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1 Aldrin Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

b Arsenic Digestion, Hydride Generation Atomic Absorption

| Spectrometric Method!™

3 Barium Digestion, Flame Atomic Absorption Spectrometric
Method®!

q a-BHC Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

5 B-8HC Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spactrometric Method™

5 8-BHC Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Mathod™

7 ¥-BHC Liquid-Liquid Fxtraction, Gas Chromatographic/
Mass Spectrometric Mathod™

8 Biochemical Oxygen Demand | 1) 5-Day BOD Test, Azide Modification Method™
2) 5-Day BOD Test, Mernbrane-Electrode Method™

9 Cadmium 1) Digestion, Flame Atomic Absorption
Spectrometric Method™
2) Digestion, Electrothermal Atomic Absorption

| Spectrometric Method™

10 Chemical Oxygen Demand Closed Reflu, Titrimetric Method™

11 Chromium Digestion, Flare Atomic Absorption Spectrometric
[ Method®™

12 Color ADM| Weighted-Ordinate Spectrophotametric
Method™

13 Copper Digestion, Flame Atomic Absorption Spectrometric
Method™

14 Cyanide Total Cyanide after Distillation, Colorimetric
Method™

| 15 ‘ 4,4"-DDD Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Methad
16 4,4’-DDE

‘ Mass Spectrometric Method™

Liquid-Liquid Extraction, Gas Chromatographic/

)
Chary

17 6,4-0DT...
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17 4,4' 00T Liquid-Licuid Extraction, Gas Chrormatographic/

Mass Spectrometric Method™

18 Dieldrin Liquid-Liquid Exlraction, Gas Chromatographic/

Mags Spectrormetric Method™

19 Endosulfan | Liquid-Liquid Extraction, Gas Chromatographic/

Mass Spectrometiic Method™

20 Endosulfan Il Liquid-Liquid Extraction, Gas Chromatographic/

‘ Mass Spectrometric Method™

21 Endosulfan sulfate Liquid-Liquid Extraction, Gas Chromatographic/
‘ Mass Speclrametic Method™

22 Endrin Liquid-Liquid Extraction, Gas Chromatographic/

‘ Mass Spectrometric Method®™

23 Endrin aldehyde Liquid-Liquid Extraction, Gas Chromatographic/

Mass Spectrometric Method™

24 Formaldehyde Distillation, Calorimetric Method™

25 Free Chlorine DPD Colorimetric Method®™

26 Hexavalent Chromium Calorimetric Method®

27 | lzptachlor Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

28 Heptachlor epoxide Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®"

29 Lead 1) Digestion, Flame Atormic Absorption

| Spectrometric Method™

2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™

30 Manganese Digestion, Flame Atomic Absorption Spectrometric

Method™

Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method™

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

Digestion, Flame Atornic Absorplion Spectrometric
Method™

Soxhlel Extraction Method™

31 Mercury

32 Mathoxychlor

[
32 Nickel

| 24 Oll & Grease

35 pH Electrometric Method™!
3% Phenols Distillation, Direct Photormetrie Method™!
37 Selenium Digestion, Hydride Generation Atomic Absorption

Spactrometric Metnod'™
£
CuT
Lo

38 Sulfide...




AUl sy
38 Sulfide
39 Ternperature
40 Total Dissolved Solids
41 Totat Kjeldahl Nitrogen
42 Total Suspended Solids
43 Trivalent Chromium
44 Zinc

|
L —

vy o
TOWATIEH

lodometric Method™

Laboratory and Field Methods™

Dried at 180 °C?

Macro-Kjeldahl Method™

Dried from 103 to 105 °CH1

Caleulation®™

Digestion, Flarme Atomic Absorption Spectrometric
Method™

sl d1wou 31 518075

13

Aduit i
1

ALy

oy "

FWIUATIER

;\Ldr'\nr
Antimony
Arsenic
Barium
Beryllium

Cadmium

Chromium
Chrornium (Ill)
Chromium (V1)
Cyanide

DoD

DDE

| oot

o Yaemlilduda 1

DR L

U 25 18075

Liguid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

Digestion, Flama Atomic Absorption Spectrometric
Method™ )

Digestion, Hydride Generation Atomic Absarption
Spactrometric Method™

Digestion, Flame Atarnic Absorption Spectrometric
Method™

Digestion, Flame Atomic Absorption Spectrometric
Method®

1} Digestion, Flame Atomic Absarption
Spectrometis Method®

2) Digestion, Electrothermat Atomic Absorption
Spectrometric Method®

Digestion, Flame Atomic Absorption Spectrometric
Methad®

Calculation™

Colorimetric Method™

Total Cyanide after Distillation, Colorimetric
Method™

Liquid-Liquid Extraction, Gas Chrormatographic/
Mass Spectrometric Method®™

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Specirometric Method™

Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Methad™

<
__onj
14 Qieldrin._..

-

o w o
a@1%un

ARy

ABwansi

1

9

Aldrin

Antimony
|

Arsenic

Barium

Berylium

Cadmium

Chromium

Chromium (/1)

Copper

1) Waste Extraction, Separatory Funnel
Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method? '™

2) Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method®'™

1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method!242!

2) Digestion, Flame Atomic Absarption
Spectrometric Method >

1) Waste Extraction, Digestion, Rydride
Generation/Atomic Absarption Spectrometric
Method™**

2) Digestion, Hydride Generation/Atomic
Absorption Spectrometric Methogl=!

1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method49!

2) Digestion, Flame Atomic Absorption
Spectrometric Method™

1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method@9!

2) Digestion, Flame Atornic Absorption
Spectrometric Method®!

1) Waste Extraction, Digestion, Flame Atornic
Absorption Spectrometric Method24!

2) Digestion, Flame Atomic Absorption
Spectrometric Method™

1) Waste Extraction, Digestion, Flame Atomic
Absarption Spectrometric Method®®%

2) Digestion, Flame Atomic Absorption
Spectrometric Method®#

1) Waste Extraction, Colerimetric Methog™!'!
2) Alkaline Digestion, Colorimetric Method®
1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method®*”!

2) Digestion, Flame Atomic Absorption
Spectrometric Method™”

enary
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20

21

22

23

24

25

26

27

28

29

30

31

Dieldrin

Endrin

C-HCH

B-HCH

Y-HCH

Heptachlor
Heptachlor epoxide

|.ead

Manganese
Mercury
Methoxychlor
Nickel

pH

Phenol
Selenium
Silver

Vanadium

Zinc

Liquid-Liquid Extraction, Gas Chromatosraphic/
Mass Spectrometric Method™

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometiic Method™

Liquich Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

Liguid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method'™

Liquid-Liguid Extraction, Gas Chrormatographic/
Mass Spectrometric Method™

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

1) Digestion, Flarme Atornic Absorption
Spectrometric Method'™

2) Digestion, Electrothermal Atomic Absorption
Spectromatric Method™

Digestion, Flame Atomic Absorption Spectrometiic
Method™

Digestion, Cald-Vapor Atomic Absorption
Spectromatric Method

Liquid-Liquid Extraction, Gas Chromatagraphic/
Mass Spectrometric Method™

Digestion, Flame Atomic Absorption Spectrometric
Method®

Electrometric Method™

Distillation, Direct Photometric Mathad™
Gigestion, Hydride Generation Atomic Absorplion
Spectrometric Method™

Digestion, Flame Atemic Absorption Spectrometric
Method™

Digestion, Flame Atomic Absorption Spectrometric
Method®™

Digestion, Flame Atomnic Abserption Spectrometric
Method™

11

fTuaRY

agn <
AAATIEN

| DDE

DDT

Dieldrin

Endvin

Heptachlor

Lead

Lindane

1) Waste Extraction, Separatory Funnel
Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spactrometric Method™"

2) Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method®1*!

1) Waste Extraction, Separatory Funnel
Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrornetric Method@™1

2) Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Mathod®1!

1) Waste Extraction, Separatory Funnel
Liquid-Liquid Extraction, Gas Chrormatographic/
Mass Spectrometric Method®®!

2) Soxhlet Extraction, Gas Chromatosraphic/Mass
Spectrometric Method®!

1) Waste Extraction, Separatory Funnel
Liquid-Liquid Extraction, Gas Chrormatographic/
Mass Spectrometric Method® !

2) Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method®?

1) Waste Extraction, Separatory Funnel
Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spactrometric Method!® 1!

2) Soxhlet Extraction, Gas Chromatographic/fass
Spectrometric Method®-"!

1) Waste Extraction, Separatory Funnel
Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method® "',

2} Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method®'*!

1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method™!

2) Digestion, Flame Atomic Absorption
Spectrometric Method™!

1) Waste Extraction, Separatory Funnel
Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method>"5!

i |

2) Soxhtet...



Fnarei
2) soxhlet Extraction, Gas Chromatographic/Mass
L1

ey

Spectrometric Metho
18 Mercury 1) Waste Extraction, Digestion, Cold-Vapor Atomic
Absorption Spectrometric Method?12!
‘ 2) Digestien, Cold-Vapor Atornic Absorption
‘ Spectrometric Method™®
19 Methoxychlor Waste Extraction, Separatory Funnel Liguid-Licuid
[xtraction, Gas Chromatographic/Mass
Spectrometric Method@™1
20 Nickel 1) Waste Extraction, Digestion, Flame Atornic
Absorption Spectrometric Method®4!
2) Digestion, Flarne Atomic Absorption
‘ Spectrometric Method®®!
21 pH Electrometric Method 2"
22 | Selenium 1) Waste Extraction, Digestion, Hydride
| Generation/Atomic Absorption Spectrometric
Methodﬂ,ﬂ,ﬂ]
2) Digestion, Hydride Generation/Atomic
Absorption Spectrometric Method®#

23 Silver 1) Waste Extraction, Digestion, Flame Atomic

Absorption Spectromelric Method™**
2) Digestion, Flame Atomic Absorption
‘ Spectrometric Methad®?

24 Vanadium 1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method*!

2) Digestion, Flame Atomic Absorption
Spectrometric Method®®

1) Waste Dxtraction, Digestion, Flamne Atemic
a9

25 Zinc

Absorption Spectrometric Metho:
| 2) Digestion, Flame Atomic Absorption

| Spectrometric Method™”

fiv $Iuau 29 518073

) dndui anTuaie FEhare
1 Aldrin Soxhlet Extraction, Gas Chromategraphic/Mass
| Spectrometric Methad®'?
z ‘ Antimony Digestion, Flame Atomic Absorption Spectrometric
| Method®®
LI B
3 Arsenic..
S
aud | Arguaiy | Fasned
23 ‘ Mercury Digestion, Cotd-Yapor Atomic Absorption B
Spectrometiic Method®?
24 Methaxychlor Soxhlet Extraction, Gas Chromatographic/Mass
Spectromelric Method®!%!
25 Nickel Digestion, Flame Atomic Absorption Spectromatric
| Method®?
26 Seleniurn Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method'™*
27 | Silver Digestion, Flame Atomic Absorption Spectrometric
Method®?
28 ‘ Vanadium Digestion, Flame Atornic Absorption Spectrometric
Method®”
29 Zinc Digestion, Flarne Atomic Absorption Spectrometric
Method™
wnensd1esa

1. snAsimnsrduandsuuisanalng, gilotmeiings, Ruinde 4 agsme:
Gawuiinisiu, 2547.

2. ATENTNGRENYNTIN. UTENANTENTNGRETUNTIN, WA. 2566. 3ns mﬁmmi?{ﬁﬂﬁga
vaeaalallfid soeRavtynen, 31 wuaian 2566, BT 140 noufiey 126 4.

3. APHA, AWWA, WEF. Standard Methods for the Examination of Water and
Wastewater. 247 ed. Washington, DC: APHA, 2023,

4. United States Environmental Protection Agency. Test Methods for Evaluation
Solid Waste Physical/Chemical Methods. SW-846, 2014.

5. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Wasle Physical/Chemical Methads. Acid Digestion of Sediments, Sludges, and Soits.
Sw-846 Method 30508, 1996

6, United States Environmantal Protaction Agency. Test Methods for Evaluation
Solid Waste Physical/Chemical Methods. Alkaline Digestion for Hexavalent Chromium.
SW-846 Method 3060A, 1996,

7. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods, Separatory Funnel Liquid-Liquid Extraction.
SW-846 Method 3510C, 1996

8. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Soxhtet Extraction. SW-846 Method 3540C, 1996,

9. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Flame Atomic Absorption Spectrophotometry.
SW-B46 Method 70008, ZGO?O‘W’-"S]

10. United...

nepneg BTk

AIARUIN -3

-

daduit ATuaiiy | AT
3 Arsenic | Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method1%
4 Barium Digestion, Flame Atomic Absorption Spectrornetric
‘ Method®?
5 Beryllium Digestion, Flame Atomic Absorption Spectrometric
tethod®?!
6 Cadmiurm Digestion, Flame Atomic Absorption Spectrometric
Method >
T ‘ Chrormium Digestion, Flame Atomic Absorption Spectrometric
| Method®™
8 Chromium () Calculation4%11

9 Chromium () Alkaline Digestion, Colorimetric Method®!!!
10 Cyaride Extraction, Distillation, Colorimetric Method! 0118
11 DoD Soxhlet Extraction, Gas Chrematographic/Mass
Spectrometric Method®!?
12 ‘ DDE Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method™
13 ‘ DoT Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method®9
14 Dieldrin Soxhlet Extraction, Gas Chrematographic/Mass
Spectrometric Method!®™'?
15 Endrin Soxhlet Extraction, Gas Chromategraphic/Mass
Spectrometric Method®1?
16 a-HCH Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method®!
17 B-ict Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Hethod®
18 ¥-HCH Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method!®5!
19 {leptachlor Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method®!®
20 Heptachlor epoxide Soxhlet Extraction, Gas Chromatographic/Mass
Spectrometric Method®%
21 Lead Digestion, Hame Atomic Absorption Spectrometric
Method ™!
22 Manganese Digestion, Flame Atomic Absorption Spectrametric
Method™®?
:1‘;:“ i
i
23 Mercury...
S a0 -

10. United States Environmental Protection Agency. Test hethods for Evaluation Solid
Waste Physical/Chemical Methods. Antimony and Arsenic {Atomic Absorption,
Borohydride Reduction). SW-846 Method 7062, 19%4.

11. United States Environmental Protection Agency. Test Methads for Evaluation Solid
WWaste Physical/Chemical Methods. Chromium, Hexavalent (Colarimetric). SW-846 Method
71964, 1992.

12. United States Enviranmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Mercury in Liquid Waste (Manual Cold Vaper
Technique). SW-846 Method 7470A, 1994,

13, United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Mercury in Solid or Semisolid Waste (Manual Cold-
Vapor Technique}. SW-846 Method 7471B, 1998,

14, United States Environmental Protection Agency. Test Methads far Evaluation Solid
Waste Physical/Chemical Methods. Selenium {Atornic Absorption, Borohydride
Reduction). SW-846 Method 7742, 1994.

15. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Semivolatite Organic Compounds by Gas
Chromatography/Mass Spectrometry, SW-846 Method 827CE, 2018

16. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Total and Amenable Cyanide: Distillation, SW-845
Method 9010C, 2004.

17. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chernical Methods. Cyanide Extraction Procedure for Solids and Oils.
SW-846 Method 9013A, 2014

18. United States Ervironmental Protection Agency. Test Mathods for Evaluation Solid
Waste Physical/Chernical Methods. Cyanide in Waters and Extracts using Titrimetric and
Manual Spectrophotometric Procedures. SW-846 Methed 9014, 2014,

19. United States Environmental Protection Agency. Test Methods far Evaluation Solid
Waste Physical/Chemical Methods. pH Electrometric Measurement. SW-846 Method
9040C, 2004.

20. United States Environmental Protection Agency. Test Methods for Evatuation Solid
Waste Physical/Chemical Methods. Soil and Waste pH. SW-846 Method 9045D, 2004 4
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SART CALIBRATION CO., LTD.

Misany Prak

LIBRATION CO., LTD.

[ Prak

A2, DTSR, O P s 02

CERTIFICATE OF CALIBRATION Certiicate No.: ~CO-1608001/24 Poge 2 oftotal 4 pages
Certificate No:  CO-1608001/24 Page | oftotal 4 pages Reference Method:
- The calibration method used was CP-178 based on an in-house method.
Customer WATER ANALYSIS CENTER CO., LTD, - This certificate can be ble to the national which is realized the shown measurement units according to
1/94 Moo S, T.Kanham, the Intermational System of Units (S Units).
A.U-thai, Ayutthaya 13210
Reference Standard:
Eaqui i pH Meter Type pH Value Lot No. Due Date Traceability
Manufacturer METTLER TOLEDO Model SevenCompact $220 401 15062 Feb. 92023
Serial No. B327527211 ID No. WWL 0068 pH Standard Solution 7.01 r 180723 Jan, 12, ML NIMT
< 10.01 160823 Jan. 16, 2025
Description Range : 0 - 14 pH, Resolution : 0.01 pH
Type Serial No. Certificate No. Due Date Traceability
E I C Ambicnt Temp (2042)°C
Relative Humidity: (50+10)% Documenting Process Calibeator | 2630521 10-2312001/23 | Dec. 24, 2024
AunosghtricPokwre: =~ e oo RS | e j a8
Calibration Location Jayhawks Laboratory (CL&GL) Digital Thermometer with Sensor 4605984005 10-0806001/24 Jun. 7, 2025
Recelved Date 16 Auguad 2024 Remark: This cerfificale s traceable fo the Infemational System of Unit (SI Unit) through:
Calibration Date 16 August 2024 = NIMT, National Institute of Metrology ( Thailand).
Date of Issue 19 August 2024 - THC, Thai Heart Calibration Co., Ltd.
Condition of Artifacts Used conditions but can be calibrated
¥ Measurement Results:
1. Function Simulated pH Meter
Checked by Approved by Standard Applied | Nominal Value UUC Reading Uncertainty
Act as Technical Manager Representative of Managing Director (mV) (pH) il wy (+mV)
() (KrsyoslK.) () (SakdaY.) ( Dr. Ekachai Puttitwong ) 17748 400 An L - :-““’
() (PatiphanK.) (V) (OnmapaP.) _ 000 | 00 | 100 4.1 060
() (PongsskH.) () (NitiphongK. ) -17748 10,00 1001 -1774 0.060
(Y (RawngC.) (ry ki) :ic U"i;.mc:emmm H (4,7,10)
() (PramongP.) () (NoppolP.) ' st

THAI HEART CALIBRATION CO., LTD. ! . THAT HEART CALIBRATION CO., LTD.

Certificate No.:  CO0-1608001/24 Page 3 oftotal 4 pages Certificate No.: C0-1608001/24 Page 4 oftotal 4 pages
Measurement Results (Cont.): Reference Method:
2. Calibration of pH Electrode (Serial No.: 3222623) - The calibration method used was CP-096 based on an in-house method,
pH Standard Solution Measured Value Uncertainty - The temperature scale used was an ITS-90.
(pH) (pH) (mvV) (+pH) = This certificate can be traceable to the national standards, which is realized the shown measurement units according to
4.01 401 186.1 0013 the International System of Units (SI Units).
7.01 T 93 | o
10.01 S| woen | isas 0,013 Reference Standard Instruments:
Note:  Adjust Curve to Bufer Solution pH  (4,7,10) Type Serial No. Cert. No. Due Date Traceability
Temperature stability of micro bath : 25 £ 0.2°C Thermometer Readout | B7C853 | 10091100123 | Nov.8,2024 THC
Platinum Resistance
ik i e -y e T ——— [ Thermometr 4854 coAﬁoni om.zz.z_nzs__ FLUKE
uncertainty with the coverage factor k= 2.00, providing a level of confid i imately 95%. Liquid Bath XO111019 10-2405001/23 May 2§, 2025 THC

Remark:  This certificate s traceable to the International System of Unit (SI Unit) through:
- THC, Thai Heart Calibration Co., Ltd,

- FLUKE, Fluke Comporation, U.S.A.
Measurement Results: ( X ) Without Adjustment
Dimension of probe : Diameter 4 mm. Sensor Type : RTD (PT100)

Immersion d g i

Depth (mm.) Standard Reading (°C) | UUC Reading (°C) | Correction (°C) | Uncertainty (£ °C)
120 200 B2 | 0065
120 o300 252 -0.20 0.065
120 28.00 282 020 0065

UUC ! Unit Under Calibration

The above reported inty of is the d inty obtained by multiplying the standard
uncertainty with the coverage fsctor k= 2.00, providing a level of confidence approximately 95%,

P




THAI llL ‘\.RE CALIBRATION CO., LTD.

CERTIFICATE OF CALIBRATION Certifete No  CO-160700424 Page 2 oftosl 2 pages
Certificate No.i  C0-1607004/24 Page | oftotal 2 pages Reference Method:
- The calibration method used was CP-177 based on an in-house method.
Coibatins* WATER ANALYSIS CENTER CO., LTD. - This certificate can be traceable to the national standards, which is realized the shown measurement units sceording to
1/94 Moo 5, T.Xanham, the International System of Uinits (SI Units),
AU<thai, 13210
Aysttaye Reference Standard :

e Conductivity Motsr Meterial Batch Value Lot Number Due Date Traceability

. 147.1 uSlem 5230330005 Nov, 9, 2024 SCP Science

TECH Conductivity Standard Soluti ki £ _
Mnaicer ::57139 Model oI e Solution [, i3 msiem | 5231129006 | May 13,2025 SCP Science
Sulal e 1 No, WWLOLYG Remark: This is w0 the onal System of Unit (S1 Unit) through:
Dewenption . - SCP Science,
Environmental Conditions  Ambient Temperature: (204 2) °C M Results: (Probe Serial No. : 93X219065
Relative Humidity: (50 10)% Conductivity Standard
Amiosphiorie Pressise: = Solution Measured Value Correction Uncertainty (£ )
Calibration Location Jayhawks Laboratory (CL&GL) 147.1 pS/em 149.0 pS/em 1B -1.9 pSfem 2.3 pSiem
Received Date 16 July 2024 1.423 mS/em 1.425 mS/em 0,002 mSicm 00052 mSfem
Calibration Date 18 July 2024 Note:  Adjustment points: 147, 1uS/em 1,423mS/em
Date of Issue 18 July 2024
Condition of Artifacts Used conditions but can be calibrated The above reported inty of is the expanded inty obtained by multiplying the standard
@_—‘é uncertainty with the coverage factor & = 2.00, providing a level of confid P i 1y 95%.
5
T App by
Act as Technical Manager Representative of Managing Director - End of Certificate -

() (KrisyoslK. ) () (SakdaY.) ( Dr. Ekachai Puttitwong )
() (PatiphenK.) () (OnnapaP.)
() (Pongsak H.) () (Nitiphong K. )
() (KanungC.) () (Nonthachai K. )
() (PramongP.) () (NoppolP.)

= mm Inctech Metrological Center Co.Ltd. Sy, = mm Inctech Metrological Center Co.Ltd. e, iy
lm 381 Sk 82, Subtmriban § A O oo N } = W 39/1 Soi 82, Sukhapiban 5 Rd. O ngoen, SN %}
Saima, Bangkok 10220, Thailand % b - W saimai, Bangkok 10220, Thailand % AccreDiTED
Tel. (662) 909-8820 (Ava 10 fnes) WWW.IMCinstrument.com %, i mf [oep—— Tel. (662} B03-6320 (ko 10 fowe) WL iCISIrumenLcOM I’"’/.\w@ "':';x‘:':‘"
e ASOVIEC 1T02S = nas

Certificate No. : MT24-7018

= - . Page : 20f2
Calibration point 20 °C Resolution : 01 *C
Certificate No. : MT24-7016
Page : 1of2
Gustomer : Water Analysis Center Co.Ltd Ealieation Temperature of UUC* at each position {*C ) Unosstsiity of
Address : 1/84 Moo 5, Rojana Industriai Park . T.Kanham, A U-Thai, Ayutthaya 13210 point ARSI
(*c) [chi[ch2 | ch3 [ Cna | Chs | Chs | Ch7 | Cha | Che (#-°C)
Description : Refrigerator Order No. . 280124 20 20.344 | 20098 | 20.405 [ 20.375 | 20.193 | 20.010 | 20245 | 20.090 | 20037 0.41
i BT Co. Lid. Recelved date @ Aug 02, 2024
Model + REFS40L Calibration date  : Aug 02, 2024
Sertal No. : BT-030808 Environmant Condition
Identification No. + WWL 0043 Temperature : (254-10) *C
Calibration Place + Customer Laboratory Humidity ¢ (5030) %RH
Calibration Mathod  : Calibraton were conducted using In-house calibration procedure CP-MT-008 According to
ison with LX Data Swilch Unit with sensor. The calibration methods
based on Euramet C: Guide No.20 on the C of Setting Overall
andfor Humidity Controlisd Enclosures, temperature | Temperature | stabiiity | uniformity | variation
(e 'c) (+-*C) (c) (e
Reference Standard Instruments : 200 200 0.30 068 085
Instrument. Model Seral No, Certificate No.  Due Date
Ll Data Acquisition Switch Uinit with Sensor 349724 MY48020096 MT23-7163 Nov 30, 2024
The effect that the resut relate oniy to the Rems caibrated. It was found accurate as shown on date and place i i 71 #1 LowerLenFront
of calibration only, o #2 Lower Right Front
Traceabllity . This are tothe Systen of Unit (S1), through L_“J | #3 Lowsr Left Rear
National Institute of Metrology Thaitand ( NIMT ) | #4 Lower Right Rear
| .o | #5 Upper Laft Front
o . P #6 Upper Right Front
P g ’7 "+ 7 Upper Laft Rear
The reported ty of was based on standard uncertainty L 7 #8 Upper Right Rear
mumumwummm Z '/"//" 9 Geometsic Center
- &
Eront view
UUC* = Unit under calibration
Calibrated by :  Mr.Yuttakom Jamneansri Uniformity = Maximum and Minimum difference of measured temperature at any probes and
the atth and same time.
il Aug 09, 2024 Overall = Differance of value between th and minimum any time.
Stability = One half of the difference of d &t any one probe.
This i i hail other than in full axcept with the prior written
approval of Inctech Metroiogical Canter Co. Lid o
Rev.03/ Feb 2024 PR Rev.03/ Feb 2024 AT

ANANUIN -2



Professional Calibration & Services Co,, Ltd. <0
SO/B08, SOVBBI MOO 2, Rungsil s Ret. Bungyeetha, T
Fathumthan 12130 Thollond

»!m

Vi ; (+66)2150-6641 [Autoline)
Emall ; infoSip-calcom  www.p-calcom

© PCALT41T0

© WWL 0073

: Dissolved Oxygen Meter

1 Ysl
Model YS! 5000
Serial Number © 14C100917
Customer © Water Analysis Center Co.,Lid

1/84 Moo 5 T.Kanham A U-Thai Ayutthaya 13210 Thalland

Date of Receipt : 02-Dac-24
Date of Calibration : 02-Dec-24
Ernvironment : Temperature 20°C* 2°C

: Refative Humidity 50 % *+20 %
Calibration Method : Calibration Procedure Number CP-PLI3
Calibration Results : See data attached
The reported ly isbasedona dard bya facior

k=2, providing & level of confidence of appraximately 95%.

This certificate is issued in accordance with ISOMEC17025 and the condilions of accreditation
granted by the Accreditation Body which has d the of the
and its raceabil d national and 1o the units of measurement realized at
he cormesponding national standards laboratory. The resuits relate only to the item calibrated.

This certificate shall not be reproduced other than in full except without the prior written approval
of the Head of Calibration Laboratory of Professional Calibration & Services Co., Lid.

o

Calibrated By Authorized Signature,
° 06-Dec-24
Ms. Sup Mungk /)
(Mr, dmnong Junphong) Issued Date
Professional Calibration & Services Co., Ltd.
Cenificale N PLAIOTO24 Page: 3 of 3
Caibration Results
Disselved Oxygen Calibration
Deseription of Meter - Range 1 60 mg
« Resolution .08 mgh
Electode: - ¥S1
- Modd . S0
- Soral No 13C100067
~ Type Flectrochenscal (Membrane)
Calibrathon Point Standard Value UIC Reading UUC Envoe Uncertinty (=)
0 mpt 0,000 mgt  * 2.00 mgh .10 myt 403 mp
* myt R454 mp 243 mph .02 mg 008 mph
 mpl 9,020 mpt 9.02 mg 0.00 mp? 008 mg1
Notes ¢

Calibration results that carry the double asterisk (**) are not accredited, Calibrations marked as such o this Certificate have
been included for completencss.

1

CALIBRATION REPORT

Professional Calibration & Services Co.,Ltd.

Certificate Number :  PLE1070/24

Page 2 of 3
Equipment Standards Used
[ Description Serial No. Traceability to Certificate No. | Cal. Due Date
Immmms‘g » ST 5005023 01-May-26
Condition as received : Normal
Definitions :-
* NIST - National Institute of Standard and Technology
. )
A
7 - - Inctach Melrological Center Co.Ltd. s,
-I'c 82, Sukhapiban 5 Rd. O ngoen, SN ?L
= Semal Bnnghok 10220, Thalland a !.'EHHL...G
Tel, :ssejm-saaomml_) wwwminswmm , Calibratiste Cere, # 385401
i ISOMEC 17035
o - "
Certificate of Calibration
Certificate No. : MT25-3161
Page : 1of2
Customer * Water Analysie Centar Co.,Lid.
Address © 184 Moo 5, Rojana Industrial Park , T.Kanham, A.U-Thai, Ayuithaya 13210
El!cdpﬂm : Hot Air Oven Order No. 1 101925
1 M Recelved date  : Mar25, 2025
Model 1 UF260 Calibration date : Mar20, 2025
Serlal No., : B5200814 A
\dentification No. i WWL 0212 Temperature  : (25+-10) °C
Calibration Place : Custormer Laboratory Humidity : (50+130) %RH
Cal Method ¢ W In-house calit CP-MT-006 According to
with LXI Data i Switch Unit with sansor. The calibration methods
based on Euramet ( Guide No.20 - gui onthe ( of Te
and/or Humidity Controlied Enclosures.

Reference Standard Instruments :
Model

Instrument Serial No. Certificato No, ~ Due Dats
LXI Data Acguisition Switch Unit with Sensor 345724

MY48028922 MT24-87T0 Naov 22, 2025

The effect that the resuit relate only o the items calibrated, It was found accurate as shown on date and place

of calibration only.

Traceability :  This are o the
National Institute of Metrology Thailand ( NIMT )

System of Unit (SI), through

The reported ty of g was based on standard uncartainty

m:m«mdmmn—-m

N
B >
J.Tlfm Phuklan )
Mar 28, 2025

G by:  Mr ) Approved by
Issue date ¢
This ificate shail not be other than in full except with the prior written

aoproval of inctech Metrological Center Co, Lig

AANUIN V-3




o

]
| mm Inctech Metrological Center Co.Ltd, N )
-l”c 391 Sof 82, Sukhapban § Ra. © ngeen. SN A
= W Szimal, Bangkok 10220, Theland D KSH

AcCC! ]

Tel. (862) 908-8820 {auto 10 wes) Www.imcinstrument.com %ﬁ@swum-mul
bl ISOMEC 17028
Certificate No. : MT25-3161
. i Certificate of Calibration
‘unction : Temparature measurement Result + Without adjustment Lo
Callbration point ;104,180 °G e O i s
Equipment: Balance Cartificate No.: C01243793
Calibration 5 e Modet: BL210S Issued Date: 06 December 2024
point emperaturs of ULIC* af sack position { °C) s Serial No. (o D) 15808131 (WWL 0022) Job No.: WO-00053756
(*c) Chi | Ch2 | Ch3 | Chd | Ch5 | Ché | Chr | Che | Chs [#-°C) Manufacturer: Sartorius Page: 1o 2
104 |103.767|103.648] 104.174] 103,956 104.060] 104,047] 104.160] 105,691] 104.264] 0.32 Condition: In condition
180 |179.673]179.787| 179.762| 179.908] 175,691 175,615 175.820| 175.808| 179.752 0.50
Customer: Water Analysis Center Co., Ltd.

1/94 Moo 5, Rojana Industrial Park, Rojana Road,
Tambol Kanham, Amphur U-Thai, Ayutthaya 13210 Thailand

Ei ‘Condit Te 24°c x 08°C
Setting £l M Overall Humidity 53%RH = 13%RH
lemperature | Temporature | stability | uniformity | variation
c) ('e) {#-*c) (*c) (*c) = 3
1040 1040101042 | 013 o ) Calibration Place: Water Analysis Center Co., Ltd. { wanndaed )
180.0 180.0 o 180.3 039 0.68 0.81 1/94 Moo 5, Rojana Industrial Park. Rojana Road,

Tambol Kanham, Amphur U-Thai, Ayutthaya 13210 Thailand

Calibration By: Mr. Apiwit Chaosap
Calibration Date: 04 December 2024
The Method used: In-house method, CAL-WI-47, based on UKAS Lab 14
#1 Lower Lelt Front Traceability: This certificate is traceable to the SI Units maintained by National Institute of Metrology
'/ ey 2 Lower Right Front (NIMT), Thaiand through DKSH Technology Co., Lid. Certificate No. C02241786
= #3 Lower Left Rear
T #4 Lower Right Rear
e #5 Upper Left Front p
B s # Upper Right Front / |
#7 Upper Laft Rear y A
3 T --ﬂ #8 Upper Right Rear L
| - = / #9 Geometric Center (Mr. Aprwit Chaosap) {Mr. Adisal Maknoi)
T . Parson in charge Authorized signatory
Eront vigw This ceriicate is imscad the unds of mensurement according 1o the inmematonal System of Unts (SI). 1 provides iraceaiey of moRsseMent i
ISP [ —
The madscraenent uncertany stated is the wncedanty sulsphed by the coverage facter (=2} 1o
UUC* = Unit under calibration rmiden 8 loval. f confisance of appecaimaialy O5%, I 18 debierined in accosdance with the Gukde o Expression of Uscertainly in (GuM)
ty = Ma> and Minimum of at any probes and These resuts may be afiected by ORAISONS DM KAChEd CORGBORE. The ESts Ieals Gy 16 T Berma 103260, cailestad or baspied The repor shal
the atthe and ot b feproduond exteit Al withou! acproval of DKSH Tecrnology Limssd.
Qverall = Diff of value between the maximum and minimum any time. m"’"'“........"‘m-"‘""*
Stability = One hal of the difterence of atanyone prove. P R e T e
Prone: + 2630 7000 Emal o Wetate www San
-00o- Delivering Growth - In Asla and Beyond. CALFMCOLI4: 12 Sap 2022
MEGAFIL CO.. LTD.
eg a ﬁ 3 99/183 Moo 3 Tambon Bang Rak Noi Amphus Mussng Nonthaburi 11000
4 J Tel. 0-2528-60RT-2  Fax. 0-2528-6083, 0-2525-7034
D KSH Eeading SOEST, nvsmgail ool ‘Trimall skl group@naloons
Certificate No.: C01243793 Page: 20f 2 ‘ N
G Rtk ‘ BSC Certification Test Report
‘Without Adjustment
[Ecoantric Emor: Weight o be 1/3 or 172 of Maximum capacity, taken from the center of the pan as a zefo reference, Page1of6 |
- Nominal Test Valua 100 (] ‘
:{L Referanca Points (g) Certificate Ne. : M1439/24
il
A B c D E
| — - 0.0001 0.0000 | -0.0002 | -0.0001 Customer Name : LABORATCRY WATER ANALYSIS CENTER COMPANY LIMITED
5 ” Customer Address 1 1/94 Moo 5 Khan Ham Subdistrict,
Ropeatability: Determination of the standard deviation of weighing balance., Readability 0.0001 (g)
Nominal testvabus (@) Bkt Uit Uthai District, Phra Nakhon Si Ayutthaya 13210
20 0.00005
ciad L Eguipment : Biological Safety Cabinet Class i Type A2
Error of indication from nominal or conventional mass value., Readabiily 0.0001 (g) Manficouer, Migmiea
Nominal Value Mass Value Ervor of Model : vo-T
k
@ (@ @ @ @ Serial No 0972k097272
1 1.00001 1.0000 0.0000 0.00011 208 |
D Ne, : WWL 0084
2 200001 2.0000 0,0000 0.00011 208
5 5.00001 5.0000 0.0000 0.00011 204
0 000601 7 o 200017 Py Werein accordance with  [V] EN12469 [] NSF49  [[] Manutacturer’s specification
20 20.00001 20.0000 0.0000 0.00012 203 Test Date : 15/10/2004
50 50.00000 50.0000 0.0000 0.00013 202
. or HEPA filte od it Is moveid
70 70.00001 70.0001 0.0001 0.00016 201 Drue Dates: 5 HA0202 e e e S ot 15
100 99.99996 100.0001 0.0001 0.00017 201 Test by : Mr. Pawut Wongnarakorrkul
120 119.99997 120.0001 0.0001 0,00021 200
150 149.99996 150.0002 0.0002 0.00024 200
200 199.99988 200.0007 0.0008 0.00030 2.00 ‘ .
Approved by : 3
(Mr.Kridsada Thinhuatoei)
The End of Certificate | P ——
Tssued Date : 16/10/2024
|
This i ifi the ity to national standards, which realize tire wnit of measurement according to
| the International System of Unlis (3.
Ui By s o8 217 ‘
i L 20 This certificate may not be reprodused other than in full except with the prior written approval of the Megafil Company Limited.
3531 Gt Roas, Bangchan Srvpkaniny, Banghc 10360 |
Paone +46 2606 7000 Emast Awtaty —
Delivering Growth - In Asia and Beyond, CALFM-COt14: 12 Sop 2022

Megafil Co.Ltd. MG-EM-7.5-001, RO (01/07/19)

AANUIN V-4



MEGAFIL CO.. LTD.
99/183 Moo 3 Tambon Bang Rak Noi Amphur Mueang Nonthaburi 11000
Tel. (+2528-6081-2 Fax. 0-2528-6083, 0-2525-7034
www.megafil.co.th E-mail : megafil.group@gmait.com

Certificate Ne. :

Procedure Used :

1. Downflow velocity test.

M1439724

European Standard EN12469 : 20

P criterie for

Page 2of 6

00 has the statug of British Standard,

1 safcty cabingts.

NSF International Standard / American National Standard NSF / ANSI49-2008

Biosafety Cabinet : Design, Construction, Performance and Field Certification,

Australian Standard : AS 1807.23-2000 Determination of intensity of radiation

from germicidal ultraviolet lamps.

Manufacturer’s specification.

Measurement Tnformation

. Grid Spacing Grid Spacing Probe height
Nejoflons HNoretResdings Front-Back. Side-Side Above sash
2 8 174,34 1/8,3/8 100mm
Measurement Data. (mvss.)
0.37} 043 | 0.41 | 0.39
0.36] 035 | 0.32 (.34
Average velocity 037 m/s (73 FPM.) Velocity range 025050 s 49-98 FPM.J)
Uniformity( EN: +/-20%avg) 0.30-044 m/s ( 58-88 FPM)
Supply filter dimension  24x 72 (inch x inch) Supply filter area 10.69  SQ.FT
Downflow velume (Q) 780 CFM.
Result Summary lz Pass D Faid
Equipment nyed : Thermoe Ancmomcter Model 425 S/N; 02068605 Calibrationdate: 10/05/2024
Megafil Co,Lid. MG-FM-7.8-001, RO0 (01/07/19)
MEGAFIL CO.. LTD.
e g a f i 99/183 Moo 3 Tarshon Bang Rak Noi Ampher Mucang Nonthahuri 11000
Lead - 4 Tel. 0-2523-G081-2  TFax. 0-2528-6083, 0-2525-7034
eading Galusr ; g
www.megafil.co.th E-mail : megafil.group@gmail.com:
Page 4 of 6
Certificate No. : M1439/24
Leak location
Supply HEPA Filter Exchaust HEPA Filter
Back Back
|
|
|
|
1
Result Summary 7] Pass O Fain
Equipment used : Acrosol Photometer  Model TDA-2H  §/N : 20138 Calibration date : 08/05/2024
Equipment used : Smoke Generator Model TDA-6C  8/N: 20192
4. Airflow smoke patterns test
Measurement Information
1 Downflow Pattern test : Smoke shail be passed from one end of the cabinet to the other, along the

Megafil Co. Lid.

and along the top of the werk arca.

centerline of the work surface, at a height of 4 inch (10 cm) above the top of the access opening

2. View screen retention test : Smoke shall be passed from onc cnd of the cabinet (o the other, 1.0 in
(2.5 cm) behind the view screen, ata height 6.0 inch (15 cm) above the ©op of the access opening.

3. Wark apening edge refention test : Smoke shall ba passcd along the entire perimater of the wotk op eting
Particularattention should be paid to corners and vertical edges.

4. Sash/window seal test : Smoke shall be pazsed up the inside of the window 2 in (5 em) from the sides

MG-FM-7.8-001, ROO (01/67/19)

/ /e\gaﬁ§

Leading Saiution

MEGAFIL CO.. LTD.
99/183 Moo 3 Tambon Bang Rak Noi Amphur Mueang Nonthaburi 11600
Tel. 0-2528-608-2  Fax. 0-2528-6083, 0-2525-7034
www.megafil.coth E-mail : megafil group@gmail. com

|| Cerificate No. :

2. Inflow velocity teat.

M1439/24

Select method. : ] om
MGF's Specifications method
0.54 057 0.55
0.56 055 0.56
0.59 0.53 054
053 06 056
| 055 0.58 054
Average Inflow velocity 0.47 m/s (93 FPM.)
| Toflow dimension 8x72 (loch x inch)
Inflow volume{Q) 372 CFM
|
| Result Summary V] Pass
Adjustmenis Required O Fan Speed
' E used : Thermo Model
[ 3. HEPA filter leak test.
) Measurement Data
PAQ Upstream
HEPA Filter
‘ Conc.(calculated)
Supply HEPA Filter 18 pe/l.
Exhavst HEPA Filier 15 gl
\
Megafil Co. Lid o
// h f' 1 MEGAFIL CO..LTD.

Solution

[l ®ibaust vetority.

425 S/N: 02968605

0.54
0.57
057
0.55

053]

Velocity range

0.55
0.54
0.56
0.58
0.55

Inflow area

Specification

<0.01%

<0.01%

2040

Page3of6

[ mrGrs Specifications

(mis.)

m/s { =79 HFPM.)

4.06 SQFT

|:| Damper |

Calibration date : 10/05/2024

Measured leak

penetration

<0.01%

<0.01%

MG-Fm-7.8-001, R0O (01/07/19)

99/183 Moo 3 Tamban Bang Rak Noi Amphur Mucang Northaburi 11000
Tel. 0-2528-6081-2  Fax. 0-2528-6083, 0-2525-7034
www.megafileech F-mail : megaliLgroup@gmail com

Certificate No. : M1439/24
Result Summary
Dewnflow Pattern test

Vicew screcn retention test

Woerk opening edge retention test

Sash/window yeal test
’ 5. Site installation

Sash Alarm.

Interlock System.

Exhaust System Performance

| Remark / Recommendation

HEAEA

o o

Accept
Accept
Accept

Accept

Pass
Pasy

Pass

i ; Lo
3EUU Site installation Taimsas rveou oy ind W fadduil

6. DNlumination Test (Lighting) : Option

|
’ Lighting should be adequate for safe working within the cubinet. Illumination measured at the work surface.

Equipment used ; Digital Light Meter

Remark :

Megatil Co.Ltd.

APNUIN -5

Lax

585 936

849 1400

917

1465

Maodel Basy View 31 S/N : 160404593

Calibration date :

|
Page 5 of 6 |
|
|

Non-Conforming
Non-Conforming

Nen-Conforming

O&a0o4gd

Nen-Conforming

O Fail M Na
0 Fal M NA
[J Fai M wa ‘

08/05/2024

MG-FM-7.8-001, RO0 (01/07/19)



\ MEGAFIL CO..LTD.
e a 99/183 Moo 3 Tambon Bang Rak Noi Amphur Mueang Nonthaburi 11000

Leading g Solution Tel. 0-2528-6081-2 Faxl. (-2528-6083, 0-2515-.7034
www.megafil.co.th Ermail : megafil.group@gmail.com

Page 6 of 6
Certificate No. : M1439/24

7. Ultraviolet Lamp Test (UV) : Option

Ultraviolet radiation where UV Lamp are fitted, the intensity of radiation at a wavelength of 254 nm_

Shall be not less than 400 mW/m2 when measures at work floor surface.

2
mW/m
630 1450 1480 690

380 920 930 390

Equipment used : UVCLIGHT METER ~ Model UVC-2543D §/N: Q879819 Calibration date : 08/05/2024

Remark : |

-000-

Megafil Co..Lid. MG-FM~7.8-001, ROD (01/07/19)

M c n I 547 Son Ratchadanivat, Kwaeng Samsennok, Kher Huaykwang, Bangkok 10310

“lel. : (2) 274 2978-9, (02) 27429878 Fax - (02) 274 2518, (02) 274 2989
MASTER CALIBRATION CO.LTD. Website H com E-mal : com

Certificate No.: MC 2413808 Page 2 of 3

Reference Standurd Instrument :
Certificatc No.  Scrial No. Due date Traceable thru

MY44020009 13 Mar 2025 MCAL

Description
Data Acquisition/Switch Unit MU 2403566

With Thermocouple Type " T " TD. No.27/1 to 27/5

Traceability :

The measurement slandard {raceable to the international system of units (ST} through ertificate as mentioned above

1. Calibration Procedure:

This Instrument was calibralicn according to ASTM E715 - 2007 by comparison with calibrated sensor under
1o load condition. The sensor were placed on five poinis and located one sensor in each of the eigh comers of the
chamber and was away from the each wall of 5 cm to 10 con. And placed the five sensor within 2.5 cm of the
geometric center of the chamber.

Temperature Uniformity - the maximum difference of measured temperatures at any sensors and the
measured femperature at the refercnce location which are observed al the same time or at as close an
observation time as possible to determinc the temperature pattern or homogeneity withio the chamber under
steady state conditions. The reference sensor should preferably be located at the geometric center of the chamber

Temperarure Stability - one-half of the greatest maximum difforence of measured temperatures at any one
SENSOr.

Overall Variation - The Difforence of the maximum and minmum measured temperatures throughout

observation.

- Overall Ambient Temperature around the
Chamber veration : 1.1 °C
- Overall Line Voltage variatior 0.0 V

- Chamber Size (W*IT*D) : 50 em x 12 cmi x 30 em

-WaterTewel = 7 om

Checked by ¢ &\MM i ‘%

[MCF-Q-077 ; Rev.§ ; Datc : 22/04/2021]

Master Calibration Co.,Ltd.
2 McAL 547 Soi ivar, Kwaeng Khet Mml’,v\mklﬂ."ﬂﬂ

Tel : (02) 274 2978-9, (02) 27429878 Fax : {2) 274 2518, (1) 274 2989

MASTER CALIBRATION €O . LTD
Website : e E-mail i om

S
Sy
S
LIQUID BATH f 2=
N
NN
oty
NSCTISLTIS 17125
CAUBRATION 0182
Page 1 of 3
Certificate No.: MC 2413808 )
!
sZ2
Customer Water Analysis Center Co., Ltd.
1/94 Moo 5, T.EKanthamn, A.U-Thai, Ayutthaya 13210,
Reference Job No, 24-2841 Reecived Date 16 December 2024
Description Watcr Bath Resalution :01eC
Manufacturer ESSTELL Model EWB-122D
Serial No. 20180508122 1D. No. WWL 0214
Marking Additionally for the purpose of identification by this laboratory a label marked

with this certificate number ( MC 2413808 ) has been attached to the case.
Merthod Tn-House calibration procedure MWT-T-029 this method is base on

ASTM B 715-2007 "Liquid Bath".
T.ocation of Calibration Water Analysis Center Co., Ltd. ; Laboratory.
Environmental Conditions  : Ambient Temperature : (25210 25.6 ) °C
Relative [Tumidity : (490t0 51.0 ) %
16 December 2024 18 December 2024

Date of Calibration Date of Issuc

(halerkd

Chalermkil Rakphada

Checked by : Approved by : A l| «\- r\'\ A
Aidttipong Kang:nm it
( Calibration Engincer ) (Technical Manager)

The inties are for a probability of approximately 95%

This certificate is issned in accordance with the conditions of accreditation granted by the National Standardization
Council of Thailand-Office of the National Standardization Coundil that has assessed the measurement capability of
the laboratory and its traceability 1o recognized national slandards 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 Master Calibration Co.,Ltd.

[MCT-Q-077 ; Rev.5 ; Date : 22/04/2021]

M c n I 547 S0i Ratchadanivaf, Kwaeng Samsernnok, Khet Huaykwang, Bangkok 10310

Tel. 1 (U2) 274 2978-9, (02) 27479878 Kax  (02) 274 2518, (02) 274 2989
MASTER CALIBRATION CO_LTD, Website m Eemail : i com

Certificate No.: MC 2413808 Page 303

2. Result of calibration :

Temperature Mcasurement Accuracy Test

Tndicating Uncertainty
Measured Temperature (°C) at Spread Locations
Temperature of measurement
{C) #1 #2 #3 #4 Ref. #5 (x°C)
450 44.6 44.6 445 44.5 44.4 0.86
Chamber Characterization Result
Desired Controller Indicating Temperatare Temperature Overall
Temperature Temperature Temperatare Stahility Uniformity Variation
°Cy ) °C) &) °C) (%)
445 450 45.0 0.85 0.75 1.9

The reported uncertainty of measurement was based en a standard uncerlainly multiplied by a coverage
factor & — 2.0, providing a level of contidence of approximately 25 %.

This certificate will certify of the calibraicd cquipment only.

End of Certificate

Checked by : a\n\mn\d

[MCF-Q 077 ; Rev.6; Date: 22/04/2021]
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MASTER GALIBERATION CQO ,LTD

Certificate No.: MC 2413810

Customer

Reterence Job No.
Description
Manufacturcr
Serial No,
Marking

Method

Location of Calibration

Environmental Conditions :

Master Calibration Co.,Ltd.

547 Soi Rarchadanivar, Kwaeng Semsenmok, Khet Huaykwang, Banpkok 10310
Tel. : (02) 274 2978-9, (02) 2742987-8 Tax : (02) 274 2518, (02) 274 2989

Website : w om C-mail : com
TEMPERATURE
CONTROLLER ENCLOSURES

NSCTISETIS 17025
CALBRATION 0183

Page 1 o[3

‘Water Analysis Center Co., 1td.
1/94 Moo 5, T.Kantham, A.U-Thai, Ayutthaya 13210,

24-2841 Received Date 16 December 2024
: Incubator Resolution r01C

Memmert Model o IN260

D619.0170 ID. No. D WWL 0192

Additionally for the purpose of identification by this laboratory a labef marked
with this certificate number { MC 2413810 ) has been attached to the case.
Tn-house calibration procedure MWI-T-033 this method Basc on
TLAS G-20-1/02-08 "Temperature Controlled Enclosurcs”.

: Water Analysis Center Co., Ltd. ; Laboratory

Ambient Temperature : { 23.3 te 24.1 }°C

547 Soi Ratchadanivat, Kwacng Samseomok, Kbet Huaykwimg, Bangkok 10310

MCAL

Tel. : (02) 274 2978.9, (U2) 274297-8 Fax : (02) 274 2518, (07) 274 2989

MASTER CALIBRATION CO.LTD. Wabsite * om E-nail ! eali on
Certificate No.: MC 2413810 Page 2 of 3

Reference Standard Instrument :

Description Certificate No. Serial No. Due date Traceable thru

Data Acquisition/Swileh Unil MC 2400121 MY39002240 18 Mar 2025  MCAL

With RTD 1. No.10/1 to 10/9
Traceability :

The measurement standard traceable to the intermational system of units (8T) through certificate as mentioned above

1. Calibration Procedure:

This Instrument was calibration according to TLAS (-20 by comparison with calibratcd thermocouple
type T under no load condition. The Thermocouples were placed on nine points and located one thermocouple
in each of the igh comers ol the chamber and was away from the each wall of 5 em to 10 em. And placed the
ninth thermoconple within 2.5 em of the geometric cenier of the chamber.

Temperature Uniformity - (he maximum differance of measured temperatures al any sensors and the

d at the refe location which are observed at the same time or at as close an

observation time as possible to delermine the temperature pattern or homogengity within the chamber under
steady state conditions. The reference sensar should preferably be localed at the geometric center of the chamber

Temperature Stability - one-hall’ of the preatest maximum difference of measured temperatures at any one
Sensor.

(verall Variation - The DifTerence of the maximum and minmum measured temperatures throughout

Relative Humidity : ( 54.8 t0 64.8 ) % observation.
16 December 2024

Date of Issue : 18 Devember 2024

Date of Calibration
= "% Overall Ambient Temperaiure around the Chamber veriation : 1.2 °C
Overall Line Voltage variation : 0.1 ¥

Chamber Size (W*II*D) : 65 om x 80 em x 30 om.

C}u\lmvl‘i}

Chalermkit Rakphada
( Calibration Engineer )

Checked by : Approved by :

Ak Py
Aittipong Kanjhna¥isit *

(Technical Manager)

Figune & Seaar Lustllaion Tosation

The uncertainties are for a confidence probability of approximately 95%

This certificate is issued in accordance with the conditions of accreditation granted by the National Standardization
Council of Thailand-Office of the National Standardization Council that hag assessed the measurement capability of
the laboratory and its traceabilily 1o recognized national standards and to the units of measurement realized at the
carresponding national standards laboratory. This certificate may not be reproduced other than in full except with the
prior written approval of Master Calibration Co.,Lid.

Checked by : a’lﬂ!ﬂ'h\d

[MCF-Q-077 ; Revé ; Diate : 22/04/2021] [MCE-Q-077 ; Rev.6; Darc: 22/04/2021]

M c u . 547 Soi Ratchadanivar, Kwaeng Samsennok, Khet Huaykwang, Bangkok 10310

Tl £ (62) 274 3978.9, (02) 2742987-8 Fax : (02) 274 2518, (02) 274 2989
MASTER CALIBRATION CO.LTD. Wehsite i G i

0 Fornadl © i

Page 3 of 3

Certificate No.: MC 2413810

2. Result of calibration :

Temperature Measurement Accuracy Test

Indicating * Uneertainty
Measured Temperature (°C) ar Spread Locations Unecrtainty
Temperaturc does not include
©Cy # #2 #3 4 #s #6 #7 #3 || Ref.#9 =0y stability. =°C)
35.0 35.00 || 3520 [ 35.00 | 35.20 || 34.90 )f 35.00 § 34.80 j| 34.90 || 35.00 0.22 016
(¥) : Non Accredited
Chamber Characterization Result
Desired Controller eati p T Overall
Temperature ‘Temperature Temperature Tniformity Variation
C) °C) 0 Q) (8]
35.0 350 350 025 0.50

1'he reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage

factor & = 2.0, providing a level of confidcnec of approximately 95 %.
‘This certificate will certify of the calibrated equipment anly.

End of Certificute

(hvineist

Checked by ¢

[MCF-Q:077; Rev.6 Date s 22/04/2021)
APRIN -7
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