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PM10 High Velume Sampler Verification

L TSP High Volume Sampler Calibration I_

calibration Report No. TSP-G661

Verification Report No. F

Datef -5

Technical: E.Manipa

Bpproval: H.Me

CONDITIONS
Corracted Pressure 831.8
305.0
154.4
2594.0
CALIBRATION ORIFICE CALIBRATICH ORIFICE
wironmental, Ing : 2 " n Ine 1.29243
-0.01982
Date (
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L Verification Test Report j | Analyzer Performance Test

Calibration Report No.: 6610022 Page: 11
Report No.: 810008 Calibrated Date: 05 October 2023

Calibrated Date: October 5, 2023 Calibrated For: w3 1duiia 41
Instruments Information

Analyzer Type: NOZ2 Analyzer Manufacturer Therma
Equipment: Instrumex Micro Dustec Real Time Dust Monitar Modal: 42C SIN: 311
Manufacturer: ANDERSEN i m
Model: Calibrator Unit Standard Gas_
Bl P 200 Diutor Model Thermo Electron Model 5008 NO Conc 54.81 PPM
Serial or ID No. 170755 SIN: 146-17299-169 502 Conc 52.99 PPM
ZERO AIR Genearator EOTNISIE15AD002 CO Conc 4,469 PPM
Environment : Temperature_32.0 'C Humidity:_47.0 %RH Barometer: 1008 SIN: EB0125123 Expire Date: & Movamber 2027
Environment: Temperature 320 °C Hurmidity:_47.0 %RH
Reference Standard: Fiow Meter : BIOS DryCal DC-H Calibration Report
. Zero Span
Moe! : DGLH SIN 7154 Status | Reference Rearing Drift Reference Reading Dt
(PR (PP (PPM) (PPM [PPM)
Before 0.0 0.0 0.0 40.0 40,0 0.0
Result of Test After 0.0 0.0 0.0 40.0 40.0 0.0
[ reading Error Adjust
{Liter per Minute) {Liter per Minute) (Liter per Minuts)
16.67 16.67 .00 16.67 Singia Foini Caiibration Chart
£
45 A0
- %1
E 3% 1
2 om
Calibrated By: E? b
20 -
& %
Date: 10
5
a <
Reference (PPM)
Approve By:
Date:
Calibrate By : Approve By

This report shafl not be feprodueed except infull, withour te written appeaval of Tops-Lab Cansultant Ca_ Lid.

This mepart shall nat be recroduers excact hilwiihout thir writer: noproval of TOPS-LAR Sonmulms Co. L
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Analyzer Performance Test

Calibration Report No.: 6610021 Page:1i
Callbrated Date: 05 Oclober 2023
Calibrated For: ui¥w 1iuia d1dn
Instruments Information
Analyzer Type: S02 Analyzer Manufacturer Thermo
Modal: 43C SIN: 335003716
Calibrator Unit Standard Gas
Dilutor Model Therma Electron Model 5008 NO Conc 45.74 PPM
SIN: 146-17209-169 502 Conc 44 9 PPM
ZERD AIR Genearator AP Model 701 CO Conc 4,400 PPM
S/N: 596 Expire Date: 8 November 2027
Environment: Temperature 32.0 'C Humidity:_47.0 %RH
Calibration Report
Zero Span
Status Raferance Reading Crift Reference Reading Drift%
(FPB} (PPE) {PPB) (PPB) (PPE)
Before| 0.0 0.0 0.0 400.0 400.0 0.0
After| 0.0 0.0 0.0 400.0 400.0 oo
Single Point Calibration Chart

Reading [PPB)

Reference (PPB)

400.0

e

Calibrate By : Approve By :

e Bl

This hat the wrimen approval of TOPS-LAS Consutarts Co., Lid.

| Analyzer Performance Test

Calibration Report No.; 8610018 Page:11
Calibrated Date: 5 October 2023
Calibrated For: uhin Wludia i

Analyzer Type: CO Analyzer Manufacturer Thermo
Model: 45C SIN: 337

alibration System

Unit Standard Gas |
Dilutor Model Thermao Electron Model 5008 NO Conc 54.81 PPM
SIN: 146-17200-160 502 Conc 5289 PPM
ZERO AIR Genearator EOTNIS0E 1540002 CO Cone 4 460 PPM
SiN: EBO125123 Expire Date: & November 2027
Environment: Temperature 32,0 'C Humidity:_47.0 %RH
Calibration Report
Zero Span
Status Refarance Reading Drift Reference Reading Drif
{Pem) (PPM] [PEM) (PPM) [FEM)
Bafore) oo 0.4 0.0 40.0 40.0 oo
After] 0.0 i) 0.0 40,0 40.0 0.0
Single Point Calibration Chart
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TSP High Volume Sampler Calibration

Calibraticon Raport No. 1@

CALIBRATION ORIFICE
vircnmental, Inc

CALIBRATIONS
or Qstd I TE
(] iin) (m3i/min) {chart) {corrected)

vt Racsr

Calibrated by :

Approved by :

This supiert sl ool b et moegt infuLwEhort the writen approval of TOPS-LAB Cormullans Co Lid
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| PM10 High Volume Sampler Verification

Verification Report Ne. PM-6610026

BITE

Date:

BM-10 Mo.:

Lgoation:

CALIBRATION ORIFICE

Environmental, Inc

1
2

3
4
5

Test by |
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=1 I Approved by |
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| Verification Test Report [ Analyzer Performance Test |
Calibration Report No.: 6610023 Page:1/1
Report No.: 8610009 Calibrated Date: 05 October 2023
librated For: uisw wWuia {3
Calibrated Date: October 5, 2023 sl Gt s ; RRUIER
Analyzer Type: NOZ Analyzar Manufacturar AP|
Equipment: Instrumex Micro Dustec Real Tima Dust Monitor Modal: 200AU SiN: 50
Manufacturer: ANDERSEN
§ Calibrator Unit Standard Gas
Model: 2000 Dilutor Model Thermo Electron Modsl 5008 NO Conc 5481 PPM
Serial or ID No. 2004201819604 SIN: 146-17299-163 502 Conc 52.99 PPM
ZERO AIR Genearator EO7NISSE15A0002 CO Conc 4,469 PPM
Environment : Temperature_ 320 "C Humidity;_47.0 %RH Barometer: 1008 SIN: EB0125123 Expire Date: & November 2027
Environment: Temperature 32.0 'C Humidity:_47.0 %RH
Reference Standard: Flow Mater : BIOS DryCal DC-H Calibration Report
Mode Zero Span
BRELHSM T Status [ Reference Reading Drift Reference Reading Driftth
(PP} (FPM) {PPM] {PPM] (PEM)
Before 0.0 00 0.0 40.0 40.0 0.0
Result of Test After] 00 00 00 400 400 00
reading Error Adjust
(Liter per Minule} {Liter par Minute) (Liter per Minute}
16.67 16,67 0.00 16.67 Single Polet. alibretion £fert
50
45 | ann
= 400
£
Calibrated By: % —
& s
Date:
Reference [PPM)
Approve By:
Date:
Calibrate By : Approve By :
This report shall not be reproduced except infisll without the written sppraval of Tops-Lab Cansultem Co.Lid.
This mpot shall not b reeroducn] gxcapt infull without the wiitien approval of TOFS-LAB Congultants Co Lid
udsin Aedd-uau raudauaud d1da
LT
& Tel : (6621 15!
l Analyzer Performance Test J Analyzer Performance Test
Calibration Report No.: 6010022 Paga:ill Calibration Report No.: 6510020 Page: 11
Calibrated Date: 05 October 2023 Callbrated Date: 05 October 2023
Callbrated For: uitin uuiia fia Calibrated For: i (fuiia 41fia
Instruments Information rmation
Analyzer Type: S02 Analyzer Manufacturer Thermo Analyzer Type: CO Analyzer ‘Manufacturer AP|
Model: T100 SIN: 1627 Model: TML-30 SIN: 2340
Cali ion System Calibration System
Calibrator Unit Standard Gas Calibrator Unit _ Standard Gas |
Dilutor Model Thermo Electron Model 5008 NO Conc 45.74 PPM Dilutor Model Thermo Electron Modal 5008 NO Cone 54.81 PPM
SIN: 146-17299-169 502 Conc 449 PPM b g 802 Cone 52.99 PPM
ZERO AIR Genearator APl Model 701 €O Cone 4,490 PPM ZERO AIR Genearator EOTNISOE15A0002 €O Conc 4,462 BPM
SIN: 596 Expire Date: 8 November 2027 SIN: EBO125123 Expire Date: & Navember 2027 )
Environment: T 14 20'C Humidity:_47.0 %RH
Environment: Temperature 32.0 'C Humidity:_47.0 %RH ) 5 emperature 320 umidity:_47.0
Calibration Report
Calibration Report _'_p_ Foro Span
Zero Span_ Status | Reference Reading Drift Reference Reading Dt
Status Reference Reading Drift Reference Reading Drift%h (PP (PPM) 1PEM) ] (PPM)
(PPB) (#PB) (PeB) (PPe) [PPB) Before| 0.0 0.0 0.0 0.0 0.0 0.0
Before 0.0 0.0 0.0 400.0 400.0 0.0 After| 0.0 0.0 0.0 40.0 a0 0.0
After 0.0 0.0 0.0 400.0 400.0 0.0 |
Single Point Calibration Chart
Single Point Calibration Chart
50
500 ] e
+ 60 0 40 /. 400
450 400 F 35 /
— E x -
o -
& 1;3 25 / —
£ = - an -~ -
g s R 2 s /
& - 0
1 5 b
o
L0 40
Rafurance (PEM)
Reference (PPB)
Calibrate By : Approve By :
Th v wettins agpreoal of TOPS-LABE Consultants Co Lo,
This report small not be reproducd except inhl withcut the wiitien sppoval of TOPS-LAB Constants Co_Lid
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Verification Test Report B

Report No. : SLM-6610021

Calibrated Date : October 5 3

Equipment : Sound Level Meter
Manufacturer : ACO
Model : 8T-21D
Serial or ID No., 820741
Reference Standurd : Sound Calibrator Model QC-10

Serinl No. QIK 100282
Date of Calibration : February 22, 2023

Result of Test —I
reading Error Adjust
(dB) (dB) (dB) (dB)
114.0 1141 0. 1140

Calibrated By ©

Diate 2

Approve By |

Date :

This report sball pot be reprodeced except infisl withe

2 the writies appoval of TOPS-LAB Consaltents COLTD.

uitn viald-uay aaudauaud §1da
TORS-LAB Consultants (O, LTD.
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Verification Test Report

]

Report No. @ SLM-6610022
Calibrated Date : October 5, 2073

Equipment : Sound Level Meter
Manufacturer : ACO
Muodel : ST-11D

Rerial or ID No. 20054

Reference Standard : Sound Calibrator Model QC-10
Sertal No, QIK 100282
Date of Caltbration : February 22, 2023

Result of Test

Reference Standard Instrument reading Error Ad|ust
(dB) (dB) (dB) (dB)
114.0 1141 o1 1140

Calibrated By :

Dage

Approve By :

Date

This repart sball not b reproduced except |nfllwithout the written approval of TOPS-LAD Consultants £, LTD

4' . National Institute of Metrology (Thailand)

Ministry of Higher Education, Science, R hand| i

1L

Certificate of Calibration
Certificate No, MW-0057-23
Issued by : Flow and Volume of Liquid Laboratory

Mechanical Metrology Department

Page 1 of 3 pages

MEASUREMENT ITEM : Orifice Gas Flow Device

MANUFACTURER : Tisch Environmental, Inc.
MODEL/TYPE : TE-5025A

SERIAL NUMBER : 1075

CUSTOMER : TOPS-LAB Consultants CO. LTD

189 Moo 3 Bangrakphatthana Bangbuathong
Nonthaburi 11110 Thailand

MEASUREMENT DATE : September 4, 2023

The reported measurement resull relates anly 1o the measurand and appiies only at the time of measurement.

Reference: Date:
MECH036-01/23 September 6, 2023

Approved by: Performed by:

Partial reproduction of this certificate is permitted only with a written permission from NIMT.

Technupots Office, 3/4-5 Moo 3, Klong 5, Klong Lunng, Pathumthani 12120 Thailand, Telephone: 66 2577 S100, Facsimile: 66 2577 3659

u3 National Institute of Metrology {Thailand)

NIMT

Continuation of Certificate of Calibration Number  MW-0057-23 Page 2 of 3 pages

ENVIRONMENTAL CONDITIONS:

Ambient condition in the laboratory are as follows ;

Temperature £23.0+2.0 C

Relative Humidity :55%15 SRH

Calibration Condition:
Preconditioning : 24 hours at ambient conditions.
Measarement Condition The average values during measurement are

23.4°C and 54 MRH.

MEASUREMENT METHOD:

The Orifice gas flow device was calibrated against NIMT's Standard Gas Meter Maodel DELTA S-
Flow G65. The CP-MW 0009 was used as a calibration guideline,

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

UNCERTAINTY OF MEASUREMENT:

The stated uncertainty is the expanded uncertainty which is obtained by multiplying the standard
uncertainty by the coverags factor & = 2. It has been determined in accordance with EA publication
EA-4/02M:2013 “Evaluation of the Uncertainty of Measurement in Calibration” and “JCGM
100:2008 Evaluation of measurement data - Guide to the Expression of Uncertainty in Measurement
{GUM 1995 with minor corrections)”. The value of the measurand lies within the assigned range of
values with a probability of 95 %,

TRACEABILITY:

This certificate provides a traceability of the measurement to recognized the national standards, and
1o the realization of the International System of Units (SI).




us National Institute of Metrology (Thailand)

NIMT
Continuation of Certificate of Calibration Number MW-0057-23 Page 3 of 3 pages

MEASUREMENT RESULTS:

The Orifice gas flow device was calibrated by direct comparison method with the Gas Meter
standard, The Humid air was used as a medium in the system, The standard conditions are 25°C
(298.15 K) and 760 mmHg for lard ure and standard p respectively.

Table 1. The results of @ actual calibration data

Flate | Flow mie] Pressure [Pa] | Temperature [Ta]| Tempernture [Tm|] Ae Meter | Ap Cridh i Actua] Flow [(,]

m'intin mmig «© e menHg inH0 m'tmin

| 695 T30.56F 319 B 35512 1668 082 0,644

2 a0 Ta0.47) Nz nn 3.3 LA 1065 D845

| 0997 T0.440 1307 13m 314 1642 L9 0.547

i L6 750400 2311 2297 3oz 4.233 1203 [Ecrd)

3 1170 TI0A32 310 v 246,158 5157 1427 [BED
Skope {mr ) 1.27175
Intercept (b ): 00076

Correlation coefficient (r): 0.99982

Uncertainty (k=2): nols m’/min

Table 2, The results of O standurd calibration data

Phase | Flow rute] Bressure (Ps] | Temperature [Tal{ Temperature [Tmi] ap_Meter | Ap orificd ¥ | Svandurd Flow [ ]

Fimin mmblg i *© mmHg k.0 mimin

1 0695 750565 2319 2304 55512 1668 640

r LR 1z ne 33384 287 [n§40

3 0997 750440 23407 302 37774 31.642 1502 UL 21

4 1064 THL400 311 30912 4.233 2051 1414

. 1170 730,452 2300 26134 %57 | 2264 1123
Slope {m ) 203045
Intercept (& ). 001218
Correlation cocfficient (r): (L99982

0016

Uncertainty (& =

End of Certificate of Calibration
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CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Pan Number: EDTNIBSE 1540002 Number 12280165 1
Cybnder Mumber, EBO125123 Cylinder Valums: 143,7 Cubic Fest
Labaoratory; 124 - Durham {SAP) - NG Cylindar Prossure. 2018 PSIG
PGVP Humber Bza018 Walve Oullat: 560
Gas Coda: APRVD Certification Date:  Nov 08, 2018
ration Dato:  Nov 08,
itealion secrmed b pOrancy rucastlily hsay 23437 sooumem DPA
n%;ﬁ-uln"‘l.m % i Ao Tecuen comaction for syl ieiharenes. mmumrxmnim
i = riedinoim hes i (wes lharwio noted.
Do Nort Lws This 103 e 07 1)
ANALYTICAL RESULTS
Ly ieslud Actual Protocal Total Ralative Asnay
¢ ] o Q:qmmmnon Ganeentration Mathad  Unenrtalnty Dalas.
MO E5.00 PPN, 401 PPM [el) #0107 NIST Trncealle TWERRO, 1102018
NIFRIC OniE 5500 PPM B b PR Gt 4« 11.0% NIST Tracaut's zai0)E, 1 sRe
BULFUR OIOXISE £5.00 PRI 5259 PP el 41 V0% NST Trscosbin AT, AR
METHANE 1BATFRM 125 PPM @ = 79 RIST Traonnble 1RSI
PROPANE 1E0.0 FFM 1704 Pel o +- 4 5% MIST Tracesbdd A9
CARCN DHRIDE 50,0 PEM 4567 PP =1l V= TLE% WIBT Tracaabls 19227010
CARTONMONTAIE 4500 2P0 4453 FRM =l +I- 0T NIST Tracantie L]
MNITROGEN Flalwnce:
E—— ——
CALIBRATION STANDARDS
pe Lot ID Gylindar No Cancentration Um:n_|_|:l.n|’ Expiration Date
HTRM VHEGT CoAnsine 50,42 PP NITHIC OXDEMTROGEN oD% K 27; 2630
PRM PRM DER2ETE 1001 PEM NITROGEN DIORIDEAR 1% Aug 11,2018
NTHM TTURCZAS EBOOTRODS 1003 PPM NITRIC CODEM TROGEN -10% Aul 3, 2023
1232 BGUMIEEAL  &701% % PROFANEMITROGEN - 0% Jun 04, 70020
GMIE  T2406EEN 14 Coaangs 412 PR NITROGEN DICKIDENITROGEN. +-2.0% A 15, 2021
HTAM 140 Eaan MB35 4508 PPM SULFUR MOXIDEMNITROGEN e 0ER Apr 17, 224
MERM 13000810 CCasER 0608 PRI METHANEINITROGEN o TN Dec 22, 2023
NTRM 10000806 cONTES LT PP CARBON DICKIDENTROGEN R0 May 08, 2020
NTRM 080125 WALOOMED 4457 PR CARBON MOROWIDENITROGEN - 0.6% Jan O, k24
oM 124504080104 CCE3056 4,083 % PROPANEINITROGEN - DA% Ot 22, 2020
The SR, il o RTM soied shive B i e & ha GMIS ared in S il nol sl ihe anelyais.
ANALYTICAL EQUIPMENT
InstrumentMake/Modal Analyfical Princlple Last Multipol
Nicerial G700 ARG 1540 CO3 FTIR: OA 1T, 2011
Horne YIARTI OO REZEGLIK Mardisgrrsss |rianod (MDIR) 01 30, 2018
Niclat 700 AHRRBI 546 CHi FTIR Ot 17, 2080
Hlicalut 5700 AHRGAC 1343 N FTIR DEAT, H19
Micaiat ATO0 AHROBE 40 N FTIR Ocl 17, 2010
arnan 3800 C3HE i3an Ghromatograph Cict 02, 219
Hocolet 1700 AHRORO1043 B2 FTR Q17 3019
Triad Dats Avatiable Upon Request
NOTES:GROSE WEIGHT: 267500
NETWEIGHT 43278
on fiit
Approved for Ralsase Page | of 1224018525021

A

ey
L TSI T F IR
CALISEATIO 77
THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-66/0316 MTC No. EEL. BP. 1030266

CALIBRATION CERTIFICATE

Submitted by TOPS-LAB Consultans Co.,Ltd.
Address 2 182 Moo 3, | I | i1l
Calibrated at Electrical and Electronic dards [ghoratory, Industrial logy and Testing Service Centre,

* Soi 1€, Bangpoo Industrial Estate, Suk it R, Muang, prakan 10280,

Instrament Calibrated | Ambient Environment

Deseription - Acoustic Calibeator Temperaiure 12343 °C
Manufacturer : QUEST Relative Humidity (50 + 15} %

Iodel 1QC-10 Ambient Pressure ¢ (101,325 £ 1.500) kPa
Serial No, (QIKI00282

Standards used : 1. Digital Funetion Synthestzer NF Electronic DF-193A SN 122037,

Measuring Anplifier Brocl&Kjaer 2636 /N 1537484,
FPA-303A SN OF 2214,

ER L AlL tor T

-

Digatal Multimeter Agilent 344801A S/N MY 44003560,

Pressure Transmitter Vaisala PTB202A1 SN TOAS0001

=

Audio Analyzer Keithley 2015-P SN 4106495,

-3

Condenser Microphone Brucl&Kjaer 4180 S/ 2859871,

Calibration Procedure: UP-102-04 based on 1EC 60942-2003; The sound pressure level generated by sound

calibrator under test shall be mepsured by standard microphone using an insert voltage lechnigue.,

This instrument has been 1 angziniriest fards maintained al Elecivical and Electronic Standnrds

Laboratory (EEL}, which are waceable to the Intemational System of Units through the National Instivle of
Meteatogy (Thailand).

Pl nformation on actual resding is attached herewith and the uncertainty lmils guoted refer o the
measured values only.
Diate of Receipl 15 Feb: 2023

Date of Calibration i 22 Feb, 2023 1! fy'

he
Adimrtiang fha Hipoet/Cartificatn and publ

Head Oifice
3

ST
CALIEEATHI
THAILAND INSTITUTE OF SCIENTIFIC ANI TECHNOLOGICAL MESEARCH (TISTH)

Requesi No, 21660316

The reported expanded uncertainty is based upon a standard lied by o covernge

faetor k = 2, providing 4 level of of

1y 95%,

MNominal Output of Unit Uneler Test = 114 dB re 2000P0 at 1000 Hz

Acoustic Output in dB re 200Pa, Corrected to Reference Conditions: 101,325 kPa, 23.0 °C and 50 %R,

1. Sound Pressure Level

Stundard Microphone Measured Sound Pressure | Devinted value | Uncertainty Taolernnee limil
[ype Level (dB) {dB) (di3) IECE0942:2003 Class |
112 inch BrucldKjoer 4180 | 14.05 1L05 + 010 +0.40 dB

2. Frequency

Standard Microphaone Measured Frequency Dieviated value | Uncertainty Tolerance limit
Type (Hz) {Hz) (He) [ECE0942:2003 Chass |
1/2 inch Bruel&Kjoer 4180 992.4 -1.6 + 1.5 10
3. Total Distortion

Standard Microphone Measured Total Distortion Uneeriainty Talernnes it
Type (%) (%) [ECAGH42:2003 Class |
172 inch Brucl&Kjacr 4180 L4tk + 050 +3.0%
Note : |, No adjustment,

2. The calibrmtor pressure comeation was not included:

3, The microphone yolums correction was nol included,

Calibrated by Approved by
et
Electrical and Efght IEStifflards Laboratory
Date of Calibration . 2023 Indusirial Metrology and Testing Service Centre

ch, 2023 Ref: 2011266021 500681001

End of Centificate 13

Date of Issue

MTC No. EEL, BP, 10341266

FRALWTE 002 Aevd

ichiak, Banghich TORRKD,




CORPORAT
S PATTANAKARN ROAD 501 18,51

TUNOLOGY PROMOTION ASSOCTATION (THATLA
ERVICES 3 BQUIPMENT CALIBRATION AND TESTING

-JAPAN)
ERVICES

AN, SUANLUANG WANTIKOK 10230

NECTRITE 10
CASIBRATION 3188

CertNo.: 23CH1020
Page.: 1ol3

Certificate of Calibration

Equipmant :
Manufacturer :

Model :

Serlal No. :

1D No. :

Condition As-Received:
Received Date :
Calibration Date :

pH Meter

Metller Toleda
SevenComgpact pHion 5220
B3Z28678021

TLC-LOZ0

Used Hem

18 August 2023

22 August 2023

Cert.No.:. 23CH1D20
Page.: 20f3

of this calibration result
1. Reference Standard Instrument - -

Instrument Serlal No. 1D Na. Cert, No. Due Date
1) Document Procesa Calibrator 43160066 130RC082 23E1284 09 Apr 2024
2) Ref. Standard Tharmomater 4982054  11DRCO44 231908 26 July 2024

This cerlificabon is fraceable to the International System of Unit maintained through:-
- Technology Promotion Association {Thadand-Japan)

2. Cerlified F ! i i The resulls are raceabls to 81 vough CPA chem Lid,,
ANSI-ASD National Accreditation Board, Accredited No. AR-1835

Butfer Solution Manufacturer Lot No. Exp. date
pH 4,008 CPA chem BE3832 28 Dec 2024
pH 6885 CPA chem B&3833 28 Dec 2023
pH 10.010 CPA chem BE3835 28 Dec 2023

3, This certificate is valid only to fhe item calibrated on date and place of calibration

Reference : 2308-D5320N-1 Calibration Resulis
Submitted by ; Tops-Lab Consullanis Co. Lid. Funct[;:. mV Measurement
188 Moo, 3, Bangrakphaithana, Performing curve by Fluke at pH (4,7,10)
Baroiiong, Neninsto 11730 Mominal Standard Uncertainty of Coverage
Ambient Temperature : (25 + 25) "C Unit Under Valua Voltage | Actual Reading Measuremant factar
Relative Humidity : (50 + 15)% Calibration Input
Calibration Procedure ! I = house mathod pH my mv pH L) 8
- CP-CHS by direci measurement with standard pH Meter 4,000 17748 1771 4.000 0.058 2,00
wvoltage calibrator and direc! measurament with SiM.; B3ZO5TA021 7.000 000 049 7.000 0.058 2.00
certified reference matanal {CRM) 10,000 -177.48 A7 10,000 0.058 200
- CP-CHB by comoarnison with standard hermometer
Calibrated by :
Approved by @
(./} Salthip Meangmal
() Warakom Lamgagtrakul
[ ) Ponpan Paipim
Issue Date - 24 Augush 2023
I'he Ui wre for o confidence probahility o Iy 95 %
A 0057386 # 1176638
= TION & ey
E !m QUALITY CALIBRATION CO.,LTD. Skt
235 Petchkasem 63/2 Road, Laksong, Bungkae, Banghak 10160 _; 3
Tel (662) 4215402, (667) 444-0152-3, o (662) B09-4584 2 ¢
e o
E " www.qealibration.com ’¢ﬁ° RS TI

Calibration Results
Function : pH Measurement

Cert.No.: 23CH1020
Page: 3ofd

Performing three buffers standard curve by using buffer nominal pH (4,7,10)

Unit Under Standard pH Actual pH | Actual mV | Uncertainty of | Coverage
Calibration Buffer Solution Reading | Reading |pH measurement| factor
{mV } (£) K
pH Elactrode 4.008 4.010 165.9 0.0044 2.00
SN 0414241 6,086 6.988 8.2 0.0084 2,00
10,010 10.015 -185.2 0.0085 2.00
Function : Ti
{*) Without adjustmant
This was with Temg Probe;
- Modal ; InLab Expert Pro-ISM
- Serial No. : 0414241
Dimension of proba;
- Lergth 120 i
- Diameder : 12 mim
= Immarsion Depth ; 100 mim
Calibrat uug* Uncertainty of | Coverage
Point Temperature Reading ticd measurament factor
(€ ("c) ("c}) (e {£°C} k
23.0 23.003 228 -0.203 013 2.00
25.0 25,000 248 -0200 0,13 200
a0 27.001 26:8 -0.201 013 2.00

Remark : - UUC* = Unit Under Calibration

The reporfed uncertainty of measurement was besed on a slandard uncentainty multiplied by 8 coverage
factor k, providing a leval of confidence of approximataly 95 %.

-oflo-

a 1176837

CERTIFICATE Mo ; 2373890
HREFERENCE No ; 689832

PAGE: 1 OF2

Certificate of Calibration

EQUIPMENT
MANUFACTURER

MODEL i
SERIAL No t
1D No 1
PROBE TYPE

CONDITION AS RECEIVED ¢

SUBMITTED BY t

CALIBRATED BY 1

CALIBRATION DATE 2

APPROVED BY t

ISSUED DATE :

RECEIVED DATE |

THIS CERTIFICATE MAY NOT BE REPRODUCED OT1

DIGITAL THERMOMETER WITH PROBE
PONPE

AMT-135

PONPESSZ1673

TLC-LO72

THERMOCOUPLE

USED ITEM

TOPS-LAB CONSULTANTS CO., LTD,

189 MOO.3 BANGRAKPHATTHANA
BANGBUATHONG NONTHABURI 11110

CHAICHARN CH,

09-May-23

05-May-23

03-May-23

EXCEPT WITH THE PRIGR WRITTEN APPROVAL OF

R THAN INFL

CQUALITY CALIBRATION £0, LT,

F-GOI0 REY 02




QUALITY CALIBRATION CO.,LTD.
235 Pelchkasem 632 Road, Lnksong, Bangkae, Bangkok 10160
Tel (662) 4215402, (662) 444-0152-3, Fk (662 809-4584

CERTIFICATE Mo : 2373890 PAGE: 20F2

Calibration Report

EQUIFMENT © DIGITAL THERMOMETER WITH PROBE

MANUFACTURER : PONPE

MODEL £ AMI-133 SERIAL NUMBER PONPESS21673

n \0 H TLC-LOT2 PROBE TYFPE THERMOCOUPLE
03-Miy-23 ION DATE 09-May-23
23RCEIC UMIDITY 1 50 %RH £ 20 %RH

T
THIS INSTRUMENT WAS CALIBRATED BASED Of
THERMOMETER (SPRT) INTO LIQUID BATH TEMPERATURE CONTROLLER. THE

WITO-007 BY COMPARISON WITH STANDARD PLATINUM RESISTANCE
[EMPERATURE SCALE USED WAS BASED ON

I15-90,
2. REFERENCE STANDARD INSTRUMENTS =
NETRUMEN MOREL SERIAL No CERTIFICATE No DUE DATE
1} STANDARD THERMOMETER 2560 Aldsan PEL-TOL4 766 13-Dee-24
2} SPRT PROBE 659 457 PSL-TO14 766
1) PRECISION BATH CTR-40 AGEISS 2T13198
3, THIS R WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY

THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION,
THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIOMAL SYSTEM OF LUNIT MAINTAINED AT:-
= NATIONAL INSTITUTE OF METROLOGY (THAILAND)

RESULT OF CALIBRATION : WITHOUT ADJUSTMENT

STANDARD uLice IMMERSION CORRECTION UNCERTAINTY

HEADING READING DEPTH OF MEASUREMENT
(:C) (] {mm} {56} (=)
300076 o0 {11} LIOT6 622
400083 40 ik G083 (24

USER SHOULD EYALUATE THE UTIC ERROR [F TT 15 USED DUTSIDE THE AMBIENT TEMPERATURE RANGE DURING CALIBRATION

T WAS BABED ON A STANDARD UNCERTAINTY MULTIPLIED: BY A COVERAGE
INFIDENCE APPROXIMATELY 95%.
ENBOF CALIBRATION REPORT

3 UNCERTAINTY OF ME.
FACTOR k =2, PROVIDING A LEVEL(

QUALITY CALIBRATION CO.,LTD.
235 Petchkasen: 61/2 Road, Laksong, Bargkne, Banpkok 10160
Tel (62 4205402, (662) A44-0152-3, Fax (662) B00-4554

5 F
Wi, goalibrathon, com TN RN
LT CALMEATER 0013

PAGE: | OF 2

Certificate of Calibration

EQUIPMENT : INCUBATOR
MANUFACTURER AQUALYTIC
MODEL ' ET618-4

SRIAL No : 0109/13922
1D No : TLC-LOOS

CONDITION AS RECEIVED : USED ITEM

SUBMITTED BY TOPS-LAB CONSULTANTS CQ., LTD,
189 MOO.3 BANGRAKPHATTHANA
BANGBUATHONG NONTHABURL 11110

CALIBRATED BY

e 00O

CALIBRATION DATE t 15-May-23

APPROVED BY

ISSUED DATE 1 7-May-23

RECEIVED DATE : 15-May-.

THISC

ERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF
QUALITY CALIBRATION COL LTI,
F-GOL0 REY {02

QUALITY CALIBRATION CO.,LTD.
235 Petchknsem 63/2 Road, Laksong, Bangkoe, Bangkok 10160
Tel (662) 428-5403, (662) 444-01521-3, Fax (662) 8054584

CERTIFICATE No ; 2374233 PAGE:20F 2

Calibration Report

EQUIFMENT £ IRCUBATOR

MANUFACTURER t AQUALYTIC

MODEL 1

10 Mo SIN t D109 3523
RECEIVED DATE CALIBRATION DATE t 18-May=23
AMBIENT TEMPERATURE RELATIVE HUMIDITY i 52 95RH & 10 %RH

CONDITION OF T
1 THIS INSTRUMENT

ACCORDING TO TLAS G-20 BY COMPARISON WITH CALIBRATED RTD P00 UNDER

QUALITY CALIBRATION CO.,LTD,
235 Petchiknsem 6312 Road, Laksang, Bangkue, Bangkok 10160
Tel {6652 4213402, (662) 444:01 523, Fax (662) BO9-4584
www.qealibration.com

CERTIFICATE Mo : 23IM4229 PAGE: | OF 2
REFERENCE No | 69097-1
Certificate of Calibration

EQUIPMENT ELECTRONIC BALANCE

MANUFACTURER METTLER TOLEDO

RO LOAD CONDITION, THI
PROBE 1N EACH OF THE
AND PLACED THE NINTH
UNIFORMITY WAS MEASUI

E TEMPE:

A'J URE

THERMOM

RED BETW ILE

PROBE WITHIN 2.5 ¢m. OF THE GEOMETRIC

PROBES WERE PLACED ON NINE POINTS AND LOCATED ONE THERMCH
1 TAMBER AND WAS AWAY FROM THE EACH WALL OF 5em TO 10 cm.

F THE CHAMBER. THE
FERENCE FROBE AND OTHER, PROBES AT THE Su'\ML TIME.

2. REFERENCE STANDARD INSTRUMENTS (-
HYDRA 26354 6!\\530ﬂ ' 10-Jul-23%
3 THIS RESLILT W.’\& UUND \LL RATE AS SHOWN ON DATE AND FLACE OF CALIBRATION UM Y

L

THIS CERTIFICATE I8 I'Iu\l
= NATIONAL INSTITUTE Of

RESULT OF CALIBRATION ;.

AL

T0 THE

3

M STABILITY OF TI
NTERNATIONAL SYSTEM OF UNIT MAINTAINED AT
OLOGY iTHAILAND) THIROUGH QUALITY CALIBRATION CO.LTD.
WITHOUT ADJUSTMENT

{ UNIT UNDER CALIBRATION,

GENERAL INFORMATION
Cwverall Ambient Temperature around the Chamber (°C) variation : 0

FRONT

TEMPERATURE MEASUREMENT ACCURACY TEST

Cverall Line Voltage (V) vatiation ; 0
Instrinent Condition | Normal
Chamber Skee (W2L*H): 56*40%48 cm

CHAMBER PFEWJ“\"-“\(P
Controller T Temy Chverall
Temperature | Temperature Stability Uniformity Varlation
(°C) (2C) (70 (°C) {0y

20,0 200 035 037 1.00

Coptrolter | Indicating enwn:d Tcm rature (°0) .nh cm.]_ocmmm { i
Temp (°C) | TempoCy | #1 #2 Ref.5 | #6 | T # (2°C)

Uncortinty.

20.0 20,0

o [ 197 | |u7s | w‘u [ 1980 ] 1978 | mw | 205 | 14,77 0.45

NOTR: THE UNCERTAINTY:

1 THIS CALIBRATION
RTED UNCER]

COVERAGE FACTOR k I3

HOTE 2 LOCATION 3 WAS RE

OF ME

W,

OVIDING A L

SUREMENT EXCLUDED TEMPERATURE UNIFORMITY OF THE CHAMBER.

STOMER'S FLACE AT LABORATORY AREA,
FNT W.’\‘i BASED ON A STANDARD UNCERTAINTY MULTIELIED BY A
APPROXIMATELY. 95%.

Al JENC
l MJ 0[ LJ\I TARATION REFORT

MODEL E AE 240-5
SERIAL No K59437
1D No 1 TLC-LO0T

CONDITION AS RECEIVED ¢

SUBMITTED BY

CALIBRATED BY

CALIBRATION DATE

APPROVED BY

ISSUED DATE

CEIVED DATE

USED ITEM

TOPS-LAB CONSULTANTS CO., LTD.
BANGRAKPHATTHANA
ATHONG NONTHABURI 11110

15-May-23

17-Muy-23

5:May-23

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN [N FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF

QUALITY CALIBRATION CO., LTD,

F-C10 REY 02




QUALITY CALIBRATION CO.LTD,
235 Petchknsem 63(2 Road, Loksong, Rangioe, Hangkok 10160
Tel (6621 4213402, (B62) +44-01 52-3, Fax (662) BOS-1584
www.qealibration.com

CERTIFICATE No : 23M4224 PAGE 12 OF 2

Calibration Report

EQUIPMENT £ ELECTRONIC BALANCE MOBEL | AE 240-8
MANUFACTURER ] METTLER TOLEDO N H KSM3?
10 Mo ] TL-LO0T RECEIVED DATE H 1 5-Muy-23

AR P I&I—.S&Lllu 1008 mbar £ 1mbat CALIBRATION DATE ¢ 15-May-23

RELATI Ty 2 50 %RH % 10 % RH

STANDARD WEIGHT,
TRACKING FUNCTION, R
MEASURED COVERING
PERFORMING THE LINEARLITY T 1L

L PAN a‘.ND MOVED FCI VARIOUS FOSITIGNS ON THE PAN,

ED i! U‘lL La\L[BRa\[IUN THE B.'\L.'\M‘l HAS NO
BY USING 10 RE THD MEASUREMENTS, LI
D OVER THE RANGE. THE INSTRUMENT WAS S
FASURED BY LISING STANDARLD W

CERD
RITY WAS

2, RE
SERIAL No CERTIFICATE
LV STANDARD W B2 QK-1-151 M23020135
2} STANDARD WEIGHT E3 13843 M23020145

3 THIS Rl SULT WAS

LMD ACCURATE AS SHOWN ON DATE AND PLACE OF CAL IIJH.'\ TION ONLY
ERM STABILITY OF THE UNIT UNDE
5, THIS CERTIFICATE 15 TRACEABLE TO THE INTERNATIONAL 8Y

= WATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH CENTRAL BUREAL OF WEIC

ITSEMEASLURES

JRCTION | NORMAL
N REPEATABILITY OF READING AT 200 g WAS O g
A, DEPARTURE FROM NOMINAL VALLE LINEARITY

MOMIMAL VALLT (1) READING (g} CORRECTION (g) LNCERTAINTY i+ 5}
(0] 000 00000 0000058
() 01001 00001 0000059
02 2001 L0001 0.00005%
0.5 (5001 0.000] 0000060
1,0 1. (g2 (.0:002 0000060
20002 “0.0002 L0006 |
50002 <0.0002 (000063
10,0003 00003 000067
200005 00005 Q000073
30,0006 -0.0006 000011
10,0015 00015 000019
5 OFF
FOINT READING (8)
1 500006
3 S0,0007
3 50,0006
4 50,0002
3 50,0001
OFF-CENTER LOADING 00003

'S PLACE AT LABORATORY ARER
MENT WAS BASEDY ON A STANDARD UNCERTAINTY MULTIPLIED BY A
- QF CONFIDENCE APPROXIMATELY 95%:.
ENDOF CALIBRATION REPORT

hnll 1I1 S,U\I IRRATION WAS CARRIEDUOUT AT THE CLUSTOMER'
TED UNCERTAINTY, OF ME
CTOR k=2, PROVIDING AL

El W& QUALITY CALIBRATION CO.,LTD.
‘ H 235 Petohkasem 632 Road, Laksong, Bangkne, Bangkak 10160
Tel (662} 421-5402, (662) 444-0152-3, Fiix (662) 8094 584

m e www.gealibrtioncom T s

CERTIFICATE Mo : 3374240 PAGE : 110F 2
REFERENCE Mo | 6900984

Certificate of Calibration

EQUIPMENT 3 WATER BATH

MANUFACTURER 1 MEMMERT

MODEL i WNEI4

SERIAL No 1 L0, 1294

1 No i Z=L00%:

CONDITION AS RECEIVED LUSED ITEM

SUBMITTED BY : TOPS-LAB CONSULTANTS CO,, LTD.

189 MOO.3 BANGRAKPHATTHANA
BANGBUATHONG NONTHABURI 11110

CALIBRATION DATE : 15-May-24

APPROVED BY 1
ISSUED DATE 1 17-May-23
RECEIVED DATE : 15-May-23

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEFT WITH THE PRIOR WRITTEN APFROVAL OF
QUALITY CALIBRATICHN COL LTD,

F-GOLE REV 1 02

QUALITY CALIBRATION CO.,LTD.
235 Petchkasen 632 Road, Laksang, Bangkne, Bangkok 10160
Tel (662) 4215402, (G62) 44401 52-3, Fax (662) 809-4 584
wiww gealibrution. com

CERTIFICATE No | 23T4240 FAGE:20F 2

Calibration Report

EQUIPMENT 1 WATER BATH

MANUFACTURER t MEMMERT MODEL ! WHEI4

I NUMBER £ TLC-Low SERIAL NUMBER i LA410,1294
RECEIVED DATE t 15-May-23 CALIBRATION DATE : 15-pay-23
AMBIENT TEMPERATURE z 2%k 1C RELATIVE HUMIDITY 56%5RH + 10 % RH

CONDITION OF THIS RESULTS OF CALIBRATION
|- THIS INSTRUMENT WAS CALIBEATED ACCORDING TO ASTM ETI580 fRT'.’\|'PROVI'[\ 001BY COMPARISON WITH
CALIBRATED RTD. THE PROBES WERE PLACED ON FIVE POINTS AND LOC ONE PROBE IN EACH (}I THE FOLIR

‘ED THE FIFTH RTD WITHIN 2.5 em, OF Tt i
VOLUME (REFERENCE LOCATION) UNDER MO LOAD COMNDITION.

2 ENCE STANDARD IN‘i TRUMENTS -
MODEL SERIAL No CERTIFICATENs  DUEDATE
2635A 7286308 2271751 08-Julk-23

WD ACCURATE AS SHOWN ON DATE AND PLA F CALIBRATION ONLY,
NG ][RM STABILITY OF THE LINIT UNDE ABRATION.
INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-

=NAT [UNAL IN%[I] U] EOF METROLOGY (THAILAND) THROUGH QUALITY CALIBRATION CO,LTD,
RESULT OF CALIBRATION ;- WITHOUT ADIUSTMENT

GENERAL INFORMATION

Overall Variation of Amblent Temp around ihe Bath (*C): |
Crverall Yariation of Line Voltage (V) : 6

Instrument Condition : Mol

Buth Inner Size (WHLAH) 1 35%29% |4 cm

BATH PERFORMANCE
Controller Temperatire. Radiss Axial Orverall
F= p——— I Temperature Srability Uniformity Linifarmity Variatlon
PROBE INSTALLATION 1<) L) e (€} (€
POSITION [N THE BATIL 85.0 0.10 0,14 (.05 03l
5.0 031 049 0.23 08

TEMPERATURE M

SUREMENT ACCURACY TEST

Controller | Ind i Measured Temperature (°C) at Spread Locations L

Temp (?C) | Temp {°C) #l #2 #3 i) Ref S (S0
850 B0 83,73 8178 £3.00 83.8% 81.81 017
930 050 9370 53.93 93,46 o4 1% Q.10 038

XCLUDEDFTEMPERATURE IFORMITY OF THE BATH

AT THE CUSTOMER'S PLACE AT LABDRATORY AREA,

i REFORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIEDN DY A
COVERACGE FACTOR k=L PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 93%.

YOF CALIBRATION REFORT

QUALITY CALIBRATION CO,LTD.
335 Peichkasein 6372 Road, Laksong, Bangkie, Bangkok 10160
Fel (B62) 4215402, (662 444-0 Fax [662) B69-4584
www.qealinmtion.com

% 1[=]

CERTIFICATE Wo : 23T8138 PAGE:S L OF 2
REFERENCE Mo ; 70288-1

Certificate of Calibration

EQUIPMENT i HOT AIR OVEN
MANUFACTURER : MEMMERT
MODEL 1 LIES5

SERIAL No t B214.0908

1D Mo E: TLC-L029

CONDITION AS RE

LISED ITEM

SUBMITTED BY H TOPS-LAB CONSULTANTS CO., LTD,
| 8% MO BANGRAKPHATTHANA
BANGBUATHONG NONTHABURI L1110

CALIBRATED BY

CALIBRATION DATE H 22-Aug-33

APPROVED BY

ISSUED DATE ¢ 25 Aup-23

RECEIVED DATE : 22-Aup-23

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCERT WITH THE FRIOR WRITTEN APPROVAL OF
QUALITY CALIBRATION CO. LTD.

REV - 0%




QUALITY CALIBRATION CO.,LTD,
235 Petehksiem 63/2 Rond, Laksong, Bngkne, Bangkok 10160
el (662) 42 1-5402, (662) 1324, Fax (662) 809-4381

RTIFICATE Mo 23T81 38

PAGE 1 20F 2
Calibration Report
EQUIFMENT i HOT AR OVEN
MANUFACTURER 1 MEMMERT
MODEL ! UFss
1D No 1 TLC-LOX SN s B U
RECEIVED DATE 22 Aug 21 CALIBRATION DATE : 22 Aug-23
AMBIENT TEMPERATURE 260000 RELATIVE DTy i S 10 %RH
HIS RES TION

THIS INSTRUMENT WAS CALIBRATED ACCORDING TO TLAS G20 BY  COMPARISON WITH CALIBRATED THERMOCOUPLE
TYPE K UNDER NO LOAD CONDITION, THE THERMOCOUPLES WERE PLACED ON NINE POINTS AND LOCATED ONE
THERMOCOUPLE IN EACH OF THE EIGHT CORNERS OF THE CHAMBER AND WAS AWAY FROM THE EACH WALL OF 5 ¢
1O 10 e, AND PLACED THE NINTH THERMOCOUPLE WITHIN 2.5 e, OF THE GEOMETRIC CENTER OF THE CHAMBER, TH{E
UNIFORMITY WAS MEASURED BETWEEN REFERENCE PROBE AND OTHER PROBES AT THE SAME TIME,

2, REFERENCE STANDARD INSTRUMENTS |-
INSTRUMENT MOBEL SERIAL No CERTIFICATE No DUE DATE
1} BATA LOGGER WITH TC TYFEK HYDRA 26334 B350 2ITHEIT 18Jul24
3 THE CERTIFICATE 15 VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE BATE AND PLACE OF CALIBRATION ONLY

& THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIDRATION
& THIS CERTIFICATE |5 TRACEABLETO THE INTERNATIONAL SYSTEM OF UNIT MATNTAINED AT
= NATIONAL INSTITUTE OF METROLOGY (THALLAND] THROUGH QUALITY CALIBRATION C0,LTD,

RESULT OF CALIBRATION == WITHOUT ADJUSTMENT
N OENERAL INFORMATION
3 A {Overall Amblent Temperature around the Chamber (70 varinton : |
1 2 (Overall Line Voltage (V) varintion * 3

Instrument Corndition : Normal
Chamber Size (W*LAH) A0*33%40 e, Vent ~40%

CHAMBER PERTORMANCE
8 Controfler Inehicath Temy Qverall
/ Tempernture’ | Temperatiine Stubifity Uiniformity: Varlntion
Ve (£g) {'C) (=50 C) {5C)
104.0 1040 4 L] LK
1B 1804 .20 091 14

TEMPERATURE MEMUF.EM}:N'I ACCURACY TEST
Controller | Indicating Measured Temperature (") at Spread Locations Lrertinirity

Temp (7C) #i 4 it 4 Refl'5 it T g H Jize
2 PO | H03FT | b03.7 | 10381 | 10436 | 10406 ] o063 | okl |orodaa
| B | PEOL IS | (79.04 | TBOT | 18028 | IBOCTL | 18109 | (8056 | 18037

< THE UNCERTAINEY OF MEASUREMENT EXCLUDED TEMPERATURE UNIFORMITY OF THE CHAMBER.
JCATICIN 5 WAS REFERENCE LOCATION

3 UTHIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LARDRATORY AREA

QRTED UNCERTAINTY. OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED 0¥ A
COVERAGE FACTOR k=2, FROVIDING A LEVEL OF CONF ENCE APPROXIMATHELY 95%

EHD OF CALIBRATION REFORT

&= DKSH

. \x_/_,/ s

& Certificate of Calibration

MECTIS-TIN V7003
s
Equipment: SPECTROPHOTOMETER Certificate No.: C08230223
Model; ORION AQUAMATE 2000 lssued Date: 25 May 2023
Sarlal No. (or ID.): 2W2R091113 (TLC-LOZ5) Job No.: KSPR2307930
Manufacturer. Therma Scientific Page: 1of 3
Caondition: In Condtion
Customer: TOPS-LAB CONSULTANTS CO., LTD.
189 Moo 3 Bangrakphatthana,
Bangbuathong, Nonthaburi 11110,
Environment Condltion;  Temparature 240 °C E 06 ‘C
Humidity 484  %RH £ 20 %RH
Callbration Placs: TOPS-LAB CONSULTANTS CO., LTD. { Laboratory Room )
188 Moo 3 Bangrakphatthana,
Bangbuathong, Nonthaburi 11110
Calibration By: Mr.Siwapan Srijan
Callbration Date: 25 May 2023
The Method used: In house method, CAL-WI-24, base on ASTM E 27508 and ASTM E 387-04
Traceability: This ifi is to the CRM ined by Nalional Institute of Standards and

Technology (NIST) through Starna Scientific Limited.
The standard for Wavelength Cartificate Mo, 105831 and 105888
The standard for Photometric Cerificate No. 105840 and 101088
The standard for Stray light Certificate Mo, 101041 and 101040
tandard for Spectral resolution Certificate Mo, 101037

Person in charge Authorized signatory

Thits cartificats 15 lszosd ¥ unts of messursel Recoming 1o 1ha Infomatianal System of Unts {510, 1 provides tracoutiliy of massursman fo intsmatinal o
nstional smniard of oiher recogrized nasonal standard laborsicdas.

Tha measurement uncertuinty staled 18 the s cbtnied from tha et tactar (k=) Yo
[provide a level of corfidence of %. It 1s determined n with the Guids b Uncariainty in (EuM),

Thess resulis may be sected by dsviatons from mhdmudmn The results relsin ook 15 T Sama tated, cailbraied o sampled, The mpar sl not bo
reprdced except in full witout sppecrat ol DKEH Tachnolagy Lim
VN ey A0 ¥

Limtind

-uqm...m.mm-nm.mmwm
2531 Bkt Road, Barpesah. Plrabiarosg. Busghsk 10280
Fhora: 168 2030 7000 Emal [

Delivering Growth - in Asia and Beyond. CAL-FM-GO0-15: 12 Sep F22

&= DKSH

Certificate No.: COB230223 Page 2of 3

&= DKSH

Cerliflcate No.: CO6230223 Paga 3of 3

Calibration Results:
Without Adjustment
Wavalength Accuracy (nm), The spectral bandwidth of Std &t 2 nm and UUC a1 1.8 nm
Standard Wavelangth Unit Under Callbration Comection Uncartainty
418,61 418.5 o 013
536,66 536.6 0.06 0.13
637.98 636.5 052 .13
T4B.48 748.3 .82 0.13
BO7.03 8078 077 0.13
B78.27 #7a.7 -0.43 0.13
Photometric Accuracy (Absorbance)
Mavalength Standard Unit Under Callbration Correction Uncartainty
0.0000 0.000 0.0000 0.0045
0.5850 0.590 -0,0010 0.0045
420 nm
0.7604 0.761 -0.0006 0.0045
1.0241 1.026 -0.0008 0.0045
0.0000 0.000 0.0000 0.0045
0.5782 0.578 0.0002 0.0045
pidl 0.7430 0.743 0.0000 0.0045
10016 1.002 -0,0004 00045
0.0000 0.000 0.0000 0.0045
o 0.5283 0.528 0.0003 0.0045
0.6854 0.685 0.0004 0.0045
0.9500 0,851 -0.0001 0.0045
0.0000 0.000 0.0000 0.0045
05457 0.544 0.0017 0.0045
il 0.6844 0,692 0.0024 .0045
08065 0.994 0.0025 0.0045
0.0000 0.000 0.0000 0.0045
0.5837 0.581 0.0027 0.0045
bl 0.7223 0.720 0.0023 0.0045
1.0835 1,080 0.0035 0.0045
0.0000 0.000 0.0000 0.0045
0.5675 01,565 0.00256 0.0045
il 0.6900 0.687 0.0030 0.0045
i 1.0862 1.082 0.0042 0.0045
DKSH Tachasiogy Limfled
e
Prave: Weaske
Delivering Growth - in Asia and Beyond CAL-FM-CIE-15. 12 Sap 2022

Calibration Results:
‘Without Adjustment
Accuracy
Wavelangth Standard absorb Unilt Undér C: Cormecti Uncertainty
0.0000 0.000 0.0000 0.0080
235
o 0.7423 0.742 0.0003 0.0083
0.0000 0.000 0.0000 0.0080
257 nm
0,8609 0.858 0.0029 0.0084
0.0000 0,000 0.0000 0.0080
313nm
0.2895 0292 -0.0025 0.0080
0.0000 0.000 0.0000 0.0080
350
e 0.6381 0.636 0.0021 0.0080
Stray light *

Standard: cut-off UUC: Wavelangth (nm) WUC: Transmisslon (%T) Absorbance | A)
260,67 +-0.11 nm 260.7 0.769 2114
301.94 +-0.41 nm 3atg 1.203 1.820
Spectral Resolution *

Nominal Concentration 0.02 % wyv Paak Trough Ratie SEW

Standard Wavelangih ( nm ) 288.60 206863 1458 150

UL Wavelength (nm) 268.8 266.8
Sid Absorbance | A) 04810 0.3176
Absarbance { A) 0381 n.247

* Calibration Marked * Mot TIS| Accreditad * in this Cerlificate have been included for completeness,

The End of Certificate

A Ransimay imnTuied 42fn
THEH Toctmology Lided

uferd Road, Bangora, n-.nm Wmm
Fhoar 168 2638 7000 entan

Dedivering Growth - in Asia and Beyond, CALFM-COE-15: 12 Sep 2022




QUALITY CALIBRATION CO,LTD, “"\‘:—I!J/ QUALITY CALIBRATION CO.,LTD,
235 Petuhkusern 63/2 Road, Laksong, Rangkne, Bangkok 0160 235 Petchkasem 63/2 Road, Laksang, Bangkae, Bangkak 10160
Tel (662) 42 1-3402, [(662) 4d4.0152-3, Fox (662) 8094554 Tel (662) 4215403, (662 ) 444-0152-3, Fax (662) 094584

www qealibration, cam
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CERTIFICATE No : 2374234 PAGE | 2 OF
CERTIFICATE No : 2314233 PAGE : | OF 2 EC AR AGE 1 2 OF 2
REFERENCE No : 69097-7

Certificate of Calibration CAlbratlon Relort

EQUIPMENT 1 INCUBATOR
MANUFACTURER 1 MEMMERT
MODEL i IFSs
EQUIPMENT : INCUBATOR LLeaL) L T o AR
RECEIVED DATE 1 Piy-23 BRATION DATE ! 15-Muy-23
AMBIENT TEMPERATURE 1 WECE [0 I{FI.:\T]H." HUMIDITY 1 STHRM 2 1D %RH
MANUFACTURER H MEMMERT
| THIS INSTRUMENT WAS CALI IDR.’\TEIJ ACCORDING TO TLAS G-20 BY COMPARISON WITH CALIBRATED RTD PLOY UNDER
MODEL H IF 55 NO LOAD CONDITION. THE TEMPE II)\'IHTU? r‘Rn WERE PLACED DN NINE POINTS AND LOCATED ONE THERMOMETER
PROBE [N EAUH OF CHAMBER AND WAS AWAY FROM THE EACH WALL OF 5 em TO 10 o
SERIAL No . D216.1299 pR(JnE WITHIN 2.8 én. 01 THE fTER OF THE CHAMBER, THE
U NJJ\)RMH i\ Wl'\‘i ME A)lllt'l (2] BLI WEEN REFERENCE PROBE AND OTHER P! RUJ]]..S AT THE SAME TIME
2
1D No : TLC-LO69 MODEL SERIAL No CERTIFICATE No
HYDIRA 2635A I 0T 2277508
CONDITION AS RECEIVED : USED ITEM 3. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE DF CALIBRATION ONLY.
4. THIS RESULT UDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATIGN,
o o AT A L S 35, THES CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-
SUBMITTED BY : TOPS-LAB CONSULTANTS CO., LTD < NATICONAL INSTITUTE DF METROLOGY (THAILAND) THROUGH QUALITY CALIBRATION C0. LTD.
189 MOO.3 BANGRAKPHATTHANA RESULT OF CALIBRATION -  WITHOUT ADJUSTMENT
BANGBUATHONG NONTHABURI L1110 GENERAL INFORMATION
3 4 Iowzmil Ambient T around the Chamber [“C} varfation - |
1 2 L Overall Line Valtage (V) variation : (
il Instrument Condition : Normal
5 A
P CHAMBER PERFORMANCE
CALIBRATED BY £ 3 i Coniroller Indici Temp Ti Civerall
/ Tempernfure | Temperature Stability Uniformity Variation
CALIBRATION DATE 3 | 5=May-23 FRONT ) %] ECY L6L%)] ()
350 350 .05 .06 0.4
.5 44,5 {02 012 0.6
JRE MEASUREMENT ACCURACY TEST
Tidicnting Mensured 1rmEmmur: {7C) ar Spraad Locathons Lincerfainty
Tetng (*C) (1] #2 W3 Refi's #h il i b {42C)
35.0 35,02 3504 | 3504 35.0-‘ 35.06 g0 35.02 35.04 33.06 025
8 2452 A4.53 44,51 44,52 | 4455 44.51 dd 46 44,52 44,59 036
MOTE 1 THE UNCERTAINTY OF MEASUREMENT EXCLUDED TEMPERATURE UNIFORMITY OF THE CHAMBER,
APPROVED BY | WO 2 LOCATION S WAS REFERENCE LOCATIC
EASLREMENT WAS BASED ON A 5
COVERAGH F, A( 'J\]H k =2, PROVIDING A LEVEL OF CONFIDENC PPROXIMATELY 5%,
ISSUED DATE ' | 7-May-23 END OF CALIBRATION REPORT
RECEIVED DATE ¢ 15-May-23

THIS CERTIFICA

L MAY NOT BE REPRODUCED OTHER THAN IN FULL [”X(‘H TWITH THE PRIOR WRITTEN APPROVAL GF
QUALITY CALIBRATION CO., LTI

Pl REV : 02
a
QUALITY CALIBRATION CO,LTD. S, QUALITY CALIBRATION CO.,LTD,
238 Pelchkasern 6372 R, Liksoing, Bankie, Binakok 10160 Sl 235 Putchknsem 6342 Road, Luksong, Bangkoc, Baaghok 10160
Tel (662) 421-5402; (662) 444-0152-3, Fax (662) B09-4584 z =7 Tel (662) 4215403, {562) 41410!52-3. Fane {662) BOP-£584
www qealibration com "4.,..?":;"‘.!" MECTBILTHE NS i genlibration. com
i e o

CERTIFICATE No: 2374241 PAGE : e

CERTIFICATE Mo : 23T4241 PAGE | 1 OF 2 ? "

REFERENCE Mo : 680985 ) : . Calibration Report
Certificate of Calibration

EQUIPMENT EH AUTOCLAVE
MANUFACTURER + ZEALWAY MODEL T GETW
L 1D NUMBER H TLC-LORT SERIAL NUMBER 1 ASIZD0YE
EQUIPMENT : AUTOCLAVE RECEIVED DATE t o 15-Map2d CALIBRATION DATE 1 15Map23
AMBIENT TEMPERATURE :  29°Ca 0 RELATIVE HUMIDITY 1 36%RH= 10%RH
MANUFACTURER i# ZEALWAY
T i S {1993 BY COMPARISON WITH CALIBRATED THERMOCOUPLE

CTYPE K UNDER NO LGAD, CONDI TI0N, THE HiF..RN-(U(.OU] 5 WERE PLACED ON FIVE LOCATIONS AS SHOWN [N THE
PICTURE. TWO PROBES WERE FLACES NEAR TOP AND BOTTOM WALL AND EACH PROBE WAS AWAY FROM THE EACH WALL
SERIAL No 1 ASTEDO0E OF 5 em m 10 cm: AND PLACE 7

10 No . TLC-LOS] TANDARD INSTRUMENT
INSTRL T MODEL SERIAL Ng CERTIFICATE No IE DATE
CONDITION AS RECEIVED : USED ITEM 1) DATA LOGGER: VALPROBE C633,0654, DWOT,EVOT 217883 27-Jan-24
3, THIS RESUILT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY,
4, THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.
SUBMITTED BY : TOPS-LAB CONSULTANTS CO,, LTD. 3, THIS CERTIFI TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-
1689 MOO.3 BANGRAKPHATTHANA = NATIONAL INSTITUTE OF METROLOGY (THALLAND) THROUGH QUALITY CALIBRATION CO.,LTD,
BANGBUATHONG NONTHABURI 11110 RESULT OF CALIBRATION - WITHOUT ADJUSTMENT
GENERAL INFORMATION
Chvarall Ambient Temperature around the Chamber variation : 0.4 %C
Chiamber Size ([Hameter*H): 32 # 66 cm
CALIBRATED BY | CHAICHARNM CH, CHAMBER PERFORMANCE
Controlier | Indicating | Temg ; Overall | Presure | Hakding | Gperating
CALIBRATION DATE z 15-May-23 iy Y Stability | Uniformizy | Varistion (MPa) timve {1nin) ;| Cyele tine
(58] () {47 {5C) (*C) (k)
1210 1210 (104 .22 0.27 0,115 6l 15
FRONT
APPROVED BY TEMPERATURE MEASUREMENT ACCURAEY TEST{® €}
j Measured Tempeeatura ( °C) at Spreid Locations ! i
[ 2 | [E] | e [ 45 (2.°C)
[ 2 ) Y ] [ e T | (e 0,56
ISSUED DATE i 17-May-23 j 2 o L U ) 3 ;
THE UNCERTAINTY OF MEASUREMENT OF TEMPERATURE MEASUREMENT ACCURACY TEST EXCLUBED
UNIFORMITY OF THE CHAMBER
RECEIVED DATE 1 15-May-23 THE STABILITY TERM IN Ti PAINTY BUDGET WAS REPLACED BY THE STANDARD REPEATABILITY,

DCATION 3 WAS R LICATION
THES CALIBRATION WAS CARRIED OUT AT THE CLSTOMER'S PLACE AT LABGRATORY AREA.
A3 UNCERTAINTY. OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY A

I'-‘\L TOR k=2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 953,
IND) OF CALIBRATION REFORT

THIS CERTIFICATE MAY NOT BE REFRODUCED GTHER THAN IN FULL EXCEIT WITH THE PRIOR WIITTEN APEROVAL (OF
QUALITY CALIBRATION COL LT,

F-GONFREV 1 02 F-ria e
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ERVICES 3 BQUIPMENT CALIBRATION AND TESTING
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NECTRITE 10
CASIBRATION 3188

CertNo.: 23CH1020
Page.: 1ol3

Certificate of Calibration

Equipmant :
Manufacturer :

Model :

Serlal No. :

1D No. :

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

Submitted by :

Ambient Temperature :
Relative Humidity :
Calibration Procedure !

Calibrated by :

Approved by @

(./} Salthip Meangmal

() Warakom Lamgagtrakul

[ ) Ponpan Paipim

Issue Date

of this calibration result
1. Reference Standard Instrument - -
Instrument
1) Documenl Process Calibrafor
2) Ref. Standard Thermomater

Serial No. D No. Cert. No.
43160066 130RC0S2 23E1284
4982054  11DRCO44 231908

ure for a conlide

pH Meter

Metller Toleda
SevenComgpact pHion 5220
B3Z28678021

TLC-LOZ0

Used Hem

18 August 2023

22 August 2023
2308-D5320N-1

Tops-Lab Consullanis Co. Lid.

188 Moo, 3, Bangrakphaithana,

Bangbuatheng, Nonthabur 11110

(25 & 25) "G

(50 + 15} %

Ini - house mathod |

- CP-CHS by direci measurement with standard

wvoltage calibrator and direc! measurament with

certified reference matanal (CRM)

- CP-CHB by with standard 1t
Walslak Sirlthean

Seith

Approved Signatory

24 August 2023

ce prasharhilidy o

A 0057386

Cert.No.:. 23CH1D20
Page.: 20f3

Due Date
09 Apr 2024
26 July 2024

This cerlificabon is fraceable to the International System of Unit maintained through:-
- Technology Promotion Association {Thadand-Japan)

2. Cerlified F h

i The

rasulls are iraceabls to 81 through CPA chem Lid,,

ANSI-ASD National Accreditation Board, Accredited No. AR-1835

Buffer Solution Manufacturer
pH 4,008 CPA chem
pH 6985 CPA cham
pH 10,010 CPA chem

Lot No.
BEIBIY
863833
853835

3, This certificate is valid only to fhe item calibrated on date and place of calibration

Calibration Results
Function : mV Measurement

Exp. date
28 Dec 2024
28 Dec 2023
28 Dec 2023

Perfarming curve by Fluke at pH (4,7,10)
Nominal Standard Uncertainty of Coverage
Unit Under Value Voltage | Actual Reading Measuremant factor
Calibration Input
pH my my pH bl 8
pH Meter 4,000 177.48 1771 4.000 0.058 200
SN, BIZASTR0 7.000 0.00 43 T7.000 0.058 2,00
10.000 -177.48 AT 10.000 0.058 2,00

a 1176838

Calibration Results

Function : pH Measurement
Performing three buffers standard curve by using buffer nominal pH (4,7,10)

Cert.No.: 23CH1020
Page: 3ofd

Unit Under Standard pH Actual pH | Actual mV | Uncertainty of | Coverage
Calibration Buffer Solution Reading | Reading |pH measurement| factor
{mV } (£) K
pH Elactrode 4.008 4.010 165.9 0.0044 2.00
SN 0414241 6,086 6.988 8.2 0.0084 2,00
10,010 10.015 -185.2 0.0085 2.00
Function : Ti
{*) Without adjustmant
This was with Temg Probe;
- Modal ; InLab Expert Pro-ISM
- Serial No. : 0414241
Dimension of proba;
- Lergth 120 i
- Diameder : 12 mim
= Immarsion Depth ; 100 mim
Calibrat uug* Uncertainty of | Coverage
Point Temperature Reading ticd measurament factor
(€ ("c) ("c}) (e {£°C} k
23.0 23.003 228 -0.203 013 2.00
25.0 25,000 248 -0200 0,13 200
a0 27.001 26:8 -0.201 013 2.00

Remark : - UUC* =U

nit Under Calibration

The reporfed uncertainty of measurement was besed on a slandard uncentainty multiplied by 8 coverage
factor k, providing a leval of confidence of approximataly 95 %.

-oflo-

a 1176837

Wi, gealibratlon, com

QUALITY CALIBRATION CO.,LTD.
23 Petchknsens 6312 Rond, Laksong, Bangkne, Bangkok 10160
Tel (62 4205402, (662) A44-0152-3, Fax (662) B00-4554

iaE/"“g o

%ﬁﬁ? FEE LT

! CALMEATER 0018

CERTIFICATE No: 23T4233
REFERENCE No ; 69097.5

Certificate of Calibration

EQUIPMENT z INCUBATOR
MANUFACTURER t AQUALYTIC
MODEL ET618-4
SERIAL No : 109/13922
1 No 1 TLC-LOOS
CONDITION AS RECEIVED ¢ USED ITEM

SUBMITTED BY

CALIBRATED BY :
CALIBRATION DATE i
APPROVED BY :
ISSUED DATE :
RECEIVED DATE :

TOPS-LAB CONSULTANTS CO., LTD,
189 MOO.3 BANGRAKPHATTHANA
BANGBUATHONG NONTHABURL 11110

-

15-May-23

1 7-May-23

15-May-23

PAGE: | OF 2

THISCERTIFICATE MAY. NOT BE REPRODUCEE OTHER THAN IN FULL EX
QUALITY CALIBRATION 0.,

o

CHPT WITH THE PIIOR WRITTEN APPROVAL OF

F-GOLO REY {02




QUALITY CALIBRATION CO.,LTD.
235 Peichknsem 6372 Rond, Laksonjs, Bangkse, Bangkok 10160
Tel (862} 4215402, (662) 444-0152-3, Fax (662} HO9-4584

CERTIFICATE No ; 2374233

PAGE:20F 2
Calibration Report
EQUIPMENT £ INCUBATOR
MANUFACTURER t AQUALYTIC
MODEL 1 ET618-4
10 Mo 1 TLC-LOOS SN t 010913522
RECEIVED DATE 1 1 5-May-13 CALIBRATION DATE t 15-Mny=23
AMBIENT TEMPERATURE H 269C W1 RELATIVE HUMIDITY 52 9%5RH 4 10 %RH
CONDIT]

1 THIS INSTRUME ACCORDING TO TLAS G-20 BY COMPARISON WITH CALIBRATED ITD P1O0 UNDER
NO LOAD CONDITION, THE JI MPERATURE PROBES WERE PLACED ON NINE POINTS AND LOCATED ONE THERMOME
PROBE IN EACH OF THE BIGHT CORNERS OF THE CHAMBER AND WAS AWAY FROM THE EACH WALL OF 5 ém TO 10 em.
ANE PLACED THE NINTH THERMOMETER PROBE WITHIN 2.5 cm. OF THE GEOMETRIC CENTER OF THE CHAMBER. THE
UNIFORMITY WAS MEASURED BETWEEN REFERENCE PROBE AND OTHER PROBES AT THE SAME TIME.

2
SERIAL Mo CERTIFICATE No. DUE DATE
ﬁl\‘5300 T 750'! I-Jul-23

i
E
e
E
5
=
B
=)
=
=
=
=
3 2
5
}
&=
o
€T

%

o
z
£
>
z
23
=2
o
2
o
>
e
=
=
z
Z
-

7 ’N It l'N!'JE,R L,M II.\IU\ 110N,

THIS CERTIFICATE IS TRACEABLE TO THE INTERMATIONAL SYSTEM OF UNIT MAINTAINED AT

= NATIONAL INSTITUTE OF METROLOGY (THAILAND) THIROUGH QUALITY CALIBRATION CO.LTD.
RESULT OF CALIBRATION - WITHOUT ADIUSTMENT

GENERAL INFORMATION

e

3 Crverall Ambient sround the Chamber (“C) variation ;
1 Cverall Line Voltage (V) vatiation ; 0
Instrinent Condition | Normal
5 |Chamber Skze (W2L*H); 56*40%48 em
CHAMBER Prl'i[“(]k\d-‘\N(I—
] B Controller Ti Temy Chverall
/ 75 Temperature. | Temperatire Stability Uniformity Warlation
FRONT (C) (2C) (+70) (°C) {°C)
200 200 035 037 |00
TEMPERATURE MEASUREMENT ACCURACY |
Cantrolter | Indicating e Locations Uncertainty.
Temp (*C) | Temp (°C) w1 H2 & o Refi 5 #é W it #9 ()
2040 20.0 o7t | 1973 [ 1975 | 1974 | 1980 | 1978 | 1980 | 20,05 | 19.77 0.45

NOTE ] THE UNCERYAINTY OF MEASUREMENT EXCLUDED TEMPERATURE UNIFORMITY OF THE CHAMBER.
HIT! ERE LOCATION,

: THIS CALIDRATION WAS CARRIED OLIT AT T1

IRTED . LINCER] it

COVERAGE FACTOR k

STOMER'S PLACE AT LABORATORY AREA
(I WAS BASED ON A STANDARD UNCERTAINTY MULTIELIED BY A

il OF CONFIDENCE APPROXIMATELY. 95%.
ENDOF CALIRATION REPORT

FROVIDING A L

[E] 35 =]
[

QUALITY CALIBRATION CO.LTD,
235 Pelchikusem 63/2 Rond, Laksong, Burgkse, Bangkak 10160
Tel (662] 421-5402, (662) 444-0152-3, Fax (662) 8094584
www.qealibration.com

CERTIFICATE Mo ; 2373890
HEFERENCE No | 68983-2

EQUIPMENT
MANUFACTURER

MODEL

SERIAL No

1D No

PROBE TYPE

CONDITION AS RECEIVED

SUBMITTED BY

CALIBRATED BY

CALIBRATION DATE

APPROVED BY

ISSUED DATE

RECEIVED DATE

PAGE: 1 OF2

Certificate of Calibration

DIGITAL THERMOMETER WITH PROBE
PONPE
i AMT-135
PONPESSZ1673
t TLC-LO72
THERMOCOUPLE
USED ITEM
t TOPS-LAB CONSULTANTS CO., LTD,

189 MOO.3 BANGRAKPHATTHANA
BANGBUATHONG NONTHABURI 11110

R

09-May-23

03-May-23

—_— —
THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APFROVAL OF

UALITY CALIRRATION £0., LT,

F-GOI0 REY 02

QUALITY CALIBRATION CO.,LTD.
235 Pelchkasem 6372 Rosd, Laksong, Bangkue, Bangkok 10160
Tel (662) 4215402, (662) 444-0152-3, Fnx (662) 809-4584

CERTIFICATE Mo : 2373890 PAGE: 20K 2

Calibration Report

R WITH PROBE

MANUFACTURER

MODEL SERIAL NUMBER FONPESRZ1673
10 Mo i PROBE TYFPE 1 THERMOCOUPLE
RECEIVED DATE D 03-Mny-23 0N DATE i 09-May-23

AMBIENT TEMFERATURE : 23RCEIC UMIDITY 1 50 %RH £ 20 %RH

11590,
2. REFERENCE STANDARD INSTRUMENTS i~
NSTRUMENT MOBREL SERIAL No CERTIFICATE No DUE DATE
1} STANDARD THERMOMETER 2560 AldHe PEL-TO L4686
2) SPRT PROBE 3699 57 IFEL-TO14 766 0!
3) PRECISION BATH CTR-44 ABELSE 2273108 9-Dree-23

ESLLT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY,
i STABILITY OF THE UNIT UNDER CALIBRATION.

THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIOMAL SYSTEM OF LUNIT MAINTAINED AT:-
= NATIONAL INSTITUTE OF METROLOGY (THAILAND)L

RESULT OF CALIBRATION : WITHOUT ADJUSTMENT

STANDARD g IMMERSION CORRECTION UNCERTAINTY
READING READING DEPTH OF MEASURE
(42 L8] {mm} (7] (=C)
30.0076 30.0 71l (L0076 022
40,0083 40.0 o G008 (24

USER SHOULD EVALUATE THE ULIC ERROR IF TT 15 LSED DUTSIDE THE AMBIENT TEMPERATURE RANGE DURING CALIBRATION
IC# : LUNIT UNDER CALIBRATION
REPORTED UNCERTAINTY OF ME.
CONFIDENCE APPROXIMATELY 95%
ENBOF CALIBRATION REFORT

TH
FACTOR k =2, PROVIDING A LEVEL(

THIS INSTRUMENT WAS CALIBRATED BASED ON WI-TQ-H? BY COMPARISON WITH STANDARD PLATINUM RESISTANCE
THERMOMETER (SPRT) INTO LIGUID, BATH TEMPERATURE CONTROLLER. THE TEMPERATURE SCALE USED WAS BASED ON

SUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIFLIED BY A COVERAGE

235 Petchikasem 6372 Road, Laksong, Ranghue, Bangkok 10160

QUALITY CALIBRATION CO.,LTD,

Tel {6652 4213402, (662) 444:01 523, Fax (662) BO9-4584
www.qealibration.com

CERTIFICATE Mo : 23M4229
REFERENCE Mo ; 69097-1

EQUIPMENT

MANUFACTURER

MODEL

SERIAL No

1D No

CONDITION AS RECEIVED

SUBMITTED BY

CALIBRATED BY

CALIBRATION DATE

APPROVED BY

ISSUED DATE

CEIVED DATE

PAGE: | OF 2

Certificate of Calibration

ELECTRONIC BALANCE

METTLER TOLEDO

E AE 240-5
K59437
¥ TLC-LO0T
E: USED ITEM
i TOPS-LAB CONSULTANTS CO., LTD.

189 MOO.3 BANGRAKPHATTHANA
BANGBUATHONG NONTHABURI 11110

1 ]

$ 15-Muy-23

17-Muy-23

5:May-23

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN [N FULL EXCEDPT

WITH THE PRIOR WRITTEN APPROVAL QF
QUALITY CALIBRATION CO, LTD,

F-C10 REY 02




QUALITY CALIBRATION CO.LTD,
235 Petchknsem 63(2 Road, Loksong, Rangioe, Hangkok 10160
Tel (6621 4213402, (B62) +44-01 52-3, Fax (662) BOS-1584
www.qealibration.com

CERTIFICATE No : 23M4224 PAGE 12 OF 2

Calibration Report

EQUIFMENT £ ElL
MANUFACTURER

[RONIC BALANCE MOBEL | AE 240-8
TLER TOLEDO SN i K537

10 Mo TLE-LOH RECEIVED DATE H 1 5-Muy-23
AR P IH-_S& URE 1008 mbar £ 1mbat CALIBRATION DATE ¢ 15-May-23
IFCEIEC RELATI HTY 50 %RH % 10 % RH

STANDARD WEIGHT, THE BALANCE
TRACKING FLNCTION, REPEATABILI IJY \v
MEASLIRED COVERING |0 POINT:
PERFORMING THE LINEARLITY
ON

ED i! U‘lL Ce\L[BRa\[IUN THE B.'\L.'\M‘l HAS NO LERD
MEASURED BY USING 10 REPEATED MEASUREMENTS, LINEARITY WA"
¥ SPREAD OVER THE RANOE. THE INSTRUMENT WAS S
I, C LOADING WAS MEASURED BY USING STANDARD W
PAN .".ND MOVED 1'0 VARIOUS POSITIGNS ON THE PAN,

1} STANDARD WE
2} STANDARD WI'-.IGI[[
'I'FII‘-: Rl"l ILT WAQ

.

o

, THIS C| R”r‘L.’\lT. |R.|'\L ',” Bl T ~BYE i IIMr\INIM'\‘I DAT:
= MATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH CENTRAL BUREAL OF WEIGHTSEMEASURES

RESULT OF CALIBRATION = WITHOUT ARIUSTMENT
10 ZERD SETTING FLINCTION : NORMAL

2UTARE FUNCTION | MORMAL

N REPEATABILITY OF READING AT 200 g WAS O g

A, DEPARTURE FROM NOMINAL VALLE LINEARITY

NOMINAL VALUE (g] BALANCE READING (g) CORRECTION (g) UNCERTAINTY (£ g)
(0] 000 00000 0000058
() 01001 00001 0000059
02 (2001 0,000 0000059
(5001 -0.0001 0000060
10002 00002 0,000060
20002 “0.0002 L0006 |
50002 <0.0002 (000063
10,6003 -0.0003 (000067
200005 0.0005 Q000073
S0.0006 00006 00011
10,0015 00015 000019
5 0F
FOINT READING (2)
| 50,0006
2 S0.0007
3 50,0006
4 50,0002
3 50,000
UFF-CENTER LOADING 0.0005

MTII 1|1 5.0 a’\l IRRATION WAS CARRIED OUT AT THE CLUSTOMER'S AT LABORATOIRY ARERS,
TED UNCERTAINTY OF MEA: MENT WAS BASEDY ON A STANDARD UNCERTAINTY MULTIPLIED BY A
CTOR K =2, PROVIDING AL - QF CONFIDENCE APPROXIMATELY 95%:.

ENDOF CALIBRATION REPORT

El W& QUALITY CALIBRATION CO.,LTD.
‘ o 235 Petohkasem 632 Road, Laksong, Bangkne, Bangkak 10160
Vel (B2} 421-3402, (662} 444-0152-3, Fnx (662) 809-4584
[] www.gealibratian. cm AT 118) et

FALIRRATE R 4

CERTIFICATE
REFERENCE

o5 23T4240 PAGE : 110F 2
1 6O0AE-4

Certificate of Calibration

EQUIPMENT 3 WATER BATH

MANUFACTURER 1 MEMMERT

MODEL i WNEI4

SERIAL No 1 L0, 1294

1 No i Z=L00%:

CONDITION AS RECEIVED LUSED ITEM

SUBMITTED BY : TOPS-LAB CONSULTANTS CO,, LTD.

189 MOO.3 BANGRAKPHATTHANA
BANGBUATHONG NONTHABURI 11110

CALIBRATION DATE : 15-May-24

APPROVED BY 1
ISSUED DATE 1 17-May-23
RECEIVED DATE : 15-May-23

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEFT WITH THE PRIOR WRITTEN APFROVAL OF
QUALITY CALIBRATICHN COL LTD,

F-GOLE REV 1 02

QUALITY CALIBRATION CO.,LTD.
235 Petchkasen 632 Road, Laksang, Bangkne, Bangkok 10160
Tel (662) 421-5402, (662) 44401523, Fax (662) 8094384

wwiw.qoalibetion com

CERTIFICATE No | 23T4240 FAGE:20F 2

Calibration Report

EQUIPMENT 1 WATER BATH

MANUFACTURER t MEMMERT MODEL ! WHEI4

I NUMBER £ TLC-Low SERIAL NUMBER i LA410,1294
RECEIVED DATE ? 1 5-Mny-23 CALIBRATION DATE : 15-pay-23
AMBIENT TEMPERATURE z 2%k 1C RELATIVE HUMIDITY 56%5RH + 10 % RH

CONDITION OF THIS RESULTS OF CALIBRATION
|- THIS INSTRUMENT WAS CALIBEATED ACCORDING TO ASTM ETI580 fRT'.’\|'PROVI'[\ 001BY COMPARISON WITH
CALI iBRl\rr[) RTD. THE FROBES WERE PLACED ON FIVE POINTS AND LOC ONE PROBE IN EACH (}I THE FOLIR

‘ED THE FIFTH RTD WITHIN 2.5 em, OF Tt i
VoL |JMl REFER! N(. E Li)(_x\] |U\|] L'N UPI{ WO LOAD COMDITION.

2
MODEL SERIAL No CERTIFICATENs  DUEDATE
2635A 7286308 2271751 08-Julk-23

WD ACCURATE AS SHOWN ON DATE AND PLA F CALIBRATION ONLY,
NG ][RM STABILITY OF THE LINIT UNDER CALIBRATION.
INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-

NM[UN.'\J.. IN%[I] U] EOF METROLOGY (THAILAND) THROUGH QUALITY CALIBRATION CO,LTD,
RESULT OF CALIBRATION ;- WITHOUT ADIUSTMENT

GENERAL INFORMATION

Overall Variation of Amblent Temp around ihe Bath (*C): |
Cverall Yariation of Line Volage (V) : 6

Instrument Condition : Mol

Buth Inner Size (WHLAH) 1 35%29% |4 cm

BATH PERFORMANCE
Controller Temperatire. Radiss Axial Orverall
b ——————= I Temperature Srability Uniformity Linifarmity Variatlon
PROBE INSTALLATION ) ol Lt i) (4
POSITION [N THE BATIL 85.0 0.0 0.1 (.05 03l
5.0 031 049 023 08l
'URE MEASUREMENT ACCURACY TEST
Indécating Measured Temperature (°C) at Spread Locations 1

Temp (°C) Al W2 ['E] [ [ (E2¢)
B5.0 83,75 8178 &3.00 83,85 8381 017
95.0 9370 53.93 93,46 o4 1% Q.10 038

XCLUDEDFTEMPERATURE IFORMITY OF THE BATHE

AT THE CUSTOMER'S PLACE AT LABDRATORY AREA,

THE REFORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIEDN BY A
COVERACGE FACTOR k=L PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 93%.

YOF CALIBRATION REFORT

QUALITY CALIBRATION CO,LTD.
335 Peichkasein 6372 Road, Laksong, Bangkie, Bangkok 10160
Fed (B62) 4215402, (662) 444-01% Fax [662) B69-4584
www.qealinmtion.com

TIFICATE No i 2378138 PAGE:S L OF 2
RENCE No ;. 70288-1

Certificate of Calibration

EQUIPMENT i HOT AIR OVEN

MANUFACTURER : MEMMERT

MODEL 1 LIES5

SERIAL No t B214.0908

1D Mo E: TLC-L029

CONDITION AS RE LISED ITEM

SUBMITTED BY H TOPS-LAB CONSULTANTS CO., LTD,

| 8% MO BANGRAKPHATTHANA
BANGBUATHONG NONTHABURI L1110

CALIBRATED BY i l

CALIBRATION DATE H 22-Aug-33

APPROVED BY

ISSUED DATE ¢ 25 Aup-23

RECEIVED DATE : 22-Aup-23

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCERT WITH THE FRIOR WRITTEN APPROVAL OF
QUALITY CALIBRATION CO. LTD.

REV - 0%




QUALITY CALIBRATION CO.,LTD,
235 Petehksiem 63/2 Rond, Laksong, Bngkne, Bangkok 10160
el (662) 42 1-5402, (662) 1324, Fax (662) 809-4381

RTIFICATE Mo 23T81 38

PAGE 1 20F 2
Calibration Report
EQUIFMENT i HOT AR OVEN
MANUFACTURER 1 MEMMERT
MODEL ! UFss
1D No 1 TLC-LOX SN s B U
RECEIVED DATE 22 Aug 21 CALIBRATION DATE : 22 Aug-23
AMBIENT TEMPERATURE 260000 RELATIVE DTy i S 10 %RH
HIS RES TION

THIS INSTRUMENT WAS CALIBRATED ACCORDING TO TLAS G20 BY  COMPARISON WITH CALIBRATED THERMOCOUPLE
TYPE K UNDER NO LOAD CONDITION, THE THERMOCOUPLES WERE PLACED ON NINE POINTS AND LOCATED ONE
THERMOCOUPLE IN EACH OF THE EIGHT CORNERS OF THE CHAMBER AND WAS AWAY FROM THE EACH WALL OF 5 ¢
1O 10 e, AND PLACED THE NINTH THERMOCOUPLE WITHIN 2.5 e, OF THE GEOMETRIC CENTER OF THE CHAMBER, TH{E
UNIFORMITY WAS MEASURED BETWEEN REFERENCE PROBE AND OTHER PROBES AT THE SAME TIME,

2, REFERENCE STANDARD INSTRUMENTS |-
INSTRUMENT MOBEL SERIAL No CERTIFICATE No DUE DATE
1} BATA LOGGER WITH TC TYFEK HYDRA 26334 B350 2ITHEIT 18Jul24
3 THE CERTIFICATE 15 VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE BATE AND PLACE OF CALIBRATION ONLY

& THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIDRATION
& THIS CERTIFICATE |5 TRACEABLETO THE INTERNATIONAL SYSTEM OF UNIT MATNTAINED AT
= NATIONAL INSTITUTE OF METROLOGY (THALLAND] THROUGH QUALITY CALIBRATION C0,LTD,

RESULT OF CALIBRATION == WITHOUT ADJUSTMENT
N OENERAL INFORMATION
3 A {Overall Amblent Temperature around the Chamber (70 varinton : |
1 2 (Overall Line Voltage (V) varintion * 3

Instrument Corndition : Normal
Chamber Size (W*LAH) A0*33%40 e, Vent ~40%

CHAMBER PERTORMANCE
8 Controfler Inehicath Temy Qverall
/ Tempernture’ | Temperatiine Stubifity Uiniformity: Varlntion
Ve (£g) {'C) (=50 C) {5C)
104.0 1040 4 L] LK
1B 1804 .20 091 14

TEMPERATURE MEMUF.EM}:N'I ACCURACY TEST
Controller | Indicating Measured Temperature (") at Spread Locations Lrertinirity

Temp (7C) #i 4 it 4 Refl'5 it T g H Jize
2 PO | H03FT | b03.7 | 10381 | 10436 | 10406 ] o063 | okl |orodaa
| B | PEOL IS | (79.04 | TBOT | 18028 | IBOCTL | 18109 | (8056 | 18037

< THE UNCERTAINEY OF MEASUREMENT EXCLUDED TEMPERATURE UNIFORMITY OF THE CHAMBER.
JCATICIN 5 WAS REFERENCE LOCATION

3 UTHIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LARDRATORY AREA

QRTED UNCERTAINTY. OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED 0¥ A
COVERAGE FACTOR k=2, FROVIDING A LEVEL OF CONF ENCE APPROXIMATHELY 95%

EHD OF CALIBRATION REFORT

&= DKSH

. \x_/_,/ s

& Certificate of Calibration

MECTIS-TIN V7003
s
Equipment: SPECTROPHOTOMETER Certificate No.: C08230223
Model; ORION AQUAMATE 2000 lssued Date: 25 May 2023
Sarlal No. (or ID.): 2W2R091113 (TLC-LOZ5) Job No.: KSPR2307930
Manufacturer. Therma Scientific Page: 1of 3
Caondition: In Condtion
Customer: TOPS-LAB CONSULTANTS CO., LTD.
189 Moo 3 Bangrakphatthana,
Bangbuathong, Nonthaburi 11110,
Environment Condltion;  Temparature 240 °C E 06 ‘C
Humidity 484  %RH £ 20 %RH
Callbration Placs: TOPS-LAB CONSULTANTS CO., LTD. { Laboratory Room )
188 Moo 3 Bangrakphatthana,
Bangbuathong, Nonthaburi 11110
Calibration By: Mr.Siwapan Srijan
Callbration Date: 25 May 2023
The Method used: In house method, CAL-WI-24, base on ASTM E 27508 and ASTM E 387-04
Traceability: This ifi is to the CRM ined by Nalional Institute of Standards and

Technology (NIST) through Starna Scientific Limited.
The standard for Wavelength Cartificate Mo, 105831 and 105888
The standard for Photometric Cerificate No. 105840 and 101088
The standard for Stray light Certificate Mo, 101041 and 101040
jard for Spectral resolution Certificate Mo, 101037

Authorized signatory

Person in charge
Thits cortificats |5 lssoed the uns of messurerel atcoming 10 1ha Infemationsl Systerm of Units {151). 1 provides bracoatslly of massuremant fo intmmalonal of
nationsl sandard or clher recognized nafonsl tandand eboratoras.

The measurement uncertuinty staled is the is cbinired from the Muigied tuckar (r=2) b0
[provide a level of corfidence of %. It 1s determined n with the Guids b Uncariainty in (EuM),
Thess resulis may ba stecied by devisfons from mhumuﬂmn The results relsin ook 15 T Sama tated, cailbraied o sampled, The mpar sl not bo
reprdced except in full witout sppecrat ol DKEH Tachnolagy Lim
M-lmm--nhmm
Limited

-uqm...m.mm-nm.mmwm
2531 Bkt Road, Barpesah. Plrabiarosg. Busghsk 10280
Fhora: 168 2030 7000 Emal [

Delivering Growth - in Asia and Beyond. CAL-FM-GO0-15: 12 Sep F22

&= DKSH

Certificate No.: COB230223 Page 2of 3

&= DKSH

Cerliflcate No.: CO6230223 Paga 3of 3

Calibration Results:
Without Adjustment
Wavalength Accuracy (nm), The spectral bandwidth of Std &t 2 nm and UUC a1 1.8 nm
Standard Wavelangth Unit Under Callbration Comection Uncartainty
418,61 418.5 o 013
536,66 536.6 0.06 0.13
637.98 636.5 052 .13
T4B.48 748.3 .82 0.13
BO7.03 8078 077 0.13
B78.27 #7a.7 -0.43 0.13
Photometric Accuracy (Absorbance)
Mavalength Standard Unit Under Callbration Correction Uncartainty
0.0000 0.000 0.0000 0.0045
0.5850 0.590 -0,0010 0.0045
420 nm
0.7604 0.761 -0.0006 0.0045
1.0241 1.026 -0.0008 0.0045
0.0000 0.000 0.0000 0.0045
0.5782 0.578 0.0002 0.0045
pidl 0.7430 0.743 0.0000 0.0045
10016 1.002 -0,0004 00045
0.0000 0.000 0.0000 0.0045
o 0.5283 0.528 0.0003 0.0045
0.6854 0.685 0.0004 0.0045
0.9500 0,851 -0.0001 0.0045
0.0000 0.000 0.0000 0.0045
05457 0.544 0.0017 0.0045
il 0.6844 0,692 0.0024 .0045
08065 0.994 0.0025 0.0045
0.0000 0.000 0.0000 0.0045
0.5837 0.581 0.0027 0.0045
bl 0.7223 0.720 0.0023 0.0045
1.0835 1,080 0.0035 0.0045
0.0000 0.000 0.0000 0.0045
0.5675 01,565 0.00256 0.0045
il 0.6900 0.687 0.0030 0.0045
i 1.0862 1.082 0.0042 0.0045
DKSH Tachasiogy Limfled
e
Prave: Weaske
Delivering Growth - in Asia and Beyond CAL-FM-CIE-15. 12 Sap 2022

Calibration Results:
‘Without Adjustment
Accuracy
Wavelangth Standard absorb Unilt Undér C: Cormecti Uncertainty
0.0000 0.000 0.0000 0.0080
235
o 0.7423 0.742 0.0003 0.0083
0.0000 0.000 0.0000 0.0080
257 nm
0,8609 0.858 0.0029 0.0084
0.0000 0,000 0.0000 0.0080
313nm
0.2895 0292 -0.0025 0.0080
0.0000 0.000 0.0000 0.0080
350
e 0.6381 0.636 0.0021 0.0080
Stray light *

Standard: cut-off UUC: Wavelangth (nm) WUC: Transmisslon (%T) Absorbance | A)
260,67 +-0.11 nm 260.7 0.769 2114
301.94 +-0.41 nm 3atg 1.203 1.820
Spectral Resolution *

Nominal Concentration 0.02 % wyv Paak Trough Ratie SEW

Standard Wavelangih ( nm ) 288.60 206863 1458 150

UL Wavelength (nm) 268.8 266.8
Sid Absorbance | A) 04810 0.3176
Absarbance { A) 0381 n.247

* Calibration Marked * Mot TIS| Accreditad * in this Cerlificate have been included for completeness,

The End of Certificate

A Ransimay imnTuied 42fn
THEH Toctmology Lided

uferd Road, Bangora, n-.nm Wmm
Fhoar 168 2638 7000 entan

Dedivering Growth - in Asia and Beyond, CALFM-COE-15: 12 Sep 2022




QUALITY CALIBRATION CO,LTD, “"\‘:—I!J/ QUALITY CALIBRATION CO.,LTD,
235 Petuhkusern 63/2 Road, Laksong, Rangkne, Bangkok 0160 235 Petchkasem 63/2 Road, Laksang, Bangkae, Bangkak 10160
Tel (662) 42 1-3402, [(662) 4d4.0152-3, Fox (662) 8094554 Tel (662) 4215403, (662 ) 444-0152-3, Fax (662) 094584

www qealibration, cam
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CERTIFICATE No : 2374234 PAGE | 2 OF
CERTIFICATE No : 2314233 PAGE : | OF 2 EC AR AGE 1 2 OF 2
REFERENCE No : 69097-7

Certificate of Calibration CAlbratlon Relort

EQUIPMENT 1 INCUBATOR
MANUFACTURER 1 MEMMERT
MODEL i IFSs
EQUIPMENT : INCUBATOR LLeaL) L T o AR
RECEIVED DATE 1 Piy-23 BRATION DATE ! 15-Muy-23
AMBIENT TEMPERATURE 1 WECE [0 RFI.:\T]H." HUMIDITY 1 STHRM 2 1D %RH
MANUFACTURER H MEMMERT
| THIS INSTRUMENT WAS CALI IDR.’\TE.IJ ACCORDING TO TLAS G-20 BY COMPARISON WITH CALIBRATED RTD PLOY UNDER
MODEL H IF 55 NO LOAD CONDITION. THE TEMPE II)\'IHTU? r‘Rn WERE PLACED DN NINE POINTS AND LOCATED ONE THERMOMETER
PROBE [N EAUH OF CHAMBER AND WAS AWAY FROM THE EACH WALL OF 5 em TO 10 o
SERIAL No . D216.1299 PR(JnE WITHIN 2.8 én. 01 THE fTER OF THE CHAMBER, THE
U NJJ\)RMH Y Wl'\‘i ME A)lllﬂ (2] BLI WEEN REFERENCE PROBE AND OTHER P! RUJ]]..S AT THE SAME TIME
2
1D No : TLC-LO69 MODEL SERIAL No CERTIFICATE No
HYDIRA 2635A I 0T 2277508
CONDITION AS RECEIVED : USED ITEM 3. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY,
4. THIS RESULT UDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATIGN,
o o AT A L S 8, THIS CERTIFICATE 15 TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-
SUBMITTED BY : TOPS-LAB CONSULTANTS CO., LTD < NATICONAL INSTITUTE DF METROLOGY (THAILAND) THROUGH QUALITY CALIBRATION C0. LTD.
189 MOO.3 BANGRAKPHATTHANA RESULT OF CALIBRATION -  WITHOUT ADJUSTMENT
BANGBUATHONG NONTHABURI L1110 GENERAL INFORMATION
3 4 Iowzmil Ambient T around the Chamber [“C} varfation - |
1 2 L Overall Line Valtage (V) variation : (
il Instrument Condition : Normal
5
P CHAMUER PERFORMANCE
CALIBRATED BY i —__ (] - Controller Incicati Temp T Civerall
/ Tempernfure | Temperature Stability Uniformity Variation
CALIBRATION DATE 3 | 5=May-23 FRONT ) %] ECY L6L%)] ()
350 350 .05 .06 0.4
.5 44,5 {02 012 0.6
JRE MEASUREMENT ACCURACY TEST
Tidicnting Mensured 1rmEmmur: {7C) ar Spraad Locathons Lincerfainty
Tetng (*C) (1] #2 W3 Refis #h il i b {42C)
35.0 35,02 3504 | 3504 JS.D—l 35.06 g0 35.02 35.04 33.06 025
8 2452 A4.53 44,51 44,52 | 4455 44.51 dd 46 44,52 44,59 036
MOTE 1 THE UNCERTAINTY OF MEASUREMENT EXCLUDED TEMPERATURE UNIFORMITY OF THE CHAMBER,
APPROVED BY | WOTED: LOCATION 'S WAS REFERENCE LOCATIC
EASLREMENT WAS BASED ON A 5
COVERAGH F, A( 'J\]H k =2, PROVIDING A LEVEL OF CONFIDENC PPROXIMATELY 5%,
ISSUED DATE t 17-May-23 END OF CALIBRATION REPORT
RECEIVED DATE ¢ 15-May-23

THIS CERTIFICA

L MAY NOT BE REPRODUCED OTHER THAN IN FULL [”X(‘H TWITH THE PRIOR WRITTEN APPROVAL GF
QUALITY CALIBRATION CO., LTI

Pl REV : 02
a
QUALITY CALIBRATION CO,LTD. S, QUALITY CALIBRATION CO.,LTD,
238 Pelchkasern 6372 R, Liksoing, Bankie, Binakok 10160 Sl 235 Putchknsem 6342 Road, Luksong, Bangkoc, Baaghok 10160
Tel (662) 421-5402; (662) 444-0152-3, Fax (662) B09-4584 z =7 Tel (662) 4215403, {562) 41410!52-3. Fane {662) BOP-£584
www qealibration com "4.,..?":;"‘.!" MECTBILTHE NS i genlibration. com
i e o

CERTIFICATE No: 2374241 PAGE: 2 OF 2
CERTIFICATE Mo : 23T4241 PAGE | 1 OF 2

REFERENCE Mo : 680985 ) : . Calibration Report
Certificate of Calibration

EQUIPMENT EH AUTOCLAVE
MANUFACTURER + ZEALWAY MODEL T GETW
L 1D NUMBER H TLC-LORT SERIAL NUMBER 1 ASIZD0YE
EQUIPMENT : AUTOCLAVE RECEIVED DATE t o 15-Map2d CALIBRATION DATE 1 15Map23
AMBIENT TEMPERATURE :  29°Ca 0 RELATIVE HUMIDITY 1 36%RH= 10%RH
MANUFACTURER i# ZEALWAY
T i S {1993 BY COMPARISON WITH CALIBRATED THERMOCOUPLE

CTYPE K UNDER NO LGAD, CONDI TI0N, THE HiF..RN-(U(.OU] 5 WERE PLACED ON FIVE LOCATIONS AS SHOWN [N THE
PICTURE. TWO PROBES WERE FLACES NEAR TOP AND BOTTOM WALL AND EACH PROBE WAS AWAY FROM THE EACH WALL
SERIAL No 1 ASTEDO0E OF 5 em m 10 cm: AND PLACE 7

10 No . TLC-LOS] TANDARD INSTRUMENT
INSTRUMENT MODEL SERIAL Ng CERTIFICATE No IE DATE
CONDITION AS RECEIVED : USED [TEM 1) DATA LOGGER: VALPROBE C633,0654,DWOT,EVOT 217883 27-Jan-24
3, THIS RESUILT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY,
- = : T 4, THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.
SUBMITTED BY : TOPS-LAB CONSULTANTS CO,, LTD. 3. THIS CERTIFH TRACEABLE TO THE INTERNATIONAL SYSTEM OF LNIT MAINTAINED AT:-
1689 MOO.3 BANGRAKPHATTHANA = NATIONAL INSTITUTE OF METROLOGY (THALLAND) THROUGH QUALITY CALIBRATION CO.,LTD,
BANGBUATHONG NONTHABURL 11110 RESULT OF CALIBRATION ;- WITHOUT ADJUSTMENT

GENERAL INFORMATION
Chvarall Ambient Temperature around the Chamber variation : 0.4 %C
Chamber Size ([Hameter* H): 32 * 66 ¢m

CHAMBER PERIFORMANCE
Controlier | Indigating | Temp { Civerall Presure Halding Ciperating
CALIBRATION DATE z 15-May-23 iy Y Stability | Uniformizy | Varistion (MPa) timve {1nin) ;| Cyele tine
(ha) () {40} (50 () (il
121.0 210 (.04 022 027 O.115 il L5

FRONT
APPROVED BY TEMPERATURE MEASUREMENT ACCURAEY TEST(® €}
‘ Measured Tempeeatura ( °C) at Spreid Locations ! i
[ 2 | [E] | e [ 45 (2.°C)
[ 2 ) Y ] [ e T | (e 0,56
ISSUED DATE i | 7-Muy-23 S I ) ) N
THE UNCERTAINTY OF MEASUREMENT OF TEMPERATURE MEASUREMENT ACCURACY TEST EXCLUBED
UNIFORMITY OF THE CHAMBER
RECEIVED DATE 1 15-May-23 THE STABILITY TERM IN Ti PAINTY BUDGET WAS REPLACED BY THE STANDARD REPEATABILITY,

DCATION 3 WAS R LICATION
THES CALIBRATION WAS CARRIED OUT AT THE CLSTOMER'S PLACE AT LABGRATORY AREA.
A3 UNCERTAINTY. OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY A

I'-‘\L TOR k=2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 953,
IND) OF CALIBRATION REFORT

THIS CERTIFICATE MAY NOT BE REFRODUCED GTHER THAN IN FULL EXCEIT WITH THE PRIOR WIITTEN APEROVAL (OF
QUALITY CALIBRATION COL LT,

F-GONFREV 1 02 F-ria e
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