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Calibration Certificata 1D
THZH60-009-082520-ACC-TH

Metiar-Toledo (Yhailand) Limited
272 Soi Boonvijai 4, Banghkas
Huayiewang, Bangkek 10310
THARAND

wWw.mil.com

HSC TS0 TIS 17025
CALIBRATION 0062

Accuracy Calibration Certificate

Customer
Company: VWATER INDEX & CONSULTANT CO. LTD.
Addrass: 228£7-B Soi Charansatitwong 95971, Charansanitwong Rd., Bang-aor
City: Bangphlat Contact: Mungruthar Sairat
Zip f Postat: 10700
State / Provincs: Bangkok
Order Murber: Il lll‘ H ! “ " ﬂ ![ H]
B !
T TISTOE 0ok
Weighing Device
Manufackirer: wiettler Tolzdo tnsirumant Type: Weighing Instrument
Madel: MEZ04TSI00 Assel Number: J00El7
Serial Ho.: BI24237367 Terminal Modal: NIA
Building: Qifice Terminal Sarial No.: ReA
Floor: 2 Teminal Asset No.: TR,
Baooni: taboratory

1 220¢g 0.0601 g

Procedure
Calibration Guideling; BURAMET £g-18 v. 4.0 (11/2015)
METTLER TOLEDO Work Instructian: CPANTO3HS

This calitration cerlificale contains measurements for As Found and As Lefl calibrations.

The sensiivity/span of the waighing instrument was adjusied before As Found and As Lef! calibrafions wilth a built-in weight,

As Found ¢ Star: 26,2 °C End 26.8°C

: Slart: 41.5 % End; 42,4 %
AsLaft | Slat 26.8°C Endi 26.5°C  Start 419 % End: 413 %
As Found Calibration Data: 25-Aug-2020 Callbrator: C}ﬂ{gﬁ
As Laft Calibration Date: 25-Aug-2020 C}
tssue Date: 264 ﬂ,{‘j B Phithawat Kunavuti
Approved Slgnatory:
by é&f /’,;‘?7;?
8 Kassdharn Tassanachasakul
71 Sanli Jitnivorn
[:{’Su;achel Sukkate
Solware Versiesy 1.22 0,204 & METTLER TOLEDO Page 1ol 5

Repaoit Version. 2 100
Forey Number, F103C

This is an onginal docurment and may not be patially repreduced withoul the

written pesmission of the issuing talibration latoratory.




Calibration Certlficate iD
TH2060-009-082520-ACC-TH

Measurement Resulis

Repeatability

Test Load: 100 g

As Found

1 99.9950 g 100.6001 g @ AsLet AL

2 99.9996 g 100.6000 9 #od

3 90,8506 g 100.003179 ’ id

4 99.9996 g 100.0001 ¢ d

5 98,9997 g i00.0001 g 2

&) 29.9985 g 10G.0000 g ek

7 30,9986 g 00,0000 g . © &

5 Su.9990 g 100.0001 g o

9 99.9997 g i00.6001 g & 4

10 99,9946 g 1000001 g s, ¥

gi‘:s:;i 0.00006 g £.08005 g
The “d" in the graph repesents the readablity of the 1angefmterval in which the
(est was perdarmed,
The resulls of s graph sre based upon the absolute values of the dilferences
from the mean velus.
Eccentricity

TestlLoad: 100 g

1 909998 g 100.0000 g p

2 99,9990 g 1000001 g / Od ‘a\ ;f/ id 24 |

3 99.9048 g 100.0601 g { } k !

4 99.9995 g 99.9993 g \ [ )

5 598097 g 160.0000 g C1d / o 1d ad
g:z:;:;nr: 0.00039 0.0002 g As Found As Left

The "d" in the graph represents the readability of the range/interval in which

the lest was perfomed,

Soltware Versicn 1.22.0.20% W METTLER TOLEDO Page 2 0f 5

Repod Version: 2.10.0
Form Humser F103C

This is an onigingl dosument and may net be partially tepredused wihou the

¥ndlen pesnvssion f e isswing cakbralion isboiatory




Calibration Certificaie D
TH2060-002-082520-ACC-TH

Error of Indication

As Found

i0
11

As Laflt

L h -

E=N

£33

W

-t
=)

11

Erron ¢! Indwalon [o)

O,GGD 2]
0.0500 g
G.1000 g
2.5000 g
1.0000 g
10.0000 g
ORI
50.000G g
10G0.0000 g
1500000 g
200.0000 g

0.0000 ¢
60500 g
0.1000 g
0.5000 0
1.0006 g
10.0000 ¢

20,0000 g
50,0600 g

100.0069 g

000000 ¢

2000000 g

0.0000 g

00500 g
0.1069 g
0.5000 ¢
1.0000 g
10.000G 9
14 95499
50.0008 g
99,5997 ¢
149.9955 ¢
1998992 g

G.0000 g
0.0500 g
0.1800 g
05000 g
1.0000 y
iG.0000 g
20,0000 ¢
50.0001 g
100,0001 g
150.0001 g
200.0000 g

0.(]0 g
{.0000 g
0.0000q
C.0600 ¢
0.0000 9
2.0000 g
OGO g
(.0000 g
-0.0003 g
-D.0005 g
-L000E g

0.0000 g
0.0000 g
0.0000 o
0,0000 9
0.0000 g
0.0000 ¢
0.0006 g
0.0001 4
0.0001 g
006081 g
0.0060 g

Catibration Ponits (5]

0.13 mg
0.4 mg
0.14 mg

.14 mg
9.1 mg
0.&5 mg
0,16 mg
(.20 mg
2,29 mg
0.42 myg
0.51 mg

0.11 mg
013 mg
0,13 mg
0.11.3.mg
.13 g

0.4 mq
G.tb g
J.18 mg
0.26 mg
.37 mg
443 myg

ROM R M) R R R RIONY N RZ

s8]

Y ORY RS

ORI I G N M

As Found

¢ Asleft

Far improved legibity of the

graphics only e easing

measurement points se shswn and
measuiemend points close o zero

ara nod displayey.

The unceriginty stated is the expanded uncertainty at calibration oblained by mulliplying the standard combinad uncentainty by the

coverage (actor k - which can be larger than 2 according to EURAMET cg-18. The value of the measurand ties within the assigned range
of values with a probability of approximately 95%.

The user 15 responsible fon mamlzining envicormenta! conditions end the setings of the weighing instrument when it was calibrated,

Soliware Version; 1.22.0,208

Report Version 2 100

Form tlumber: F103C

w RETTLER YOLERO

Thiz i3 an onging docunent and may not be parlially reproduced wathoul the

wiillen pecmiggien of e isseing calidsation faboralory,

Page 3of %




Calibration Certificate 1D
TH2060-009-082520-ACC-TH

ETTL

Test Equipment

Al weights used for meliological lesting are waceable 10 national ot mlemalional standards. The weights were calilnaled and certified by
an accredited calibration laboiatoly.

Weight Set 1: OIML E2
Weight Set No.: WE3R Date of lssue; 17-tdar-2020
Cestilicate Mumbes: 168237 Cakb ation Due Date: 09-8ep-2021

Thermo Hygrometer

Equipment MNa.. 74 Date of Issue: 24-Jun-2020
Certificate Number; 20H1531 Calibration Due Date: 24-Jun-2021
Remarks

FACT adjustment functionality activated

Value of ihe buil-n weight adjusted

Equipment condition: Good

Mext calibration sccording (o customer's procedure

End of Accredited Seclion

The informaton below and sy attachments 16 this calibration cerificate are nol part of the accredited calipration.

Sefwware Yersion: 1.22.6.209 & METTLER TOLEDO Page 4 of &
Repart Version: 2.10.0 This is an onginal document and may nat bz parvaky reproduced without the

Foim Naimber 1830 wnlten parmissien of the isswng Calbraton laborstony,




Cailibration Certificate 1D
TH2060-009-082520-ACC-TH

Measurement Uncertainty of the Weighing Instrument in Use

Stated is the expanded uncerainiy with k=2 in use. The formula shall be used for the estmation of the uncertainly undes consideration of
the errors of indication. The value R reprazents the net joad indication i the uit of measwe of the device.

Temperature coefficient (ot Gie avaluation of he measwement uncartainty in use: 15168 K

Temperature rangs on site fo! the evalualion of the measwament uncertainty In use:

Linearization of Uncartainly Equation

i

1 Gg-4204g : Uy =014 mg+ 0.0t mgdg R U= 913 mg + 8.00703 mylg - R
To optimize the stability of the inesrization, besides of the zelo [oad only increasing measuiement points wilh a test load of 5% of the
measurement range of laigsr ate taken lor the calculation of the near equation.

Absolute and Relative Measurement Unocertainty in Use for Varous Net indications (Examples)

0.0220 g 0.14 mg ' 0.64% 0.13mg 0.58%
0.22G0¢g 0.1 mg 0.065% .13 mg 4.060%
22000 g 216 mg 0.0075% 0,15 mg 0.0066%
22,0000 g 0.38 mg 0.00179% .28 my 0.6013%
220.6000 g 2.6mg ) 0.0012% 1.7 mg 0.00076%
!
- T a\\*w-‘_v__ -
Preagrang Fonoge {5 ] Re ety {0}
As Found As teft
Sofware Version: £.72.0.208 W METTLER TQLEDO Page 5ol 5
Hepod Version: 2,10.0 Ttz 1o an ougenal decement and may no! be patbally tepreduces wihoul the
Formn Numba:. F103C

writlen permusgion ol the issuing calibrat:on laboratory,




Attachment o Calibration Cerlificate:
TRHE0-009-082520-ACC-TH
GWP* Cerlificate

As
Found

As
Left

®

s
-

W

&

The weighing device meets the given The weighing device meets the given
process requirements. process requirements,

i,"‘ The weighing device does not meetl the given safety factor
*requirements.

Tests Pedormed: Ag Found As teil

Process Reguirements

{
Weighing Tolatancs: 1% l Smallest Net Weight. 0.0150 g Safely Factos: 2

Safe Weighing Range

Whvle fhe values in s gragl: reluen o sctual calitnaton esalts, the tieaseroment ancerlanty cotvas sre sisply o wseat seplesentaton, This aeaptt taliecls As teluiesting, untess anly As Fourg
Veats pratiormed,

Software Version 1220 208

WMETTLER TOLEDD Pane 1 of 4
Repod Version: 2.10.0

This is an onginal decument aind may not be padially remodueed witboul the

Form Mumber F103C

wailan pemussich of the iwsuing calibration abo oy,




Altachment to Calibration Certiticate:

THROB-009-082520-ACC-TH

GWPR Certlificate

Tolerance

0.1%

0.2%

0.5%
1%
2%

.
5%

014141 ¢
0.0703% g
0.02803 y
001400 g
0,00700 g
0.00280 ¢

2
9.28503 9
014141 g
0.05610 g
0.02803 g
0.01400 g
9.00580 g

Satsly Facior

3
042397 g
0.21331 g
0.08447
0.04209 g
02101 g
200840 4

5
0.74029 9
0.35858 g
614141 g
0.07031 g
0.03508 9
041400 g

10

157300 ¢

0.74029 ¢
0.28603 g
014141 g
0.07031 g
(3.02803 ¢

%%53 Pags: The determined minimum weight meets the requitement for the smallest nel weight,

As Left Minimum Weight Table

Sately Factor
Toleranca i 2 3 5 ____‘. a
G.1% 0.52‘/:-59 4 U.Qf;ﬁbé q 0.38765 g 6.555)59 [+ 1.36058 g
G.2% G.G‘G-&l“}’ q 0.12739 g 018176 g 0.32189 g t}:ﬁiﬁﬁso G
0.5% 002533 g 0.05074 g 0.07622 g 0.1273% g 0.2565%9 ¢
1% 0.01286 g 0.02533 g 0.03802 g 0.06347 o 012738 g
2% 0.00633 g 0.01286 g 3.01840 g 3.03168 g 0.06347 g
5% 3.00253 g 0.00506 ¢ 0.00759 g 0.01266 g 0.02533¢g

Qfﬂ Pass. The detenmingd mininwm waighlt meets the requitement fon the smailest nel waight,

.X . i
f\ The determmed minimum waight does nol mael the salely laoio,

Al lhese net mimmern weight values, the measurement uncertainty of the weighing device 1s equal 1o of less than 141 (ro sately taclor), 172,

13, 15, or 110 of the required tolerance. The values are calculated with k = 2 end based on the linear formulz of the measurement uncenainty
of the weighing device in use,

The safely factor for As Found is always 1. This implies no safety factor. As Found testing looks al the behavior of the instrument from e past

until test acourred. Fo the pasl, it is nacessary to know thal the lDlmance was met, but not the safety factar. The safety factor is a proactve
measws to apply for futule measuvremeants,

Notes on minimum weighi vaiues in above tabile:
T NIA™ s shown above, 5o 2ppropiale value could be caleulaied.

2. METTLER TOLEDQ is nat tesponsible (or the definition of he process requirements.

Seltware Versian® 1.22.0.209 MEITLER TOLEGO Page 2 of 4
Repoit versicn 2.10.5 Ths o an engingd document and seay not be paitislly tepoduced vathoot the

Form famter. £103C wiillen permission of the sswag calibraton lakarmsny,




Allachment to Calibration Certificate:
TH2060-009-082520-ACC-TH
GWE? Cortificale

easurement Results

Resulis Summary

As Found: v o v
As Lefyl 1 o W

«" = Passed

% = Failed

. = Salety Factor not met

Repeatability

Test Load: 100 g

0.1% RIR RIA LA

, 0.2% N WA NIA

' 9.5% NA M4, His
) 0.00006 g° 0.00005 ¢

1% 0.00008 g o v

4% 000015 o ' v

5%, 3.00038 g < o

"The calcuinted slandard deviation vatue is balow the tounding error of the balance. The 6.4 17d rule is used for the assessment of this
repeatabilily test and the calculabon of he minimum waighi.

The weighing tolerance is mel if the standard deviation is less than or equal 1o the corresponding control limit.

Eccentricity

Testload: 100g

0.0500 g

- ‘ W
0.24% 0.1600 g : < "
0.5 90,2500 g : e ; 7
00003 ¢ 0.0002 g
1% 0.5000 g o &
2% 1.0000 g o Vs
5% 25000 ¢ W v
The weighing tolerance is met if the deviation is less than or equal to the corresponding control limit.
Soltware Verson: 1.22.0.209 LHIETTLER TOLEDO Fage 3of 4

Report Verslon 21040 This 15 an ongnal dozument and imay not be partially reproduced withouat Ihe

Fuor Numter. F303C vaten permission of the ssoig celibralion Jaboratony,




Attachment to Calibration Cerlificate:
THZOGH-009-082520-ACC-TH
GWP= Cenificale

Error of Indication

As Found
00000 ¢ 0.0000 g N/A MNiA : N_{A NIA P N.’_A_
26000049 «0.000tg - 00100g 0.0200g - 0.0500¢ G.1000 g , 80,2000 g
50.0000 g 0.000G g 0.0250¢g 0.0500 ¢ 0.1250 g 0.2500 g : 0.5600 g
100.0000 g -0.0003¢ - 00500¢g 0.1000 g 0.250G ¢ 050009 1.0001 g
150.0000 ¢ -3.0005 g 0.G750 g 21500 g : 0.3750 g 0.7505 ¢ , 15000 g
200.000Cg  -0.0008g : 0.1000g 020009 ¢ 0.560U0Dg 100009 | 2.0000g
W e W o s
As Left

17N
0.5000 g
1.2500 g
2.5000 g
37500 g
5.0000 g

o

0.0000 g 0.0000 g NiA VA, MIA /A : NfA
20,0000 g 0.0000¢ 0.0100g 20200 5 J.0500 g 0.1000g ! 0.2000g

50.0000 g Q0001 g 0.0250 g 0.0500 g 01250 ¢ 0.2800g ¢ 050004
100.0600 g 00001 g 0.0500 g 0.3000 g 0.2500 g 0.5030 g ' 1.0000 g
150.0000 g 0.0001 g 0.0750 g 01560 g . 0.3750 ¢ 0.7500 g 1 1.5000 g
200.0000 g 0.0080 g G.1600 g 02000 ¢ 05000 ¢ 10000 ¢ 2.0000¢

Ve v v g W

The weighing lolerance is met il e error (of indication) for each test point is less than or equal to the corresponding conbiol
liesit for that particular weighing iolerance. Results al or close 1o the zero point cannat he 2ssassed.

NIA
0.5000 g

Soliwae Vesion 1220200 CSHRETTLER TOLEGD
Reparl Yersion 2,500 Tius is an onginal document and may niot be parually 1eproduced vathoul the

Form Humper: F103C weitlen petmission of e ssuing calivakon lboralory,
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Callbratlon Laboratory
Hattler-Tolode (Thalland) Limlted

277 Sol Soonvijal 4, Bangkap!

Huaykwaong,Bangkok 10310

THALAND

HSC-TISI-TIS 17025
CALIBRATION €062 wwaw,ml.com

GCertiflonte Humbar ¢ CCM-0538-20.C

CERTIFICATE OF CALI

RATION

Customer
Company : WATER INDEX & CONSULTANT CC, LTD.
Address ; 22%/7-8 So Charan Sand Wong 95/1, Charan Sasit Wong Road
City : Bangh sor. Bangphiat CustomeriD : 30.‘{5.123.80 )
Zip/Posial BANGKOK 10700

Work Qrder No, : 220438387

reVice

Ghject S Equipment : Weights set 15200 g

Manufacturer : METTLER TOLEDC
Calibration - Convaniional tdass Typa / Model F1
Serial No. : 1D No. :
{Provide by customer)
Comment: Recalibration.
Environmont Condiflons

Ambient Temperature : (22£2)°C Relative Humidity 1 150£10)%

Atmospiieric Pressure : { 1610 £ 10 Y hiFa Mean air density - (1.2 £0.3 ) koim®

Calibration procedure : In-house meihod | CPAARI/G2 based on GIML R 111-1 : 2004E)

Date of Recelpt: Augus 26 2023

Date of Calibration : Lgust 26 2320

Calibrated By : Gawin Thananthona.
i
/ i
Approved by : eend

Appré;«!ed Signatory
Surida Jarosnhyol.
7 swachet Sukiate.

Date of Issued : August 31 20

Meastrement 1esUHs. Measurament uncentanbes vaih eonfidence nlerval and messurarnont procosiie ore lsted on the folfowang pages ant form parl of be certdicats

The cantems of tha catlificale nay be publehed of reprotucad o passad ta 5 tird party enly in ful excepl wih the phio sailten approsst
ot lhe Galtbralien Cenler, Melller-Toledo (Thatland) Lig

G FOSIC by Meter-To'edo (Thadmndilld  Rev. L 18 i 39 Thss £ gn onginot dogumet

Page 1013




Calibration Laboratary

Hetller-Tolado (Thalland} Limitsd

272 Sol Seonvijai 4, Banghapi

Huaykwang,Bangkok 10310

RSC-TISI-TIS 17025 (' AND
CALIBRATION G062 W mieom

Certificete Numbar : CCH-0538-20-C

Peviee

Object / Equipment : Weighls set 1 g- 200 g Manufacturer : METTLER TOLEDO

Calibration : Conventional Mass Type/Modef: F1

Serial No. : D No. ! .

(Provide by customer)

Pate Shest Conventlonsl isss Walus

Senal
arkliin
f; ﬂ §

tqg 14011022 g + 0017 mg 003C my: * 0.0 mg
0o 14011363 0a - 0445 mg Q60 mg 1 0.25 mg
10c g 11119481 WWog - 0I5 omg 18 mg % 4.5 mg
200 g 00 g - 018 mg 02 mg # 1.0 mg
Condition of calibrated object : Weights are in good condition
Resull of calibration . J Belote Adjustment ;Aﬂer Adjustingig

Datn Sheot Copventlonst Base Velue

1g 14011022 ig + 0017 myg 0030 mg % Q.10 [ls]
Wy 14011353 g + 0.004 myg Go6G mg 0.20 mg
W0 q 11178461 100 g - G325 mg i wmg. % 0.5 mg
200 g 200 g - 018 mp 630 mg 1.0 mg
Condition of calibywated obisct : W eights are in good condition
Resuli of calibration : Belore Adjustment / Aler Adjustmant

The calibralion rescll apply only the above calibrated ilem and was found accurate as shows on date and place of calibraiion onfy,

QFOSTC by Metier Teledo (Tondand) Lid Rew. 2, 18 3un 2015 This © g1 engnat dosurmsal

Foga 2013




T

Calloration Laboratory %g %ﬁég%
Mettler-Toledo (Fhaltand) Limited
272 Sol Soonvijnl 4, Bangkapl

Huaykwang.Bangkok 10310

THAILAND

N5G-TISI-TIS 17025
CALIBRATION 0062 wesw.mt.oom Cartiflcate Humbar CCH-0538-20-C

Bovies

Object / Equipmenit Weights st 15- 200 ¢ Manufacturer :  NMETTLER TOLEDD
Calibration : Comrenbional Mass Type / Model 1 Fi
Serial No. : - iD No. : —

{Provide by customer)

Calftratlon Gbfecté

Material : Stainiass siael, Density : {F430+ 140} kgm

Case : Contained in a wooden and plastic box.

The cafibation was performesd by comparison with the referense weights of the Calibration Center in air by using
the substingion waighing method (ABA) on 3 mass compartator, the conventional mass vatues ware determined.
{he convantional denstty of the waights : 8006 kg/m®
The calibration wos pedormed by using Calibraton Laboratory's inhouse calibralion mathod & CFIMOG1/02

Reference standards instrumen .

Instrumany Ol Class  Modsl  Senal No/Control Mo, Cenificals No, Dus Date
tanuard waeighl set METTLER TCLEGO EZ 1. 1%g MOLO20D0t 1506562 Mar 16,2021

#azs Comparate! TR £585145 TH2G2E-017-041928-ACC-TH Apr 18 2621

Mazs Comparater AXIODE L139RR0AG TH2O20-3-041020.ACCTH  Agr 18, 2024

Heasurement Uncertalniy

The given exiended measurement uncenainty is the standard uncerainty of the measwement multiplied by

an extension factor k = 2, which corresponds 1o a corfidence lavel of aboul 95% for a normat distribution.

The standard uncentainty was calcuiaied according o the publication “Exprassion of the uncerdainly of
measurament in calibralion” . Doc. EA-4402. from the components of sncanainty of the referance, of the
calibration procedure and erwironmenial condilions as wall as of the shorl-tem effecis of the measured object,

Excepi calcuiationT he standard uncenainty dus to magnetism{Uma) in case weight ¢on't accordance with the
requirement DIML Recommendsations.

Treceability

The measuremant is tracaabls to nalional standards, which realize fhe physicat unils of measurement (s

- Swiss Federal Office of Metrology and Accreditation (METAS). through Mettler-Tolede GmbH |, Switzerland {5C5032)
- Swiss Federal Office of Matrology and Accreditation {METAS), through Caltbration Lab MT-TH Catibration No.0062)

END OF REPORT

OFOHIC be Wotier- Toledo{Thalimd) Lid . Rev. 2, 16 Jun 2010 Thiz = o0 aaging! gocarment
Pag: Joiz
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Supplentent to Calibration Certificate Mo. Q20071064

CERTIFICATE OF CALIBRA

FOR

NOMENCLATURE : GRADUATED CYLINDBER
MANUFACTURER : WITEG

MODEL /TYPE : 50 mi

SERIAL NO. : N/A [198G62-3]

CLID, NG, : 272061155

JOB CONTROL NO. : 200818071064

CUSTOMER WATER INDEX & CONSULTANT CO., LTD.
229/7-8 SOT CHARAN SANIT IWONG 95/1,

CHARAN SANIT WONG RD., BANG-AQR, BANGPHLAT, BANGKOK 10700

DATE OF RECEIVED : 18 August 2020 DATE OF ISSUED : 27 August 2020

Reporvel ealibration screening must not be taken in part. Except complete, Without the spproval of the Calibration Laberntory Co., Ltd

Calibrated By : Prapaporn Khaochalee

Calibration Engineer

=
;..gqf
B
EX
F
%
",1.

Approved By : Mongkol Yotsoontorn

. ml:__««"
st

b gttt

Authorized Signatory

27 August 2020

This Calibration Certifieate documents the traceability to nationat standards, which realize thie units of measuremend necording to e

International System of Units ( 81)

Certificate No. Q2007106441

F3-013-04/01-12

eolesatibrag
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REPORT OF CALIBRATION
FOR

NOMENCLATURE : GRATHIATED CVEINDER
MANUFACTURER : WITEG

MODEL/TYPE : 50 mi

SERIAL NO. : CN/AJ198G62-3

DATE OF CALIBRATION : 21 August 2020

ENVIRONMENT CONDITIONS

Temperature : @0t 2.3) °c Relative Huomidify 307k vy % RH
PROCEBURE USED

This mstrument was calibrated under procedure No. WI1-305-84 based on ASTM E542-01 as calibration guidelines.

The calibration was performed by using Electronic Balence Thermo-hygrograph, Bmonicter sud

Liguid-in Glass Thermometer mainiained by the Calibration Laboraery Co., Lid,

REFERENCE STANDARD USED ¢

1. Barometer, Barigo SN.O01.

2. Electronic Balance, Sartorius Model CPA2245 S/N 23908487,

3, Therme-hivarograph, fsuzu Model 3-3126 57N 307604210

4. Liguidein Glass Thetmometer, Braonae S/ L.

TRACEABILITY

1. The measwremens are (raceable (o International System of Units (81, through Calibration Laboratory Co., Lid,
Certificale No. Q20028444, Due Date 09 Marely 2021,

2. The meastrements are traceuble to internationat System of Units (S, through Calibration Laboratory Co., Ltd
Certifivate No. Q2003 1363, Due Date 08 Aprii 2021,

3. The measurements are truceable to International System of Units (S1), through Calibration Laboratory Co., Lid.
Centificate No. Q20018100, Due Date 28 February 2021,

4, The mensurements are raceable o International System of Units (813, through Technelogy Promation Association

{ Thailand-Jupun 1. Certificate No. 201501, Due Dale 23 Aprit 2021,

UNCERTAINTY

The reported expanded uncertainty of measurcntent is stated as the standard unrcertainty of measuremen: mulliptied by the coverage
{actor complics with the table which for a nommal distribution corresponds to a coverage probability of approdimately 95 %.
1t has been evatuated according to the *Evaluation of the Uncertainty of Measurement in Calibration (EA-4/02 M:2013})"
Certificate No. Q20071064

F3-11-04/01-12

page 2of 3
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CONDITION CF CALIBRATION ITEM : GOOD

MEASUREMENT RESULTS : (X)) withont adjustment { ) adjustment

Fhe calibration was performed by applicd volume 1o the Deviee Under Catibration (DUCT . The actuat volume readings
from STD were reported in average of seven limes measurements,

CALIBRATION DATA

CORRECTION OF VOLUME

BUC Test point (ml 1] Actual volume € mi ) Correction { ml } Uncertainty 3 {ml} | Coverage factor k
Ht L0903 + (0593 0.0120 2,00
30 30.1034 +0,1034 0.0180 2,80
S 30,1052 +0.1082 00180 2.00

Type of glussware : w Contain L o Deliver

Note, NeA = No Assignment

This report is valid Tor the above stated instrument/s oaly.

#iE End of Ceplificate #4##

Certificate No. Q20071864

F3-011-04/01-12 page3of 3
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Supplement 1o Calibration Certificate No, Q20071665
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CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE : GRADUATED CYLINBER
MANUFACTURER : IEOLAB
MODEL/TYPE : 100 m}
SERIAL NG. : 3133-5¢
CLID. NO. : 27141910
JOB CONTROL NGO, : 200818071065
CUSTOMER WATER INDEX & CONSULTANT CO., LTD.

229/7-8 SOF CHARAN SANIT WONG 9571,

CHARAN SAMIT WONG RD., BANG-AOR, BANGPHLAT, BANGKOK 10700

DATE OF RECEIVED : 18 August 2020 DATE OF ISSUED : 27 August 2020

Report of calthration sereening st not be talien in part. Except comiplete. Sithout the approval of thie Calibration Laberatory Co., Lid.

Calibrated By : Prapaporn Khanchalee

Calibration Engineer

f=A

Approved By : Mongko!l Yotsoontorn

Authorized Signatory

27 August 2020

This Calibration Certificate documents the traceability to national standurds, which realize the units of messurement aceording to

the Internationa) System: of Units (813

Certificate No. Q2007106541

F3-012-04/01-12 page 1 of 3
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REPORT OF CALIBRATION
FOR

NOMENCLATURE : GRADUATED CYLINDER
MANUFACTURER : ISOLABR

MODEL/TYPE : L0 mi

SERIAL NO. : 3133-50

DATE OF CALIBRATION : 21 August 2020

ENVIRONMENT CONDITIONS ¢

Temperature ok 25, e Relative Humidity (Sﬂi i) % RH
PROCEDURE USED :

This instrument was calibrated under procedure Mo, WE-305-84 based on ASTM E542-01 as calibration guidelines,
The calibration was performed by using Electronic Balance, Thermo-liygragraph, Barometer and

Liguid-in Glass Thermemeser maintained by she Calibration Laboratory Co., Lid.

REFERENCE STANDARD USED

1. Barometer, Barigo S/N.001.

i

- Electronic Balance, AND Model GF-600 S/N. 14637938,

3. Thermwo-hyarograph. isuzu Meodel 3-3126 S/N. 30700424,

4. Liguid-in Glass Thermometer, Brannan S/N. 1.

TRACEABILITY

1. The measurements are traceable W [nternationad System of Units (810, through Cafibraien Laboratory Co., Lid.
Certificate No. Q20020444, Due Date 09 March 2021,

2. The measurements are fraccable to International System of Units (SIY | through Calibration Laboratory Co., Ltd.
Certificare No, Q20038099, Duc Date 27 February 2021,

3. The measurements are raceable to International System of Units (ST shrough Calibration Laboratory Ce., Lid,
Cerrificaic No. Q20018100, Due Date 28 February 2021,

4. The measurements are raceable to Internationad System of Units (81D, threugh Technology Promotion Association

{ Thailand-Yapan ). Certificate No. 201501, Due Dae 23 April 2021,

UNCERTAINTY

The reported expanded uneertainty of measurement is stated as the standard uncertainty of measurement multiplied by the coverage
factor complies with the table wineh for a normal distribution corresponds to a coverage probability of approximately 95 %.
it has been evaluated according 1o the "Evaluation of the Uncertainty of Measurement in Calibration (BA-4/02 M:2013)"
Certificate No. Q20071065

F3-011-0d/01-12 page 2 of 3
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CONDITION OF CALIBRATION ITEM : GOOD

MEASUREMENT RESULTS : (X)) without adjustment () adjustment

The calibration was performed by applicd velume 1o the Device Under Calibrasion (DUC) . The actual volume readings
from STD weere reported in average of seven times meassrements.

CALIBRATION DATA

CORRECTION OF VOLUME

DUC Test paint { mi |}

Actual volume ( ml }

Covrection { ml )

: RN
Uncertainty T{ mi)

Coverage foctor k

ta 10347 0447 0.013 200
1 30,442 +{442 4018 2,00
100 100.463 +(.463 0.035 2,00

Type of glassware : E to Contain D to Deliver

This report is valid for the above staled fnstrument/s only.

#itE Lnd of Certificate ###

Certificale No. Q20071065

F3-011-04/01-12 page 3 of 3
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Supplement to Calibration Cerlificate No. Q20071066

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE : VOLUMETRIC FLASK
MANUFACTURER : ISOLAB

MODEL /TYPE : 50 mi

SERIAL NO. : G17217-12

CLID. NO. : 272001156

JOB CONTROL NO.

260818071066

CUSTOMER WATER INDEX & CONSULTANT CO., LTD.
220778 SO CHARAN SANIT WONG 95/1,

CHARAN SANIT WONG RD., BANG-AOR, BANGPHLAT, BANGKOK 10700

DATE OF RECEIVED : 18 August 2020 DATE OF ISSUED : 27 August 2020

Report of ealibration sereening imtust not be taken in part. Except complete, Witheut the approval of the Calibeation Laboratery Ce., Ltd,

Calibrated By : Prapaporn Khanchalee

Calibration Engineer

Approved By : Monglol Yotsoontorn

Authorized Signatory
27 August 2020

This Calibration Certifieate documents the traceabifity to national standards, which realize the units of measurement according to the

Enternational System of Units (81)

Certiffeate No. Q20071066A1

FF3-012-04/01-12
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REPORT OF CALIBRATION

FOR

NOMENCLATURE : VOLUMETRIUC FLASK
MANUFACTURER : ISOLAB

MODEL / TYPE : 50 mi

SERIAL NO. : G17217-12

DATE OF CALIBRATION : 21 August 2020

ENVIRONMENT CONDITIONS :

Temperature : 20t 15 % Relative Humidity (50 10} %RH

PROCEDURE USED :

This ipstiument was calibrated under procedure No. W1-3035-83 based on ASTM ES342-01 as calibraton guidelines.
The calibration was performed by using Blectronic Balance Thermo-hygrograph, Barometer and

Liguid-in Glass Thermometer maintained by the Calibration Laboratory Co., Lid.

REFERENCE STANDARD USED :

1. Barometer, Barigo S/N001,

2. Electronic Balanee, Sartorins Model CPA224S SAN.23008487.

3. Thermo-hygrograph, fsuzu Model 3-3126 SN 30760420,

4, Liquid-in Glass Thermometer, Brannan S/N, 1.

TRACEABILITY

1. The measurenients are tueeable to Intemationsl Systens of Units (ST) through Calibration Leboratory Co., Lid.
Certificate No. Q20020444, Due Date 09 March 2021,

2. The measurements are rageable to International System of Units (S1), twough Calibration Laboratory Co,, Ltd,
Certificate No, Q20031363, Due Date 08 April 2021,

3. The measurements are traceable (o International System of Units (813, through Calibration Laboratory Co., Ll
Certificate No. Q20015100, Due Date 28 February 2021,

4. The measurements are raccable o International System of Unils (81), through Technology Promotion Association

{ Thaifand-Japan ). Certiftcate No. 200301, Due Dale 23 April 2021.

UNCERTAINTY

The reported expanded uncertainty of measurement is stated as the standard uncerlainty of measurement multiplicd by the coverage
factor complics with the table which for 2 normal distribution corresponds 10 a coverage probability of approximately 95 %%,

It has been evalunicd according to the "Evaluation of the Uncenainty of Measurement in Calibration (EA-4/02 M:20H 3)"
Certificate No, Q20871066

F3-011-04/01-12 puge 2 of 3
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CONDITION OF CALIBRATION ITEM : GOOD

MEASUREMENT RESULTS : (X)) without adjustment () adjustment

The catibration was performed by applied volume to the Device Under Calibration (DUC) . The actual volume readings
from: STD were reported in average of seven times medsurements.

CALIBRATION DATA

CORRECTION OF VOLUME

DUC Testpoint { ml ) | Acwal volume ( mi) Correction ( mf ) Uneertainty - (ml) | Coverage lactor k

RI1 49,9860 -0.0H40 0.012¢ 2,00

Type of glassware to Contain [ 0 Detiver

This repertis valid for the above stated instrament/s only.

## End of Certificate #it#

Certificate No. Q20071066

F3-011-04/401-12 page 3 of 3
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Supplement to Calibrution Certificate No. Q20071067
CERTIFICATE OF CALIBRATION
NOMENCLATURE : VOLUMETRIC FLASK
MANUFACTURER : WITEG
MODEL / TYPE : 130 ml
SERIAL NO. H 1736182
CLID. NO, : 272001157
JOB CONTROL NO. : 2008180671067
CUSTOMER WATER INDEX & CONSULTANT CO., LTD.
229/7-8 SOF CHARAN SANIT WONG 9571,
CHARAN SANIT WONG RD., BANG-AOR, BANGPHLAT., BANGKOK 10700
DATE OF RECEIVED : 18 Aungust 2020 DATE OF ISSUED : 27 August 2020

Report of ealibration serconing must net be taken in part, Exeept complete. Without the approval of the Catibration Laboratery Co., Ltd.

Calibrated By : Prapaporn Khanchalee

Calibration Engineer

Approved By : Mongkol Yotsoontorn

Authorized Signatory

27 August 2020

This Callbration Certificate documents the tracesbility to national stutctards, which realize the units of measurcment according to the

Inlernational System of Units ( S1)

Certificate No. Q20071067A1

F3-012-04/01-12 page | of 3
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REPORT OF CALIBRATION

FOR

NOMENCLATURE : VOLUMETRIC FLASK
MANUFACTURER : WITEG
MODEL / TYPE : 104 mi
SERIAL NO. : 173618-2
DATE OF CALIBRATION : 21 August 2024

ENVIRONMENT CONDITIONS

Temperature @ (2.3 °c Relative Humidity 507k 10y vaRH
PROCEDURE USED

This iustrument was calibrated under procedure No, WI-305-88 based on ASTM E542-01 as calibration guidelines.
The calibration was performed by using Elecironic Balanee, Thermo-hyyrrograph, Barometer and

Licuuick-in Glass Thermometer maimained by the Calibration Laboratory Co., Ltd.

REFERERCE STANDARD USED :

1. Barometer, Barigo S/A8.001.

12

. Electronic Balance, Sartorius Model CPA2248 §/N.73908487,

3, Thermo-hygrograph, Isuzu Model 3-3126 $/N.30760420.

4. Liquid-in Glass Thermometer, Brannan S/N. 1.

TRACEABILITY

1. The measurements are traveable 1o International System of Units (S0, through Calibration Laboratory Co.. Lid.
Certificare No. 20020444, Due Date 09 Mareh 2021,

2. The measurements ave traceable (o International System of Units (S1). through Calibration Laboratory Co.. Lid,
Certificate No. Q2003 1363, Due Date 08 Aprit 2021

3. The measurements are traceable to International Systen of Units (81}, through Calibration Laboratory Co.. Lid.,
Certificate Nu, Q200181080 Due Date 28 February 2021,

4. The measurements are traceable to Intemnational System of Units {81), through Technology Promotion Association

{ Thailand-Tapan ). Certificate No. 201501, Due Date 23 April 2021,

UNCERTAINTY

The reported expanded uncertainty of measurement is stated as the siandard unecertainty of meassurement mullipiied by the coverage
factor complies with the table which for a normat distribution corresponds to a coverage probability of approximately 95 %,

It has been evaluated according to the "Evaluation of the Uncertainty of Measurement in Calibration (EA-4/02 M:2013)"

Certificate No. Q20071067

F3-011-04/01-12

page 2 of 3
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CONDITION OF CALIBRATION ITEM : GOOD

MEASUREMENT RESULTS : (X ) without adjustment { ) adjustment

The calibration was performed by appiied volume to the Deviee Under Calibration {DUCY . The setuz] volume rexdings
from ST were reported in average of seven times measurements.

CALIBRATION DATA

CORRECTION GF VOLUME

DUC Test point (ml } | Actual volume (ml) Cotrection ( ml ) Uncertaimty £ (ml) | Coverage factor k

HEY 949444 G516 G.O190 2.0

Type of glessware Mo comain [ w0 Detiver

This report is valid fur the above stated instrument/s only,

## End of Certificate i

Certificate No. Q20071067

F3-011-04/01-12 page 3 af 3
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Supplement to Calibration Certifieate No. Q20071068

CERTIFICATE OF CALIB

\TION

FOR

NOMENCLATURE : VOLUMETRIC FLASK
MANUFACTURER : WITEG
MODEL/TYPE : 1600 mi

SERIAL NO. : 175018-2

CLID. NO. : 272601158

JOB CONTROL NO. : 206818671068

CUSTOMER WATER INDEX & CONSULTANT CO,, LTD.
220/7.8 SO CHARAN SANIT WONG 95/1,

CHARAN SANIT WONG RD,, BANG-AOR, BANGPHLAT, BANGKOK 10700

DATE OF RECEIVED : 1§ August 2020 DATE OF ISSUED : 27 August 2020

Report of entibration sercening must uot be taken in paurt. Exeept complele, Without the approval of the Cnlibration Labaratory Co., Ltd.

Calibrated By . Prapapornn Khanchalee

Calibration Engineer

y

/

Approved By : Mongkol Yotsoontorn

Authorized Signatory

27 August 2020

This Calibration Certificate documents the traceability to natienal standards, which reafize the units of mensurement secording to the

Internationat System of Units (S1)

Certifieate No. Q2007106841

F3-012-04/01-12 page | of 3
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REPORT OF CALIBRATION
FOR

NOMENCLATURE : VOLUMETRIC FLASK
MANUFACTURER : WITEG
MODEL/TYPE : 1000 ml

SERIAL NO. : 175618-2

DATE OF CALIBRATION : 21 Auguost 2020

ENVIRONMENT CONDITIONS

Tenmperature o 2.5) “c Relative Humidity - (50 4 1) YR
PROCEDURE USED

This instrament was calibrated under procedure No. WI-305-88 based on ASTM ES42-01 as calibration guidelines.
The calibration was performed by using Electronic Balance, Thermo-hyarograph, Baronteter and

Liguid-in Glass Thermomerer maintained by the Calibration Laboratery Co.. Lul.

REFERENCE STANDARD USED

{. Borometer, Barige SAN.00L,

1

. Blectronic Balanee, Sartorius Model CPA32028 S/N. 2380851 1.
3. Thermo-hiygrograph, tsuzit Model 3-3126 $/4N_30760420,
4. Liquid-in Giass Thermomerer, Braman S/8. 1
TRACEABILITY
1. The measurements are traceable to International System ot Units (311, throngh Calibration Laboratory Co., Lid.
Certificate No. Q206020444, Due Dae 09 Mareh 2021,
The measurements wre tracenble to [niernational System of Units {S1 | through Calibeation Laboratory Co., Lid.
Certificate No. Q20034022, Due Daie 21 April 2021,
3. The measurements are traceable o Intemational System of Units (813, through Calibration Laboratory Co.. Lid.
Certificate No, Q20018100, Due Date 28 February 2021,
4. The measuremenis arc traceable w Intermational Sysrem of Units (81, through Technology Promotion Association
( Thailand-Japar ). Certificate No. 201501, Due Date 23 April 2021,
UNCERTAINTY
The reported expanded uncertainty of measurement is stated as the standard vieertainly of messurement multiplied by the coverage
factor complies with the tuble which for a normal distribution corresponds t a coverage probability of approximately 93 %,

It has beenr evaluated according to the "Bvaluation of the Uncerinty of Measurement in Calibration (EA-4/02 M:2013)"

Certificate No. Q20071068

F3-011-04/01-12

page 2
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CONDITION OF CALIBRATION ITEM : GOOD

MEASUREMENT RESULTS : ( X} without adjustment () adjustment

The ealibration was performed by applicd volume to the Device Under Catibration (DUC) . The actual volume readings

fram ST were reported in average of seven times measurements,

CALIBRATION DATA

CORRECTION OF VOLUME

DUC Test point (md }] Actual volume € mi ) Correction { ml ) Uncertaingy T (ml ) | Coverage factor k

HUHY| PECRS .49 (L4 2.0

Type of glagsware - w0 Contain [ to Debiver

This report is valid for the above stafed instrument/s only.

#ittt Lnd of Cortifiente ##

Certificate No. Q20071068

F3-011-04/01-12 page 3 of 3
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Suppicment to Calibralion Certificate No. Q20071069

CERTIFICATE OF CALIB

ATION

FOR

ROMENCLATURE : MEASURING PIPETTE
MANUFACTURER ! WITEG

MODEL / TYPE : 5mi

SERIAL NO. : 1846210

CLID. NO. : 272001159

JCB CONTROL NO. : 200818071069

CUSTOMER . WATER INDEX & CONSULTANT CO., LTD.
229778 SOI CHARAN SANIT WONG 95/1,

CHARAN BANIT WONG RD,, BANG-ACQR, BANGPHLAT, BANGKOK 10760

DATE OF RECEIVED : 18 August 2020 DATE OF ISSUED : 27 August 2020

Report of ealibration serecning must not be {aken in part, Exeept complete. Without the npproval of the Calibration Laboratory Ce., Ltd,

Calibrated By ; Prapaporn Khanchalee

Calibration Engineer

Approved By : Mongkol Yotsoontorn

Authorized Signatory
27 August 2020

‘This Calibradion Certifieate dociments the waceability to nutional standards, which realize the units of measurement accerding to the

International System of Units {S1)

Certificate No. Q2007106941

FF3-012-04/01-12 page 1 of 3

srlee nlibatic




o
Py %,
z - &

0 fe LT

2 EN S s o peg

€ & ;I“J-H R

. LU 152 4 IR
Acereditcd [ T AT

LR SIS FAT R By 3 e ]

LRI

REPORT OF CALIBRATION
FOR

NOMENCLATURE : MEASURING PIPETTE
MANUFACTURER : WITEG
MODEL/TYPE : 5 mi

SERIAL NO. : 184G62-10

DATE OF CALIBRATION : 20 August 2020

ENVIRONMENT CONDITIONS :

Tewperature : 20k 2.5) °c Relative Humidity - 50k 10y % RH

PROCEDURE USED :

This instrument was calibrated under procedure No. W1 30559 based on ASTM E542-01 as cufibiation: guidelines,
The colibration was performed by using Electronic Balance, Thermo-hygrograph, Barometer and

Liquid-in Glass Thermometer maintained by the Calibration Laboratory Co,, Lid.

REFERENCE STANDARD USED

1. Barometer, Barigo S/N.001,

2. Electronic Balance, Sariorius Model CPA2248 S/N.23908487.

L%

. Thermo-hygrograph, lsuzu Mode] 3-3126 S/M.30760420.

4. Liguid-in Glass Thermometer, Brannagn S/N. 1.

TRACEABILITY

I The measuretnents are raceable to International System of Units (SD), through Calibration Laboratory Coe., Ld.
Certifieate No. Q20020444, Due Date 09 March 2021,

2. The measurements are tacesble to International System of Units (S1), through Calibration Laboratory Co., Lid.
Certificate No. Q20031363, Due Date 08 April 2021,

3. The measurements are traceable © International System of Units {$1), through Calibration Laboratory Ce., Lid.
Certificate No. Q20018100, Due Date 28 February 2021,

4. The measurements are traceable to intemational System of Units (S1), through Technology Promotion Association

{ Thailand-Japan ). Certificate No. 201501, Due Date 23 April 2021.

UMCERTAINTY

The reported expanded uncertainty of measurement is stated as the standard unceriainty of measurement multiplied by the coverage
factor complies with the table which for a normal distribution corrasponds to a coverage probability of approximately 95 %.
It has been evaluated according to the "Evaluation of the Uncertainty of Measurement in Calibration (HA-4/02 Mi2013)
Certificate No, Q20071069

13-0£1-04/01-12 page 2 of 3

calthratio




TR T
g Ed » o
Ao S
[0 & 0t M B § TS i

LR

R A B A P

CONDITION OF CALIBRATION ITEM : GOOD
MEASBUREMENT RESULTS : { X ) without adjustment () adjustment
The calibration was performed by applicd volume to the Device Under Calibration (DUC) . The actual volume readings

fiomt STD were reported in average of seven times measurements,

ALIBRATION DATA
CORRECTION OF VOLUME

DUC TFestpoint {ml ) | Acieal volume {(mi) Correction { ml ) Uncerminty 2 (ml) | Coverage factor k
1.3 1.4989 -0.001¢ 0.0628 2,00
3.3 3.4947 -0.0053 0.0029 2,00
5 49878 -0.0122 0.0029 2,00

Type of glassware [J w0 Contain M 10 Deliver

This report is valid For the above stafed Iustrument/s anly.

#i# End of Cortiticate #i#

Certificate No. Q20071069

F3-011-04/01-12

page 3 of 3
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Supplement to Calibration Certificate No. Q20071070

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE : MEASURING PIPETTE

MANUFACTURER : WITIG

WMODEL / TYPE : 10 mi

SERIAL NO, : 185(:63-10

CLID. NO. : 272001160

JOB CONTROL NO. : 260818071070
CUSTOMER WATER INDEX & CONSULTANT CO., LTD.

229/7-8 SOT CHARAN SANIT WONG 95/1,

CHARAN SANIT WONG RD., BANG-AOR, BANGPHLAT, BANGIKOK 10700
DATE OF RECEIVED : 18 Augus{ 2020 DATE OF ISSUED : 27 August 2020

Report of calibration sereening must not be taken in part. Except complete, Without the approval of the Calibration Laborstary Co., Ltd.

Calibrated By : Prapaporn Khanchalee

S,

Calibration Engineer

»
/ £
Approved By : Mongkozom |

Authorized Signatory

g
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27 August 2020

This Calibration Certificate documents the traceability to national standards, which realize the units of measurcment aecording to the

Internationsl Sysiem of Units (51)

Certificate No, Q2007107041

F3-012-04/01-12

page 1 of 3
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NOMENCLATURE : MEASURING PIPETTE
MANUFACTURER : WITEG

MODEL /TYPE : 10 mi

SERIAL NO, : 183G63-10

DATE OF CALIBRATION : 20 August 2020

ENVIRONMENT CONDITIONS :

Temperatare ot 2.5) °e Relative ifumidity : S0 10} % RH

PROCEDURE USED

This ingtrument was calilaated under procedure No, WI-303-89 basod on ASTM L£542-01 as calibration guidetmes.
Tisz calibration was performed by using Electronic Balg e, Therme-hygrograph, Barometer and

Liquid-in Glass Thermometer muintained by (he Calibration Laboratory Co., Lid.

REFERENCE STANDARD USED

i, Barometer, Barigo S/N.0D1.

2. Electronic Balance, Sartorius Model CPA2248 S/N.23908487,

3. Thermo-hygroaraph, [suzu Model 3-3126 S/N. 30760420,

4, Liquid-in Glass Thermomater, Brannan S/N. 1.

TRACEABILITY

I. The measurements are traceable to Intermations Sysiem of Units {81), through Calibration Laboratory Co., Lud.

Certificate No. Q2G020444, Due Date 09 March 2021.

2. The measurements are traceable o International System of Units (81}, through Calibration Laborstary Co., Lid.
Certificate No, Q20031363, Due Date 08 April 2021.

3. The measurements are raceable to Intermational System of Usits (S1), through Calibration Laboratory Co., Lid.
Certificate Ne. Q20018100, Due Date 28 Februsry 2021,

4. The measurements are traceable to Internalional Sysiem of Units (SD), through Technology Promolion Association

( Thaitand-Japan ). Certificate No, 201501, Due Date 23 April 2021.

UNCERTAINTY : .
The reported expanded unecrtainty of messurement is stated as the standard uncertainty of measurement multiplied by the coverage
factor complics with the table which for a normal distribution corresponds to a covernge probability of approximately 95 %.
i has been evalunted according o the "Evaluation of the Uncertainty of Measurement in Calibration (EA-4/02 M:2013)"
Certificate No. Q20071070

F3-011-04/01-12
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CONDITION OF CALIBRATION ITEM : GOOD
MEASUREMENT RESULTS : ( X) without adjustment { ) adjustment
The calibration was performed by applicd volume to the Device Under Calibration (DUC) . The actual volume readings

from STD were reported in average of seven limes measurements.

CALIBRATION DATA

CORRECTION OF VOLUME

DUC Test poira { ml ) § Actual volume { ml} Correction { mi) Uncertainty Timi)| € overage factor k
33 3.5090 +3.0000 0.0020 3,00
3 5.0045 +0.0045 0.0029 2,00
7 7.0008 +0.0008 0.0039 2,04
19 9.9963 -0.0037 0.0039 2,00

Type of glassware L] to Contamn ] to Detiver

This report is valid for the above stated instrinmnent/s only,

#Hift Tod of Certificate ##4

Certificate No. Q20071670

F3-015-04/08-12 page 3 of 3
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Supplement to Calibration Certificate No. Q20071071
CERTIFICATE OF CALIBRATION
FOR
NOMENCLATURE : MEASURING PIPETTE
MANUFACTURER : WITEG
MOBEL/TYPE : 25 ml
SERIAL NO. : 186-G19-18
CLID. NO. : 272601161
JOB CONTROL NO. : 200818071071
CUSTOMER WATER INDEX & CONSULTANT CO., LTD.
229/7-8 SO CHARAN SANIT WONG 95/1,
CHARAN SANIT WONG RD,, BANG-AOR, BANGPHLAT, BANGKOK 10700
DATE OF RECEIVED : 1§ August 2020 DATE OF ISSUED : 27 Awugust 2020

Report of catibration sereening must not be taken in part, Except complete. Without the anprovat of the Calibration Laberatery Ce,, Ltd,

Calibrated By ; Prapaporn Khanchalee

Calibration Engineer

Ny

Approved By : Mongkol Yotsoontorn

Authorized Signatory

27 August 2020

This Calibration Certilieate documents the traceability to nutfonal standards, which realize the units of measurement aceording to the

International System of Units (81)

Certilieate No, Q20071071A1

F3-012-04/01-12 page 1 of 3
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REPORT OF CALIB
FOR

NOMENCLATURE : MEASURING PIPETTE
MANUFACTURER : WITEG
MODEL/TYPE : 25 ml

SERIAL NO. : 186-G19-10

DATE OF CALIBRATION : 24 August 2020

ENVIRONMENT CONDITIONS

Temperature ; [ s 135) °c Relative Humidity (Sﬂi‘ 107 % RM

PROCEDURE USED

This mstrument was calibrated under procedute No. WE305-89 Lased on ASTM E542-01 as calibsation guidelines.
‘he colibration was performed by using Electronic Balance, Thermo-hygrograph, Baromeler and

Liquid-in Glass Thermometer mainwmined by the Calibration Laboratory Co., Lid.

REFERENCE STANDARD USED

1. Barometer, Barigo $/N.0Q1.

2. Elecronic Balanee, Sartorius Model CPAZ248 S/N.23908487 .

3. Thermo-liygrograph, isuzu Model 3-3126 S/IN.30760420,

4. Liquid-in Gluss Thermometer, Brannan §/M. 1.

TRACEABILITY

1o

1. The measuremenis are traceable 1o Intemational System of Units (SI), through Caiibration Laboratory Co., Lid.
Cerlificate No. Q20020444, Due Date 09 March 2021,

2. The measurements are traceable to International System of Units (SI), through Calibration Laboratory Co., Ltd.
Certificate No, Q20031363, Due Date 08 Aprit 2021,

3, The measuremcnis are raccable to Interational System of Units {S1), through Calibration Laboratory Co., Ltd.
Certificate No. Q20018100, Due Date 28 February 2021.

4. The measurements are raceable to International System of Units (S1), through Technotopy Prometion Associstion

( Thailand-Japan ). Certificate No. 201501, Due Date 23 April 2021,

UNCERTAINTY

The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement muhipied by (he coverage
factor complics with the table which for a normal distribution corresponds e a coverage probability of appraximately 95 %,
it has been evaluated according to the "Evaluation of the Uncertainty of Measurement in Calibration (EA-4/02 M:2013)"

Certificate No, Q20071071
F3-411-04/01-12

page 2 of 3
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CONDITION OF CALIBRATION I'TEM : GOOD
MEASUREMENT RESULTS : (X)) without adjustment () adjusintent

The calibration was performed by applied volume to the Device Under Calibration (DUC} . The actaal volume readings

[rom STD were reported in averape of seven times measurernents,

CALIBRATION DATA

CORRECTION OF VOLUME

PUC Test point { ml } | Actual vohane (ml ) Correction (ml ) Uncertainty £ (ml) | Coverage factor k
10 10.0042 +(.0042 0.0039 2,00
20 20.0068 +0.0068 0.0066 2,00
25 25.0108 +0.0§08 0.0066 2,00

Type of glassware [ 10 contain ] to Deliver

This report is valid for (he abuove stated instrament/s only.

#H End of Certificate #i#

Cerlificate No, Q20871071

IF3-011-04/01-12

page 3 of 3
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Suppierent te Calibration Certificate No. Q20071072

CERTIFICATE OF CALIBRA

FOR

NOMENCLATURE : BURETTE
MANUFACTURER : WITEG
MODEL/TYPE : 1) ml
SERIAL NG, : 287G63-1
CLID. NO. : 272001162
JOB CONTROL NOG. : 200818071072

CUSTOMER WATER INDEX & CONSULTANT CO., LTD.
229/7-8 SOI CHARAN SANIT HWONG 95/1,

CHARAN SANIT WONG RD,, BANG-AOR, BANGPHLAT, BANGKOX 10700
DATE OF RECEIVED ! 18 August 2020 DATE OF ISSUED : 27 August 202§

Report of calibration screening must not be taken in part. Except complete. Without the approval of the Calibration Laboratory Co., Lid,

Calibrated By : Prapaporn Khanchalee

Calibration Engineer

Approved By : Monglkol Yotsocontomn

Authorized Signatory

27 Angust 2020

This Calibration Certificate decuments the traceability to nationn) standards, which realize the units of measurement accerding to the

Internntional System of Units (SE)

Certificate No. Q2007107ZAT

F3-012-04/01-12 page | of 3
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REPORT OF CALIBRATION

FOR

NOMENCLATURE : BURETTE
MANUFACTURER : WITEG
MODEL / TYPE : 14 mi
SERIAL NOG. : 287G63-1

DATE OF CALIBRATION : 20 August 2020

ENVIROMNMENT CONDITIQONS
Temperature ¢ (ZOi 2.5) °c
PROCEDURE USED

Relative Humidity 50k 10) % RH

This instrument was calibrated under procedure No. W1-305-86 based on ASTM £542-01 as cal{bration guidelines.
The calibration was performed by using Electronic Balance, T hermo-hygrograph, Barometer and

Liquid-in Glass Thermomerer maintained by the Calibration Laboratory Co., Lid.

REFERENCE STANDARD USED :

b, Barometer, Barigo S/N001,

o8]

2. Electronic Balance, Sartorius Model CPA2248 S/N.23908487,
3. Thetmo-lygrograph, Isuzu Model 33126 5/M.30760420.

4. Liguid-in Ghass Thermsometer, Brannan S/NL 1.
TRACEABILITY

1. The measurements are traceable to International System of Units (SU), through Calibration Laboratory Co., Lid.

Certificate No. Q20020444 Due Dae 09 March 2021,

2. The measurements are traceable to [niernational System of Units (81), through Calibration Labomtory Co., Lid.
Certificate No. Q20031363, Due Dute 08 April 2021,

3. The measurements are traceable to International System of Unis (SD), through Calibration Laboratery Co., Ltd.
Certificte No. Q20018100, Due Date 28 February 2021,

4. The measurements are traceable to International System of Units (S1), through Teehnology Promotion Association

{ Thailand-Japan ). Certifieate No. 201561, Due Date 23 April 2021.

UNCERTAINTY

The reparteet expanded uncertainty of measurement is stated as the standard uncertainty of measurament multiplied by the coverage
factor complies with the table which for a normal distribution corresponds to a coverage probability of approximately 95 %.
It has been evaluated according ta the "Evaluation of the Uncestainty of Measurement in Calibration (EA-4/07 M:2013)"
Certifivate No. Q20071072

F3-011-64/01-12 page 2 of 3 1
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CONDITION OF CALIBRATION ITEM : GOCOD
MEASUREMENT RESULTS : (X)) without adjustment () adjustment

The calibration was performed by applied volume (o the Device Under Calibration (DUC) . The actual volume readings

from STD were reported in average of seven times measurements,

CALIBRATION DATA

CORRECTION OF VOLUME

DUC Test point { mi } | Actual volume { m1) Correction ( mi) Uncertainty +(ml) Coverage factor &
5 49970 -0.0021 0.6038 2,00
10 10,0021 +0.0021 0.0042 2,00

Type of glasswace L] to Contain M Deliver

This reportis valid for the above stated {ustrument/s culy.

#if End of Certificate ###

Certificate No. Q20071072
page3 of 3

F3-011-04/01-12
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Suppiement to Calibration Certificale No. Q20071073

CERTIFICATE OF CALIBRATION

FOR

MOMENCLATURE ! BURETTE
MANUFACTURER : WITEG
MODEL / TYPE : 56 mi
SERIAL NO. : 189G63-2
CLID. NO. : 272001163
JOB CONTROL RO, : 200818071473

CUSTOMER WATER INDEX & CONSULTANT CO., LTD.
22977-8 SOI CHARAN SANIT WONG 9571,

CHARAN SANIT WONG RD., BANG-AOR, BANGPHLAT, BANGKOK 10760
DATE OF RECEIVED : 18 August 2020 DATE OF ISSUED : 27 August 2020

Report of eatibration sereening must not e taken in pavt, Except complete, Withoat the spproval of the Calibration Laberatory Co., Ltd,

Calibrated By : Prapaporn Khanchalee

Calibration Engineer

Approved By : Mongkol Yotsoontorn

Awthorized Signatory

27 August 2020

Tlis Calibration Certificate documhents the trageability to nationsl standards, which vealize the units oT mensurcient accerding to the

[nternational System of Units (SI)

Certificate No, Q20071073A1

F3-012-04/01-12 page lof 3




AR S N S D A (2
COREIRR A 00 see
(BN

Acvcredizad
[T W S By ST

REPORT OF CALIBRATION
FOR

NOMENCLATURE : BURETTE
MANUFACTURER ! WITEG
MOBDEL/TYPE : 50 mi
SERIAL NO. : 189G63-2

DATE OF CALIBRATION : 20 August 2020

ENVIRONMENT CONDITIONS ;
Temperature : (0% 2.5) °c
PROCEDURE USED :

Relative Humidity : (50F 10) % RI

This instrument was ealibrated under procedure No. Wi-305-86 based on ASTM E542-01 as calibration guidelines.
The calibration was performed by using Electronic Balance, Thermo-hygrograph, Barameter and

Liguid-in Glass Thermometer maintained by the Calibration Laboratory Ce., Lad.

REFERENCE STANDARD USED :

1. Barometer, Barigo S/N.001,

2. Electronic Balance, Sartorius Model CPA2248 §/N.23908487.

3. Themo-hygrograph, Isuzu Mode] 3-3126 3/M.30760420,

4. Liquid-in Glass Thermemeter, Brannan S/N. 1.

TRACEABILITY

1. The measurements are iraceable to International System of Units ($1}, through Calibration Laboratory Co., Lid.

Certificate No. Q20020444, Due Date 09 March 2021,

2. The measurements are traceable to International System of Units (SI), through Calibratien Laboratory Co., Ltd.

Certificate No. Q20031363, Duc Date 08 April 2021,

3. The measurements are {raceabie t¢ Intornational System of Units (S1), through Calibration Laboratory Co., Lad.
Certificate Mo, Q20018100, Due Date 28 February 2021,

4. The measuwrements are traceable to International System of Units (813, through Technology Promotiion Association
{ Thailand-Japan ). Certificate No. 201301, Due Date 23 April 2021,

UNCERTAINTY

The reporied expanded uncertainty of measurement is stated as the standard uncertainty of measwrement muldliplied by the coverage
factor complies with the tabie which for 2 normal distribution corresponds to a coverage probability of approximately 93 %4,

I has been evaluated according 1o 1he “Evaluation of the Uncertainty of Measurement in Calibration (EA-4/02 M:2013)"
Certificate No. Q20071073

F3-011-04/01-12

page 2 of 3 pe
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CONDITION OF CALIBRATION ITEM : GOOD
MEASUREMENT RESULTS : ( X ) without adjustment () adjustment

The calibration was performed by applied volume to the Device Under Calibration (DUC) . The actual volume readings

from STD were reported in average of seven times messurencnts.

CALIBRATION DATA

CORRECTION OF VOLUME

PUC Tesi point (i } | Actual volume (ml) Correction { ml ) Uncertainty 2= (ml) | Coverage factor k
20 109744 -.0256 Q.0066 2,00
50 49,9990 -G.0016G 0.011¢ 2,60

Type of plassware : O w Comain EZI to Deliver

This report is valid for the above stuted instrument/s only.

i End of Certifieate #H

Certificate No. Q20071673

F3-011-04/61-12 page 3 of 3
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CALIBRATION 0260

CERTIFICATE OF CALIBRATION

Certificate No. : 20-981-003
Issue Date : 29 September 2020 Work Order No. : 20/981

Customer Name  Water Index & Consultal Co. Ltd.
229/7-8 5oi Charn Sanit Wong 95/1, Chamn Sait Wong R,
Bang-Aor. Bangphlat Bangkok 10700

Date of Received 1 8 September 2020

Date of Calibration . 8 September 2020

instrumnent Details  © Description  : Temperature Controlled Enclosures fincubator]
Manufacturer : Accuptus
Modet ;250
Serial No. : 1250402-G110-0303
1D No. o N/A
Resolution c 0l ¢
Location  Waler index & Consultal Co.Ltd.

Calibration Method : This instrument was calibratad by insert standard thermometer into the chamber
according to calibration procedure no. CWI-T-10 follow up to TLAS G-20-1/02-08
(E) : Guidelines for Calilwation and Checks of Ternperature Controlled Enclosures.

Environmental Conditions :

Temperature : Minimum 29 °c Manirnum 3 c
Humidity ¢ Minimum 59 % Maximum 63 9
Line Voltage : Minimum 221 vAC Maximum 223 vAC

Traceability of Measurement :

This certificate of calibration documents the tracebility to national standard,
which realize the unit of measurement according to the International system of
Units (S} and  The temperature scale in use at this laboratory is The International
Temperature scale of 1990.
I A
Calibrated by : Mr. Thinnakorn prasitirmate Approved by :
Calibration Engineer ( Mr. Anuwat Yaklermiit }

Laboratory Manager
This ceriificate may not be reproduced other than in full except with the prior witten approval of Crystal Calibration Sales and Service co., Lid.

Crystal Calibration Sates and Service Co., Ltd.

PAGE 1/3
45/48 Salathommasop 31, Salathommasop Rd.Satathommasop, Thawawatthana, Bangkok 10170

Phone :  0-2408-847d Fax: §-200B-8477 hilp/Awww crystalcal.com Emait : info@crystalcal.com
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CALIBRATION 6260

CERTIFICATE OF CALIBRATION

Certificate No. : 23-981-003

Issue Date ;29 September 2020 Work Order No. : 20/981

Details of Calibwation
1. Reference Standards instrument

Instrument hModel

Serial No./Ins No. Certificate Mo, Due Date
Data Acquisition unit 20972A EYYETOU1206 20-113-025 06 bharch 2021
Sensor type RO ATDHZ01-209 20-113-025 06 tMarch 2021

2. Certificate traceble : Thiz certificate traceable to The Intemational Systern of Unit refer to

Crystat Calibration Sales and Senvice Co., Lid, . NAC Caldration No, (260

3, Condition of itermn R

4. Calibration site 1 On - Site

5. Result of Calibration 1 Without adjustrent

8, Evaluate Condition 1 Time Constant Howr 33 Minute At cal point a0 r
Air vent . Off
Fan speed status . Fixed Fan Speed

7. Calibration note 1 The results reported in this certificate refer 1o the condlition of instrurnent on the process

int0 the steacly state of charober

8. Sensors Installation Diagram @ When;  Sensor installation tocation in Chanber @ Working Space

A= Distance between sensor anrd wall of charnber is 0 o

2. Dimensions of chamber W o= 05 m o Oo= 05 £ Dot o= G5 T

v #2 J #4
—_ "”ﬁlﬁ PR R
i1 #3
= £
< i
-l i
U S RNTF)
o Q#S ; * 8_.
- p ‘ . ‘, L
. At Wiz W_,:; l . — S
S U A U
1 P PLA A ol T
o |
W (= 1.0 m)
I Diagram of Chamber l e

PAGE 2/3
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15 17025
CALBRATION 0260

CERTIFICATE OF CALIBRATION

Certificate No, @ 20-981-003

Issue Date : 29 September 2020 Work Order Mo, : 20/981
Result of Temperature Distribution and Performance Check
Tablel : Reporting of Temperature Distribution
Average M d Temperature (°C) @ Se No.
Catibration VETASS Meastre per (C) @ Sensor Uncertainty
o {Sensor No. is REF)
point { C} a
H#] #2 #3 #4 #5 #6 #1 #8 #9 +{ 0O
20.0 20.30 20.27 20.38 20.25 2019 20,25 20.19 20.24 20,09 0.57
Table Z ; Reporting of Performance check
Indicator Indicator Reading (*C) Stability Uniformity Overall variation
Sat Point {°C) MAX MIN Average + (‘0 ‘o C)
20.0 20.0 9.5 19.9 (.24 0.57 0.61

Note

The reference sensor is preferably tocaterd of the geometric center of chamber

The measured temperatuie data readout by software "Benchlink Datalogoer 3

The guoted uncestainty include " Stability * and * Loarling effect (2095 of Ternps Uniformin) "

Stability - one-half of the wreatest mnaxiinum difference of measured ternperatures at any oneg Sensor.

Uniformity - the maximum difference of measured temperatures at any sensars and the measured temperatuse
at the reference location which are observed at the same tme or at as close an ohservation time as possible
to determine the temperature patters or ho:nogensity within the charmber under steady state conclitions.

cerall Varation - The difference of the maxitnum and minirau meastred temperatures througout observation tine.

Indicating Ternpesature - the average reading of indicating davice that forms the integrat part of the enclosure,

T

This result of calibration was found accurate as shown on date and place of calibration only.

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

--END-- PAGE 3/3
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CALIBRATION 0260

CERTIFICATE OF CALIBRATION

Certificate No. ; 20-981-004
Issue Date : 29 September 2020 Work Order No. ; 20/981

Customer Name o Water Index & Consultal Co Lid.
225/7-8 Soi Charn Sanit Wong 95/1, Charn Sait Warig Rd.,
Bang-Aor. Bangphlat Bangkek 10700

Date of Received  : 8 September 2020

Date of Calibration - 8 September 2020

Instrument Details : Description . Temperature Controtled Enclosures [Refrizerator]
Manufacturer : S-COOL
Model © S5MIGAT
Serial No. D 144201410
1D No. © NAA
Resolution 01 ¢
Location o Water Index & Consultal Coulid

Calibration Method 1 This instrument was calibrated by insert standard thermometer into the chamber
according o calibration procedure no. CWI-T-10 follow up to TLAS G-20-1/02-08
(E) : Guidelines for Calibration and Checks of Temperature Controlied Enctosures.

Envirenmental Conditions

Temperature  Minimumn % C Maxirum 3% ¢
Humidity T Minimum 62 % Maximum 65 %
Line Voltage  : Minimum 221 VAC Mavimum 223 VAC

Traceability of Measurement :
This certificate of calibration documents the tracebility to national standarg,
which realize the unit of measurement according to the International system of

Units (S} and  The temperature scale in use at this laboratory is The International
Temperature scale of 1990.

R
Calibrated by : Mr. Thinnakorn prasitimate Approved by e Y
Calibration Engineer (Mr, Anuwat Yaklermijit )

Laboratory Manager

This ceriificate may not be reproduced other than in full except with the prior wailien approval of Crysiat Calibration Sales and Service co., Lid.

Crystal Calibration Sales and Service Co., Lid,

PAGE 1/3
45/48 Salathommasop 31, Salathommasep Rd.Satathommasop, Thawewatthana, Barigkok 10170

Phone :  0-2408-8474 Fax: 0-2408-8477 hilp:/Awww.crystalcal.com Email : infoe@crystalcal.com
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CALIBRATION 0260

CERTIFICATE OF CALIBRATION

Certificate No. 1 20-981-004

lssue Date 29 Septamber 2020 Work Order No, @ 20/981
Details of Calibragion
1. Referance Standards Instrument
Instrument Model Serial NoJ/Ins Ne. Certificate No. Due Date
Data Acquisition unit 3497 ZA MY4u024825 15-79%-001 23 Novernber 2020
Sensor type BT RTDI301-309 19-799-031 23 Movernber 2020

. Certificate traceble

. Condition of item
L, Calibration site

. Result of Calibration

> n o

. BEvaluate Condition

. Calibration note

A= Distance between sensor and wall of chamber is 0 an
&. Dimensions of ¢chamber W o= 1.2 i ;B o= 04 i o 1.2 m
’ ‘jﬁ #‘2 :.r ;‘;_l
— o] o A
#1 #3
B #9
[~ i
N i
L , Vol Hr2
o 4,”’#6 { F# .
: .
N I a P =
W RN TS
e e A #7 T T
#5 N
./T 1A T . o)
R P e vt
=
[ A 1
Woi=s 1.0 0%)
I Diagram of Chamber _
i rl//

. Sensors Installation Diagram

1 This centificate traceable to The international Systern of Uinit refer to
Crystal Calibration Sates and Service Co., Ltdl. |, NAC Cabibration No. 0260
Mew

1 On - Site

: Without adjustment

: Time Constant : - Howr 3% Minute

w

A cal, point
Alr vent Off

Fan speed status Fixed Fan Speed

: The results reported tn this certificate refer to the condition of instrurnent on the process
into the steacly state of chamber

T When: Sensor installation location i Chamber @ Working Space
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CRYSTAL CALIBRATION SALES AND SERVICE CO., LTD.

4548 Soi Salathanvnzson3t, Salathamenasop &4,

Salalharmmasop, Thawewatinana, Banekohk 10170 Thatland

;o el 0-2ADB-887A-5 Far 1 20088477 Email : infomonysialoalcom weesdrystaicat.com

HSETISLTIS 17025
CALIBRATION 0260

CERTIFICATE OF CALIBRATION

Ceriificate No. : 20-981-004
lssue Date 1 2% September 2020 Work Order No. : 20,4931

Result of Temperature Distribution and Performance Check
Table? : Reporting of Temperature Distribution

. X Average Measured Temperature (°C) @ Sensor No. .
Calibration Uncertainty
. (Sensor No.9 is REF)
point (O o
1 #2 #3 #4 #5 #6 H7 #8 #9 + (0
30 33t 3.33 291 3.40 3.67 333 3.10 305 2.82 0.30

Table 2 : Reporting of Performance check

Indicator Indicator Reading (°C) Stability Uniformity Owerall variation
Set Point (°C) MAX MIN Average + {0 0 {C)
3.0 390 30 3.0 0.05 0.8% 0.92

Note

The reference sensor is preferably located of the gecmetric center of chamber

The measured temperature data readoul by software “Benchlink Dataloager 3°

The quoted uncertainty inctude " Stability " and * Loading effect {20% of Temp Uniformity) *

Stability - one-half of the greatest maxiinum difference of measured temperatures at any one sensor.

Uniformity - the maximum difference of measured temperatures at any sensors and the measured temnperature

at the reference location which are observer at the same time or at as close an ohservation time as possible

to determine the temperature pattem or homogensity within the chamber under steady state conditions.

CQuerall Vagation - The difference of the madmurn and minimun meastied temperatures througoul observation titme,

Indicating Temperature - the average reading of indicating device that forms the integral part of the enclosure.

This result of calivration was found aceurate as shown on date and place of calibration only.

The reported uncertainty of measwemeant was based on a standard uncertainty multiplied by a coverage factor k=2 providing a level

of confidence of approximately 9585,

~-END-- PAGE 3/3




CRYSTAL CALIBRATION SALES AND SERVICE CO., LTD.

65748 Soi Salatharamasop 31, Satathanmasop Rd,

Selathammasop, Thawewatthans, Banghok 10170 Thatang

Tel : 0-2605-8674-5 Fav 1 0-2608-2477 Ernail © infodcrystalcal.oom vesercrystzicat.cons

CERTIFICATE OF CALIBRATION

Certificate No. : 20-981-005
Issue Date 1 29 September 2020 Work Order No. : 207981

Customer Name 1 Water Index & Consultal Co. Lid.
229/7-8 Sot Charn Sanit Wong 95/1, Charn Sait Wong Rd.,
Bang-Aor. Barngphlat Bangkok 10700

Date of Received : 8 September 2020

Date of Calibration : 9 Septernber 2020

Instrument Details  : Description . Digital Thermometer with TC type K
Manufacturer : CHY
Madel : 50z
Serial No. 1 56000360
D No, T WN/A
Resotution © 01 r
Location ¢ Temperature and Chemical Calibration Laboratory

Calibration Method : This instrument was calibrated by comparison of indication vith Standard
Thermomeler with PRT into liquid bath temperature controller according to
calibration procedure ng. CWI-T-09

Environmeantal Condition

Temperature @ Minimum 222 Masdmum 231 ¢

e~y

Humidity ¢ hinimum 495 9 Maximum 523

Traceability of Measurement

. This certificate of calibration documents the tracebility 1o national standard,
which realize the unit of measurement according to the International system of
Units () and The temperature scale in use at this laboratory is The international
Temperature scate of 1990.

I”’/‘
i e
Calibrated by : Mr. Wuttinun Yindeepot Approved by
Calibration Engineer ( Mr. Anuwat Yaklermjit )

Laboratory Manager

This certificate may not be repraduced other than in fuil except with the grior veitien approval of Crysiad Calibrasion Sales and Service ca, iz,

Crysiat Calibration Sales and Service Co., Lid. PAGE 1/2

45/48 Szlathommascp 31, Salathommasop Rd.Salalhommasop, Thawewatlhana, Bangkok 10170

Phone : 0-2008-8474 Fax: 0-2408-8477 hitpy//www.crystalcal.com Email : info@crystalcat.com




45/48 Sol Salatharraasondi, Satatharcrrasop R,

15 E
Tel : 0-2408- 84785 Fax 1 0-2008-B477 Email

CRYSTAL CALIBRATION SALES AND SERVICE CO., LTD.

Salathaminesop, Thaveevatthana, Bangok 10170 Thaland

infa@orystalealcom weav orysialcat.com

e,
\\‘\u‘ 1)
e
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IR 7

NSC-TISETIS 17025
CALIBRATION 0260

CERTIFICATE OF CALIBRATION

Issue Date o 29 Seplemiber 2020

Details of Calibration
1. Reference Standards instrument

instrument

Certificate No. 1 20-981-005
Waork Order No. @ 20/981

todel Serial Na. /iD Ne. Certification Due Date
Thermometer Reaclout 15864 2827007 QR20-1332 2502021
Platinurn Resistance Thermometers (PRT) 56188 w7446 0OR20-1332 2-Sep-2021
2. Certificate traceable : This certificate traceahle to The international Systern of Unit (S unit)
3, Condition of equipment  : Mew
4. Calibration site Permanent
Resutt of Calibration
Calibration resuit o Without Arfjustrisent
Senisor {0 T-01 Connected Ch { Diameter 3mm , L350 mm.
Calibration point STD. Value UUC* Reading Correction value Uncertainty
‘o ‘o ‘o ‘o x Q)
iy 0.011 G.1 - 0.089 (.60
280° 380.063 380.0 + (L.043 1.2
Sensor ID T-02 Connected Ch 2 diameter AWG no. 50
Calibration point STD. value UUC* Reading Corraction value Uncertainty
o ‘o ‘o =) « {0
0 0.0113 0.1 - 0.089 0.60
3 30117 3.1 - 0.088 0.60
28 200097 26.1 - 0.0%0 0.60
Sensor |2 T-63 Connected Ch 2 diameter AWG ne. 30
Calibration point 57D Value UUC* Reading Correction value Uncertainty
g9 o) ‘o ) = (0
0 8.0113 01 - 0.089 0.60
150 150.0203 1503 - 3.280 0.60
Note : LRJCH  Unit Under Calibration. o
("} Not TiSi Accradit v

This result of calibration was found accurate as shown on date and place of calibration only.

The reperted uncerainty of measurernent was based on a standard uncertainty muttiplied by a coverage factor k=2 providing a level

of confidence of approximately 95%.

—ESID-

PAGE 2/2




CRYSTAL CALIBRATION SALES AND SERVICE CO., LTD.

45748 Sot Salathamrvasop3l. Salatharvmasop Rd.,

Wy
\‘:\\ £

Satathamnesop, Thewewatthang, Banokok 16170 Thattand
¥

NSC-TISI-TIS 17025
CALIBRATION D260

CERTIFICATE OF CALIBRATION

Certificate No. : 20-981-006
[ssue Date 29 Septernber 2020 Work Order No. : 20/981

Customer Name 1 Water Index & Consultal Co.Lid.
229/17-8 50i Charn Sanit Wong 95/1, Charn Sait Wong Rd,

Bang-Acy. Bangphlat Banglok 10700
Date of Received : 8 September 2020

Date of Calibration : 10 September 2020

Instrument Details  : Description . Digitat Thermo hygrometer
Manufacturer : Digicon
Model 1 TH-02A
Serial No. 1 171880744383
D No. D N/A
Location 1 Humidity and Temperature Laboratory

Calibration Method : This instrument was calibrated by comparison of indication with Standard Chilled
Mirror Hygrometer and Standard Thermometer inte Temperature and Humidity

Chamber controller according to calibration procedure no. CWI-H-01

Environmental Condition

Temperature :  Minimum 213 ¢ Maxiraurm 223 °c

Hurmidity ¢ Minimum 553 9% Maximum 593 o

Traceability of Measurement

: This certificate of calibration documents the tracebility to national standard,
which realize the unit of measuremeant according to the International system of
Units (S) and The temperature scale in use at this laboratory is The International
Temperature scale of 1990.

e
Calibrated by : Mr. Wuttinun Yindeepot Approved by T
Calibration Engineer {  Mr. Anuwat Yaklermjit )

Laboratory Manager

This certificate may not be reproduced other than in full except with the prior writien approval of Crystat Calibvalion Sates and Sarvice co., Lid.

Crystal Calibration Sates and Service Co., Lid. PAGE 1/2

45/48 Salathommasop 31, Salathommasop Rd. Salalhommasaop, Thawewatthana, Bangkok 10170

Phone: 0-2408-8474 Fax: 0-2408-8477 http/Awwwcrystatcal.com Email : info@crystalcal.com =8
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CRYSTAL CALIBRATION SALES AND SERVICE CO., LTD.
& Sui Smathanwnarop3i. Salathammasep Rd.,

Selatharamascp, Thavewalthans, Banciol 10170 Thatand

N
KERRE

1025
CALIBRATION 0260

issue Date

CERTIFICATE OF CALIBRATION

Certificate No. : 20-981-006

29 September 2020 Work Order No. : 20/981

Deatails of Calibration

1. Reference Standards Instrument

Instrument Serial No. 1D No. Certification Due Date
1.1 Chilled Mirror Hysromets 157151 / 157152 CHRA-GT TiRO0A2-20 03 July 2021
1.7 Digital Therrnomeater with RTD 15000016 /7 RTD-11 DTha-03 20-567-001 09 June 2021

2. Certificate traceable

3. Condition of item

4, Calibration site

Result of Calibration

1. Temperature Measuremen

1 This certificate traceable to The Intermnational Systern of Unit refer to

Mo, 1.1 Mational Institute of Metrology {Thailand), NAC Calitwation No. 0144

Mo. 1.2 Gystal Calibvation Sales and Service Co., Ltd. |

1 Hew

: Permanent

Without Adjustrnent

Resolution of UUC @ 01 °¢

MNAC Calihration Mo, 0260

Calibration Point Average Huc Correction Uncertainty
Standard Reading Reading
) (¢) o) (c) :(C)
20 20.038 199 + 0138 Q.30
25 25.054 208 + 0.250 0.30
30 30.077 297 + 0377 .30
2. Humidity Measurement o Without Adjustrment Resolution of UUC . I S6RH
Calibration Point Calculated Hue Correction Uncertainty
Standard Reading Reading
{ %RH ) { %RH) { SoRH ) ( %RH ) x ( %RH)
40 40.23 a0 +0.23 1.2
50 50.14 50 + (.14 1.2
60 £0.40 80 + 0.40 1.4
Note : 1. Process calibration humidity measurernent Reference ternperature control at 25°C
2. Uneertainty of Hurnidity measurement was include temperature depencency test at 25°C £ 1°C e
et

3. Calculated 5TD humidity refer to dew-point temperature and convert to humidity by magnus's Cguation

This result of calibration was found accurate as shown on date and place of calibration onty.

The reported uncertainty of measurement was based on a standard uncertainty mustiplied by a coverage factor k=2 providing a level

of confidence of approxirmately 95%.

~END--

PAGE 272




CRYSTAL CALIBRATION SALES AND SERVICE CO., LTD.
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N
45408 Soi Salatharamasop3!. Salatharmmasop Rd., e
Satathammasop, Thawswatthana, Bengkok 10170 Thailand = 3
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NSC-TISI-TIS 1707

CALIBRATION 0260

CERTIFICATE OF CALIBRATION

Certificate No. : 20-981-007

issue Date : 49 Seprember 2020 Work Order No. : 20/681

Customer Name : Water Index & Consultal Co. Lt

229/7-6 5ot Charn Sanit Wong 95/1, Charn Saft Wong Rd.,

Bang-Aor. Bangphlat Bangkok 10700
Date of Raceived . 8 September 2020

Date of Calibration : 10 September 2020

Instrurnent Details  : Description Digital Thermo hygrometer

Manufacturer © Digicon

Model o TH-02A

Serial No. o 1718B0744392

iD No. 1 N/A

Location . Humidity and Ternperature Laboratory

Calibration Method : This instrument was calibrated by corparison of indication with Standard Chilled

Mirror Hygrometer and Standard Thermometer into Temperature and Humidity

Chamber controller according to calibration procedure no. CWI-H-01

Environmental Condition

o [

Temperature :  Minimum 2 Maxirnum 223 ¢

[aeg
Lo
@]

Humidity T Mininum 55

o5 Maximum 593 %

&
L

Traceability of Measurement

. This certificate of calibration documents the tracebility to national standard,
which realize the unit of measurement according to the International system of

Units (51} and  The temperature scale in use at this laboratory is The International
Temperature scale of 199G,

Calibrated by Mr. Wuttinun Yindeepot Approved by e
Calibration Engineer (

Mr. Anuwai Yalklermjit )
Laboratory Manager

This certificate may not be repraduced olher than in full exceps with the prior written approval of Crysial Calibration Sales and Senvice co,, Lid.
Crystal Calibration Sales and Service Co., Lid.

PAGE 1/2

45/48 Saiathommasop 31, Salathommasop Rd.Salalhommasop, Thawewatthana, Bangkok 10170 - B

Phone: 0-2408-8474 Fax: 0-2408-8477 hiip://www.cryslalcat.com Email : info@arystalcalecorn B




i CRYSTAL CALIBRATION SALES AND SERVICE CO., LTD.,

45708 Sol Salathammascp3l. Satatharmasop Rd.,

Satatharamasop, Thawevatthana, Bangkoh 16170 Thailend

Tel 0 2A08-BATAS Fer 1 G-2A08-8477 Eraail  milo@crystalcalcom vava.crysialoal com Ei‘é;;ﬁ;?&}gggg

CERTIFICATE OF CALIBRATION

Certificate No. : 20-981-007
[ssue Date o 29 September 2020 Work Order No. : 20/981

Details of Calibration

1. Reference Standards Instrument

Instrument Serial Mo, iD No. Certification Due Date
1.1 Chilled Miror | yarometer 157151 7 157152 CrHm-ot Tri-0042-20 03 July 2021
1.2 Digital Themometer with RTD 15000016 /7 RTD-11 OTrA-03 20-567-001 09 June 2021
2. Certificate traceable : This certificate traceable to The tvtemational Systen of Unit refer to

Ho. 1.1 National institute of Metrology {Thailanrl}, MAC Calibvation No. 0144

Mo, 1.2 Crystal Calibration Sales and Service Co, Lid. , NAC Catibration No, 0260

3. Condition of item D New

4, Calibration site o Permanent

Result of Calibration

1. Temperature Measuremen @ Without Acljustment Resolution of UUC : 0.1 ¢
. Average uuc A
Calibration Point Correction Uneertainty
Standard Reading Reading
(o) ) (o) (o) £ (¢
20 20.038 19.9 + 0138 0.30
25 25.054 248 + (0.254 0.30
Z8 33.077 257 + 0.377 .30
2. Humidity Measurament ¢ Without Adjustiment Resolution of UUC @+ 1 CoRit
. Calculated uuc ,
Calibration Polnt Correction Uncertainty
Standard Reading Reading
{ 30RH ) { %RH ) { %6RH ) { %6RH ) 4 ( %RH )
50 50.14 ds + 1.14 1.2
60 £0.40 59 + 1.40 1.4
T0 70.35 &9 + 1.35 1.8

Note : 1. Process calibration huriidity measurement Reference ternperature control at 25°C

2. Unecertainty of Humidity measurement was include termperature depencency test at 25°C £ 1°C

- . e
3. Caleutated STD humidity refer to dew-point temperature and convert to hurnidity by magnus’s Eceation -

Y

This result of calibration was found accurate as shown on date and place of calibration only.

The reported uncertainty of measurerment was based on a standard uncertainty multiplied by a coverane factor k=2 providing a level

of confidence of approximately 95%.

wEND-- PAGE 2/2




inctech Meirclogical Center Co.Lid.
39/1 Soi 82, Sukhapiban 5 Rd.. O ngeen. 4 e
Salmal. Bangkok 10220, Thailand }ig QZ ‘ﬁ?ﬁf—
Tel. {662) 908-8820 auo 10 tnes) wwwwimeinstrument com ,

__....“,

ACCREGITEDR

Cabbration Copy 5 388500
PS030l ¢ p7a2a

Certificate No. ; MC20-2431

Page : 1of2

Customer 1 Water Index & Consultant Co.,Lid.
Address : 229/7-8 Soi Charan Sanit Wong 95/1, Charan Sanit Wong Rd., Bang-aor,

Bangphiat, Bangkok 10700
PRescription 1 pH Meter Order No. T 2804720
Manufacturer 1 Mesttler Toledo Received date : 3ep 08, 2020
Mode! : Seven Compact Calibration date : Sep 08, 2020
Serial No., : B614308589 Environment Condition :
ldentification No. : N/A Temperature b (28410} °C
Cafibration Place ¢ Customer Laboratory Humidity ¢ { 50+/-30 ) %RH
Calibration Method ¢ Caiibration were conducted using In-house calibration procedure CP-MC-001 According to

direct with Standard Thermometer and Standard Buffer Solution at 25 °C. The calibration
methods based on {80 10523 Water quality - Determination of pH, NIST ; 1994,
Calibration were conducted using In-house calibration procedure CP-MT-007 According to
comparison with Standard Digital Thermometer with 2 PRT.

The calibration methods based on ITS-90.

Refercnee Standard Instruments :

Instrument Model Serial No. Cetrtificate No, Due Date
Digitat Thermometer EFT-4 EFT42020033 MT20-4107 May 12, 2021
Standard Digital Thermometer UM RTD 200227 738 0073A MT19-7353 Dec 17, 2020
Insfirument Model| Lot No., Expited Dafe,
Standard Buffer Solution (4 pH) 104025 418F1 Jun 28, 2021
Standard Buffer Solution ( 7 pH ) 107025 M71981 Feb 28, 2021
Standard Buffer Solution { 10 pH ) 1100525C 1125C20C2 Mar 28, 2022

This resuit of calibration was found accurate as shown on date and place of calibration oniy.
Traceability :  This measurement are traceable to the International System of Unit (S1), through
National Institute of Metrology Thailand { NIMT )

‘i\,g} iﬁs

The reported uricertainty of measurement was base on standard uncertainty muitiplied by cover?gsf{@ Sl ‘n‘iﬁ \,
providing a levei of confidence of not less than 95% N

Calibrated by :  Mr.Yuttakorn Jamneansri Approved by :
lesue date ! Sep 24, 2020 e { Mir.Panuwat Phuklan )

This calibration certificate shall not be reproduced other than in full except with the prior written

approval of Inctech Metrological Center Co. Litd

Rev.02 [ Mar 2020 FM-MC-002




> i Inctech Metrological Center Co.Ltd. ) e
39/1 Sol 82, Sukhapiban 5 Rd.. O ngoen, FomToo 2
Saimal. Bangkok 10220. Thailand E /ﬁ}figﬁ
Tel. (662) 909-8820 (auie 10 finesy Www.imcinstrument.com T

ACCREBITED
alifirstion € ge 8 N80
IS{iEC pTo2A

Certificate No. : MGC20-2431

Page : 20f2
Function ¢ pH measurement (Electrode) Resnlt 1 Without adjustment
Calibration point 4, 7,10 pH Resolution : 0.01 pH
Probe S/ T N/A
Standard Utc* uuc Uncertainty
Buffer reading correction of measurement
(pH) (oH) {pH) {+-pH)
4.00 4.00 0.00 2.017
7.00 7.01% -0.01 0.017
10.00 10.02 -0.02 0.017
Function :  Temperature measurement Result 1 Without adjustment
Calibration point i 20,25,30 °C Resolution 0.1 °C
Calibration Standard yuc* Uuc* Uncertainty
point reading reading correction of measurement
(°C} {°C) (°c) {°C) (+-°C)
20 20.00 20.0 0.00 0.12
25 25.00 250 0.00 0.12
30 30.00 30.0 6.00 ¢.12

UUCH = Unit under catibration

-0Qo0-

Rev.02 { Mar 2020

FM-MC-00%




22 Inctech Metrological Center Co.Lid.

39/1 Soi 82. Sukhapiban 5 Rd., O ngoen.

Sairnai, Bangkok 10220. Thailand

Tel. (652) 909-8820 tAuto 10 nes) wWwWw imcinstrumeni.com

ACCREDITED.

Culibrathn Cope, i 584,01
IS RO 170258

Certificate No. ; MT20-5303

Page : 1of2

Customer ¢ Water Index & Consultal Co.,Ltd.
Atidress ¢ 229{7-8 Soi Charan Sanit Wong 95/1, Charan Sanit Wong Rd.,.Bang-Aor,

Bangphiat, Bangkok 10700
Description : Hot Air Qven Order No. T 2789120
Manufacturer : Memmert Received date » Sep 08, 2020
Model ;. SM400 Calibration date : Sep 08, 2020
Serial No. 1 B492.1010 Environment Condition :
ldentification No, : ID146E94 Temperature Do {25H-10) °C
Cailibration Place 1 Customer Laboratory Humidity 2 {50430 %RH
Calibration Method 1 Calibration were conducted using In-house caiibration procedure CP-MT-G06 Accarding to

comparison with LX Data Acquisition Switch Unit with sensor. The calibration methods
based on DKD-R5-7 guidelines for calibration of ¢limatic chamber edition 07:2009.

Reference Standard Instruments :

Instrument Model Serial No. Certificate No, Due Date
LX| Data Acguisition Switch Unit with Sensor 34972A MY49001901 MT10-7350 Dec 10, 2020

This result of calibration was found accurate as shown on date and place of calibration only.
Traceability :  This measurement are traceable to the Internationat System of Unit (S1), through
National Institute of Metrology Thaitand ( NIMT )

- e

\\, ?“é i 5’&% ,\
tork =2, ™ 57
providing a level of confidence of not tess than 95%

The reporied uncertainty of measurement was base on standard uncertainty multiplied by covera?

Calibrated by:  Mr.Yuttakorn Jamneansri Approved by :
Issue date : Sep 17, 2020 " { Mr.Panuwat Phuklan )

This calibration certificate shall not be reproduced other than In full except with the prior written

approval of Inctech Metrological Cenier Co.,Ltd

Rav,02 / Mar 2020 FM-MT-013




inctech Metrological Center Co.Lid. ”
39/1 Soi 82, Sukhapiban 5 Rd.. O ngoen. %
Saimal. Bangkok 10220. Thailand

Tel. (662} 909-8820 iauto 10 sines) WWw.imeinstrument com

CCREBETED
Calibrutinn € et # 3884501
PS030 17028

Certificate No. : MT20-8203
Page : 2o0of2

Function 1 Temperature measurement Result Without adjusiment
Calibration point 1 104, 119, 120, 150, 180 °C Resolution : 01 °C
Cai:htjation Temperature of UUC* at each position {°C) Uncertainty of
point measurement
{°C} Chi | Ch2 | Chd | Chd | Chss | Ch6 | Ch7 | Ch8 | Ch.9 (H-°C)
104 104.569;104.465| 104.418} 104.132| 104,463 104.277 104.296| 104.276| 104.80¢ 0.44
110 110.3511110.5061110.637} 110.226| 110.946]110.359] 110.403]110.384} 110.752 0.44
120 120.5621120.781)120.760§ 120.370] 120.277{ 120.569| 120.648|120.315] 120.484 0,50
150 150.435| 150.639| 150.530] 150.728 | 150.490| 150.769| 150.405| 150.446| 150.743 0.55
180 180.408|180.630{ 180.503]180.742| 180.474] 180.490| 180.360] 180.419| 180.534 0.58
Setting Indicating Measured | Measured Overall
temperafure Temperature stability | uniformity | variation
(°C) (°G) {#-°C) (°c) (°C)
104.0 104.0 0.05 0.51 0.60
110.0 110.0 0.08 0.56 0.86
118.0 120.0 0.38 0.85 0.83
148.0 148.0 0.43 0.82 0.95
178.5 178.5 0.45 0.99 1.1

: i i1 Lower Left Front
P Lo #2 Lower Right Front

. - . #3 Lower Left Rear
B f " #4 Lower Right Rear
! E . » #o | #5 Upper Left Front
” i °s3  a t #6 Upper Right Front
5 ST ' <, #7 Upper Left Rear
Lo eex L ##8 Upper Right Rear
Lo : e P #9 Geomeric Center
- w - o #
Eront view

UUC* = Unit under calibration

Uniformity = Maximusm and Minimum difference of measured temperatura at any probes and
the measured temperature at the reference and same time.

Overall Varlation = Difference of temperature value between the maximum and minimum any time.
Stability = One haif of the maximum difference of measured temperatures at any one probe.

-00 G-

Rev.02 f Mar 2020

FM-MT-013




inctech Metrological Center Co.Ltd.
39/1 Soi 82, Sukhapiban & Rd.. O ngoen, it
Saimai, Bangkok 10220, Thailand 1

Tel (662) 909-8B20 taus 10 inas) Www.imcinstrument.com

ACCREDITED

Cufthrating Cyrr, o 388001
INSOYEL e 17a2a

Ty

Certificate No. 1 MT20-6640

Page : 1of2

Customer 1 Water index & Consultant Co. Lid.
Address * 229/7-8 Soi Charan Sanit Wong 95/1, Charan Sanit Wong Rd., Bang-aor,

Bangphlat, Bangkok 10700
Description ; Water Bath Order No. : 2904120
Manufacturer ¢ Memmert Received date ¢ Sep 08, 2020
Model 1 NIA : Calibration date : Sep 08, 2020
Serial No, : NBZ0481 Environment Condition :
tdentification No, : 331502538 Temperature v (25+-10) °C
Calibration Place : Customer Laboratory Humidity ¢ (50+4£30) %RH
Calibration Method : Calibration were conducted using In-house calibration procedure CP-MT-005 According to

cemparison with LXI Data Acquisition Switch Unit. The calibration mathods based on
ASTM E715-80 ( Reapproved 2016) Standard Specification for Water Bath,

Reference Standard Instruments :

Instrument Model Serial No, Certificate No. Due Date
LX1 Data Acquisition Switch Unit with Sensor 249724 MY40020086 MT19-7352 Dec 12, 2020

This result of calibration was found accurate as shown on date and place of calibration only.
Traceability :  This measurement are fraceable to the International System of Unit {81}, through
National Institute of Metrology Thailand ( NIMT )

,.-, \} \gﬁc}% ifgg"é
b&?ﬁ“‘?\ = 2

The reported uncertainty of measurement was base on standard uncertainty muitiplied by coverag
providing a level of confidence of not less than 85% ;

Calibrated by :  Mr.Jiraphan Sresbannasam Approved by :
Issue date : Oct 05, 2020 N Panuwat Phuk{an )

™

This calibration certificate shall not be reproduced other than in full axcept with the prior written

approval of Inctech Metrolegleal Center Co.,Lid

Rev.02 / Mar 2020 FM-MT-012




Inctech Metrological Center Co.Lid.

38/1 Soi 82, Sukhapiban 5 Rd.. O ngoen.

Saimai. Bangkok 10220, Thailand

Tel. (662) 908-8820 (auio 16 tines) wwweimcinstrumerit.com

'Y ACCREDITED
Cafthration Cord & Xa8dui
15O T702s

Certificate No. MT20-6640
Page 20f2
Function Temperaitire messurement Result Without adjusiment
Calibration point 85 °C Resotution 0.1 °C
Calibration | Temperature of UUC* ot each position Average Temperature Uncertainty of
poirit {°c) Temperature (°Cy measurement
{°C) Ch.1 Ch.2 | Ch3 | Ch4 | Chs (°C) fflax Min {+1-°G)
85 84,833 | 84.876 | 85.110 | 85.003 | 85.159 85,016 85.155 | 84.876 0.85
Setting Indicafing Measured | Measured Overall
temperature Temperature stability | uniformity | variation
(°C) (°C}) (#-°C) {°¢) (°C)
85.0 85.0 0.55 0.89 1.2

il 73
e #5 2
#1 & #
3 L
. - p—— - /:’_,,:/
e . e,
e e =
Eront view

UUGC* = Unit under calibration

Uniformity = Maximum and Minimum difference of measured temperature at any probes and

the measured temperature at the reference and same time.

Overall Variation = Difference of temperature value between the maximum and minimum any fime,
Stability = One half of the maximum difference of measured temperatures at any one probe.

-000-
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Cert. Number
BTC-T-24/63

CALIBRATION RE]

“ Page ! of 3 napes
Issued By B.T.AMETROLOGY CO.LTD.. . pages
Date ol fssue 24 September 2020

B T.METROLOGY COLLTD. Approved Signatory
17/166 Soi Prachachun 14 (PEA Village) / /1
Tungsonghong Laksi, Banglok 10210 ‘ )

P Prasitimate

Customer ;. Water Index & Consuliant Co., Lid

Address  ; 2297-8 Soi Charan Sandl Wong 95/1.Charan Sunit Wong Rd.. Bang-nor Bangphlat, Bangkok 10700

Diate of Received : 20 September 2020

Instrument — Bescription : COD REACTOR
Id. Number D 134E02
Manufnciurer : Lovibond
Madel Number 1 BTE2sSC
Serial Number 1 008042426

Calibration Procedure 1 ; Indicale lemperature of Unit Under Test {UUC) was compared to lemperature Obiained from

reference smndards st calibration point. .

Ateasurement Method 1 The ihermocouples shall be placed with in the chamber in secordance with the appendix A
andd the wmp. readings of the thermorouples could be found in the appendix A.

Cal. Inform. - cal (Y ¥ Only { ) Adjusted

Location of Calibration At Customey Location

Environmental Conditions :
- X e v e 2D - Cre y -4 v
Temperature is 27 Z237C Relative Humidity is 60X 10 % Rh
Comments
The lemperature seale in use is the Intermational Temperafure Seale of 1990 (ITS-90).
The Uncertaintics of report based on @ standard uncertainty Multipiied by a coverage factor =2,
Praviding level of confidence approximately 93%

TFractability Information

Reference Standards Deseription Seriat Number Certificate Number Cal, Date Bole Date,

STD Thermometer with Probe, PRT BICO3R/02709,CHI PSL-T 430/63 1-7/ April/2020 8/April/2021

Equipment Description Serial Number Certificate Mumber Cal. Date Dule Date.

Brata logger With Probe (RTD 1 01-25) MY 44010007 BTC-T-01-63 25/luna/2020 206/iune/202]
Maker: Agilent Model: 34972A Make in USA

The used to perform this calibration is Traceable 1o National Institute of Metrology (Thailand), MIMT through Reference Standard Laboratory

of Thailand Institute of Scientific and Technological Research( TISTR) Industrial Metrology and Testing Service Centre {Laboratories was
Accreditation by TISI According 10 ITS 1SQ/IEC 17023)

Wiy i ,
e
(Mr. Boonlue Somprajob) Date of Calibration : 20 September 2020

Calibrated By:

This certificaie may not be reproduced other than in full except with tha prior writlen approval of 8.7 Metrology Co.Lid.

This certification is traceable to the International System of® Unit (hrough the reference standard laboratory of In-house CMT Calibration Lat.




CALIBRATION BTC-T 4163
Issued By B.T.METROLOGY COLLTE.
Drate of Issue 24 September 2020

Page 2 of 3 pages

Appendix A,

3 O Ig}j Hg} Zﬂw ZS CGlags tube™ ™ dats fogger
Hot plate hele | Wéﬂig?‘g l«fs@ 19® ®2<§
30 30 10 (D Oy Working Standard <
Top view 1O 10 D1 On (RTD- 01 ~ 25) I
1@ 60 G 168 G2
Siticone Oil /
uuc Heasured Measured Variation
Temperatupe
Average Measured
Sedting Reacfing Tempimtt!re " Max Rin Stability Uniformity | Overall
°C) ) € <0y ©C) (°C) 0 °C)
150.0 15601500 149.23 150.6 148.3 0.31 247 1.30

Note: - Reference Standards are measurement in tube silicone oil at 240 value record after temperature stability.

~ Level high of silicone oil is equal heater plate of UUC.

Calibrated By: i
;/[; r e gy
T

(Mr. Boonlue Somprajob) Date of Calibration : 20 September 2020

This certificate may not be reproduced other than in full except with the prior wiitten approval of B.1 Ketrology Co.Lid.
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Cert. Number
BTC-T-24/53

© Page 3 of 3 pages

Isswed By B.T.METROLOGY CO.LTD.
Date of Fssue 24 September 2020

Hole No. Max Min “hid-Range | Differenee Uncerainty of

{Position) {°C} (=} (>Ch LY measurement (+°0)
i 148.9 R 14883 (L0 o
i JRE 148.7 148,75 10
3 L4R.7 148.0 148,65 0.10
4 148.8 {48.7 148,75 0.10
5 148.8 148.7 14875 0.10

B M—G—"—“ 149.2 J40.0 148,10 (.24
7 BASRS 149.6 149,740 0.20
8 1408 1406 149,70 020
9 148.5 148.3 148.40 .20
H} t48.% 148.7 148,75 0.1¢
) {50.2 1501 15015 0.10
i2 130.6 150.5 150.55 0.10
o 13 1530.5 150.4 150,45 0.1¢

14 15032 15010 150110 0.26 0.7¢
i5 1489 1448 148.85 .10
i6 i45.8 148.7 148,75 2106
17 1488 148.6 145.70 0.2¢
18 1501 149.9 150.00 0.20
134 149 149.0 149,00 (.00
16 149.7 149.4 [49.55 0.30
21 (48,0 148.8 148.85 .10
12 jd48.8 148.7 148.75 .10
3 {498 149.6 149.74 0.20
14 148.8 148.7 148.75 0.10
15 149.2 1491 149,15 4.10

ﬂg}i;;im 148.9 148.8 148.85 (.10

End of cortificate ...

Calibrated By: \ y
ey

(vir. Boonlue Somprajob) Date of Calibration : 20 September 2020

This cenificate may nol be reproduced other han in full excapt with the prior wrillent approval of B, T.Melolagy Go.LId,
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Main City Water Meter Daily Record
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