coverage Factor & =2, providing a level of canfidence approximately 45 %,

Calibrated By : flrr‘@ Approved By

MmAN

My Pacit Mathavorn

Mr. Noppadon Lusngar
Service Calibration Engineer Calibration Engineer Supervisor

Tssue Date 10 July 2024

Thee remtlis related anly 1o the em

T certificate shall not e reprudued except i Bt withiou writren approval of Wﬂﬂﬂﬂuﬂ'n]ﬂu

FAETO8-S1 T Rev 04 Faeie daie 39624
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ACCREDITED

FEL: andi0-21In-8860-1 FAN: o0 0-2 1 16-7140 CALMAATION LABDRATCRY
AC-2061
Page i 2/7
Centificste No 24-81.M-232
Reguest No Req-2024-145]
1. Indication at the calibration check frequency
LLC Setting Nominal Before Adjust After Adjust Aceeplance
UNCERTAINTY
FAST/ A/ 37-139 Level vue ERR vee ERR Limit Result
Calibrator Setting {di) (dit) {dn) (di) (dB) {+dB) (= di)
1000 14 114 dB 11376 1143 0.54 1138 #0004 0.20 0.30 PPass

Note

(=)

. Self-generated noise, Microphone installed
UUC Setting

T Measured | UNCERTAINTY
FAST 737-139
UUC Weighting (dB) (+dB)
A 2937 0.1

3. Self-generated noise, Microphone replaced by the electrical input signal device
UL'C Setting

Measured | UNCERTAINTY
FAST / 37-139
UUC Weighting {dB) (+dB)
A 204 0,10
C 290 010
z 30 0,10

4. Acoustic signal test of frequency weightings (Without Windscreen)

Absolute sensitivity was established by the use of Sound Calibrator Brand SY ANTER. Model SV 354, SN, S8(179

Devigtion fram various Frequeney Acceptance
LUC Setting UNCERTAINTY
Weighting R ury Limit
vighting Respone eurve imi st
FAST /37-139 A | 34 Z
m (£dB) (£uB)
ST Setting (dB) (dB) (dE)
125 Hz 0.0 0.1 (8] .60 1.5 Pass
100K Hz oo 0.0 0o (a0 (Y] Pass
A0 Hz 0.6 0.5 LR .60 in Pass
BODO Hz 1.0 09 () 0.7a 50 Passt

The resuhs related only 1o the ttem calibmted. The certificats shall net he reproduced except In fall, seitlot swritten approval nrmﬂﬂ
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CALIBRATION LABDRATORY
AC-206

Page :3/7 .,

Certificate No

Request Mo

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

14-51.M-232

Reg-2024-1 451

ULC Setting Deviation from various Freguency Acceptance
UNCERTAINTY
FAST /37-139 Weighting Respone curve Limit Result
STD Setting A (dB) C{dB) Z(dB) (+dB} [ +dB)
63 He ~ 0l -0 20 Pass
125 Hz -0l 00 e} 1.5 Pasg
25014 01 01 0.1 L5 Bt
500 Hx =1 0.0 0.1 15 Pass
1000 Hz X1} (11} <l 0:20 1.0 Pass
2000 Hz 0o 00 0.0 0 Pass
4000 Hz 0.0 04 0o i Pass
8000 Hz 0.1 0.l 00 50 Pais
16000 1z 0.1 0.l -0 5INE Disy
6. Frequency and time weightings at 1kHz
UUC Setting STH Measured Aceeplance
LUNCERTAINTY
FAST /37139 REF uwe ERR Limiit Result
UUC Weighting {dR) (AR} (dB) (+dB) (= dB)
A 11400 1140 0.0 .20 Puss
it 11400 1140 0.0 020 020 Bk
Z 11400 1140 0.0 0,20 Pass
UUC Serting STD Measured Acceplance
UNCERTAINTY
3139 A REF vuc ERR Limit Result
ULIC Time Respone (dB) (aB) (dB) (£ uB) (£ dB)
Fast (REAT 11440 0.0 (IN1s] Passl
Slow 114,00 11440 o0 0.20 0.10 Pass]
Leg 11400 140 0.0 0,10 Pass]

1
The tesalis relared anby @ the ke calibrated. The cemificate shall nol be reproduced sxeept i full, withowt writhen spproval of wﬂﬂg}\ih‘ﬂququ
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AC 2061
Pape:4/7
Certificate No 24-5LM-232
Request No - Req-2024-1451
7. Long Term Stability
UUC Seteing. Muasured Acceptance
UNCERTAINTY
FAST/A/37-130 vue Limit Result
STD Setting (dB) (+dB) [+ dRB)
Initiul 1140
Finak 140
Deviated 00 LR Y] 0.30 Pass
8. Level linearity on the reference level range
ULC Senting Anticipated Deviation Acceptance
UNCERTAINTY
EAST f A/ 37-139 REF uc ERR Limit Result
STD dB (dB) (B} (dB) {+dB) {+ B}
139,00 139 1380 .0 11 Pass
134,00 124 1140 ] 11 Pass
129,00 129 129.0 LIK1] L1 Pasx
124,00 124 124.0 0.0 L1 Pass
11900 119 110 [IXi] 1.1 Piss
11400 14 1140 ] il Pass
5.0 1 109 0.0 (Jlit Poss
114,00 104 104.0 [ il Pass
G9.00 99 940 .o 1l Pass
44,00 94 940 ] 11 Puss
2900 Ll Hou {IA] 0.2 1.1 Pass
#4.00 #4 540 .0 1l Pass
79.00 7 o i} 11 Prass
7400 4 740 (.0 1.1 Pass
69,00 ] 690 0.0 {3 Pass
400 #4 640 00 ] Pass
F49.00 59 690 0.0 1 | Pass
400 54 40 1.0 1 Pass
49.00 49 4901 0.1 1.1 Prass
400 44 H2 0.2 1] Pass
39.00 39 395 0.8 1.1 Pass

1
Thie resitlis rentedk oty to e it eslibeated The eortisicute shall ot be septodueid shee 0L without wiitken spiroviLar |mﬂaﬂmﬂququ

M
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Page {5/7,
Certificate No 24-S5LM-232
Request Noo ¢ Req-2024-1451
9. Level linearity including the level range control
VLT Setting STD Meusured Acceptance
UNCERTAINTY
FAST A REF vuc ERR Limit Result
UUC Range (dB) (dB)Y (dB) (= dB) (+dB)
44,20 443 .1 1.1 Pass
37-139 .30
114 140 Al . Pasy
10. Tone burst response
LUC Setting 5TD Anticipated Mensured Acceplance
UNCERTAINTY
A 374139 Tonehurst Rel vue ERR Limit Result
ULIC Time Respone {ms) (dB) (dB) (dB) (£dB) (+dB)
200 1350 135.0 a0 Lo Tass
Faist z 1180 117.% 0.2 +1.0, 2.5 Pass
.25 1oe.0 LIRS 0.5 1.5, <50 Pass
200 128.6 1284 4.2 1.0 Pass
Slow 020
2 L0 1088 0.2 +1:0, -5.0 Pass
200 1280 129.0 LA 1.0 Pass
SEL 2 109.0 1094 AT 1.0 1.5 Pass
025 1000 907 -3 +1:5, =50 Pass
11, Peak C Sound level
VU Setting Anticipated Measured Acerptance
UNCERTAINTY
FAST /C /95142 REF Luc ERR Limit Result
STD Setting (dis) {di) (dn) (= dB) { + dB)
Complere cycle 1374 1368 -0.60 30 Pass
Positive hall eycle 1364 136.2 -0.20 0.20 20 Pass
MNegative hall cycle 136.4 1362 =020 51 Pass

1
The rgniles eelmied only to e Hem ealibrased. The certificate shall wor be reproduced exeept in full, withour writtes approvil nwﬂﬂqﬂumuqu
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Page : 6/7

Certificate No 24-51.M-232
RequestNo @ Req-20124-1451
12, Overload indication
VL Setting Measured Aceeptance
UNCERTAINTY
FAST/ A/ 17-139 vuc Limit Result
STD Setting (dB) {+dB) [ = dB)
Positive one-hall cycle 1432
Negative one-half cycle 1433
Dreviated -1 0,20 1§} Pass
13. High Level Stability
UL'C Setting Measured
UNCERTAINTY
FAST ! AL 37-139 uvug Limit Result
'D Setting (dB) (+dB) (£ dB)
Initinl 138.0
Final 138.0
Deviated (IR .10 0.30 Pass
Maximum-permitted
Function
Uincertainty of measurement
1. Indication at the calibration check frequency Nat applicable
2. Sell-generated noise, Microphone instatled Not applicable
1. Self-gencrated noise, Microphone repluced by the electrical mpul-signal device Mot applicable
4, Acoustic signal test of freguency werghtings at 10 Hz w 4 ki 06l dB
4, Acoustic signal tes of frequency wetghtings ot =4 kHz to 10 kl1z D70 dB
5. Electrical signal 1est of requency weightings. Weighting network respone with relative to 1 kHz 020 dB
6, Frequency and time weightings at 1kHz 020 de
7. Long Term Stability idB
8, Level lincarity on the reference level mnge 030 dB
9. Level linearity including the level range control 0.30 dB
10, Tone burst response D36 dBE
I 1. Peak C Sound level 035 dR
12, Owerload indication 025 dB
13, High Level Stability 10 dB

Acceprnce i and Mudmanepenmitted Ulnosraing was TEC 6167

The results related snky o the item ealilrmted. The cerificate shafl g be weprad
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CALIBRATION LARORATONY
AC-2901

Page:7/7

Certificate No 24-5LM-232

Request Mo Req-2024-] 451

Decision Rule for Statements of Conlormity
Thee stondard decision mie emploved for the statemsents of confomminy o each calibration result will be applicd wsing (L AC=CRE 002009, Gadilines on the

Reparting of Complionce with Specifioution as lellowing Fig and siatements

Pags = The mgasune

nt resid | plus the expanded uncenaimy with 8 95% coverage prohabiling were within the limin
Pass = The mesurement resull was within the imit, However, o portion of the expanded uncertuinty of measurement it %55 exceeds the lmir,

Faik = The mensurement resubt was oat of the it However, o porion of fhe expanded aneermaimy of measarement a1 3% b within the Timit

Fadl = The measurement result plus the expanded nsceralnty with 3 95% covernge prohability were outside the lmit

I
1 P
. T | el Upper limit
Measured value = Fail’
596% expanded uncertainty .-II: s
P_ "
- Nominal
Lower limit
End of Certificate

1
he resules related ondy o the flem calibmied. The codificate dhall not be reprisduced except in full. without writien approval of mﬂaqﬁmﬂququ

FM-T0R-SLMAR] Ren 04 B date 57624
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Certificate of Calibration
Customer
Mame UNITED ANALYST AND ENGINEERING CONSULTANT CO, LTI Certificate No : 24-51LM-235
Address ¢ 81 Sei Udomsuk 41, Sukbumvit Road, Bangehak, Prakanong, Bungkok Request No @ Req-2024-1454
10260

Limit Under Calibration Details

Measurement item Sound Level Meter Micraphone Class ©

Manufactyrer Larson Davis Microphone Model ©

Model 7 bxa Microphone /N
Serial Number 005346 Preamplifier Model ;
18] UAE EFM.0432563 Premmplifier 8/N
Resolution 01 dB Ingtroment Status :

Calibration Environment and Details
Temperature ELDC
Humidity S0 %RH £ 20 %RH
Harometric Pressure 1013 hifu=: 10hPa
Reweived Date | July 2024
Calibrated Date o 10 July 2004
Calibration Procedure
Location of Calibration Lab Acoustic

Relerence Standard

-

7SR
L1798
PEMEXT2R
(56138

Used

¢ In-house method CP-SEM-01 based on [EC 61672-3 1 2013 Electroacoustics - Sound level meters - Pan 3: Periodic tests

Instrument Brand Mudel SN, Due calibration Tracebility
Standard Microphone GRAS AAN 188273 20 August 2024 GRAS
Multifrequency Calibrator Quist Quest-cal EFAONDZ 26 July 2024 st
Audio Generalor Svantek Svand0| 131 £ Octoher 2024 WK Electric

Nute

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

- iz e
Calibrated By : ?}]b
e, Noppadon Luangart

Service Calibration Engineer

Issue Date ¢

Approved By :

M AN

Mr. Pacit Mathavom

Calibration Engineer Supervisor

10 July 2024

1
The resuliz related only te the ben chlibeated. The certificate shall net be repraduced except in full, withoul writhen approval of rmﬂa’-‘}sh‘ﬂququ
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AC-2061
Page: 2/7.,
Certificate No 24-5LM-235
Request No Reg-2024-1454
1. Indication at the calibration check frequency
LUC Setting Nominal Before Adjust Adfter Adjust Aceeplance
UNCERTAINTY
FAST/ A/ 37-139 Level uue ERR e ERR Limit Result
Calibrator Setting (i) (i) (dB) (dB) (dB) (+dB) {=dB)
1000 Hz 114 4B 113,76 1153 1.54 1138 +AM 0.20 0,30 Pass
Note Absolute sensitivity wis established hy the use of Sound Calibrator Brand SVANTER, Model SV 350, SN, 38079
2. Self-generated noise, Microphone installed
ULC Setting
T Measured UNCERTAINTY
FAST F37-139
UL Weighting (dB) (2dB)
A 3l4 o
3. Self-generated noise, Microphone replaced by the electrical input signal device
LLC Serting
Measured UNCERTAINTY
FAST F37-13%
LUC Weighting (dB} {+dB)
A 3L IR 11}
¢ s 010
F A 350 ({811}
4, Acoustic signal test of frequency weightings (Without Windscreen)
Deviatian from various Frequency Acceptance
ULC Serting UNCERTAINTY
Weighting Respone curve Limit
Result
FAST /37-139 A 1 Zz
2 (£ dB) (£ dB)
STD Setting {dB) (d8) {dB)
135 Hz 0 0.1 (1] 0,60 | Pass
1000 He 0.0 0.0 [LA1} (.60 1.0 Pass
4000 M .1 1.1 11 .60 in Pass
BUOO He 26 15 16 0.70 3.0 Passl

1
'The results nefated only tn the item calibimied. The cenilicate shall not be reproduced sxcept in full, without written approval of |w‘]§mﬂ’]uqu
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Request No Req-2024-1454

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

UUC Setting Deviation from various Freguency Acceptunce
UNCERTAINTY
FAST /37-139 Weighting Respone curve Limit Result
STD Setting A (dB) C (dB) L (dB) (+dB) (+ dB)
63 Hz -1 (2] (LY 20 Pasg
125 He -0 R1] o 15 P
250 Hz 01 0.0 00 |5 i
S0 Ha 0n 0.1 0.0 [I: Pass
1000 Hz 0o 0.4 i) 020 10 Pass
2000 Hz 0 01 00 10 Pass
4000 Hx 0.0 =0l 0.0 in Pasy
ROOO Ha .1 -0l (LA 50 I'ags
16060 Ha -0, 0.4 0.1 +5:-INF. Pass
6. Frequency and time weightings at 1kHz
VEC Setting STh Measured Acceplance
UNCERTAINTY
FAST /37-139 REF L] ERR Limit Result
UL Weighting (dB) (dB) (dB) {+dB) {4 dB)
A 400 140 .6 020 Pass
L) LE4.00 1140 0.0 0,24 0.20 Pass
Z P00 (REAH 0. 020 Pass
LUC Setting 5TD Measured Aceeptance
UNCERTAINTY
371387 A REF uue ERR Limit Result
UUC Time Respone (dB) (dB}) (AR} (£ dB) (£ dB)
Fast 4,00 1140 0.0 0,10 Pass]
Slow 1400 1140 0.0 0.20 010 Fass]
Leg 11400 1140 0.0 010 Puss]

The resalts related aily 1 the em eatibmted. The eertificate shall ot e reproduced excegt il withous writhen approval nl'wﬂﬂ
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Certificate No
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Request No Req-2024-1454
7. Long Term Stability
VUC Setting Measured Acceptance
UNCERTAINTY
FAST /A (37-139 e Limit Result

STD Setting (dB) i+ dB) (£ dB)
Imitial Hd0
Fimal 40

Devimed 0.0 010 0.30 Pass
8. Level linearity on the reference level range
UL Setiing Anmntiel I m Acceplance
UNCERTAINTY
FAST / A7 37-13% REF uuc ERR Limit Result
STD dB (di) ] (dB) (+ B} {+dB)

139.00 139 139.0 iy} 1.1 Pass
134,000 134 1340 0,0 1.1 Puss
129.0%) 129 126.0 00 1.1 Pass
12400 124 1240 0.0 1.1 Pass
119.00 119 1100 (IR} 11 Piss
11400 14 140 0.0 (i Prass
10900 109 1090 0.0 1.1 Pass
104.00 104 1040 (1N} 1.1 Pass
99,00 9 990 [IX1) 1.1 Pass
94.00 94 94.0 A1} B Pass
000 B9 RO 131} A Pass
#4.00 84 B4.0 o {130 Il Pass
900 ] ELE ] i A Pass
T4.00 74 740 X1} 1.1 Pasg
&9.00 69 650 o 1.4 Pass
G400 L2 640 0.0 11 Pass
5900 54 350 Oty 1.3 Pass
54.00 54 5400 (A4 Ll Pass
4900 49 441 0l (! Pass
A0 a4 443 02 1.1 Pass
43.00 43 431 03 (W1 Pass
4200 dz 42,3 03 11 Pass
4100 41 A4 (8} 1.1 Pass

1
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9. Level linearity including the level range control
UL Setting 5Th Measured Acceptance
UNCERTAINTY
FAST/A REF uue ERR Limit Result
UUC Range (dB) (dt) (dB) (+£dB) (+dB)
4640 46,5 0.l 1.4 Puss
37-139 030
|14 114.0 00 1.1 Pass
10. Tone burst respense
VUC Setting ST Anticipated Measured Acceptance
UNCERTAINTY
A37-139 Toneburst Ref (1l e ERR Limit Result
UUC Time Respone (ms) (48) (i) (dB) (+dB) (+dB)
200 135.0 1349 0.1 1.0 Pass
Fast 2 118.0 117.6 A1.4 Pass
025 1080 108.5 0.5 Pass
200 128.6 1284 02 L.k Pass
Slow 0.20
2 1G9 loRs /1 4 +1.0, -5.0 Pass
200 129.0 128.0 00 L0 Pass
SEL 2 mnen 1088 0:2 +1.0,-2.5 Pass
025 (VTS 9937 -3 +1.5; 50 Pazs
11, Peak € Sound level
ULIC Setting Anticipated Mensured Acceptance
UNCERTAINTY
FAST/C 1 95-142 REF voc ERR Limit Result
ST Setting (dB) (dBy (dB) (= dB) {£dB)
Complete cycle 136.8 0L60 10 Pass
Positive half eycle 136.4 1362 -0.20 0.26 20 Pass
Negutive half cycle 136.4 1362 =020 20 Puss

The results related only 10 the iem calibmted
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12. Overload indication

Certificate No 24-S1M-235

Request No Req-2024-1454

UUC Setting Measured Aceeptance
UNCERTAINTY
EAST / A/ 37-139 {11 4 o9 Limit Result
STD Setting (dB) (+dB) (=dE)
Positive one-half cycte 145.4
Negative one-half cycle 1453
Deviated i1 .20 "] Pass
13. High Level Stabhility
ULC Setting Measured Ageeplance
UNCERTAINTY
FAST /A 37-13% e Limit Result
STD Setiing (dB) {4 dB) (xdB)
Initial 138.0
Finul 1380
Deviated IKH} 0.0 030 Pass
Note :
Maximum-permitted
Function
Uncertainty of measurement
1. Indication at the calibration check frequency Mot applicable
2. Sell-generated noise, Microphone installed Mot apphicahle
3, Sell=generated noise, Microphone repluced by the electrical inpul signal device Mol applicable
4, Acoustic signal test of frequency weightings ot 10 Hz to 4 kHz .60 dB
4, Acoustic signul st of frequency weightings ot =4 kHz (o 10 kHz 070 48
5. Electrical signal test of frequency weightings, Weighting network respone with relative 1o | kHe 020 4B
fi, Frequeney and time weightings at 1kHz (120 dB
7. Long Term Stability 010 4B
§. Level linearity on the reference level range 030 dB
9. Level linearity including the level range control 0,30 dB
10, Tone burst response 030 dB
11. Peak C Sound level .35 dB
12, Overlond indication 025 dB
13. Hhigh Level Smbility 0.10 dB

= Aceeprnee limit and Maximum-permisted Uncerminy was [EC 61672-1:2013

1
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Drecision Rule for Stutements of Conformity

Certificate No

Riguest No

24-81.M-235

Req-2024-1454

for the stalemenis each colibrarion result will be applicd using [LAC-GEO9 2009 Guidelines on the
Reperting of Campliance witl Specifieation ax following Fig- and sateiments
Pass = The mensuremen result plus the expanded uncenatmsy with n 95" covernpe probabiline were within the fimi
L. ? \
Pass' = The measuremsent resalt was within tle lmit, However. a partion of the expanded uncertainty of measmemient al 95" exceeds the Limit.
o i ; } : e
Fail = The measurement resuli was o of the limit However aportion of the expanded uncertsinty of measurement of %3 (s within the Hmi
Fall = The measwrement result plas the expanded uncertamty with o 95% covernge probability wene outside the Imil
- T l e Upper limit
Measured valus | Fail
" I Pass'
95% expanded uncartainty —
Pasg -
MNominal
Lower limit

End of Certificate
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’\) ELECTRICAL AND ELECTRONICS INSTITUTE S,
FOUNDATION FOR INDUSTRIAL DEVELOPMENT K
975 Moo 4, Bangpoo Industrial Estate, Soi 8, Sukhumvit Road km 37, 'ﬁﬁ‘:&"‘;
1 Sinnsaind Phraek Sa, Mueang Samut Prakan, Samut Prakan 10280 NEGTIITE 12036
CALIBRATION 0119

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

Certificate No.: CP20240292EA
Operation No.: CP2024070255

Certificate of Calibration

Equipment: Sound Level Meter

Manufacturer: Larson Davis (Meter), PCB (Microphone), PCB (Preamplifier)
Model/Type: LXT2 (Meter), 375B02 (Microphone), PRMLXT2B (Preamplifier)
Serial No.: 0005348 (Meter), 11800 (Microphone), 056140 (Preamplifier)
ID No.: UAE.EFM.045/2563

Customer: United Analyst and Engineering Consultant Co.,Ltd.
Address: 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak

Phrakhanong, Bangkok 10260
Received Date: 25 July 2024
Calibrated Date: 6 - 7 August 2024
Issued Date: 7 August 2024

Calibrated by: Ms. Juntaporn Kunhakom

Q//’”

( Mr. Sittichai Swaksuriyawong )
Group Manager

Approved by:

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

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

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

with the prior written approval of the Electrical and Electronics Institute, Foundation for Industrial Develgpment.
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-) ELECTRICAL AND ELECTRONICS INSTITUTE
¢ FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: CP20240292EA

Calibration Report

Equipment: Sound Level Meter

Manufacturer: Larson Davis (Meter), PCB (Microphone), PCB (Preamplifier)
Model/Type: LXT2 (Meter), 375B02 (Microphone), PRMLXT2B (Preamplifier)
Serial No.: 0005348 (Meter), 11800 (Microphone), 056140 (Preamplifier)

ID No.: UAE.EFM.045/2563
Ambient Temperature: (23+2)°C
Relative Humidity: (50+15)%
Pressure: (101.3 + 1.5) kPa

-) ELECTRICAL AND ELECTRONICS INSTITUTE
¢ FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: CP20240292EA
Calibration Report
Function : 2. Self-generated Noise

2.1 Microphone Installed

Measured value
(dB)

31.6

2.2 Microphone replaced by the electrical input signal device

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

Condition of this result of calibration

1. Reference standards instrument :-

Frequency Measured value
Weighting (dB)
A-weighting 31.5
C-weighting 31.6
Z-weighting 36.6

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

Frequency Deviation from various Frequency Weighting Response Curve
C-Weighting A-Weighting Z-Weighting Acceptance limits
(Hz) (dB) (dB) (dB) (dB)
125 0.3 0.2 0.2 +1.5
1000 -0.2 -0.2 -0.2 +1.0
8000 29 29 29 +5.0

Instrument Model Serial No. Cert. No. Due Date
1)[Standard microphone 4180 2787490 AA-1012-23 12 November 2024
2)|Arbitrary Function Generator AFG2021 C010063 CK20240048EA 23 June 2025
3)|Programmable Attenuator PA5 2755 EF-0040-23 1 October 2024
4)6.5 Digit precision multimeter 8846A 9610014 (CB20230200EA 15 November 2024
5)|Pressure humidity and CL1-P240023 24 March 2025

Temperature Transmitter PTUs01 13950483 CD20240142EA 12 June 2025
6)|Pressure humidity and CL1-P240030 11 April 2025
Temperature Transmitter PTUs0L 13950484 CD20240143EA 12 June 2025
) CB20240035EB 13 February 2025
7)|Performance Audio Analyzer Ug903B MY56510003 CK20230072EA 13 September 2024

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)
1
wnaslumun
Page 2 of 6 F-CAL-005 Ed.1

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

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

(Hz) (dB) (dB) (dB) (dB)
63 0.0 0.0 0.0 +2.0
125 0.0 0.0 0.0 +1.5
250 0.0 0.0 0.0 +1.5
500 0.1 0.0 0.0 +1.5
1000 0.0 0.0 0.0 +1.0
2000 0.1 0.0 0.0 +2.0
4000 0.0 0.0 0.0 +3.0
8000 0.0 0.0 0.1 +5.0

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

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

wnaslumun
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Certificate No.:

CP20240292EA

5.2 Time weighting at 1 kHz

Calibration Report

Certificate No.:

CP20240292EA

Calibration Report
7.2 Level Linearity on the reference level range, Lower

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 SPL Conclusion of Time
(min) (dB) Period (dB) (dB) (dB)
30 94.0 94.0 0.0 +0.3

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 +1.1
89.0 89.0 0.0 +1.1
84.0 84.0 0.0 +1.1
79.0 79.0 0.0 +1.1
74.0 74.0 0.0 +1.1
69.0 69.0 0.0 +1.1
64.0 64.0 0.0 +1.1
59.0 59.0 0.0 +1.1
54.0 54.0 0.0 +1.1
49.0 49.0 0.0 +1.1
44.0 44.1 0.1 +1.1
43.0 43.2 0.2 +1.1
42.0 42.3 0.3 +1.1
41.0 41.4 0.4 +1.1
40.0 40.5 0.5 +1.1
Function : 8. Tone burst response
Time Tone burst Measured Deviated Acceptance limits
Weighting duration, Tb (ms) value (dB) value (dB) (dB)
200 136.0 0.0 +1.0
Fast 2 118.8 -0.2 +1.0;-25
0.25 109.7 -0.3 +1.5;-5.0
Slow 200 129.5 -0.1 +1.0
2 109.9 -0.1 +1.0;-5.0
200 130.0 0.0 +1.0
LAE 2 110.0 0.0 +1.0;-25
0.25 100.9 -0.1 +1.5;-5.0

Anticipated Measured value Deviated value Acceptance limits
Value (dB) (dB) (dB) (dB)

94.0 94.0 0.0 +1.1

99.0 99.0 0.0 +1.1

104.0 104.0 0.0 +1.1

109.0 109.0 0.0 +1.1

114.0 114.0 0.0 +1.1

119.0 119.0 0.0 +1.1

124.0 124.0 0.0 +1.1

129.0 129.0 0.0 +1.1

134.0 134.1 0.1 +1.1

139.0 139.1 0.1 +1.1

140.0 140.1 0.1 +1.1

141.0 141.1 0.1 +1.1

142.0 142.1 0.1 +1.1

1
wnaslumun
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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 135.4 130.8 06 +3.0
cycle
Positive
134.4 134.1 -0.3 +2.0
half cycle
Negative 134.4 134.1 03 +2.0
half cycle
Function : 10. Overload indication
— Measured value (dB) n Deviated value Acceptance limits
Positive Negative
one-half cycle one-half cycle (dB) (dB)
145.3 145.2 -0.1 J*hS
na1luAUAY
Page 5 of 6 F-CAL-005 Ed.1




-) ELECTRICAL AND ELECTRONICS INSTITUTE
"¢ FOUNDATION FOR INDUSTRIAL DEVELOPMENT

ELECTRCAL AND ELECTRONICS INSTIUTE

Certificate No.: CP20240292EA

Function : 11. High-Level Stability

Calibration Report

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

Time Pen.o dto Reference SPL Record SPL a,t Deviated value Acceptance limits
Apply Signal Conclusion of Time
(min) (dB) Period (dB) (dB) (dB)
5 139.0 139.0 0.0 +0.3

Uncertainty of measurement

. Uncertainty 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 0.30 0.60 (10Hz to 4kHz)
- Free-field sound pressure response level ' 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 2.

4. The coverage factor k = 2.00

- - End of Report - -

Page 6 of 6
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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
Tassnssalnianedides lwwsdrsasnivi-aan
Ambient
1 |Orifice Transfer Standard Total Suspended Particulate (TSP) Tisch Environmental,Inc. TE-5025A Jiranatee Associates Co., Ltd. COF-039-67 27 Sep 24 26 Sep 25 -
Calibrator Particulate Matter < 10 pm (PM, ) 3383
2 |U-Tube Manometer Total Suspended Particulate (TSP) Dwyer 121-36-W/M Technology Promotion Association 25P112 19 Feb 25 18 Feb 26 -
Particulate Matter < 10 pm (PM, ) - (Thailand-Japan)
3 [Aneroid Barometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 24P1856 4 Jun 24 3 Jun 25 -
Particulate Matter < 10 pm (PM, ) (Thailand-Japan)
4 |Digital Thermo - Hysrometer Total Suspended Particulate (TSP) Digicon TH-02 Technology Promotion Association 24H1487 15 Jul 24 14 Jul 25 -
Particulate Matter < 10 um (PM,,) 435031148 (Thailand-Japan)
5 |Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 26092024 26 Sep 24 25 Sep 25 -
1201778107
6 |Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific a42i UAE Consultant Co.,Ltd. 04112024 4 Oct 24 3 Oct 25 -
1201778108
7 |Standard Gases (Mixture) Nitrogen Dioxide Airgas EBO162121 Airgas an Air Liquide company EO5NI91E15A0014 6 Jun 23 6 Jun 31 -
2016PSIG
8 [Carbon Monoxide Analyzer Carbon Monoxide Thermo 48i UAE Consultant Co.,Ltd. 06122024 6 Dec 24 5 Dec 25 -
1200636466
9 |Carbon Monoxide Analyzer Carbon Monoxide Thermo 48i UAE Consultant Co.,Ltd. 09092024 9 Sep 24 8 Sep 25 -
1201778117
10 |Standard Gases (Mixture) Carbon Monoxide Airgas EBO162121 Airgas an Air Liquide company EO5NI91E15A0014 6 Jun 23 6 Jun 31 -
2016PSIG
11 |Wind Speed/Wind Direction WS/WD Scarlet Tech Ltd. WL-21 Thai Meteorological Department 162/25 18 Mar 25 17 Mar 26 -
2111DR0O041
12 |Wind Speed/Wind Direction WS/WD Scarlet Tech Ltd. WL-21 Thai Meteorological Department 112/25 19 Feb 25 18 Feb 26 -

2111DR0052




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
Tassnssalnianedides wwsdrsasnivi-aan
Ambient
13 |Sound Level Calibrator Calibrate Sound Level Meter 01dB CAL31 Innovative Instrument 24-ACT-087 25 Jun 24 24 Jun 25 -
(Acoustic Calibrator) 84065 Co.,Ltd.
14 |Sound Level Meter Laeq 24 hrsr Laeq 1 he Lamae Lasos Lagn Larson Davis LxT1 Electrical And Electronics Institute CP20240289EA 5 Aug 24 4 Aug 25 -
0007310 Foundation For Industrial Development
15 |Sound Level Meter Laeq 24 hrsr Laeq 1 he Lamae Lasos Lagn Larson Davis LxT1 Electrical And Electronics Institute CP20240288EA 5 Aug 24 4 Aug 25 -
0007312 Foundation For Industrial Development




“\.\\“l“."'?‘(

P ge—
NAC Accredited colibration laboratary {. /‘//’,—T\\\\? NAC

HRANATEE ASSOCIATES COLLTD. ISO/IET 1/025:2017 ‘4-’-*n|||\"\“ RANATES ASSOCIATES COLLTD
pigicstlidain NSC —TISI—TIS 17025
lranatee Assooiates Co,,Ltd
63/14-15, 67/35-36 i CALIBRATION 0367
Petehkasam 7,7/, Rd. Wannapea, Banghokya, F measurement fnbaratory il ” ., Page 7 of 2 Pages
angkok L0600 {Thailand Calibration services department. Continuation of Certificate of Callbration Number
Tel: +6608680812
Mahlle +6E8EIIAG453
£-ma; nac-calibraticn@jiraratee.com
‘Webh site: www jiranates cam
MEASUREMENT RESULTS:

CERTI FI CATE OF CAIJ BRAT‘ 0 N The Orlfice gas flow device was calibrated by direct comparison method with the Standard Rotary Displacement Meter (Roots Meter). The-Humid alrwas used as a

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

Certificate No. : COF-033-67 Page 1 of 2 Pages
Table 1: The results of @ Standard calibiration data
MEASUREMENT ITEM < Top Load Orifice Callbration procedure: e ) e o t2d
MANUFACTURER L TISCH The Orifice gas flow device was calibrated ogainst Plate 1Pa) ETil i'fﬂl] ¥ 53
MODEL/TYPE : TE-5025A Standard  Rotory Displocement Meter (Reats m/min mmtg e " — inH,0 it
SERIAL NUMBER . 39 Meter) Model GE5/IMC/Widp. The WI-CL-004 sl 2
iy 7 1 0703 758,131 3492 22.49 58.556 1738 1319 0.654
| UAE.EFM 063 was used o5 o calibration guideline,
D AMEER HUAGERM.06/2560 1 1.000 758.205 2370 281 63.034 3473 1865 0.922
CONIATVON AS RECEIVED s ety Traceability: 3 1121 758.284 2364 2269 42,633 4642 2157 1064
CUSTOMER s UnitedAnalyst and Engineering Consultant Co., This certificate provides o ‘traceabilty of the 4 1167 758.274 2364 2265 31359 5197 1282 1125
81 Sol Udomsuk 41, Sukhumwit Road, Bangchak, Phiakhanong, t fo recognized the mationol 5 1408 758,325 24.00 23.14 30.402 2,654 1768 1358
Bangkok 10260 standards;:and to realltation of the international
system of units (S1) through the NIMT (National Stope (m): 2.05577
RECEIVED DATE 116 5ep 2024 Metrology [nstitute of Thallond) vio Certificate
MEASUREMENT DATE + 77 Sep 2024 rimber: MWO053-23. Intercent (1) -0.02807
ISSUE DATE i 27 5ep 2024 : Correlation coetfickent (r): 0.99985
Untertainty of Measurement: .,
The reported uncertointy of measurement s based Uncertainty (k=2 0.015 mfmin
ENVIRONMENTAL CONDITIONS: on the :"Cm”j"fr itiph bl:_n;
Amblent condition in the laboratory are as follow: MOVErTgE factor k=2, Which for @ non
o distribution corresponds to @ coverage probabifity
Temperature 230430 C of z v 95%. The L : )
Relative Humidity 15504150 WRH hn;;;n mﬂmm'"" occordanca with the Gi:i:e Table 2: The results of @ actual calibration data
Atmospheric Pressure 11010410 hPa ‘Evaluation af measurement data - Guide to the Flow rate Pressure Temperature | Temperature | Ap_meter Ap_Orifice Standard Flow (5]
expression of uncertainty ln measurement” Plate [Pa) [Ta] [¥m] ¥
m'fmin mmHg * - 4 mmHg inH0 m'/min
CALEIU\.'HDN coNDImon: " 2 1 0.703 758131 2352 22449 1 56.556 1738 0.825 0.653
Precondifdning 4 Hograt gjntitent condighe, Wy 2 1.000 758.205 @am. | 228 63.034 3.473 1166 0420
Measurement Condition : The average values during measurément are 23.9 "Cand 49.0 %RAH. 3 1121 758284 2364 I 22.69 47533 4,642 1348 1,061
4 1.167 758274 2364 22,65 31358 5.197 1426 1123
v 5 1409 758.325 o 24.00 23.14 30.402 7.654 1 1732 1357
NOTED: The certificate is vaiid only to the item calibrated on dote ond place of caiibration,
Slope (m]: 1.28763
TABULATION OF RESULTS: Intercept (h): -0.01756
The table an next page give the measured values. Correlation coetficient (#): m
Uncertainty (k= 2): 0.085  m/min

***End of Certificate of Calibration®=*

N } s .
A\ :1& :3.\(: N;E-;\C

1 My, Su'ru;_l_a‘itifhachalad PR signatory:
¥ Missdittraporn Lertsomphiol IMARATE: ASSCIATER O LT Mr. Parinya Booncharoen
—————— Calibration Department Manager

TTRANATEE ASSOCIATIS 00 17D

1
THIS CERTIFICATE REPORT MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REMDM lﬂﬂﬁ'ﬁlﬂm‘]ﬂu

IN WRITING FROM THE LABORATORY



TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
53474 PATTANAKARN ROAD 501 |8, SUANLUANG, SUANLUANG, BANGKOK 10250
TEL. (-2717-3000-24 FAX. 0-2719-9484

Certificate No.: 25P112

Certificate of Calibration g
age: 1of 2

Equipment : U-Tube Manomeler
Manufacturer: Dwyer This cerificate may not be reproduced other than in full,
excep! with the prior writlen approval of the head of
Model : 121-36-WiM Corp Services 3: Equip Ci and Testing Services.
Serial No.: -
ID No.: UAE EFM.181/2561

Condition As-Recelved: Used llem

Received Date: 10 February 2025

Calibration Date: 19 February 2025

Reference: 2502-0083WSC Submitted by: United Analyst and Engineering Consultant Co. Ltd,

Amblent Temperature: (23 £ 2 ) oc

(50 £ 15 } % 81 S0l Udomsuk 41, Sukhumvil Road, Bangchak,

Phrakhanong, Bangkok 10260

Relative Humidity:
Atmospheric Pressure: 1012 mbar
Procedure used: The calibration was conducied by direct comparison method against Pressure Measuring Instruments

Standard according 1o in-house calibration procedure CP-P04, using * DKD-R 6-1 ; Calibration of Pressure
Gauges, Edilion 032014 " as a guidalines.

Condition of this result of calibration
1.Refl standards -
Instrument Model
1) Pressure Calibrator PC106P 1189
2 This result of calibration was made on requested at the poinl specified by customer.
3.Scale and conversion factor is 1 kPa = 4.0145293 inH20

4 This Instrument was used clean alr as pressure media.

SeralNo.  Cerificate No.  DusDate
MP-0113-24 10 Jul 2025

5§, This instrument was installed in vertical c tion and centar of connector was used as the reference level,

B.The certificate is valid only to the item calibrated on date and piace of calibration,
7.This Certification is traceable to the International System of Unit maintained at.-
-National Institule of Metrology Thailand (NIMT)

Attapel P
[ ] Phalinee Prabpaipal

[ ] Sura Suwannasri
[/{Atlapol Panurach

Calibrated by :  Nopparat Phongam
Issue Date : 21 Fabruary 2025

Approved Signatory :

Lond

o)
=5
=

o
.
o3

(==}

Range : 0 inH,O to 36 inH;O

Scale Interval : 0.1 inH;O( The Fifth Estimate )
Increasing Pressure
UUC Indication
Applied Pressure  High-portside Low-port side Ap Error
{inH:0) (inH20) (inH,0) (inH40) {inH;0)

0.00 0.00 0.00 0.00 0.00
2.00 1.00 -0.88 1.98 -0.02
4.00 2.00 -1.98 3.08 -0.02
6.00 3.00 -3.02 6.02 D.02
8.00 4.00 -4.02 B.02 0.02
10.00 5.00 -5.04 10.04 0.04
12,00 6.00 -6.04 12.04 0.04
14.00 7.00 -71.06 14.06 0.06
16.00 8.00 -8.06 1B8.06 0.06
18.00 9.00 -0.08 18.06 0.06
20.00 10.00 -10.06 20.06 0.06
22.00 11.00 -11.08 22.08 0.08
24.00 12.00 -12.08 24.08 0.08
26.00 13.02 -13.10 26.12 0.12
28,00 14.02 -14.10 28.12 D12
30.00 15.02 -15.10 30.12 0.12
32.00 16.02 -16.10 32,12 0.12
34,00 17.02 -17.08 34,10 0.10
35.50 17.86 -17.62 35.78 0.28

The uncerainty of measurement was + 0.11 inH,0

*UUC = Unit Under Calibration
* AP = High-port side - Low-port side

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

Cert.No.: 25P112
Page: 2 0f 2
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S

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) ﬁ&\\g/ﬁ
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES 2

b=

T
53404 PATTANAKARN ROAD SOl I8, SUANLUANG, SUANLUANG, BANGKOK 10250 ;'/,_{/F\\‘;’\?-
il

TEL. 0-2717-3000-24 FAX. 0-2719-0484 NEC-TIBLTIS?02S

CALIBRATION D000

Certificate No. : 24P1858

Certificate of Calibration Bei: 1%

Equipment : Aneroid Barometer
Manufacturer: Barigo This certificate may not be reproduced other than in full,
excapt with the prior written approval of the head of
Madel : - Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: -
1D No.: UAE.EMA2.110/2555

Condition As-Recelved: Used ltem
Received Date: 24 May 2024

Calibration Date: 04 June 2024

Reference: 2405-0919WSC Submitted by: United Analyst and Engineering Consultant Co.,Ltd.

Ambient Temperature: ( 23 2 2 ) °C

(50 % 15) % 81 Sui Udormisuk 41, Sukhumvit Road,

Bangchak, Phrakhanong, Bangkok 10280

Relative Humidity:

Atmospheric Pressure: 1006 mbar

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

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

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

Instrument Model Serial No. Certificate No. Due Date
1) Standard Barometer DPI142 1422505048 MP-0094-24 03 May 2025
2.This instrument was inslalled in vertical orientation and center of the dial was used as the reference lavel.

3.This resull of caiibration was made on requested at the point specified by customer.
4.This result of calibration Instrument was in absolute pressure.

§.This Instrument was used clean air as pressure media,

8. The certificate Is valld only to the ltem calibrated on date and place of calibration.
7.This Cartification s traceable to the International System of Unit maintained through:-

-National Institute of Metrology Thailand (NIMT)

Appraved Sig y: AH'“_P”'I P
[ ] Phalinee Prabpaipal

Suksan Khankaew
06 June 2024

Calibrated by :
Issue Date :

[ | Sura Suwannasri
V{Aﬁapﬂl Panurach

mnm'.i'himqu

B 0316956

Result of calibration:- Without adjustment

Range : 720 mmHg to 800 mmHg

Function:- Absol easurement Scale Interval : 1 mmHg ( The Fifth Estimate )
Increasing Pressura

Applied Pressure (mmHg) | 72043 | 73067 | 74034 | 751.52 | 75656 | 761.83 | 773.53 | 79876
UUC* Indication (mmHg) 7200 7300 T40.0 | T50.0 755.0 760.0 7700 780.0
Errar (mmHg) -0.43 067 -0.34 -1.52 -1,58 -1.83 -3.53 -8.76
Decreasing Pressure

Applied Pressure (mmHg) | 798.76 | 77360 | 761.89 | 756.65 | 751.69 | 740.72 | 73068 | 72059
UUC* Indication (mmkg) 790.0 770.0 760.0 755.0 750.0 7400 730.0 720.0
Emor (mmHg) -8.76 -3.80 -1.89 -1.65 -1,59 -0.72 -0.68 -0.59

The uncertainty of measurement was  0.24 mmHg
* UUC = Unit Under Calibration

The reported uncertainty of measurement was based on a

d uncerainty m

by a coverage factor k= 2, providing a level of confidence of approximately 85 %

~oflo-

Cert.No.: 24P1856
Page: 20f2
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
F34/4 PATTANAKARN ROAD 801 18, SUANLUANG, SUANLUANG, BANGROK 10250

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

Certificate of Calibration °°"’"““;:‘;e-i Pl

Equipment : Digital Thermo-Hygrometer
Minutsctures Digicon This certificate may not be reproduced other than in full,
except with the prior written approval of the head of
Model : TH-0ZA Corporate Services 3: Equipment Calibration and Testing Services,
Serial No.: 435031148
ID No.: UAE.EFM.006/2567

Condition As-Received: New ltsam

Received Date: 10 July 2024
Calibration Date: 15 July 2024
to 17 July 2024
Reference: 2407-0393WSC Submitted by: United Analyst and Engineering Consultant Co. Ltd.

Ambient Temperature: (25 £ 3 ) %€
81 Sof Udomsuk 41, Sukhumvit Road, Bangchak,

Phrakhanong, Bangkok 10260

Relative Humidity: (50 20 )%

Calibration were conducted using in-house calibration procedure CP-HO3 according to comparison
with standard chilled mirror sensor for humidity measurement function and comparison with standard

Procedure used:

p probe for temp: measurement function into humidity / temperature chamber,
ndition of this result of bratio:
1.Reference standards instruments :
Instrument Model Serial No. Certificate No. Due Date
1) Standard Chilied Mirror Hygrometer Sensaor Dew Prime I 31863 21818 25 Sep 2024
2) Handheld Thermometer With Sensor 1523 5717096 2311321 08 Mov 2024

2.The certificate is valid only to the item calibrated on date and place of calibration,
3. This Certification is traceable to the International System of Unit maintained through:-
~Thunder Scientific Corporation, NVLAB Accreditation No. Calibration 200582-0
-Technology Promation Association (Thalland-Japan), NSC-ONSC Accredited No. Calibration 0008

V\Yb‘ﬂ'\
Calibrated by :  Surasit Phansudnoi Approved Signatory :
Issue Date : 17 July 2024 [ ] Chakrit Waswwanjua

[v/] Vipom Tantiyawutt
[ ]Unnopphol Harachal

l.anm's‘laimuqu

Cert. No.: 24H1487

Page.: 2 of 2
Result of Calibration:- Without Adjustment
Function: Humidity Measurement.
Reference Standard uuct Uncertainty
Temperature Humidity Reading Error of Measurement
{"C) (%RH.) (%R.H.) (%R.H.) (x%R.H.)
25.0 401 a8 -1.1 1.4
250 50.1 48 -2 1.6
25.0 60.0 58 -2.0 1.6
25.0 70.2 68 2.2 1.8
Result of Calibration:- Without Adjustment
Function: Temperature Measurement.
Standard uuc* Uncertainty
Temperature Reading Error of Measurement
(c) (°c) (c) (#°C)
20.014 203 0.286 0.42
24984 252 0.216 0.42
30.050 30.1 0.050 0.42
40.027 40.0 -0.027 p.42

UUC* : Unit Under Calibration
The reported uncertainty of measurement was base on standard uncertainty multiplied
by coverage factor k = 2.00, providing confidence level approximately 85%.

-olo-
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IEKEE United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
iﬁ'&i‘l??ﬁféﬁifﬁ?’ffﬁ.‘}‘:ﬁ Tel. 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com

IEKEE United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
iﬁ'&i‘l??ﬁféﬁifﬁ?’ffﬁ.‘}‘:ﬁ Tel. 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com

MULTI-POINT GAS TEST REPORT

TestDate  :Sep 26,2024

Equipment : Gas Analyzer (NO2) Model : 42i

Manufacturer : Thermo Scientific Serial Number : 1201778107

Standard Gas Concentration Dilutor Detail

Sulphur Dioxide (SOz) 42.89 PPM Manufacturer : Thermo Scientific
Nitric Oxide (NO) 46.77 PPM Model : 146i

Methane (CHs4) = PPM Serial Number : 1180540071
Carbon Monoxide (CO) 965.9

Cylinder No. : EB0159156

Expiration Date : Nov 6,2026

Multi-point gas test data

Reference Value (ppb) Analyz(:nl;:;splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.0 0.00 0.00 0.00
Level 2 20.00% 100.0 100.3 0.30 0.30 0.30
Level 3 40.00% 200.0 200.8 0.80 0.40 0.40
Level 4 60.00% 300.0 300.7 0.70 0.23 0.23
Level 5 80.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.19

:Acceptable Limit + 5%

i Multi-Point Gas Test Chart |

400 4060
350
300 3667
250
200
150
100 1003

50

0 +=56
0 50 100 150 200 250 300 350 400 450

Reference value (ppb)

D
&
=

Analyzer Display(ppb)

—— Analyzer Display ‘

Cal;ul_a& by Approve by /(/

26 / 9 g 2567 26 / Sep / 2024

Page 1 of 1 enaslaAIuAY

MULTI-POINT GAS TEST REPORT

Test Date : Oct 4,2024

Equipment : Gas Analyzer (NO2) Model : 42i

Manufacturer : Thermo Scientific Serial Number : 1201778108

Standard Gas Concentration Dilutor Detail

Sulphur Dioxide (SOz) 42.89 PPM Manufacturer : Thermo Scientific
Nitric Oxide (NO) 46.77 PPM Model : 146i

Methane (CH4) = PPM Serial Number : 1180540071
Carbon Monoxide (CO) 965.9

Cylinder No. : EB0159156

Expiration Date : Nov 6,2026

Multi-point gas test data

Reference Value (ppb) Analyz(:;:;splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.0 0.00 0.00 0.00
Level 2 20.00% 100.0 100.6 0.60 0.60 0.60
Level 3 40.00% 200.0 200.7 0.70 0.35 0.35
Level 4 60.00% 300.0 300.9 0.90 0.30 0.30
Level 5 80.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.25

:Acceptable Limit + 5%

450 Multi-Point Gas Test Chart|

400
350
300 306:9
250
200
150
100 T

50

0 +56
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)
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Analyzer Display(ppb)
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<
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—— Analyzer Display ‘

( ,Calc_qlﬁte by : Approve by
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4
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Airgas.

an Ar Liguide compary

Afrgas Specialty Gases

Al LLC
61 ton Road
Flumsteadville, PA 18949

Adrgs

com

CERTIFICATE OF ANALYSIS
Grade of Product: EPA PROTOCOL STANDARD

Customer: AIR LIQUIDE (THAILAND})

LD :
Part Number EODSNIZT1E15A0014 Reference Number:  160-402772205-1
Cylinder Number' EBO0162121 Cylinder Volume 144.0 CF
Laboratory: 124 - Plumsteadvilie - PA Cylinder Pressure: 2016 PSIG
PGWVP Number A12023 Walve Outlet 660

Gas Code

C0,CO2 NONOX,502 BALN
Expiration Date: Jul 06, 2031

ed in accordancs v
. tha assay procedu
nty a5 stated batow with &
nole bass uniess olhanwise no

Certification Date:

Jul 06, 2023

D;C@E United Analyst and Engineering Consultant Co., Ltd.

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

Siﬁiifﬁft?léi‘.ﬂfﬁ? ffj.",’:ﬁ Tel. 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com

MULTI-POINT GAS TEST REPORT

Test Date : Dec 6,2024

Equipment : Gas Analyzer (CO) Model : 48i

facturer : Thermo SCIENTIFIC

Serial Number : 1200636466

A, Traceab
. Ariatyf
enca lavel of B5%. Thete
d. The resuits reiate ¢ b
NedUse T

or Assay end Cerficatian of Gasaous

mpurities which aff
tested. The repart
ylinder bekow 100 psig, (e 0.7

a5 not require correcticn for analytical in
the uze of inis calibration

Calibratic

ced except in full with

ANALYTICAL RESULTS

Standard Gas Concentration Dilutor Detail

Sulphur Dioxide (SOz2) 42.89 PPM Manufacturer : Thermo Scientific
Nitric Oxide (NO) 46.77 PPM  Model : 146i

Methane (CHa) - PPM Serial Number : 1180540071
Carbon Monoxide (CO) 965.9 PPM

Cylinder No. : EB01159156

Expiration Date : Nov 06,2026

Multi-point gas test data

The SEM, NTRM, PRM, or RGEM noted sbeve is or Ll to the GMIS used In the as:

Component Requested Actual Protocol Total Relative

Concentration Concentration Method Uncertainty
NOX 100.0 PPM 1004 PPM +i- 0.9% NIST Traceable Bi2023
NITRIC OXIDE 100.0 PPM 100.2 PPM +- 0.8% NIST Traceable 023
SULFUR DIOXIDE 100.0 PPM 160.0 PRM A% MIST Traceable 023
CARBON MONOXIDE 200.0 PEM 189.2 PEM 0.3% NIST Traceable DB/26/2023
CARBON DIOXIDE 8.000 % 7.862 % H- 1.2% NIST Traceable DB/27/2023
NITROGEN Balance

CALIBRATION STANDARDS

Type Lot ID Cylinder No Concentration Uncertainty Expiration Date
GMIS 1042023508 CC754%64 §8.36 PPM NITRIC OXIDENITROGEN +-0.4% Jan 04, 2031
PRM c2218101 APE1514048 100,19 PPM NITRIC OXIDE/NITROGEN +- 0.3% Feb 28, 2025
GMIS 2023042528 CC754281 88.52 PPM NITRIC OXICENITROGEN ) Apr 25, 2031
PREM 12408 D913660 15.01 PPM NITROGEN DIOX IDE/AIR Feb 17, 2023
GMIS 153400202002 EBO130037 2.683 PPM NITROGEMN DIOXIDENITROGEN - 1.6% Sep 29, 2025
NTRM 160102-22 KALOO3820 97,668 PPM SULFUR DIOXIDE/MNITROGEN +- 0,8% Nov 01, 2027
co 230501 CC7455902 240,47 PPM CARBON MONOXIDENITROGEN +-0.3% Dec 00, 2028
NTRM 30608 CC411730 13,359 % CARBON DIOXIDE/NITROGEN 6% May 14, 2025

y and nod part of the snaly

Instrument/Make/Model

ANALYTICAL EQUIPMENT
Analytical Principle

Last Multipoint Calibration

Nicolet 1550 FTIR AUP2010245 CO2
SIEMENS ULTRAMATEE N1-CB-180
Nicolet iS50 FTIR AUP2010245 NO

Micolet iS50 FTIR AUP2D10245 NG2
Nicolet IS0 FTIR AUP2010245 S0

FTIR

NDIR
FTIR
FTIR
FTIR

Jun 15, 2023
Jun 14, 2023
Jur 28, 2023
Jun 15, 2023
Jun 08, 2023

™

\

Apprn_ved

for Release

Page 1 of 1

wnaslumun

Reference Value (ppm) Analy::;n[')il)splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.0 0.0 0.0 0.0
Level 2 20.00% 10.0 10.6 0.6 5.7 5.7
Level 3 40.00% 20.0 20.4 0.4 2.0 2.0
Level 4 60.00% 30.0 30.3 0.3 1.0 1.0
Level 5 80.00% 40.0 40.0 0.0 0.0 0.0
Remark : Measuring Range 50.0 ppm Average Difference (%) 1.72
:Acceptable Limit + 5%
Multi-Point Gas Test ChartI
50
€
g 40.0
B
5 3
&
a
5 4
=
S .6
<
0 +=66
0 50
Reference value (ppm)
—— Analyzer Display
A7 )
e j‘?éllahet?: 7/
I . &7 7
sy
Buvrnsfoenrd 2] 2567 Brvvrenef e 2EC 1 [0 2024
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% United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
ﬁ?&iﬂfﬁ;‘t’f‘l&iﬂ?‘ﬁ."}’;‘ﬁ Tel. 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com

THAI METEOROLOGICAL DEPARTMENT

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

Calibration Certificate

MULTI-POINT GAS TEST REPORT

Test Date : Sep 9,2024

Equipment : Gas Analyzer (CO) Model : 48i Issued by : Calibration &
Manufacturer : Thermo Scientific Serial Number : 1201778117

Standard Gas Concentration Dilutor Detail — =
Sulphur Dioxide (SOz2) 42.89 PPM Manufacturer : Thermo Scientific
Nitric Oxide (NO) 46.77 PPM  Model : 146i Object Wind Speed & Wind Direction Data |
Methane (CHa) - PPM Serial Number : 1180540071
Carbon Monoxide (CO) 965.9 PPM
Cylinder No. : EB01159156 Manufacturer SCARLET/TECH
Expiration Date : Nov 06,2026
Multi-point gas test data Type
Analyzer . o
Reference Value (ppm) Display (ppm) Difference Error |Percent Error| [% Error ] _
Level 1 |Zero 0.0 0.0 0.0 0.0 0.0 i i
Level 2 [20.00% 10.0 10.5 0.5 4.8 4.8
Level 3 |40.00% 20.0 20.8 0.8 3.8 3.8
Level 4  [60.00% 30.0 30.9 0.9 2.9 2.9 Customer nsultant Co. L
Level 5 [80.00% 40.0 40.0 0.0 0.0 0.0 .
Remark : Measuring Range 50.0 ppm Average Difference (%) 2.30 =
:Acceptable Limit + 5% ak. Praka Bangkok 5
Multi-Point Gas Test Chartl Calibration Condition Temperature  25.1 2 Barometric Pressu
50
B
g 40.0 it e o . AT oy
g NATIONAL STANDARD WIND TUNNEL Vane Angel Bench Stand Mod
s 0.9 o
a M I | T | UK GAGE
5 0.8
E. | ferent | T | it 2
e 0.5
< momets Vodel D/ - TR
0 +06
0 50 S Iy T i c i
Reference value (ppm) JAPAN QUALITY ASSURANGE ORGANIZATION Standard ity &t 0 - 20 misec
—— Analyzer Display - ; -
STANDARD THERMOMETER r i 3
7 / /) / STANDARD B s F
" Calculate by ‘Approve by
| P W . Fa § " / S
wilqm.. C7 Lt Lam ; —
£ Signgd \ {Awthorised Signatory)
9 / 9 T 2567 9 !..Eﬁ?....,‘ 2024 3 -
Mt fopsthie Chiel

Sub-Standard InsfFument

Mechanical Engimeer
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THAI METEOROLOGICAL DEPARTMENT

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

THAI METEOROLOGICAL DEPARTMENT

4353 Sukh

+
vit,

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

The Result of Calibration

Certification No. 162/25

18 March, 2025 Page : 4 of §
The RESU" Of Caﬁbraﬁon Standard Barometer Tested Baromater Correction
Certification No. 162/25 Pressure Prassure mmHg
18 March, 2025 Page : 2 of 5 756.93 757 -0.07
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER 757.10 757 010
Ultrasonic Anemometer | Pressure | Vacumm| Velocity Velocity Correction 75731 757 0.3
misec inches HI0) | imches 120 [ mfSec m/see misec 7ar.72 758 -0.28
1.00 - - = 1.0 0.00 757.36 757 036
3.02 = = = 30 0.02 757.81 758 -0.19
5.00 = - - 5.0 0.00 758,54 758 046
T.04 * - = 7.0 0.04 758,43 758 043
9.02 = - = 8.9 0.12 764,71 76b -0.29
11.02 = - * 110 0.02 754,82 755 018
13.01 = = = 12.9 011 754.88 755 012
15.01 = = = 15.0 0.01 755,57 756 -0.43
17.02 = - = 17.0 0.02 755.68 756 -0.32
20.02 £ % - 2000 0.02 755.99 756 -0.01
75723 757 D23
Vane Angel Bench Stand Model 18112 756.06 56 0.06
Young Meteorological Instruments 756,989 757 -0.01
WIND DIRETION TESTED WIND DIRECTION 75R.00 758 0.08
0 76594 756 -0.06
20 T67.19 757
180 Average
270 Calibrated by : Mﬂ"“ﬁ"(\

Mr. Watcharapol Subwat
Calibrated by : HWOK Mechanical Engineer

Mr. Waicharapol Subwal

Mechanical Engineer

tanm':‘l:imuqu




THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No. 162/25

THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No. 162/25

18 March, 2025 Page : 5 of 5
Standard Temy Sensor Readl
Temp. Reading Carrection
‘c c ]
453 45 0.3
304 30 G4
154 16 0.4

18 March, 2025 Page :
Standard Barometer Tested Barometar Comection
Pressura Prassure mbar
100916 1010 -0.84
100939 1009 .39
100966 1008 0.66
101021 12310 0.21
1009.73 1010 0.27.
1310.33 1010 0.33
1013 1611 03
101116 1011 0.18
1006.20 1006 0.20
1006,34 1006 034
1006.43 1006 0.43
100735 1007 D.35
1007.49 1007 .49
1007.91 1008 Q.08
1009.56 1009 0.548
1008.00 1008 0.00
1009.24 1008 D.24
1010.71 1011 -0.29
1007.84 1008 0.16
1009.51 1009 0.51
Average

Calibrated by : \\\p—hhﬂ?ﬂk

Mr. Watcharapol Subwat

Mechanical Engineer

mnms‘laimuqu

Calibrated by : H@‘h-mﬁak

Mr. Watcharapol Subwat

Mechanical Engineer
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THAI METEOROLOGICAL DEPARTMENT

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

Calibration Certificate

Issued by : Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue 19 February, 2025 Certification No. 112/25
Page : 1 of 5
Object b Wind Speed & Wind Direction Data Logger
Manufacturer : SCARLET/TECH
Type . WL-21
Mig Code Wirelass Receiver 2111DR0O052
Wind Sensor 2111070052
Customer : United Analyst and Enginesring Consultant Co., Ltd.

81 Sol Udomsuk 41, Sukhumvit Road,

Bangchak, Prakanong, Bangkok 10260.

Calibration Condition : Temperature 251 °C  Barometric Pressurs 10123 hPa
NATIONAL STANDARD WIND TUNNEL : Wind Aloft Pigtting Board
1 Micromanometer Theodar Friedriche FGO14 Serial No. 9310119 : HOOK GAGE NO 1425
N.I.S.T. Test Refersnce Number 731/241460 : Standard Valocity at 20 - 30 miset
. Ultrasonic Anemormetsr Model DA-B50-3TV (sensor TR-S90AH)
Serial Number 110730029 (sensor 120629586)
JAPAN QUALITY ASSURANCE ORGANIZATION : Standard Velocity at D - 20 misec
STANDARD THERMOMETER - Theodor Friedrich : Dry No.8330/94 Wet No, 8389/94
: lesto, testo 645 Serial No. 02848057 : Thermoschneider No.818802

STANDARD BAROMETER : Digital Barometer Vaisala Type P1B 0. V1220015
E@al Barometer Vaisala R@@iﬂ.@mn\om

Calibrated by : NFIMY’ATEK‘ S;g;ﬁcd [’ : /@éfﬁed gnmﬁ&)

Mr, Watcharapol Subwat MrLPlsoud romsut .' I'e‘rl!p‘ I#IZ n) C
Mechanical Engineer Sub-Standard [asfnme .,L,
wenanslumuny

H\___,/

Calibrated by : Hﬁjﬂmfuk_ Cslihrahon& 'I}%t

THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No, 112/25

19 February, 2025 Page : 2 of §
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vocumm| Velocity Velocity Correction
m/sec wnehes HIO | mohes HIO | Tsec misec m/sec
1.00 . - - L0 0.00
3.02 . s = 30 0.02
5.00 - - = 50 (.00
7.04 - = . 7.0 0.04
9.02 = = - 9.0 0.02
11.02 = % & 1.0 0.02
13.01 2 = = 13.0 0.01
15.01 = - - 15.0 0.01
17.02 - = - 17.0 0.02
20.02 - = = 20.0 0.02
Vane Angel Bench Stand Model 18112
Young Meteorological Instruments
WIND DIRETION TESTED WIND DIRECTION

0 0

90 90

180 180

270 W

M ological Instr

Mr. Watcharapol Subwat

Mechanical Engineer

“nanslaeaun



4353 Sukl

THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No. 112/25

19 February, 2025 Pape : 3 of §
Standard Barometer Tested Barometer Correction
Pressure Pressure mbar
1012.05 1012 0.05
1011.25 1011 0.25
101282 1013 -0.08
101003 1010 0.09
100887 1008 .13
1010.43 1011 -0.57
101139 1011 0.39
1011.05 10 0.05
101072 101 -0.28
1010.30 1010 0.30
1005.81 1010 -0.19
100893 1009 -D.07
1009.35 1009 0,35
1002.89 1010 011
101057 1010 0.57
101141 1011 041
1231 1012 (0% |
1009.76 1010 -0.25
101067 1011 -0.33
1011.01 1011 0.01
Average

Calibrated by : H@hm‘ﬂmk

Mtr, Watcharapol Subwat

Mechanical Engineer

wnanslumuRn

THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No. 112/25

19 February, 2025 Page : 4 of 5
Standard Barometer Tested Barometer Correction
Pressure Pressure mmHg
769.10 759 0.10
758.50 758 .50
759.75 760 -0.25
T67.63 758 -0.37
756871 757 029
757.88 758 -0.12
758.60 758 0.60
758.35 7568 0.35
758.10 758 018
75779 758 -2
75742 157 0.42
56.76 Tar D24
T57.07 TST 0.07
T57.48 757 0.48
757.98 758 -0.01
7hH8:62 758 -0.38
759,29 759 0.29
767.37 757 0.37
758.06 758 .06
758.32 758 .32
Average

Calibrated by : ‘l"k“‘b‘m‘f‘&-

Mr. Watcharapol Subwat

Mechanical Engineer

5 L™

wenaslununy



The

THAI METEOROLOGICAL DEPARTMENT

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

Result of Calibration

Certification No. 112/25

19 February, 2025 Page : S of §
Standard Temperature Sensor Reading
Temp. Reading Comection
e ‘S e
455 46 4.5
304 30 04
15.6 15 0.6

Calibrated by :

4
Mr. Watcharapol Subwat

Mechanical Engineer

uiﬁpel‘u& % swn

Mel&:omln‘gi: ﬁlﬁxﬁtﬂ Bur;“q
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INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRE MENT COL LTI, HEAL CFFICT

TLMMOU I SOUFSUNTINAKORN 1T TAMEBON BANG KAEL.

AMPHUE BAKG PHLESAMLUT PRARAS PRUNVINCE 10500 THATLANE

TEL: (6 I0-2 1 16-3800- 1 FAX: 16610-2116-7 140

A

ARE] kit Aeprpdilar ¥
AccREBITED
L sasn s ]
CALIMPEATAON LADCTATENY
AC-290

i Buluriid Buswyium O

Page 1 of 3

Certificate of Calibration

Customer

Name UNITED ANALYST AND ENGINEERING Certificate No : 24-ACT-087
CONSULTANT CO.,LTD. Request No © Reg-2024-1365

Address <81 Soi Udomsuk 41, Sukhumvit Rond, Bangehak,

Prakanong. Bangkok 10260

Unit Under Calibration Details

Measurement item

Acoustic Calibrator

Class : 1

Manufacturer S 0B Range : 94 dB / | 000 Hz
Madel s CAL3 Tastrument Stanes - Used
Serigl Number ; 84065

ID

+ UAEEFM. 1672561

Calibration Environment and Details
Temperature : [[23.427°C)
Humidity (30 £ 20 "aRH)
Barometric Pressure 1013 £10.0 hPa )
Received Date ;20 June 2024
Calibration Date : 25 June 2024
Lovation of Calibration - LAB 1 Acoustic

Calibration Procedure ¢ In-house method CP-ACT-02 based on |EC 60942:2017 Electreacoustics - Sound ealibrators

Reference Standard Maodel Serial Number Traceable Due Calibration
Sound Calibrator SV 3sA 58079 EEI 12 June 2025
THD Multimeter 2015 1047765 NIMT 16 January 2025
Traceability : This eertificate providoes traceability of measurement 1o recognized national standard, and to the

realization of the international System of Linits (S1).
Nute
The reporied uncertainty is based on standard uncertainty multiplied by the Coverage Factor & =2, providing a level of

confidence approximately 95 %,

Calibrated By : we Approved By : ATH

Mr. Noppadon  Luangart Mr. Pacit Mathavorn

Service Calibration Engineer Calibration Engineer Supervisor

Issue Date : 25 June 2024

1
The results related anly 10 the fiemn calibeited. The certificate shall not be repeothiced except in ull, without wrinen approval of the ‘nLﬂﬂﬁl‘nlun‘:Uﬂu

FM-708-ACT-02 Rev.03 lssue date 5/6/24



INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRIUMENT OO, LTI, HEALD OFFILT
TR MO 3 SOPSUNTINAKORN 1 TAMBON BANG KAEQ

AMPHOE BANG PHLESAMUT PRAKAN PROVING E 1050 THALLANE

TEL: (661021 [6=SR600 ) FAN: (66M=2 1 16=7 140

i BTt Busngus $36n

ANE} Natinnal Acemit
ACCARDITEL

SALTHATON LABGIAT 0T
AL-I96|

INNONATIVE INSTRUMENT CALIBRATION T AR

INNOVATIVE INSTRUMENT OO, LT, HEAD OFFWE

INMNOWVATIVE

T30 MO0 3 SOFSUNTISARURN 11 TAMBON BANG KALD,

1w BuTund Buswitue $ihe

AMPHOE BANG PHLESAMUT PRAKAN PRONINCTE 10540 THATLANE g

ETTART S
TEL: 460 0-2116-5800- 1 FAX: (063-2114-7140 Tl -smn\(_m ARCIRAT O
-2

Page 30f 3

Page 2 of 3
Certificate No - 24-ACT-087
Reqguest No ;. Reg-2024-1365
Sound pressure level Calibration Results : Without Adjustment
Calibration Range Without Adjustment (dB) Adjustment (dB) Uncertainty | Acceptance limit
{dB) Measured Devigted value Mensured Deviated value (+=dR) Class 1 (=dB) o
94 dB (1000 Hz 93,78 -N22 = = 0,13 0:25 Pass
Frequency of Sound pressure level
Calibration Range Without Adjustment Adjustment Uncertainty | Acceptance limit
(Hz) Measured (Hz)|  Deviated | Measured (Hz) | Deviated (£ %) Class 1 (£ % o
94 d8 /1000 Hz | 000,00 0.0 = - 0.01 0.70 Pass
Total Harmonic Distortion plus Noise of Sound pressure level (THD+N %)
Calibration Range Without Adjustment Adjustment Uncertainty | Acceptance limit
(Hz) Measured (%) Measured (%) (£ %) Class 1 (%) e
94 dB /1000 He (.14 = (.40 2.5 Pass
Note :
Maximum-permitted
Function
Uncertainty of measurement
Sound pressure level 015 dB
Frequeney 0.20%
Totl distortion+noise 0.50%

Aceeplanee limit wis IECHI0A2: 2017 (lass |
= The calibration results exelude the calibritor pressire comeetiom

The eulibration results exclude the microphone volume correction

1
The results related caly 1o the dent calibmated, The certificate shall nol be reproduced escept i il without writien approval of the :Mﬂﬂmﬂumuqu

FM-T08-ACT-D2 Rev.03 bsue date 5/6/24

Certificate No : 24-ACT-087
Request No ; Req-2024-1363

Decision Rule for Statements of Conformity
The standard decision rule enyploved R the stalements of confirmity (0 each calibration resal will be applied weing TLAC-GR002009: Guidelings on (he Reporting
ol Complinnes wih Specification as flowing Fig and sstements
Fast = The meswrement result plus the expanded uncertaimiy with 5 95% coverage probabiliey were sithin the limii
i
Pass = The measurement resull was within the Lot Hewever o portion of the expanded uncertwnty of measarement ab 95%% esceeds the Limi)

|
Fail = The measurement result was out of the Hmit. However. o portion of the expanded uncerfamty of moasurement ot #5%, is within the limit.

Fail = The measurement result plus the expanded uncertakniy with o 95" coverape protatility were outside the Timi

Fy T van Upper limit
Measurad valug | 1 Fail'
e
95% expanded uncertainty _L e
Nominal
Lower limit

End of Calibration

The results reloted only o the iters calibrated. The certificate shall not be reprodiced except in fll, withioie srten ap,

.Jonaslumun

FM-708-ACT-DZ Rev.D3 Issue date 5/6/24



=X ELECTRICAL AND ELECTRONICS INSTITUTE
-) FOUNDATION FOR INDUSTRIAL DEVELOPMENT
y . 975 Moo 4, Bangpoo Industrial Estate, Soi 8, Sukhumvit Road km 37,
Jlannsaiing

Phraek Sa, Mueang Samut Prakan, Samut Prakan 10280
Tel: +66 2709 4860 Fax: +66 2324 0917

'ELECTICAL AND ELECTAORICS INSTRTUTE

CALIBRATION 0119

Certificate No.: CP20240289EA
Operation No.: CP2024070252

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.: 0007310 (Meter), 345240 (Microphone), 077645 (Preamplifier)
ID No.: UAE.EFM.042/2566

Customer: United Analyst and Engineering Consultant Co.,Ltd.
Address: 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak

Phrakhanong, Bangkok 10260
Received Date: 25 July 2024
Calibrated Date: 5 - 6 August 2024
Issued Date: 7 August 2024

Calibrated by: Ms. Juntaporn Kunhakom

('Mr. Sittichai Swaksuriyawong )

Approved by:

Group Manager

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

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

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

with the prior written approval of the Electrical and Electronics Institute, Foundation for Industrial Develogmént.
1LY
s tORATTAIAILAN

F-CAL-004 Ed.1

-) ELECTRICAL AND ELECTRONICS INSTITUTE
"¢ FOUNDATION FOR INDUSTRIAL DEVELOPMENT

ELECTIRCAL AND ELECTRONICS INSTRTUTE

Certificate No.: CP20240289EA
Calibration Report

Equipment: Sound Level Meter

Manufacturer: Larson Davis (Meter), PCB (Microphone), PCB (Preamplifier)
Model/Type: LxT1 (Meter), 377B02 (Microphone), PRMLXT1 (Preamplifier)
Serial No.: 0007310 (Meter), 345240 (Microphone), 077645 (Preamplifier)
ID No.: UAE.EFM.042/2566

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 calibration
1. Reference standards instrument :-

Instrument Model Serial No. Cert. No. Due Date
1)[Standard microphone 4180 2787490 AA-1012-23 12 November 2024
2)|Arbitrary Function Generator AFG2021 C010063 CK20240048EA 23 June 2025
3)|Programmable Attenuator PA5 2755 EF-0040-23 1 October 2024
4)|6.5 Digit precision multimeter 8846A 9610014 CB20230200EA 15 November 2024
5)|Pressure humidity and CL1-P240023 24 March 2025

) PTU301 13950483

Temperature Transmitter CD20240142EA 12 June 2025

P humidi L1-P24 11 April 202
6)|Pressure humidity anFi PTU301 13950484 C 0030 pril 2025

Temperature Transmitter CD20240143EA 12 June 2025

. CB20240035EB 13 February 2025
7)|Performance Audio Analyzer Ugo03B MY56510003
CK20230072EA 13 September 2024

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

Reference standards instrument for Acoustic function

- National Institute of Metrology (Thailand)

Reference standards instrument for Electrical function

- National Institute of Metrology (Thailand)

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

R f Calibration:
Function : 1. Indication at the calibration check frequency
Reference Measured value Deviation Acceptance limits
Acoustic Signal (dB) (dB) (dB) (dB)

wnaslumun

Page 2 of 6 F-CAL-005 Ed.1




-) ELECTRICAL AND ELECTRONICS INSTITUTE
¢ FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: CP20240289EA
Calibration Report
Function : 2. Self-generated Noise
2.1 Microphone Installed
Measured value

(dB)

30.3

2.2 Microphone replaced by the electrical input signal device

Frequency Measured value
Weighting (dB)
A-weighting 30.1
C-weighting 30.0
Z-weighting 35.7

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

©

ELECTIRCAL AND ELECTRONICS INSTRTUTE

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.:

CP20240289EA

Calibration Report

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

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

5.2 Time weighting at 1 kHz

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

Fast 94.0 0.0 +0.1

Slow 94.0 0.0 +0.1

LAeq 94.0 0.0 +0.1

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

Frequency Deviation from various Frequency Weighting Response Curve
C-Weighting A-Weighting Z-Weighting Acceptance limits
(Hz) (dB) (dB) (dB) (dB)
125 0.3 0.2 0.3 +1.0
1000 0.2 0.2 0.2 +0.7
8000 -0.2 -0.1 -0.1 +1.5;-2.5

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

Time Period to Reference Record SPL at Deviated value Acceptance limits
Apply Signal SPL Conclusion of Time
(min) (dB) Period (dB) (dB) (dB)
30 94.0 94.0 0.0 +0.1

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

Frequency Deviation from various Frequency Weighting Response Curve
C-Weighting A-Weighting Z-Weighting Acceptance limits
(Hz) (dB) (dB) (dB) (dB)
63 -0.1 0.1 0.0 +1.0
125 0.0 0.0 0.0 +1.0
250 0.0 0.0 0.0 +1.0
500 0.0 0.0 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 0.0 0.0 +1.0
8000 -0.1 0.0 0.0 +1.5;-2.5
16000 0.0 0.0 -0.1 +2.5; -16.0
1
wnaslumun
Page 3 of 6 F-CAL-005 Ed.1

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

1
wnaslumun

Page 4 of 6

F-CAL-005 Ed.1




©

ELECTRCAL AND ELECTRONICS INSTIUTE

ELECTRICAL AND ELECTRONICS INSTITUTE

FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.:

CP20240289EA

Calibration Report

7.2 Level Linearity on the reference level range, Lower

-) ELECTRICAL AND ELECTRONICS INSTITUTE
¢ FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: ~ CP20240289EA
Calibration Report

Function : 10. Overload indication

— Measured value (dB) - Deviated value Acceptance limits
Positive Negative
one-half cycle one-half cycle (dB) (dB)
144.3 144.2 -0.1 +1.5

Function : 11. High-Level Stability

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

Time Pen.o dto Reference SPL Record SPL a.t Deviated value Acceptance limits
Apply Signal Conclusion of Time
(min) (dB) Period (dB) (dB) (dB)
5 139.0 139.0 0.0 +0.1

Uncertainty of measurement

Anticipated Measured value Deviated value Acceptance limits
Value (dB) (dB) (dB) (dB)
94.0 94.0 0.0 +0.8
89.0 89.0 0.0 +0.8
84.0 84.0 0.0 +0.8
79.0 79.0 0.0 +0.8
74.0 74.0 0.0 +0.8
69.0 69.0 0.0 +0.8
64.0 64.0 0.0 +0.8
59.0 59.0 0.0 +0.8
54.0 54.0 0.0 +0.8
49.0 49.0 0.0 +0.8
44.0 44.1 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) (dB)
200 135.9 -0.1 +0.5
Fast 2 118.8 -0.2 +1.0;-1.5
0.25 109.8 -0.2 +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;-1.5
0.25 100.9 -0.1 +1.0;-3.0

Function : 9. Peak C sound level

. Uncertainty 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 dkHz)

- Free-field sound pressure response level ' 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

Number of cycles Anticipated Measured value Deviated value Acceptance limits

in test signal Value (dB) (dB) (dB) (dB)

Complete 135.4 134.8 -0.6 £20
cycle
Positive 134.4 134.0 -0.4 +1.0
half cycle
Negative 134.4 134.0 -0.4 +1.0
half cycle
1
wnaslumun

Page 5 of 6

F-CAL-005 Ed.1

Remarks:
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 - -

Page 6 of 6

1. Indication at the calibration check frequency can not measured because customer does not provide

wnaslumun

F-CAL-005 Ed.1




=X ELECTRICAL AND ELECTRONICS INSTITUTE
-) FOUNDATION FOR INDUSTRIAL DEVELOPMENT
y . 975 Moo 4, Bangpoo Industrial Estate, Soi 8, Sukhumvit Road km 37,
Jlannsaiing

Phraek Sa, Mueang Samut Prakan, Samut Prakan 10280
Tel: +66 2709 4860 Fax: +66 2324 0917

'ELECTICAL AND ELECTAORICS INSTRTUTE

CALIBRATION 0119

Certificate No.: CP20240288EA
Operation No.: CP2024070251

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.: 0007312 (Meter), 345818 (Microphone), 077647 (Preamplifier)
ID No.: UAE.EFM.044/2566

Customer: United Analyst and Engineering Consultant Co.,Ltd.
Address: 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak

Phrakhanong, Bangkok 10260
Received Date: 25 July 2024
Calibrated Date: 5 - 6 August 2024
Issued Date: 7 August 2024

Calibrated by: Ms. Juntaporn Kunhakom

('Mr. Sittichai Swaksuriyawong )

Approved by:

Group Manager

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

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

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

with the prior written approval of the Electrical and Electronics Institute, Foundation for Industrial Develogmént.
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-) ELECTRICAL AND ELECTRONICS INSTITUTE
"¢ FOUNDATION FOR INDUSTRIAL DEVELOPMENT

ELECTIRCAL AND ELECTRONICS INSTRTUTE

Certificate No.: CP20240288EA
Calibration Report

Equipment: Sound Level Meter

Manufacturer: Larson Davis (Meter), PCB (Microphone), PCB (Preamplifier)
Model/Type: LxT1 (Meter), 377B02 (Microphone), PRMLXT1 (Preamplifier)
Serial No.: 0007312 (Meter), 345818 (Microphone), 077647 (Preamplifier)
ID No.: UAE.EFM.044/2566

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 calibration
1. Reference standards instrument :-

Instrument Model Serial No. Cert. No. Due Date
1)[Standard microphone 4180 2787490 AA-1012-23 12 November 2024
2)|Arbitrary Function Generator AFG2021 C010063 CK20240048EA 23 June 2025
3)|Programmable Attenuator PA5 2755 EF-0040-23 1 October 2024
4)|6.5 Digit precision multimeter 8846A 9610014 CB20230200EA 15 November 2024
5)|Pressure humidity and CL1-P240023 24 March 2025

) PTU301 13950483

Temperature Transmitter CD20240142EA 12 June 2025

P humidi L1-P24 11 April 202
6)|Pressure humidity anFi PTU301 13950484 C 0030 pril 2025

Temperature Transmitter CD20240143EA 12 June 2025

. CB20240035EB 13 February 2025
7)|Performance Audio Analyzer Ugo03B MY56510003
CK20230072EA 13 September 2024

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

Reference standards instrument for Acoustic function

- National Institute of Metrology (Thailand)

Reference standards instrument for Electrical function

- National Institute of Metrology (Thailand)

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

R f Calibration:
Function : 1. Indication at the calibration check frequency
Reference Measured value Deviation Acceptance limits
Acoustic Signal (dB) (dB) (dB) (dB)

wnaslumun
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ELECTIRCAL AND ELECTRONICS INSTRTUTE

ELECTRICAL AND ELECTRONICS INSTITUTE

FOUNDATION FOR INDUSTRIAL DEVELOPMENT

©

ELECTIRCAL AND ELECTRONICS INSTRTUTE

ELECTRICAL AND ELECTRONICS INSTITUTE

FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.:

Function : 2. Self-generated Noise

2.1 Microphone Installed

CP20240288EA

Calibration Report

Measured value
(dB)

28.5

2.2 Microphone replaced by the electrical input signal device

Frequency Measured value
Weighting (dB)
A-weighting 28.4
C-weighting 28.3
Z-weighting 34.1

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

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

Certificate No.:

CP20240288EA

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

Frequency Measured value Deviated value Acceptance limits
Weighting (dB) (dB) (dB)
C-weighting 94.0 0.0 +0.2
A-weighting 94.0 0.0 +0.2
Z-weighting 94.0 0.0 +0.2
5.2 Time weighting at 1 kHz

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

Fast 94.0 0.0 +0.1

Slow 94.0 0.0 +0.1

LAeq 94.0 0.0 +0.1

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

Frequency Deviation from various Frequency Weighting Response Curve
C-Weighting A-Weighting Z-Weighting Acceptance limits
(Hz) (dB) (dB) (dB) (dB)
125 0.2 0.1 0.1 +1.0
1000 0.0 0.0 0.0 +0.7
8000 -0.9 -0.9 -0.8 +1.5;-25

Time Period to Reference Record SPL at Deviated value Acceptance limits
Apply Signal SPL Conclusion of Time
(min) (dB) Period (dB) (dB) (dB)
30 94.0 94.0 0.0 +0.1

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

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

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 0.0 0.0 +1.0
250 0.0 0.0 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 0.0 0.0 +1.0
4000 0.0 0.0 0.0 +1.0
8000 -0.1 0.0 0.0 +1.5;-2.5
16000 0.0 0.0 -0.1 +2.5; -16.0
1
wnaslumun
Page 3 of 6 F-CAL-005 Ed.1

Page 4 of 6

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

1
wnaslumun
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ELECTRCAL AND ELECTRONICS INSTIUTE

ELECTRICAL AND ELECTRONICS INSTITUTE

FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.:

CP20240288EA

Calibration Report

7.2 Level Linearity on the reference level range, Lower

-) ELECTRICAL AND ELECTRONICS INSTITUTE
¢ FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: CP20240288EA
Calibration Report

Function : 10. Overload indication

— Measured value (dB) - Deviated value Acceptance limits
Positive Negative
one-half cycle one-half cycle (dB) (dB)
142.4 1423 -0.1 +1.5

Function : 11. High-Level Stability

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

Time Pen.o dto Reference SPL Record SPL a.t Deviated value Acceptance limits
Apply Signal Conclusion of Time
(min) (dB) Period (dB) (dB) (dB)
5 139.0 139.0 0.0 +0.1

Uncertainty of measurement

Anticipated Measured value Deviated value Acceptance limits
Value (dB) (dB) (dB) (dB)
94.0 94.0 0.0 +0.8
89.0 89.0 0.0 +0.8
84.0 84.0 0.0 +0.8
79.0 79.0 0.0 +0.8
74.0 74.0 0.0 +0.8
69.0 69.0 0.0 +0.8
64.0 64.0 0.0 +0.8
59.0 59.0 0.0 +0.8
54.0 54.0 0.0 +0.8
49.0 49.0 0.0 +0.8
44.0 44.1 0.1 +0.8
39.0 39.3 0.3 +0.8
Function : 8. Tone burst response
Time Tone burst Measured Deviated Acceptance limits
Weighting duration, Tb (ms) value (dB) value (dB) (dB)
200 136.0 0.0 +0.5
Fast 2 118.8 -0.2 +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;-1.5
0.25 100.9 -0.1 +1.0;-3.0

Function : 9. Peak C sound level

. Uncertainty 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 dkHz)

- Free-field sound pressure response level ' 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

Number of cycles Anticipated Measured value Deviated value Acceptance limits

in test signal Value (dB) (dB) (dB) (dB)

Complete 135.4 134.8 -0.6 £20
cycle
Positive 134.4 134.0 -0.4 +1.0
half cycle
Negative 134.4 134.0 -0.4 +1.0
half cycle
1
wnaslumun
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Remarks:
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 - -

Page 6 of 6

1. Indication at the calibration check frequency can not measured because customer does not provide
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List Certificate of Instrument for Environmental Quality Analysis.

No.| Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration | Calibration*
Equipment for Air Quality Analysis
1 [Analytical Balance HuaraadIu (TSP) Mettler-Toledo MS204TS/00 National Food Institute, 2502228-003-01 19 Mar 25 18 Mar 26 -
(Readability 0.1 mg) Huavessvuialiiiv 10 luaseu (PM10) (252436235 Ministry of Industry, Thailand
2 |Analytical Balance Huavossvuialiiiu 2.5 luaseu (PM2.5) Mettler-Toledo XP6 / National Food Institute, 2502228-002-01 20 Mar 25 19 Mar 26 -
(Readability 0.001 mg) B322373893 Ministry of Industry, Thailand
Equipment for Water Quality Analysis
3 |pH Meter pH Mettler-Toledo SevenCompact $220/ National Food Institute, 2403175-001-01 25 Jun 24 24 Jun 25 -
C113432421 Ministry of Industry, Thailand
4 |Analytical Balance SS Mettler-Toledo XSR205DU / National Food Institute, 2502226-002-01 20 Mar 25 19 Mar 26 -
(Readability 0.01 mg) TDS C210685394 Ministry of Industry, Thailand
5 |Hot Air Oven Memmert UF55/ National Food Institute, 2500116-001-01 8 Oct 24 7 Oct 25 -
B216.1666 Ministry of Industry, Thailand
6 |Analytical Balance Oil & Grease Mettler-Toledo AB-204S/FACT / United Analyst and Engineering 250422-1-BL002-25 23 Apr 25 22 Apr 26 -
(Readability 0.1 mg) 1129361010 Consultant. Co.,Ltd (UAE)
7 |BOD Incubator BOD Arco UCa-1320 / [fechnology Promotion Associatior] 25TM205 8 Feb 25 8 Feb 26 -
(UAE.WAO.015/2561) (Thailand-Japan)
8 |DO Meter YSI 5100 / Technology Promotion Associatio 25TW29 17 Feb 25 16 Feb 26 -
11B101863 (Thailand-Japan)
9 |Incubator Total Coliform Bacteria Memmert IPP 260 / National Food Institute, 2502229 003 01 19 Mar 25 18 Mar 26 -
V618.0033 Ministry of Industry, Thailand
10 |Water Bath Memmert WNE 14 / National Food Institute, 25051624-001-01 10 Feb 25 9 Feb 26 -
L416.0606 Ministry of Industry, Thailand
11 [Auto Clave ALP CL-4oL / National Food Institute, 2502229 007 01 19 Mar 25 18 Mar 26 -
808763 Ministry of Industry, Thailand
United Analyst and Engineering Consultant Co., Ltd. (UAE)
Accredited Laboratory ISO/IEC 17025:2017, 1SO 9001, 1SO 14001 Page 1/2
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List Certificate of Instrument for Environmental Quality Analysis.

No.| Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration | Calibration*
12 |Analytical Balance OHAUS PX623 / National Food Institute, 2502227-001-01 19 Mar 25 18 Mar 26 -
C236754745 Ministry of Industry, Thailand

United Analyst and Engineering Consultant Co., Ltd. (UAE)

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

Accredited Laboratory ISO/IEC 17025:2017, 1SO 9001, ISO 14001

Page 2/2



mpr
A \d}"! '.r,,?

N

5

L
NN ﬂ’/,‘

i s,
g‘\o
o/
E’z
At

aEEnnssUfBuUalsidaarmUuaTnTs

aEEENSSUTEULIYEdSIdaaniuuaTE s
% = 3 e : i T
AUEUSMsKauUNTENe38a kNssUa RS ﬁ,ﬁ\.} l l I AUEUSMISHauUIUENMSae=iNSsuahis 4.,//"‘;\\\\:-‘
) o - “, e
Foundation for industrial Development Nationa Food Institute SUIT NSETISITIS 17025 socnal foeet i T OUNDSHON for indusmal Development National Food Institute Hirlnl¥ NSC.TISI-TIS 17025
Food Industrial Labaratory Senvice Certer CALIBRATION 0061 ministry of induatry - Food indusinal Labaratory Senice Certer CALIBRATION 0061
- - - - -
Calibration Certificate Calibration Report
Certificate No.: 2502228-003-01 Certificate No.: 2502228-003-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD. Equipment: Blectronic Balance Manufacturer:  METTLER TOLEDD
Address: 3 Soi Udomsuk 41, Sukhumvit Road, Model: MS204TS/00 Resolution: 00001 g
Bangchack, Prakt g, Bangkok 10260 Serial No.: 252436235 1D No.: UAE AIR.023/2566
Capacity: 220 g
Page 1 of 3 Date of Calibration: 19 March 2025 Page 20f 3
Environment Condition: ambient Temperature: 211+ 06 “C  Relative Humidiy: 55 = 0.75 %
Equipment: El nic Balance Place of Calibration: 206 Balance Room 2, UNITED ANALYST AND ENGINEERING CONSULTANT €O, LTD.
Condition of Equipment: Good Condition
Conditi f Thi its of Calibration:
Manufacturer: K ER TOLEDO 1. Calibration Method: NFT Method W-MA-001  Tn-House Method based on UKAS Lab 14 : 2019
2. Reference Standards:
Model: MS204TS/00 Reference Standard ~ Model Serial No.  (Calibrated By (Certificate No.  Due Date
Standard Weight Class E2 1mg to 200g B505567572 TCS M24041005 19 April 2025
Serial No.: €252436235 1 me Model Serial No,  Calibrated By Certificate No. =~ Due Date
Thermo-Hygro Meter 608-H1 NFLBTH 017/23 Quality Reborn QR25-0542 10 February 2026
1D No.: UAE.AIR.023/2566 3. This certification is traceable to ST UNIT
4, This cenificate was cerified only for the Instrument we calibrated,
5. This result of calibration was found accurate as shown on date and place of calibration onky.
Order No.: 2502228 libration R .
1, Repeatability of Reading:
Operation No.: 2502228-003
Nominal Value (g } Standard Deviation of Reading Lg)
Date of Receipt: 19 March 2025 100 0.000052
200 0.000079

i ion: h 2025
Date of Calibration 19 Marc 2. OfFf-Center Error:

A mass of 200 g was placed and moved to various pasition on pan,
The balance reading obtained is given in the table,

Calibrated by  mr.vothin Charoensuk Approved by % N.

Scientist ( Mr.Pheraphat Tuanjit ) @ ®
Manager, Division of Calibration Laboratory 1

Date of Issue: 25 March 2025 Responsible for the Technical Management Team @ @
The uncertainties are for a confidence probability of approximately 95%

s 1 2 3 4 5 & M Diffe
This Certificate is issued In accordance with the conditions of accreditation granted by the Thal Laboratory Accreditation Scheme {Maximum Difference)
which has assessed the measurement capability of the laboratory and |ts traceability to recognized national standards and to the C g 31C g )l¢ g J]¢ g 31¢a y|l¢ a2 D |
units of measurement realized at the corresponding national standards laboratory. This certificate may not be reproduced other 99.9997 | ss.gmos | sa.99es | osges7 | sasess | gs.g99s 0.0003

than in full except with the prior written approval of the National Food Institute.
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Certificate No.:
Equipment:

Date of Calibration:

Calibration Report

2502228-003-01
Electronic Balance
Model: MS204T5/00
Serial No.: C252436235
Capacity: 220 g

19 March 2025

Manufacturer:  METTLER TOLEDO

Resolution: 0.0001 g

ID No.: UAEAIR.023/2566

N

e
i St
e

e

o

]

NSC-TISI-TIS 17025
CALIBRATION 0081

Page30f 3

Calibration ults:

Calibration Range:

(Continued)
0-200 g

Calibration Adjustment: Internal Calibration

3. Departure from Nominal Value:

Nominal Value Standard Value Average Reading Correction Uncertainty Coverage Factor
£g ) t g} (g 3 (a3 [+ g ) Li
Unload 0.00000 0.0000 0.0000 0.000083 2.00

0.1 0.10001 0.1001 -0.0001 0.000089 2.00
1 1.00000 1.0000 0.0000 0.000089 2.00
3 3.00003 3.0000 0.0000 0.000091 2.00
5 5.00002 5.0000 0.0000 0.000090 2.00
10 10.00001 99953 0.0001 0.000092 2.00
20 20.00003 20.0000 0.0000 0.000095 2.00
50 50.00003 49.9998 0.0002 0.00012 2.00
70 70.00006 £9.9998 0.0003 0.00013 2.00
100 100.00006 995958 0.0003 0.00016 2.00
150 150.00009 150.0000 0.0001 0.00021 200
200 200.00013 200.0000 0.0001 0.00029 200

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factor & |, providing a
level of confidence of approximately 95 %.
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ALIBRATION 0061

Calibration Certificate

Certificate No.: 2502228-002-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD.
Address: 3 Soi Udomsuk 41, Sukhumvit Road,

Bangchack, Prakhanong, Bangkok 10260

Page 10f 3

Equipment: Electronic Balance
Manufacturer: METTLER TOLEDO
Model: XP6
Serial No.: B322373893
ID No.: UAE.AIR.019/2556
Order No.: 2502228
Operation No.: 2502228-002
Date of Receipt: 19 March 2025
Date of Calibration: 20 March 2025

Calibrated by

Date of Issue:

Mr.Yothin Charoensuk
Scientist

25 March 2025

Approved by & N,
{ Mr.Pheraphat Tuanjit )
Manager, Division of Calibration Laboratory
Responsible for the Technical Management Team

The uncertainties are for a confidence probability of approximately 95%

This Certificate Is issued in accordance with the conditions of accreditation granted by the Thal Laboratory Accreditation Scheme
which has assessed the measurement capability of the laboratory and its traceatility to recognized natianal standards and to the
units of measurement realized at the corresponding national standards laboratary. This certificate may not be reproduced other
than in full except with the prior written approval of the National Food Institute.
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Calibration Report Calibration Report

Certificate No.: 2502228-002-01 Certificate No.: 2502228-002-01
Equipment: Electronic Balance Manufacturer:  METTLER TOLEDO Equipment: Electronic Batance Manufacturer:  METTLER TOLEDO
Model: XPE Resolution: 0000001 g Madel: XP& Resolution: 0.000001g
Serial No.: B322373893 ID No.: UAEAIR.015/2558 Serial No.: B322373893 1D Mo.: UAEAIR.019/2556
Capacity: 61 g Capacity: 6.1 g
Date of Calibration: 20 March 2025 Page 2 of 3 Date of Calibration: 20 March 2025 Page 3 of 3
Environment Condition: Ambient Temperature: 228 &+ 0.4 °C Relative Humidity, 48+ 0.95 % Calibration Results: (Continued)
Place of Calibration: 206 Balance Room 2, UNTTED ANALYST AND ENGINEERING CONSULTANT CO.LTD. Calibration Range: 06 4
SIS i A NRIEINES sl Calibration Adjustment: Internal Calibration
Con is Resulf on:
1. Calibration Method; NFI Method W-MA-001  In-House Methad based on UKAS Lab 14 : 201% 3. Departure from Nominal Value:
2. Reference Standards:
Reference Standard Model Serial No. Calibrated By Certificate No. Due Date Mominal Value Standard Value Average Reading Correction Uncertainty Coverage Factor
Standard Welght Class E2 1mg to 200g BSOSS67572 TC5 M24041005 19 April 2025 ¢ g 3 { 9 { g} { g3 (£ g ) k
Instrument Model Serial No. Calibrated By Certificate No. Due Date Unload 0.0000000 0.000000 0.000000 0.0000032 2,00
Therma-Hygr Meter 608-H1 NFLETH 037523 Qeliy Renor eaase 10 Retiay 208 0.001 0.0010030 0001002 0.000001 0.0000032 2.00
3, This certification is traceabie to ST UNIT
0.01 0.0100030 0.010003 0.000000 0.0000034 2.00
4. This certificate was certified anly for the instrument we calibrated.
5. This result of calibration was found accurate as shown on date and place of calibration only. 0.05 0,0499960 0.050001 -0.000005 0.0000044 2,00
Calibration Results: 0.10 0.1000110 0.100011 0.000000 0.0000057 2.00
1. Repeatability of Reading: 0.15 0.1500070 0150010 -0.000003 0.0000071 2.00
0.17 0.1700130 0.170012 0.000001 0.0000077 2.00
Nominal value (g ) dard Dewviation of Reading ] 0.20 0.2000110 0.200015 -0.000004 0.0000065 2.00
El 040000075 150 15000190 1.500017 0.000002 0.000017 200
8 000000067 300 3.0000260 3000017 £.000009 0.000019 2,00
5. CFfCaniar Evfor: 4.50 4.5000610 4.500023 0.000038 0.000023 2.00
A mass of 2 g was placed and maved to various position on pan. 500 LI 5000014 2000004 2000023 AL

The balance reading obtained is given in the table.

1 2 3 4 5 f (Maximum Difference)
The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factor & , providing a
( ¢ 3|t g3l a3yl g 3|t a d|t g ¢ 9 ) level of confidence of approximately 95 %,

2.000018 2000017 2.000014 2000014 2.000024 2.000015 0,000006 . -
o Nl 0 e A dor N.

1 U
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Calibration Certificate Calibration Report
Certificate No.: 2403175-001-01 Certificate No.: 2403175-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD. Equipment: pH Meter Resolution: 001pH  © 1mv
Address: 3 Soi Udomsuk 41, Sukhumvit Road, Manufacturer: METTLER ROLEDD Modal: SevenCompant $220
Bangchack, Prakhanong, Bangkok 10260 Serial No.: C113432421 Type: Beneh top
D No.: UAE WAT 0082564
Page 1 of§ Date of Calibration: 25 June 2024 Page 2 of 5
Location; Chemical Calibration Laboratory, Natlonal Food Institute
Equipment: pH Meter Envirenment Condition; Ambtent Temperature: | 225 ¢ 1.5 ] *C Relative Humidity: | 50 =3 ) %
Condition of Equipment: Good Condition
Manufacturer: METTLER ROLEDO Condition of this Results of Calibration
1 Calibration Method W-CC-D0Z : In house method basad on direct by using vaoltags cali and
certified reference matariaf {CRM)
Model: SevenCompact 5220 3 | Cartified Material
Instruments Serial [ 1D No. Manufacturer Cedificate No. Due Date
Serial No_: C113432421 2.1 DC Voltage Calibrater 2709007 Fluke 24E1752 30 May 2025
2.2 Digital Thermometer 2708007 Fluke CC BE0570-01 30 Octaber 2024
ID No.: UAE WAT.009/2564 2.3 Thermo-Hygro Meter NFLETH 013023 fesic QR24-0482 4 March 2025
Cerified Reference Material Lot No. Manufacturer Ref N Explre Date
2.4 pH buffer 4.008 {Primary pH bufler Solution) 873608 CPAchem PHZ16 L5 16 February 2025
Order No.: 2403175
2.5 pH buffer 6 865 {Primary pH bufler Salution) A73609 CPAchem PH21T LS 16 February 2025
2.6 pH baffer 10.01 {Primary pH buffer Salution) 949189 CPAchem PH2Z0L5 30 Nevember 2024
Dperatlon No.: 2403175-001 2.7 pH boffer 7.00 (Standard pH bufier Solution) CO03108 HACH LANGE GmbH S11M004 16 October 2025
3 This cerification is e The | ional Systam of Unit (51 Unit)
Date of Receipt: 13 June 2024 31 Instruments Ng.2.1 thraugh NSC-TISI-TIS 17026 L ition of Cali No.000E
3.2 Instruments Np.2 2 through NSC-TISI-TIS 17025 L. ¥ ition af Cali M. 0081
Date of Calibration: 25 June 2024 3.3 Instruments Ng.2.3 through NSC-TISI-TIS 17025 L ¥ ition of Cali No 0282
3.4 Certfied Reference Material Mo 2410 26 traceahla to Primary measurement method- Harmed cell using calibrated
thermometer, barometer. and nanovolimeater. The Standard Solution
&, preparation and cerified by CPAchem Lid s accredited to 150 17034
and ISQIEC 17025
Calibrated by Mr.Pheraphat Tuanjit Approved by N.
3.5 Certified Reference Matenal No.2.7 traceabie to FTB Certificate Nr. PTE-PHOA-563/30504/23 and Certificala Nr. PTE-
Scientist { Mr-Nuttapol Niyomchat ) PHOB-555/30620/22 (PT&: Physi Thechnische Bund I
Braunschweig, Germany)
Specialist, Division of Calibration Laboratory
Date of Issue: 28 June 2024 = ibla for the Technical g Team 4, This certificate was cenified only for the instrument we calibrated.
5. This result of calibration was found aceurale as shown on dale and place of calibration only,
The ies are for a p! of approxi 95%.
This Ceriificata is issuad in with the | of fitation granted by the Thai Laboratory Accreditation Scheme which has assessed
the bility of the y and its itity to i national and fo the units of measuremant realized al the )
ponding n.albﬂ;ﬂ taboratary, This cenificate may not be reproduced other than in full excepi with the prior writen approval of the N W
Mational Food Institute. ¥
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Calibration Report Calibration Report
Certificate No.: 240317500101
Equipment: pH Metar Resolution: DO01pH | 1TmV Certifi Kz SAETE001-0%
Manufacturer: METTLER ROLEDO Model: SevenCompact S220 Eduiprent: Digital Thermormeler with RTD (pH Metar)
Serial No.: C113432421 Type: Bench lop BiiaiiEg 01 @ Wode s i
1D Neo.: LIAE WAT 0092564
Serial No.: C113432421 1D Ne: UAEWAT 00972564
Date of Calibration: 25 June 2024 Page 2 of 5 Manufact METTLER TOLEDO
urer:
Calibration Results:
) Date of Calibration: 25 June 2024 Page 4 of §
1. Calibration of pH Meter { Manual Temperature Compensation at 25°C )
Nominal DC Voltage Standard Averag Raad ! inty Eoverags Factar Location: Chemical Calioralian Laboratory, Nafional Faod Insfituts
pH (mv ) mv H (xmV ) (k)
- Environment Condition: Ambient Temperature 2B & 1 '
Q 414 122 414 0.00 0.58 2.00
Relative Humidity 50 % + 5 %
2 285815 286 200 0.58 2.00
4 177463 177 4.00 0.58 2.00
B 58,160 58 6.00 0.58 20
7 0.a01 o T.00 058 200 Condition of this results of Calibration:
8 -52.158 -58 £.00 058 200 1. Galibration Methad : - In hause method: W-TE-025 by comparison with standard thermomeater.
18 NI Ae2 g i i 288 - The Calibration is delermined by comparing with a known lemperaiure
12 -79E.613 -296 12.00 0.58 2.00 f
om a
14 -414.124 -A414 14.00 0.58 200
- The temperalure scale in use at this laboratory is the Intematianal
2. Calibration of pH Meter with { Manual T+ Compensation at 25"C ) = . £ 1990 { TS:90)
emperalure scale of 1 -a0 b
Equipment: pH Electrode Type: Combired Elsctrode
Z Instr it
Manufacturer: METTLER ROLEDD Model:  InL.ab Expert Pro-ISM O RO Yk
Sarial No.: 4114009 IDNo,  NIA Instrument Model Serial No. Certificate No. Due Date Through
Performance of Electrode system  (Three-Point Calibration at pH 4, 7 and 10) HANDHELD THERMOMETER 1521 AB5997 O . NT;%’;AL
Pratlinum Resistance Thermometer (PRT) 385 508201 INSTITUTE
Certified Value Average:Indicstor Reading Relative Siope (%) Uncertainty Coverage Factor Support Equipmeni © - Low Temparalure Bath {ISOCAL-S), Model: Eurcpa-6 Plus Basic, 3/N: 341502/2
@25°C (pH) pH my (£pH) (k)
4.0 4 176 - 0.0071 2.00
e Al 3. This certificate is traceable to International System of Units (51 Units).
F.001 T.00 1 98 60 0.0088 200
4. This cerlificate was cerified enly for the instrument we calibrated
9.997 10.00 174 88.60 0.o0e2 200
e 686 3 = 0.0075 200 5, This result of calibration was found accurale as shown on date and place of calibration only.

6. Condition of Calibraled item -

7. Resull of Calibration :

I:I After adjustment

F-GS5-012 Revision: 01 Date: 20-04-65 U

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




Wy, A

R ) ! s,

N\ SN=""% SN 7,
-

H JE GEI Jl im— [ \.___\_-__./_/
FESINNSSUIBJUNSESIHaamULaEis o3 agETrnssuiELLNYsaSIdaanmiuuatEis =L .3
I I I AUEUSMIRauUUEIN S48 A NSSUa TS - ,{//';:\‘:.‘\;s I l ' ALEUEA SRS LT aea FSSUE S —%//;_;\\-—‘\“\a\g
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Calibration Report Calibration Certificate
Certificate No.: 2502226-002-01
i 50010 :
Certificate No.: AR Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD.
Equipment: Digital Thermometer with RTD {pH Meter) Address: 3 Soi Ud uk 41, Suk} it Road,
Fezair. e Klodelii - SeRrecHact iy Bangchack, Prakhanong, Bangkok 10260
Serial No.: 113432421 IDMNo-  UAE WAT.DDG/2564
Manufaciurer  METTLER TOLEDO Page 10f 4
Date of Calibration: 26 June 2024 Page 50f §
Equipment: Electronic Balance
Calibration point: 150,250and 350 'C
Calibration result: Manufacturer: METTLER TOLEDO
- The probe was immersed in liquid bath or dry bath o a minimum depthof 100 mm.
- Descriptien of probe, moge! InLab Expert Pro-ISM_ SIN 4114099 Model: XSR205DU
Dimension of prabe | Diameter 12 mm., Length 1200 mm.,
Sheath matarial Teflar serial ND-: C210685394
) B —— corston Vet ¢ F— 1D No.: UAE.WAO0.010/2565
uuc* Reading (") Temperature {°C} orrection Value ("C) s i)
149 14,998 01 0,089 Order No.: 2502226
252 24,998 0.2 0.089
353 34897 0.3 0.009 Operation No.: 2502226-002
- Date of Receipt: 19 March 2025
- UUE™ : Unit Under Cafibration
Date of Calibration: 20 March 2025

Calibrated by  Mr.vothin Charoensuk Approved by dr N. w

{ Mr.Pheraphat Tuanjit )
Manager, Division of Calibration Laboratory

Scientist

Date of Issue:! 25 March 2025 Responsible for the Technical Management Team

The reper uncerainiy of measurement was based on standard uncertainty multiplied by covarage factor k= 2, providing & level of confidence of

approximately 85 %. The uncertainties are for a confidence probability of approximately 95%

This Certificate is issued in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation Scheme
which has assessed the measurement capahility of the laboratory and its traceability to recognized national standards and to the
U units of measurement realized at the corresponding national standards laboratory. This certificate may not be reproduced other
than in full except with the prior written approval of the National Food Institute.

CRRE] ), e

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

Certificate No.: 2502226-002-01 Certificate No.: 2502226-002-01
Equipment: Electronic Balance Manufacturer:  METTLER TOLEDD Equipment: Electronic Balance Manufacturer:  METTLER TOLEDD
Model: ¥SR2050U Resolution:  0.00001 a / 0.0001 g Model: XSR2050U Resolution:  0.00001 g/ 0.0001 g
Serial No.: C210685334 ID No.: UAEWAD.010/2565 Serial No.: (210685384 ID No.: LAE.WAD.010/2565
Capacity: 82g/220g Capacity: 82g/220g
Date of Calibration: 20 March 2025 Page 2 of 4 Date of Calibration: 20 March 2025 Page 3 of 4
Environment Condition: Ambient Temperature: 21,2 =+ 06 °C  Relative Humidity: 48+ 35 % Calibration Results: (Continued)
Place of Calibration: 208 Balance Room, UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD.

Calibration Range: 0-80 g
Calibration Adjustment: Internal Calibration
3. Departure from Nominal Value: (Range: 0 - 82 g ; Resolution: 0.00001 g )

Condition of Equipment: Good Condition
Condition of This Results of Calibration:

1. Calibration Methad: NFI Method W-MA-001  In-House Method based on UKAS Lab 14 : 2019
2. Reference Standards:
Reference Standard Model Serial No, Calibrated By Certificate No. Due Date Mominal Value Standard Value Average Reading Correction Uncertainty Coverage Factor
Standard Weight Class E2 1mg ta 200g B505567572 TCS MZ4041005 19 April 2025 { g } { g 3 { g ) ( g ) {+ g ) &
Instrument Model Serial No.  Calibrated By Certificate No. Due Date Unload 0.000000 0.00000 0.00000 0.0000087 2.00
Thermo-Hygro Meter 608-H1 NFLETH 01723 Guality Reborn (QR25-0542 10 February 2026 0.001 0.001003 0.00100 0.00000 0,0000080 2.00
A ification i
3. RIS SR otion 5 Irecesile sy LML 0.005 0.005002 0.00501 -0.00001 0.0000052 2.00
4, This certificate was certified only for the instrument we calibrated.
0.01 0.010003 0.01002 -0.00002 0.000008% 2.00
5. This result of calibration was found accurate as shown on date and place of calibration only.
Calibration Results: 0.05 0.049996 0.05001 -0.00001 D.00000596 2.00
1. Repeatability of Reading: 0.1 0.100011 0.10002 -0.00001 0.000011 2.00
0.5 0.500016 0.50004 -0.00002 0.000014 2.00
Nominal Vaiue ( g ) Standard Deviation of Reading Loged 1 1.000003 1.00005 -0.00005 0.000016 2.00
% 0.0000042 2 2.000023 2,00006 -0.00004 0.000017 200
& 20300042 5 5.000015 5.00006 -0.00005 0.000020 2.00
100 0.000000
10 10.0000049 10.00005 -0.00004 0.000026 2.00
200 0000000
2. Off-Center Error: 20 20.000030 20.00007 -0.00004 0.000037 2.00
A mass of 100 g was placed and moved to various position on pan. 30 30.000039 30.00009 20005 HELLL) 200
The balance reading obtained is given in the table. 50 £0.000028 50.00008 -0.00005 0.000068 2.00
“@ o} 80 80.000067 50.00013 -0.00006 0.00011 2,00
2 .
1 2 3 4 5 6 (Maximum Difference)
t g yiC o d|¢ o 3l¢ g 3)1¢C g )¢ a) t .03
100.0001 100.0001 | 100.0001 | 100.0001 | 100.0001 100.0001 0.0000
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- - Calibration Certificate
Calibration Report
Certificate No.: 2502226-002-01 Certificate No.: 2500116-001-01
P Fiectenic e Henufacturer:  METTLEX TOLEDO Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD.
Model: X5R2050U Resolution:  0.00001g/0.0001¢ ) . N
Serlal No.: C210685354 ID No.: UAE.WAD.010/2565 Address: 3 Soi Ud HieAa, s Rt
Capacity: 82g/220g Bangchack, Prakhanong, Bangkok 10260
Date of Calibration: 20 March 2025 Paged of 4
Calibration Resuits:  (Continued) Pagelof3
ibr H >80-200 g
Calibration Adjustment: Internal Calibration Equipment: CHAMBER (Hot Air Oven)
3. Departure from Nominal Value: (Range: >80 - 200 g ; Resolution: 0.0001 g )
Manufacturer: MEMMERT
Nominal Yalue Standard Value Average Reading Correction Uncertainty Coverage Factor
(1) o) (a) (9 (+ g ) K Model: urn
30 90.00010 90.0002 -0.0001 0.00015 2.00 Serial No.: i
100 100.00006 00,0001 0.0000 0.00018 2.00
110 110.00007 110.0002 -0.0001 0.00017 2.00 1D No.: UAE.WAO.027/2559
120 120.00009 120.0002 -0.0001 0.00018 2,00
130 130.00010 130,0002 -0.0001 0.00019 2.00 Order No.: 2500116
140 140.00013 140.0002 -0.0001 0.00019 2,00
150 150.00009 150.0002 -0.0001 0.00021 2.00 Operation No.: 2500116-001
160 160.00010 160.0002 -0.0001 0.00022 2.00
170 170.00012 170.0002 -0.0001 0.00023 2.00 Date of Receipt: 8 October 2024
200 200.00013 200.0002 -0.0001 0.00028 2.00
Date of Calibration: 8 October 2024
Calibrated by Mr.Yothin Charoensuk Approved by ﬁ
Scientist { Mr.Pheraphat Tuanjit )
ger, Division of Calibration Lat ¥
Date of Issue: 15 October 2024 Responsible for the Technical Management Team
The uncertainties are for a confidence probability of approximately 95 %.
This Certificate is issued in accordance with the conditions of accreditation granted by the Thal Laboratory Accreditation scheme
The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factor & , providing & which has assessed the measurement capability of the laboratory and its tracesbility to recognized national standards and to the units
level of confidence of approximately 95 %. of measurement realized at the corresponding national standards laboratory. This certificate may not be reproduced other than In full
. except with the prior written approval of the National Food Institute,
S T e . 4‘” N Wﬁ?éﬂr F-C5-009 Revision: 01 Date: 20-04-65
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Calibration Report Calibration Report
Certificate No.: 2500116-001-01 Certificate No.: 2500116-001-01
Equipment: CHAMBER (Hot Air Oven) Equipment: CHAMBER. (Hot Air Oven)
Maodel: UF55 Serial No.: B216.1666 Model: UF55 Serial No.: B216.1666
Resolution: 0.1 °c 1D No.: UAE WAQ.027/2559 Resolution: 0.1 e 1D No.: UAE.WAD.027/2559
Manufacturer: MEMMERT Manufacturer: MEMMERT
Date of Calibration: 8 October 2024 Page 2 0f 3 Date of Calibration: 8 October 2024 Page 3 of 3
Calibration point: 104.0,140.0 and 180.0 °C
Location: Laboratory, UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD. Calibration result: P T
Environment Condition: Ambient Temperature (303 = 1 ) % Calibration | Temperature Relative Line Voltage | . -
Relative Humidity (55 + 1 )% oD S e ) (. i
Line Voltage ( 230 £ 3 ) Vol i 23 54 2270 o | . 1§ ™
MAX 31.2 56 2320 | [t ey
Tablel : Reporting of Temperature e W s A
T, a [
Condition of this results of Calibration: Calibration Measured it ‘9(, ?E? -
i i d by insert 9 standard th ter into its chamber and calibration according to e SHpNL 2 Unstuinky
1. This instrument was calibrated by inse ndard thermometer into | amber and cal g o) #1 %2 #3 Py #5 #6 w7 +8 #9 % (°C)
W-TE-D14 Based on TLAS G-20-1/02-08 (E): Guidelines for Calibration and Checks of Temperature Controlled Enclosures. 104.0 103.89 | 103.66 | 103.88 | 103.80 | 104.40 | 103.98 | 103.70 | 104.10 | 104.15 0.53
- The temperature scale used was based on ITS - 50, 140.0 129.85 | 139.53 | 139.67 | 139.88 | 140.67 | 140.00 | 139.60 | 140.25 | 140.23 0.73
- All data show below were final values and the initial data may be obtained upon request. 180.0 179.63 | 179.22 | 179.71 | 179.76 | 181.03 | 180.06 | 179.41 | 1B0.87 | 180.39 0.90
2. Reference Standard Instrument : Table 2 : Reporting of Characterization Result
Instrument Model Serial No./ID No. | Certificate No. Due Date Through UuC* Setting uuc* Reading (°C) Stability Uniformity Overall Variation
iqi 3497248 MY57003188 °c MIN MAX Average =+ (°C i C
Digital Thermometer TE 670486-01 8 June 2025 | NATIONAL FOOD (°c) (°c) (°C) (°c)
with sensor RTD CH#201-209/ RTD#201-209 INSTITUTE 104.0 104.0 104.0 104.0 0:15 0.49 0.88
3. This certificate is traceable to International System of Units (SI Units). 140.0 140.0 140.0 140.0 0.13 U1 12
4, This certificate was certified only for the instrument we calibrated. 180.0 180.0 180.0 180.0 g1z 12 13

5. This result of calibration was found accurate as shown on date and place of calibration only.
Note The quoted uncertainty include " Stability " and " Loading effect (20% of Temp Uniformity) *

6. Condition of Calibrated item : Good
! Juc* = Unit Under Calibration
UUC Description : _
Stability = One-half of the greatest maximum difference of measured temperatures at any one sensors,
Time of Record Hour 9 Minute At 104.0,140.0 and 180.0 °C .
. for at least half an hour after reaching steady state.

ks air RAmpar Qpen Fosition l Uniformity = The maximum difference of measured temperatures at any sensors and the measured
Clase Fan temperature at the reference location which are observed at the same time.
Not Available

Overall Variation = The difference of the maximum and minimum measured temperatures througout observation time.
7. Result of Calibration :

without agjustment || After adjustment

The report uncertainty of measurement was based on standard uncertainty multiplied by coverage factor k= 2, providing a
level of confidence of approximately 95 %.
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UMTED ANALYET AND ENCIRE!
CONSULTART COMPANY Li
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. s % foais
uAE United Analyst and Engineering Consultant Co., Ltd. %

3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260 ;’wm‘.’,]}w
Tel0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com

ese WSE T Ti§ 17025
CALIBRATION 0115

Customer Name:

Certificate of Calibration
Certificate No.: 250422-1-BL002-25
Code No.: BLOD2-25
Page: 10f3

United Analyst and Engineering Consultant Co,, Ltd.

ua
=

UAE United Analyst and Engineering Consultant Co., Ltd. T

3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
i cowenny arten 1210 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail; uae@uaeconsultant.com

AT THNECARG

WSC«TIS1TI5 17028
CALIBRATION 041§

Equipment: Electronic Balance Manufacturer: Mettler Toledo

Maodel: AB204-S/FACT Readability: ~ 0.0001 ¢
Serial No.: 1129361010 ID No.: UAEWAS.002/2552
Max. Capacity: 220¢

Calibration Date: April 23, 2025

Condition As-Received: In Condition

Certificate No.: 250422-1-BL002-25
Code Mo.: BLO02-25
Page: 2of 3

Condition of Equipment:

Condition of This Result of Calibration:

1. Calibration Method:
2. Reference Standrads:

This Instrurnent was callbrated by method UAE.CP.CAL.006

Calibrated by:

Approved by:

Issued Date:

Address: 3 Soi Udom suk 41, Sukhumvit Rd., Bang Chak, Phar Khanong, Bangkok 10260

Equipment: Electronic Balance

Manufacturer: Mettler Toledo

Model: AB204-S/FACT

Serial No.: 1129361010

Asset No. : UAE.WAS.002/2552

Building :  N/A Floor : 1 Room : 107

Received Date: April 22, 2025

Date of Calibation : April 23, 2025

Calibration Conditions: Temperature 22.8 °¢ to 23.4 °¢
Hurmnidity 54.8 % to 68.9 %
Pressure 756.6 mmHg to 758.2 mmHg

Sakkarin Srirahane

OC4

Suwit Chotnok Sienature:

April 25, 2025

Note : 1} The Uncertainties are for a confidence probability of approximately 95%

2) This Certificate is valid only to the item calibrated on date and place of calibration.

3) This Certificate is issued in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation
Scheme which has assessed the measurerment capability of the laboratory and its traceability to recosnized national
standards and to the units of measurement realized at the corresponding national standards labaratory. This certificate
may not be reproduced other than in full except with the prior written approval of the United Analyst and Engineering
Consultant Co.Ltd. (UAE)

1ansNs linwax

Standard Weight Class E2 (CIML) 1megto1kg BT49109122 AMARC
Standard Weight Class F1 (QIML) 1me to Z00 ¢ 11119512 AMARC
Instrument Model Serial No, Calibrated By
Thermo-Hygro-Baro Meter MHB-38250 AkAG45T SUCCESS
Therma-Hygro-Baro Meter MHEB-38250 AK 46457 TPA

3. This certification is traceable to SI Unit

4. This certification was certified only for the indtrument we calibrated

5, This result of calibration wae found accurate as show on date and place of calibration only.

6. Through the reference standard \aboratory of AMARC 25-009359 Calibration 0152

Calibraton Result:
1, Repeatability of Reading:

Nominal Value (g) Standard Deviation of Reading (g)

200 0.000045

2, Eccentric or off-center loading
A mass of 100 ¢ was placed and moved to various position on pan
The Balance reading obtained is given in the table.

1 2 3 4 5 R
o) {2) (g) (@) (@) Difference (g)
100.0000 99.9996 | 99.9997 100.0003 100.0005 0.0005

In-House Method based on LIKAS Lab 14 - 2022

Certificate Mo, Traceability Due Date
25-D09359 MettlerToledo 21-lan27
24-013840 Mettler-Toledo 04-Feb-26

Certificate No. Traceability Due Date

SG-H-00997/67 Success Gateway 21-New-25
ZEPTI5 TPA 26 Fab-26

mnm‘s‘laiﬂﬁe%
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MEC TISI TS 17025
CALIBRATION 0016

Certificate No.: 250422-1-BL002-25

Code No.: BLD02-25

Page: 3 of 3
Equipment: Electronic Balance Manufacturer: Mettler Toledo
Model: ABZ04-S/FACT Readability: 0.0001 ¢
Serial No.: 1129361010 D Mo.: UAE WAS.002/2552
Max. Capacity: 220¢
Calibration Date: April 23, 2025
Calibraton Result: (Continued)
Calibraton Range: 0-200¢g
Calibraton Adjustment: Internal Calibration
3. Error of Indication from nominal or conventional mass value:
Nominal Value Reference Value Indication Correction Uncertainty Coverage Factor
@ (@ () @ (tmg) k
Unload 0.0000000 0.0000 0.0000 0.10 205
0.01 0.0100025 0.0099 0.0001 0.10 2.05
0.05 0.0500056 0.0500 0.0000 0.10 2035
0.1 01000012 0.0959 0.0001 0.10 2.05
0.5 0.5000133 0.5000 0.0000 0,10 205
1 10000105 1.0000 ) 0.0000 0.10 2.05
10 10.000010 10.0000 0.0000 0,11 2.04
a0 40.000076 40,0000 0.0000 0.14 2.00
50 50000056 50,0000 0.0001 0.13 2.00
80 80.000107 B0.0000 0.0001 0.18 2.00
100 100.000109 99,9999 0.0002 0.17 200
120 120.00015 119.999% 0.0003 0.21 200
150 150.000165 149.9998 0.0003 0.24 2.00
160 160.000175 159.9997 0.0005 0.26 2.00
200 200.000129 199.9998 0.0004 0.30 200
4. Effect of Tare test:
Tare Load Test Load Indication Correction
(2 () (g) (g)
20.000041 19.9999 0.0001
40.000076 39.9998 0.0002
100 60.000066 55.9997 0.0003
80.,000107 79.9999 0.0002
100.000168 100,0004 -0,0003

Remark:

The report uncertainty of messurment was based on standard uncertainty mulliplied by coverage factor k. providing lﬁﬁmﬁ%wa

o-—o-End-0-—-0

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

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL.0-2717-3000-29 FAX.0-2713-9484

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :

Submitted by :

Location :

Received Order :
Calibration Date :

Ambient Temperature :

Relative Humidity :
AC Line Voltage :

Calibrated by :

Approved by :

{ ) Chakrit Waewwanjua

{ ) Suwit Imjai
(+ ) Kunchit Promprat

Issue Date :

NSC-TISI-TIS1TD2S
CALIBRATION 0008

Cert. No.: 25TM205
Page: 10of 3

BOD Incubator

Arco

UC4-1320
13URC45013201
UAE.WAQ.015/2561

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

Bangchak, Phrakhanong

Bangkok 10260

Lab. Floor 2

08 February 2025
08 February 2025
(26+10)°C
(50+30)%
(22022 )V

Krisda Malee

Uwc}n&'

Approved Signatory

21 February 2025

The Uncertainties are for a confidence probability of approximately 95%

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

nansliAIuAl



Equipment : BOD Incubator
Condition As-Received : Used ltem
Reference : 2502-01660C-1
Procedure Used :-

Calibration were conducted using calibration procedure CP-OT02 based on TLAS G-20 according to direct
measurement method with Data Acquisition which connected with Resistance Temperature Detector { RTD ).

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

Instrument Serial No. Cert. No. Traceable Due Date

1) Data Acquisition MY57013823 24LMT71 TPA 12 May 2025
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certification is traceable to the International System of Unit.

Remark : TPA : Technology Promotion Association { Thailand - Japan )

Cert. No.: 25TM205
Page: 20of 3

Result of Calibration :- ( *) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Not Available Environment during calibration
Beginning Finished
Temp. (°C ) 26 25
REL.Humid. { % ) 49 52
2 = AC Supply ( Valt ) 221 220
9 H
3 - Position : I’:eDstntd
H ' Hiz
8 & 1 21-17RTD-01
£ 7 o 21-17RTD-02
Twir 7, T » / 3 17RTD-03
= 4 24-17RTD-04
- w - 5 17RTD-05
6 17RTD-06
7 17RTD-07
Probe Installation Details : Dinsenelon of Chambor : 8 23:17RTD-08
i {60 e i 0.62 = 9 (ref.) 23-17RTD-09
b= 10 cm W= 1.2 m
c= 10 cm H= e m
Capacity= 089 m®

nasluAIuAN

Equipment : BOD Incubator Cert. No.: 25TM205
Condition As-Received : Used Item Page: 30of3
Reference : 2502-01660C-1

Resuit of Calibration :-
Function of UUC* :

(*) Without Adjustment
Temperature Source

Fresh air setting : Not Available

Calibration| UuUC* uucH Temperature Temperature | Overall |Coverage
Point Setting | Reading stability uniformity Variation| Factor
(°c) (C) ] (°C) (£°C) (Cc) (°c) k
20.0 20.0 19.9 0.36 0.56 0.99 2

Calibration Measured Temperature [ °C ) Uncertainty
Point Position
(°C) 1 2 3 4 5 6 T 8 9 (ref.) (£°C)
20.0 19.841 | 19.714 | 20.110 | 19.862 | 19.747 | 19.710 | 19.676 | 19.789 | 19.695 0.54

Average* : The average of 30 valuss in each position.

Temperature stability : One-halif of the greatest maximum difference of measured temperature at any one sensor,
Temperature uniformity : The maximum difference of measured temperatures at any sensors and the measured
temperature at the reference location which are observed at the same time or at as close an observation time as
possible to determine the temperature pattern or homogeneity within the chamber under steady-state conditions.
Overall Variation : The Difference of the maximum and minimum measured temperatures throughout observation.
UuUC* : Unit Under Calibration

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

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

-olo-
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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 FAX. 0-2719-0484

Certificate of Testing sl
Equipment : DO Meter
Manufacturer : YsI
Model : 5100
Serial No. : 11B 101863
ID No, : UAE.WAD.004/2554

Received Date :
Test Date :
Reference :

Submitted by :

Laboratory Condition ;

Test Procedure :

Tested by :

Approved by :

() Chakrit Waewwanjua

( ) Ponpan Paipim
(+) Saithip Meangmai

Issue Date :

14 February 2025
17 February 2025
2502-0473DSC-1

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

Temperature (25+5)°C

Humidity (50+20)%

In - house method : CP-CHZ

by Comparison Technique with Azide Modification Method

Walalak Sirithean

Sﬂafn

Approved Signatory

18 February 2025

nansluAIvAl

Cert.No.: 25TW29
Page.: 2 of 2

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

This certification is traceable to the International System of Unit through the reference standards
laboratory of Industrial Calibration Center, Technology Promotion Association (Thailand-Japan).

Instruments Serial No. 1D No. Certificate No. Due Date
1. Burette - 130BU10 23CG1172 22 Mar 2025
2. Balance 14233821  110RCO01 24MM131 04 July 2025
2. Standard Material :-
Material Manufacturer Lot.No. Assay
Sodium Thiosulfate 5-Hydrate AR KEMAUS 2203162447 99.6%
Result : Dissolved Oxygen Meter Adjustment With Air 100 %

Dissolved Oxygen Probe No.: 24F100202

Titration Method DO Meter
Standard Deviation
(Azide Modification Method) Reading
(mgiL) (mg/L) (mg/L)
8.22 8.22 0.0055

This report was certified only for the instrument we tested.It is allowable to use far study
Intend to use for advertising and referral purpose is prohibited.This report may not be reproduced

other in full, without written approval of the laboratory

-olo-
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AN Ted e Foundation for Indusrial Oevelopment National Food insiure it
i S— ministry of Inf.-l-lf— Food Industrial Laboramony Sernvice Center giflﬁ;ﬂﬁ%ﬁgﬂ%ﬁ
s [T [E[E%E SINBEER
Pl R P Ll BIE|E[E]B
= ‘“ £ _ a ey - - - -
| 8 |BR z|§|F|3|3 Calibration Certificate
| § E ™ B[22 |z
= b g 2l&|=| |2
o o0
: a1 g E ‘?:‘ é
| §§ g2 3 Certificate No.: 2502229-003-01
| o 2
: A A Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD.
| i 3 Address: 3 Soi Udomsuk 41, Sukhumvit Road,
t
i w B 5& Bangchack, Prakhanong, Bangkok 10260
1 =
el 3 & 3 £
i % =
- = Page 1 of 3
5
(]
L e = Equipment: CHAMBER (Incubator)
o
213 3 &
s 3 g Manufacturer: MEMMERT
-
2
0 g Model: 1PP260
— = =t
gz 1 g .
8 5 z Serial No.: V618.0033
2 a8
R =
="}
gt e g ID No.: UAE.MIC.021/2561
i ~ % |Z|8|8]2
2 |ol5 & F AR Order No.: 2502229
= - B P A A
R AN sle|3(8 .
- =8 ol Operation No.: 2502229-003
=g 1)
Q
¥ ol 2|8 _
= £ 2 L Date of Receipt: 19 March 2025
i+ ]
2l3 °§ &
N % 3 = Date of Calibration: 19 March 2025
2
£ 3 Calibrated by MrYothin Charoensuk  Approved by ; ru "jéf""éz'z
33 "rg B Scientist ( Mr.bheraphat Tuangit) (- )
E S ] %‘ Manager, Division of Calibration Laboratory
=~ & Date of Issue: 25 March 2025 Responsible for the Technical Management Team

The uncertainties are for a confidence probability of approximately 95 %.

This Certificate is issued in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation scheme
which has assessed the measurement capability of the laboratory and its traceability to recognized national standards and to the units
of measurement realized at the corresponding national standards laboratory. This certificate may not be reproduced other than in full
except with the prior written approval of the National Food Institute.

F-C5-009 Revision: 01 Date: 20-04-65
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Calibration Report Calibration Report

Certificate No.: 2502229-003-01 Certificate No.: 2502229-003-01
Equipment: CHAMBER (Incubator) Equipment: CHAMBER {Incubator)
Maodel: 1PP260 Serial No.: V618.0033 Model: 1PP260 Serial No.:  V618.0033
Resolution: 01 ¢ 1D No.: UAE.MIC.021/2561 REEHILIH 01 o 1D Now: UAE.MIC.021/2561
Manufacturer: MERMERT Manufacturer: MEMMERT
Bate of CllRryBon: M P el Date of Calibration: 19 March 2025 Page 3013
Calibration point: 22.0and 250 °C ; —
Location: 302, UNITED ANALYST AND ENGINEERING CONSULTANT CO,,LTD. Calibration result: [* e
Environment Condition: Ambient Temperature  ( 23.0 = 1 ) °C Calibration | Temperature Relative Line Voltage . | =
Relative Humidity ( 59 =1 )% Condition °c) Humidity (%} (Volt) £ oy
Line Voltage { 223 + 3 ) Vot MIN 22,7 58 2200 = [ oo | =
MAX 233 60 225.0 | [P Y Rl
Tablel : Reporting of Temperature sk ERCE T =
Condition of this results of Calibration: Calibration Measured Temperature (°C) @ Sensor No.
i Senso .9 is REF
1. This instrument was calibrated by insert 9 standard thermometer into its chamber and calibration according to P':'“t ( r No.9 is REF) Uncertainty
# o
W-TE-014 Based on TLAS G-20-1/02-08 (E): Guidelines for Calibration and Checks of Temperature Controlled Enclosures. 165 1| 92 | #3 4 | #5 | #0 | #7 | *8 | 49 £00)
e o 4 B 60 TS <90, 22.0 22.18 22.18 22.18 22.19 21.94 21.95 21.96 21.98 22.08 0.27
= e temper i alg used was - .
perature B 250 2551 | 2532 | 2520 | 2534 | 2505 | 25.02 | 25.04 | 25.09 | 2515 0.27
- All data show below were final values and the initial data may be obtained upon request.
2. Reference Standard Instrument : Table 2 : Reporting of Characterization Result
i ./1D No. ifi No. = ”
Instrument Model Serial No./ = o. | Certificate No Due Date Through UUC* Setting UUC* Reading (°C) Stability Uniformity Overall Variation
i 349724 MY57003188
Digital Thermometer TE 670486-01 8 June 2025 | NATIONAL FOOD (°c) MIN MAX Average * (°C) (°C) (°c)
with sensor RTD CH#301-309/ RTD301-308 INSTITUTE 22.0 22.0 220 220 0.026 0.14 0.29
3. This certificate is traceable to International System of Units (ST Units). 25.0 25.0 25.0 25.0 0.035 0.36 0.55

4. This certificate was certified only for the instrument we calibrated.

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

&, Condition of Calibrated item ! Good Mote The quoted uncertainty include  Stability " and " Loading effect (20% of Temp Uniformity)

UUC* = Unit Under Calibration

Stability = One-half of the greatest maximum difference of measured temperatures at any one sensors,
for at least half an hour after reaching steady state.

UUC Description :
Time of Record Hour 9 Minute At 22.0and 250 °C

Fresh air Damper Open Position

Close Fan E ; Uniformity = The maximum difference of measured temperatures at any sensors and the measured
Not Availabl temperature at the reference location which are observed at the same time.
ot Available -
Overall Variation = The difference of the maximum and minimum measured temperatures througout observation time.
7. Result of Calibration : Without adjustment D After adjustment

The report uncertainty of measurement was based on standard uncertainty multiplied by coverage factor k= 2, providing a

95 2025 level of confidence of approximately 95 %. / z
--------- o P - W
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Calibration Certificate

Certificate No.: 2501624-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD.
Address: 3 Soi Udomsuk 41, Sukhumvit Road,

Bangchack, Prakhanong, Bangkok 10260

Page 10f 3
Equipment: Water Bath
Manufacturer: MEMMERT
Model: WNE14
Serial No.: L416.0606
ID No.: UAE.MIC.002/ 2560
Order No.: 2501624
Operation No.: 2501624-001
Date of Receipt: 10 February 2025
Date of Calibration: 10 February 2025

Calibrated by Mr.Worapob Sooktong Approved by /
Scientist ( Mr.Pheraphat Tuanjit ) ( @4&}
WB Manager, Division of Calibration Laboratory

Date of Issue: 19 February 2025 Responsible for the Technical Management Team

The uncertainties are for a ¢ e probability of approximately 95 %.

This Certificate is issued in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation scheme which
has assessed the measurement capability of the laboratory and its traceability to recognized national standards and to the units of
measurement realized at the corresponding national standards laboratory. This certificate may not be reproduced other than in full except
with the prior written approval of the Mational Food Institute.

F-C5-009 Revision: 01 Date: 20-04-65
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Calibration Report

Certificate No.: 2501624-001-01
Equipment: Water Bath
Model; WNE14 Serial No.: L416.0606
Resolution: 0.1 °C ID No.:  UAE.MIC.002/2560
Manufacturer: MEMMERT
Date of Calibration: 10 February 2025 Page 3 of 3
Calibration point: .5 *C
Calibration result: T o
Calibration | Temp i Line g T
Condition °c) Humidity (%) (Volt) & s s
Min 25.7 52 2230 ||| IR . 1 e o TR
Max 26.3 &5 225.0 F
i - 3
Tablel : Reporting of Ti ture Sensor Installation Location
. . 7 Measured Temperature (°C) @ Sensor No.
Calibration Point (s r No.5 is REF) Uncertainty
(9] #1 #2 #3 #4 #5 * (°C)
44.5 44,55 44.46 44.48 44,47 44,48 0.18
Table 2 : Reporting of Characterization Result
UUC* Setting UUC* Reading (°C) Stability Uniformity Overall Variation
(°C) MIN MAX Average + (°C) (°C) (°c)
44.5 44.5 44.5 445 0.082 0.070 0.29

=
(=]
(2%
i

The quoted uncertainty include " Stability " and " Loading effect (20% of Temp Uniformity)"
UUC* = Unit Under Calibration
Stability = One-half of the greatest maximumn difference of measured temperatures at any one Sensors,
for at least half an hour after reaching steady state.
Uniformity = The maximum difference of measured temperatures at any sensors and the measured
temperature at the reference location which are observed at the same tme.
Overall Variation = The difference of the maximum and minimum measured temperatures througout observation time.
The report uncertainty of measurement was based on standard uncertainty multiplied by coverage factor k= 2,
providing a level of confidence of approximately 95 %.
--------- End ---------

F-C5-012 Revision: D1 Date: 20-04-65
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Calibration Report
Certificate No.: 2501624-001-01
Equipment: Water Bath
Model; WNE14 Serial No.; L416.0606
Resolution; 0.1 °C 1D Me.:  UAE.MIC.002/2560
Manufacturer: MEMMERT
Date of Calibration: 10 February 2025 Page 20f 3
Location: 302 Microbiolagy Laboratory, UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD.
Environment Condition: Ambient Temperature { 26 + 1 ) °C
Relative Humidity { 59 £ 7)) %
Line Voltage { 224 £ 1 ) Vol

Condition of this results of Calibration:

1. This instrument was calibrated by insert 5 standard thermometer into its liquid bath and calibration according to W-TE-011
based on ASTM E715-80 (2022): Standard Specification for Gravity-Convection and Forced-Circulation Water Baths.
- The temperature scale used is ITS - 90,
- All data show below were final values and the initial data may be obtained upon request.

2. Reference Standard Instrument

Instrument Model Serial No./ID No. | Certificate No.| Due Date Through
i i 349724 MY59002902
Digital Thermometer with TE 67047801 a-May-5 HATIONAL FOCD
SENS0r RTD RTD#301-305 | CH#301-305 I

3. This certificate is traceable to International System of Units (51 Units).

4. This certificate was certified only for the instrument we calibrated.

5. This result of calibration was found accurate as shown on date and place of calibration only.
6. Condition of Calibrated item : Good

ULIC Description:
Time of Record 1 Hour g Minute At 445 °C
7. Result of Calibration : Without adjustment 2
After adjustment W

F-CS-012 Revision: 01 Date: 20-04-65
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Calibration Certificate

|
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X

il

Certificate No.: 2502229-007-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO. LTD.
Address: 3 Soi Udomsuk 41, Sukhumvit Road,

Bangchack, Prakhanong, Bangkok 10260

Pagelof3

Equipment: Autoclave
Manufacturer: ALP

Model; cL-40L

Serial No.: 808763

ID No.: UAE.MIC.026/2563
Order No.: 2502229
Operation No.: 2502229-007
Date of Receipt: 19 March 2025
Date of Calibration: 19 March 2025

.

Calibrated by mr.jerawut Prapawuttipong Approved by
Scientist ( Mr.Pheraphat Tuanjit ) ( %)

Manager, Division of Calibration Laboratory

Date of Issue: 25 March 2025 Responsible for the Technical Management Team

The uncertainties are for a confidence probability of approximately 95 %.

This Certificate is issued in accordance with the conditions of accreditation granted by the Thal Laboratory Accreditation scheme
which has assessed the measurement capability of the laboratory and its traceability to recognized national standards and to the units
of measurement realized at the corresponding nakional standards faboratory. This certificate may not be reproduced other than in full
except with the prior written approval of the National Food Institute.

F-CS-009 Revision: 01 Date: 20-04-65
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Calibration Report Calibration Report

Certificate No,: 2502229-007-01 Certificate No.: 2502229-007-01
Equipment: Autoclave Equipment: Autoclave
Model: CL-40L Serial No.: 808763 Model: CL-40L Serial No.: 808763
Resolution: 0.1 °%C  IDNo. UAE.MIC.026/2563 Resolution: 01 % 1D No.: UAE MIC.026/2563
Manufacturer;  ALP Manufacturer:  ALP
Date of Calibration: 19 March 2025 Page 2 of 3 Date of Calibration: 19 March 2025 Page3of3
Calibration point: 115.0 aand 121.0°C S Ty
Location: LABORATORY, UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD. Calibration result: o = |
Environment Condition: Ambient Temperature ( 23 = 1 ) °C Calibration | Temperature |  Relative | Line Voitage  swmwen %
Condition o) Humidity (%))  (Volt) = - =
Relative Humidity { 60 £ 5 ) % S
Min 22.0 55 224
Line Voltage ( 225 £ 1 ) Volt
Max 24.0 65 226 Siea
I == s e g T
Condition of this results of Calibration: Table1 : Reporting of Temperature T aeeram
1. This instrument was calibrated by insert 3 standard Data loggers with RTD into its autoclave and calibration Measured Temperature (°C) @ Sensor No.
accarding to W-TE-018 based on BS 2646-1:2021, Autoclaves for sterilization in laboratories Calibration Point (Sensor No.2 is REF) Uncertainty
Part 1: Design, construction, safety and performance - Specification. (°c) Std.# 1 Std.# 2 (Ref) Std.# 3 £(°C)
- The temperature scale used was based on ITS - 90. 115.0 11532 115.46 115.22 0.64
- All data show below were final values and the initial data may be obtained upon request. 1214 2213 253 2 o
2. Reference Standard Instrument :
Instrument Model Serial No. Certificate No. Due Date Through ol Syt Sngios Charactenzatil;n Rest.tlt = B ; 2
HiTemp140-PT 535646 TE 670370-01 23-Mar-25 HEHGNALEOn G- et e R g N Whaliliy v ) -
Digital Thermometer with RTD %—- (°c) Min (°C) | Max (°C) |Average (°C)) MPa £ (°c) (°c) (°c)
(Data Logger) HITeNg2A0-E7 S JE ) kil INSTITUTE 115.0 115.0 115.1 115.0 0.08 0.11 0.12 0.26
HiTemp140-PT 529973 TE 67037201 23-Mar-25 mum e 121.0 121.0 1211 121.0 0.12 0.13 0.15 0.29
3. This certificate Is traceable to International System of Units (SI Units).
4. This certificate was certified only for the instrument we calibrated. Note
5. This result of calibration was found accurate as shown on date and place of calibration only, The quoted uncertainty include " Stability " and " Loading effect { 20% of Uniformity )"
6. This standard does not apply to sterilizers or disinfectors used for medical, dental, pharmaceutical. uuc* = Unit Under Callbration
7. Condition of Calibrated item : Good Stability = One-half of the greatest maximum difference of measured temperatures at any one sensors,

- . o for at least half an h fter reaching steady state.
UUC Description ©  Setting program function sterilization :  STERTLIZE/NORMAL araLieas el hedn aner teel sieady

Uniformity = The maximum difference of measured temperatures at any sensors and the measured
s temperature at the reference location which are observed at the same time.

Overall Variation = The difference of the maximum and minimum measured temperatures througout observation time.

Time of sterilization 15 Minute At 115.0 aand 121.0°C
8. Result of Calibration : Without adjustment _,

. After adjustment

The report uncertainty of measurement was basad on standard uncertainty multiplied by coverage factor k= 2, providing

a level of confidence of approximately 95 %.
2s M 202
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Calibration Certificate

Calibration Report

Certificate No.: 2502227-001-01 Certificate No.: 2502227-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD. Equipment: Eiectronic Balance Manufacturer:  OHAUS
Address: 3 Soi Udomsuk 41, Sukhumvit Road, Model: PX623 Resolution:  0.001
Bangchack, Prakhanong, Bangkok 10260 Serial No.: C236754745 ID No.: LIAEMIC.055/2565
Capacity: 620
Page 1 of 3 Date of Calibration: 19 March 2025 Page 3 of 3
Calibration Results:  (Continued)
Equipment: Electronic Balance Calibration Range: ~ 0-600 g
Calibration Adjustment: Internal Calibration
Manufacturer: OHAUS 3. Departure from Nominal Value:
Moﬂel: PX623 Mominal Value Standard Value Average Reading Correction Uncertainty Coverage Factor
[ 9 ) { g} { g} { g} (+ g ) k
Serial No.: C€236754745 Unioad 0.0000 0.000 0.000 0.00086 2.00
i 1.0000 1.000 0,000 0.00086 200
ID No.: UAE.MIC.055/ 2565 5 5.0000 4.999 0.001 0.00086 2.00
10 10.0000 10.000 0.000 0.00086 2.00
Order No.: 2502227 20 20,0000 20,000 0.000 0.00086 2.00
50 50.0000 50,000 0.000 0.00087 2.00
Operation No.: 2502227-001 100 100.0001 100.000 0.000 0.00067 2.00
200 2000001 200.001 -0.001 0.00090 2.00
Date of Receipt: 19 March 2025 300 300.0002 300.001 -0.001 0.00094 200
400 400.0003 399.999 0.001 0.0011 200
Date of Calibration: 19 March 2025 500 500.0003 459,998 0001 0.0011 2.00
800 00.0004 600,000 0.000 0.0012 200

Calibrated by  Mr.vothin Charoensuk Approved by dr N
Scientist ( Mr.Pheraphat Tuanjit )
Manager, Division of Calibration Laboratory

Date of Issue: 25 March 2025 Responsible for the Technical Management Team

The uncertainties are for a confidence probability of approximately 95%

This Certificate is issued in accordance with the conditions of accreditation granted by the Thai Leboratory Accreditation Scheme
which has assessed the measurement capability of the laboratory and its traceability to recognized national standards and to the
unlts of measurement realized at the corresponding national standards |aboratory. This certificate may not be reproduced other
than in full except with the prior written approval of the National Food Institute.

The reported uncertainty of measurement was based on 3 standard uncerainty multiplied by a coverage factor & | providing a
level of confidence of aporoximately 55 %.
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Certificate No.:
Equipment:

Date of Calibration:

Foundation for Industrial Development MNational Food Insture
Food Indusirial Lsboratory Service Center

Calibration Report

2502227-001-01
Electronic Balance
Model: FX523

Serfal No.: C236754745
Capacity: 620

19 March 2025

Manufacturer:

Resolution:  0.001

1D No.: UAEMIC.055/2565
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CALIBRATION 0081
OHAUS
Page 2 of 3

Environment Condition: Ambient Temperaturs:  22.8

Place of Calibration:

1, Calibration Methad:

2, Reference Standards:
Reference Standard
Stancard Weight Class E2
Standard Weight Class E2
Insti

Thermo-Hygra Meter

Model Serial No.
1mg to 200g BEO55EI5IZ
500g BS0OS567656
Model Serial No.

+ 03 °C Pelative Humidty: 51+ 0.95 %
301, UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD.
Condition of Equipment: Good Condition

Condition of This Results of Calibration:
NFI Method W-MA-001  In-House Method based on UKAS Lab 14 : 2019

Calibrated By  Certificate No.

TCS
TCS

Calibrated By  Certificate No.
608-H1 NFL.BTH 017/23 Quality Rebarn
3. Thie certification is traceable to 51 UNIT

4. This certificate was certified only for the Instrument we calibrated,

5, This result of calibration was found accurate as shown on date and place of calibration only.

Calibration Results:

Due Date
M24041005 18 April 2025
M24041015 19 April 2025

Due Date
QR25-0542 10 February 2026

1. Repeatability of Reading
Mominal Value (g ) Standard Deviation of Reading {o)
300 0.00042
600 0.00048
2. Off-Center Error:
A mass of 200 g was placed and mioverd fnvanials prsition an pan

The balance reading obtained is given in the table.
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1 2 3 4 5 (3] (Maximum Difference)
( g )¢ oyl a (g yjt g 3t g ) (g )
|_ZOO.DBE 200.003 200,001 200.001 200.002 200.002 0.001




