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318N13ATIVFUAINYAAINST
Tssngnuragudnisunngummendeusifvads Yeudseam 2567

n Swaumdnauiidnmsnsatouen 577 au

" 51899599 wseendu 3 ngu lewn
1) $18M395RFUNMNGUeeeeNnI1 35 U
2) EMINTIIFUAMNGNDTY 35 TuTysel Tuld
3) emansaguamesdadoidssannnisviy

el
1. MsasAaenelasunng (P.E)
1.1 ndatananie (BMI)
Amthund U 241 Ay
Aweintfeeniunael 1w 61 AU
AwiniAuina U 99 Al
Tsagauseauiil U 118 AU
Tsasrusziudi U 58 AU
1.2 anusulaiin (140/90)
-SEauUNA U 543 Ay
-gandnUn@ ORively 34 A
2. Bnd158M3299n (Chest x-ray Digital)
-Un@ 71U 559 AU
-Aauns U 1 AU
3. anuauysalvaadindan (CBO)
-Unfi 91U 520 AU
Suflamelafinens s 55 Al
4. wsnladnnz (UA)
-Un# U 577 AU
-Aaund 91U 0 AU
5. M3939933913% (Stool exam)
-Un# U 577 AU
-AnUNG U 0 AU
6. n32au3UINUAGN (ThinPrep)
-Unfi U 463 AU
-Haund U 0 AU
7. asavnduluiiala (EKG)
-Un# 91U 577 AU

-AeUNG U 0 AU



8. siuthanaluiden (Fasting Blood Sugar :FBS) (langany 35 Yuly)

-nauUnf LRivei 114 Ay
NguIAD U 17 Ay
“nguidsadiulsaumanu U 3 AY

9. nsvieuvadla (BUN.Cr) (lawizany 35 Wuly)
“peyiil U 92 AU
“SyeEi2 U 49 Ay
“zeyil3 ORI 1 AU

10. s¥Aug3a (Uric acid) (law1zany 35 Wuly)
-Un@ U 134 Ay
-HaUn U 0 AU

11. M59119UV8IAYU (SGOT,SGET,ALK,PHOS) (1an1zany 35 Yul)
-Un@ 11U 134 A
HaUn ORI 0 AU

12. Ysanalvdiulunszuaidan ( CHO,HDL,LDL,TG) (taw1zany 35 Vauly)

12.1 s¥6iu Cholesterol Twdan
-szauUng U 71 AY
Fug U 53 Au
-gand1Un@ 91U 10 AU
12.2 588U Triglyceride Tuidon
-szauUng U 107 AU
—L‘éuqa 71U 20 AU
-gandnuni U 7 AU
13, Aansasuzide (lawizany 35 Yuly)
13.1 ugi5AuL (AWIZINARDS)
-Un# 91U 74 AU
-AnUn@ 91U 0 AU
13.2 98R519IATDVI0Y
-Un# 91U 134 Au
-AaUng 71U 0 AU
13.3 Uzi595gNvNIN (RWZWAYIE 91g 45 Viuly)
-Un# U 5 AU
-AaUn@ U 0 AU
14. asravidlalafadusniaud (HBs Ag)
~lsinuide U 382 AU
- wuide 971U 6 AU



€

15. psramgiduiusaivalafadusniaud (HBs Ab)

SR U

aifigiAuiiu U
16. ﬂﬂiLWﬂ%L%’e‘]%’mq%'{ﬂi% (Stool Culture)

-Un@ 91U

-Aaunf 91U
17. A529N5UBLTY

-Unfi 91U

-Aaund U
18. 5. A523AN5IABY

-Un@ U

-HNaund 91U
19. AFIVELEANAN

linvansiande U

“WUANILENAR U

315
73

a8

a8

AU
AU

AU
AU

AU
AU

AU
AU

AU
AU
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wuunesuaTUUTINMYEE

Tssngunagudnisunndumingrdouiiimans

\Wou yuziialy vez3laAa veshade | wezaiivade | wezsumste
UNI1AY 2568 12,374.00 2,719.00 10,540.00 234.00 50.00
nUATS 2568 11,347.00 2,219.00 10,203.00 289.00 60.00
JurAy 2568 12,586.00 2,428.00 10,955.00 187.00 75.00
WUy 2568 12,302.00 2,547.00 10,295.00 242.00 50.00
NQWN AU 2568 13,287.00 2,761.00 10,838.00 251.00 120.00
ﬁqmau 2568 13,946.00 2,950.00 10,408.00 221.00 125.00
ArnsAandn Snwnsununtinaueiesanui

e o

Jovin HN3I9ABY

Pl
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CALIBRATION LABORATORY CU., LTD. \iig.'j/f/’,

2
Z.———~> ACCREDITED
- b3
’f/,//'/-:ﬂ.\\-\v‘ ——— S ———

el '\‘"\\‘ DlMENCS%rI‘iRLAEg:S?J%EMENT
Agr!rngd ACDM-2814
ISO/IEC 1702S
CERTIFICATE OF CALIBRATION
FOR
NOMENCLATURE . pHMETER o~
MANUFACTURER E EUTECH INSTRUMEN%\OK\
N
MODEL / TYPE . PH700 \};\}
o
SERIAL NO. : 983068/93X218814&@‘e9052911[MEC-LAB06]
CLID. NO. : 372200480 ~ °&
(\(\
JOB CONTROL NO.  : 2407180@3\12 (éb
CALIBRATION SERVICE : -LABO’@T ORY El ON-SITE
&S
CUSTOMER - : MINE ENGINEERING C@ULTQN@O., LTD.
2 AANES
SO RS oy
o
SRS
DATE OF RECEIVED : 18 July @S{\ 2 @003 DATE OF ISSUED : 25 July 2024
N &
N 0N
The report of calibration shall&:\%e reprod&b& except in full without approval of the Calibration Laboratory Co., Ltd.
s o\ Yy
RN
Calibrated B%'\)\ ?Sokgasem Seehanart
OIS SR
os&g) ) Wenick Inchaisrti
20 Calibration Engineer
RO
XN

Carigratioy Losoritary Uo.Lin

Approved By :

Authorized Signatory
25 July 2024

This Calibration Certificate documents the traceability to national standards, which realize the units of measurement according to

the International System of Units ( SI')

Certificate No. Q24075312

F3-011-05/12-23

@clccalibration
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CALIBRATION LABORATORY CO.LTD. &%

R

5

aae

NS National Accreditation Board

A

g“

?’//'—-—-_:\“\-,‘;3 ACCREDITED
Agrhgd DIMENSIC;\N&\BM»E;;;JEEMENT
ISO/IEC 17025
REPORT OF CALIBRATION
N
FOR @\q
N
NOMENCLATURE :  pHMETER o§
N
MANUFACTURER .  EUTECH INSTR@@TS
N
MODEL / TYPE ;o PHTOO o&\eb
SERIAL NO. . 983068/93 (}814/9%(052911[MEC-LAB06]

LOCATION SITE ; LABQ&&TOR <f)(0

DATE OF CALIBRATION : @%ly ZO%Q:
A N

TR N
ENVIRONMENT CONDITIONS : o\)eob(\\ ?}q"\“
Temperature : 21°C to 22°C (\&5 N P@.ﬁ?ﬁve Humidity : 50% to 53%

&4
& o
PROCEDURE USED : 03.\@ N @Q’

This instrument was calibrated uude’i_{p}bcedurs LC-CPCH-01, CLC-CPTH-03 based on ASTM E 644-04
N

IO
as calibration guidelines. Tl@ration wﬁé&rformed by direct measurement with Certified Reference Material (CRM)

and comparison with Bé['g@talibra i n@a ), Precision Thermometer and [PRT
which maintained Q{Qe Calibrati@‘Laboratory Co., Ltd.
5
REF ; CE STANDARD USED :
l%lg,tgzmdard Solution, NIMT TRM CODE TRM-S-2002, TRM CODE TRM-§-2003, TRM CODE TRM-S-2007.
2. pH Standard Solution, Control Company Catalog Number 06664260,1 1754256, Lot Number CC787362.
3. Micro Calibration Bath, Kambic Model OBM-LT S/N. 18015718.
4. IPRT, SDL Model T100-450-1D S/N. K0897A-1-19.
5. Precision Thermometer, Wika Model CTH 7000 S/N. 014471/18.

Certificate No. Q24075312

F3-011-05/12-23

@clccalibration
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CALIBRATION LABORATORY C0.LTD. &

iy e,

)

Z//-—_-“‘ ACCREDITED

% W ——
'{"fﬁ\\\\\“ CALIBRATION AND

c Lc A DIMENSIONAL MEASUREMENT
ACDM-2814

Accredited
ISO/IEC 17025

TRACEABILITY :

1. The measurements are traceable to International System of Units (SI) , through National Institute of Metrology (Thailand).
Lot Number. 260124, 040822 , 120124, Due Date 04 March 2025.
2. The measurements are traceable to International System of Units (SI) , through Control Company. o

&)
Certificate No. 4281-14495731 , Due Date 27 September 2025. 03@\
N
3. The measurements are traceable to International System of Units (SI) , through Calibration L@tmy Co., Ltd.

Certificate No. Q23136343 , Due Date 25 December 2024. o Qb\\oo

4. The measurements are traceable to [nternational System of Units (SI) , through Nagi’g&nstitutc of Metrology (Thailand).
7\

N

5. The measurements are traceable to International System of Units (SI)6, t@1 Thaila(g@stitute of Scientific

and Technological Research (TISTR). Certificate No. PSL-T 0961/66 Date 30 A{égst 2024.
A 2
UNCERTAINTY : o, x>
o\
The reported expanded uncertainty of measurement i@‘&g as the s rd uncertainty of measurement multiplied by the coverage

factor complies with the table which for a normal d}\i&t}ibﬁbtion %&onds to a coverage probability of approximately 95 %.

[t has been evaluated according to the "Evaluﬁ%‘n of the L@tainty of Measurement in Calibration (EA-4/02 M:2022)"

Certificate No. TT-0100-23, Due Date 23 August 2024,

O o R
N o >
@\0\} o o

Certificate No. Q24075312

F3-011-05/12-23 page 3 of 4

@clccalibration



CALIBRATION LABORATORY CO.LTD. &2,

=
Z -~ —~.S ACCREDITED
éﬁ?

—— A,
%,
‘4,;, A CALIBRATION AND

C I_ c DIMENSIONAL MEASUREMENT
Accredited ACDM-2814
ISO/IEC 17025

CONDITION OF CALIBRATION ITEM : RECEIVED IN GOOD OPERATIONAL CONDITION

MEASUREMENT RESULTS : ( X) without adjustment ( ) adjustment

The table in the following gives the calibration results and associated measurement uncertainties

of pH meter.
CALIBRATION DATA (\05
1. pH METER RESULT @ 25 °C 5o
Standard pH pH Meter pH Meter Unca%ﬁy of
Correction °>
Buffer Solution Reading Reading 3]—&8@asumnent ke Factor
(pH) (pH) (mV) (pH) 1&\‘\@\ & pH)
N
1.684 1.67 306 w0014 7 0.013 2,20
o\
4.003 4.00 173.0 +2.09%§\ (éb 0.013 2,15
7.005 7.02 4.7 @5 q‘/’) 0.015 2.06
10.015 9.98 -176.3 0§+0 035 Qb 0.016 2,05

Note. The Scope of Accredited ANAB Certificate No. ACDI\/I@,—Z%‘%\/elsmn ch}age 4 of 67
o\
& &

2. TEMPERATURE RESULT [ THERMIST(M%H (\
Immersion depth (mm) | Actual TcmperatLB‘c ;\2& DUQ@dmg (7C) Correction ( °C) | Uncertainty T ( °C)
v\:)\ B
100 25-000\03 ﬁ\@ 25.0 0.00 0.13
Note. Probe & 4 mm qbﬁ (\\o
(\ o5 0)
Materials : Metal Sheath. (b

The Scope of Accredited A@?Celtlﬁc oﬁ) ACDM-2814 Version 012 Page 56 of 67
The reported uncer tam&@\@ased ona sta1 dard uncertainty multiplied by coverage factor of &= 2,00.
2 &

\° This report is valid for the above stated instrument/s only.

### End of Certificate ###

Certificate No. Q24075312

F3-011-05/12-23 page4 of 4

@clccalibration



CALIBRATION LABORATORY CO.,LTD. &2 g

‘\__‘______/

ANSI National Accreditation Board

)

=z /'-_—H"“w
2 ACCREDITED
A
f,,,” h .\‘\\ CALIBRATION AND
c I_c DIMENSIONAL MEASUREMENT
ACDM-2814

Accredited
ISO/IEC 17025

CERTIFICATE OF CALIBRATION

N
NOMENCLATURE - ELECTRONIC BALANCE @(\0
MANUFACTURER :  SARTORIUS %\
MODEL / TYPE : AZ214 R QSO
SERIAL NO. : 28092281 [MEC~ r%ﬂl]
CLID. NO. : 362101621? N
JOB CONTROL NO. : 240118@ 09 (éb
CALIBRATION SERVICE : @LAB ﬂzTORY M oN-sITE
: SATANTLD:
CUSTOMER : MINE ENGINEERING CO% TANTOQO., LTD.
6\ O‘G,\
& &
DATE OF RECEIVED : 18 July Z(H{g\ ooaog DATE OF ISSUED : 25 July 2024
2
i\ N
The report of calibration shall Q\%e reprodg)@except in full without approval of the Calibration Laboratory Co., Ltd.
2
N o? b
SR

Calibrated By, d@httawadee Baengpech

ob&}’&(\ Calibration Engineer
» AP
XN
Approved By : _

Authotrized Signatotry
25 July 2024

This Calibration Certificate documents the traceability to national standards, which realize the units of measurement according to

the International System of Units ( SI)
Certificate No. Q24075309

F3-011-05/12-23 page 1 of 3

5
@clccalibration
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ANS! National Accreditation Board

CALIBRATION LABORATORY Co.,LTD.

'—:{/'_"“‘-& ACCREDITED
”’4"‘ nl \““\\ ¥ mMENcs%:qBS_ArT/:gESﬁ;%MENT
Agr!:h'tced ACDM-2814
ISO/IEC 17025
REPORT OF CALIBRATION
FOR
(.\o‘i
NOMENCLATURE : ELECTRONIC BALANCE ({Q@\
MANUFACTURER : SARTORIUS o\}
N°
MODEL / TYPE . AZ214 DA
~
SERIAL NO. : 28092281[1\;E°§@AB01]
LOCATION SITE : LABORng‘g)}zY
DATE OF CALIBRATION : 20 °‘>2024 <f)(0
St
ENVIRONMENT CONDITIONS : Q}"’ (\Qb
. (\ Q}
b
Temperature : 23 °C to 24 °C Qb(\\ Refat R}Humidity : 53 % to 56 %
3
PROCEDURE USED : (\%Q\& 4{\@

This instrument was calibrated under proceduﬁegﬁo. CLC-@B-OI based on EURAMET/cg-18/Version 4.0 (11/2015).

o)

The calibration was performed by Cmpg@:i n with%@ht Set which maintained by the Calibration Laboratory Co., Ltd.
0 o

N
REFERENCE STANDA%:BQ\DSED : a;'\
1. Weight Set, Phoenix Clq\eé(é S/N. W -é\ET-EZ-Ol.
No )
2. Weight, Sartorius (%QEZ S/N. &))129, 43529037, 44329167, 43529293.
TRACEAB;%&’Y :
1. The 1@61116113 are traceable to International System of Units (SI), through National Institute of Metrology (Thailand).

Ccﬁ@te No. MM-0123-22, Due Date 22 August 2024.

2. The measurements are traceable to International System of Units (SI) , through Sartorius Lab Instruments GmbH & Co. KG.

Certificate No. M141607, M141608, M141609, M141611. Due Date 15 September 2025.

UNCERTAINTY :

The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement 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 to the "Evaluation of the Uncertainty of Measurement in Calibration (EA-4/02 M:2022)"

Certificate No. Q24075309

F3-011-05/12-23 page2 of 3

@clecalibration
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CALIBRATION LABORATORY CO,LTD. <2 afam

.

ANSI National Accredilalion Board

e L, J
‘{///'"_i\‘:‘“ ACCREDITED
TN

=

CALIBRATION AND
DIMENSIONAL MEASUREMENT

c Lc ACDM-2814

Accredited
ISO/IEC 17025

CONDITION OF CALIBRATION ITEM : RECEIVED IN GOOD OPERATIONAL CONDITION
MEASUREMENT RESULTS : ( X ) without adjustment ( ) adjustment

=
-
=

CALIBRATION DATA
1. Error of indications
Nominal Test Value Conventional mass Display Value Error of Uncertainty
&%‘-veragc factor &
(g) (g) (g) Balance () T (mg)
Unload 0.0000 0.0000 0.0000 0.\ ((\N 2,28
A )
0.0010 0.0010 0.0010 0.0000 s eo@ 2,00
0.0100 0.0100 0.0100 0.0000 (\@ 0.07 2,00
)
0.1000 0.1000 0.1000 0.0000?‘ ;&‘ 0.07 2,00
1.0000 1.0000 1.0000 0.002@(\ %0'07 2,00
5.0000 5.0000 5.0000 6%8@0 Q\(O 0.07 2,00
eu T 4
10.0000 10.0000 10.0001 @0.0001 N 0.07 2,00
000080
50.0000 50.0000 50.0000 (\&‘Bo 0.00\0& 0.11 2,00
100.0000 100.0000 100,094 @;@"@5’0 0.18 2,00
/
[50.0000 150.0000 A@BOO f{'{% 0.0000 0.26 2,00
200.0000 200.0001 %00.0000 ég\ -0.0001 0.33 2,00
2. Repeatability of indications e G{B R °§\
. o Vi . .
Nominal Test Value g& ?gi\@ Standard Deviation of Reading ( g)
CAGN
200.0000({5 °’°>Q 0.00005
3. Effect of eccentric apph‘g\atéﬁl ofa l(gtaﬁk)n the indication
NOEEEN)
&
o Of\\
A 3 1 4
;
W : :
Display Value (g) Maximum Difference of
Nominal Test Value (g )
Position 1 | Position2 | Position 3 | Position 4 | Position 5 Center Value (g)
50.0000 50.0000 50.0001 50.0001 50.0000 50.0000 0.0001

Note. The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 012 Page 49 of 67
This report is valid for the above stated instrument/s only.

### End of Certificate ###

Certificate No. Q24075309
F3-011-05/12-23

@clccalibration



CALIBRATION LABORATORY CO.,LTD. im%% L&a

Z ~———~> ACCREDITE
A 2
“tyy g CALIBRATION AND
( ( mmi
L DIMENSIONAL MEASUREMENT
ACDM-2814

Accredited
ISO/IEC 17025

CERTIFICATE OF CALIBRATION

FOR

N
NOMENCLATURE :  OVEN 03@’0
MANUFACTURER :  MEMMERT %\
MODEL / TYPE : UF110 R Qb\},o
SERIAL NO. - B418.1125[M rq,ABOS]
CLID. NO. : 3.321024(?\0\"Q
JOB CONTROL NO. ; 2@01@5311 ((‘)b
CALIBRATION SERVICE : 0§> IN-LS TORY ON-SITE
g
CUSTOMER  : MINE ENGINEERING CQ%QU TANT&P., LTD.
o\ XN
o0 o&\“
DATE OF RECEIVED : 18 July 20%4Q 5 @oQo DATE OF ISSUED : 25 July 2024
N A
The report of calibration shall rl,o\ﬁ@ reprodz)cggexcept in full without approval of the Calibration Laboratory Co., Ltd.
L 252
S5 23 Wenick Inchaiss
Calibrated By Q Wenick Inchaisri
‘s&gb Calibration Engineer
AP
XN
CaLisaaTins LAROEATORY Co.LTR
Approved By :
Authorized Signatory

25 July 2024

This Calibration Certificate documents the traceability to national standards, which realize the units of measurement according to the

International System of Units (SI')

Certificate No. Q24075311

F3-011-05/12-23 page 1 of 4

@clccalibration



CALIBRATION LABORATORY CO,LTD. &2 a0

b i

L

fl_f!._?_l_{v_a_[_iunal Accreditation Board

i

A
% < ACCREDITED
o e
3
TR T CALIBRATION AND
C I_c DIMENSIONAL MEASUREMENT
ACDM-2814

Accredited
ISO/IEC 17025

REPORT OF CALIBRATION

FOR x

&)
NOMENCLATURE :  OVEN 03@\
MANUFACTURER . MEMMERT o
N
MODEL / TYPE . UF110 9 e
~
SERIAL NO. . B4l 8.11§L@C-LAB05]
LOCATION SITE :  LAB ORY
> P
DATE OF CALIBRATION : 02Q dly zoyﬁ)
Ol
SRS
ENVIRONMENT CONDITIONS : gb‘\\ @;\Q
Temperature : 27 °C to 28 °C &BQOO? °§elative Humidity : 50% to 54 %
~ %r\Q\
PROCEDURE USED : %‘é\ o\g\\
d\gg\ o

This instrument was calibrated under p@-@urc No.(@@“CPTH-W based on TLAS G-20 as calibration guidelines.
EaN

o
The calibration was performed %&g Hydra J@n Logger which maintained by the Calibration Laboratory Co., Ltd.
N
REFERENCE ST%@YARD Ry :
Hydra Data Log @)&)%\Iuke Model 2635A S/N. 5499551.

N,

)
TRAé‘SQ@ILITY :
e

The m@asurements are traceable to International System of Units (SI), through Calibration Laboratory Co., Ltd.

Certificate No. Q23116630, Due Date 25 October 2024.

UNCERTAINTY :
The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement 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 to the "Evaluation of the Uncertainty of Measurement in Calibration (EA-4/02 M:2022)"

Certificate No. Q24075311

F3-011-05/12-23 page 2 of 4
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CALIBRATION LABORATORY CO,LTD. &% aam

Ly

-2
=
ANSI Hational Accreditation Board
Lo e R 5 ——
‘{’////-T\\\\L‘c ACCREDITED
il CALIBRATION AND
C I_c DIMENSIONAL MEASUREMENT
Accredited ACDM-2814

ISO/IEC 1702S

CONDITION OF CALIBRATION ITEM : RECEIVED IN GOOD OPERATIONAL CONDITION

MEASUREMENT RESULTS : ( X) without adjustment ( ) adjustment

The table in the following gives the calibration results and associated measurement uncertainties of the

measuring oven.
CALIBRATION DATA (.\0'5
1. OVEN PERFORMANCE N &&@’\
DUC Measured Uniformity | Measured Stabili®§ Measured Overall
., 0 . o o o N° o )
Setting ( C) Indicating ( "C) (°C) ( @)(%Qb Variation ( "C)
(NS
85.0 85.0 0.63 A\\qu 1.47
104.0 104.0 0.78 Q2 011 1.10
SN
180.0 180.0 1.63 i(\;% (;@f}(b 230
o&
SRR
Q& N
(&S
CONIRACY
& &
L &
N N
o0 &
Q
& o
‘\(S\ o
o) 2R
oL I
SAGN
AR
N o\gh %%&
NOIIPIN
oD N
& AY
NN
&bo)
\®®
S
S
Certificate No. Q24075311

page3 of 4
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CALIBRATION LABORATORY C0,LTD. <2 adam

ANS! National Accreditation Board

‘{dﬁ‘\g ACCREDITED
AN -
c I_c QU DIMENSIGNAL MEASUREMENT
Accredited ACDM-2814
ISO/IEC 17025
CALIBRATION DATA
2. TEMPERATURE DISTRIBUTION
DUC Measured Temperature ( °c )@Probe No.9 is Ref. Uncertainty Coverage
il °c ) factor k
Setting (° C) | Indicating (° C)| 1 2 3 4 5 6 7 8 9 (\}
4
85.0 85.0 84.49 | 85.15] 84.90 | 85.11 | 84.84 | 84.95 | 84.67 | 84.81 85.)(36(3&\@0.57 2,00
104.0 104.0 103.32|104.25]103.90{ 104.17]103.80/103.96{103.57| 103.82 1@ 0.46 2,00
180.0 180.0 178.91]181.05/180.19/180.81|179.78|180.41|179.68 18% 80.48 0.57 2,00
Technical Note : W= 56 cm, D =40 cm, H=48 cm. o&eb
1z
Note. The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 012 Pa &of 67
6ch>> (f?(OCb
A 2
~ N
B\ 7N
\Q{\ o, Ce)
& &
N\ o f\Q\ %3
= e \‘(gi_“
g\@ & H2 °Q? 4
‘Si c&%o o #8 o #7 .
ONE- | ) 7 = ] =,
RO i N v
(C\ Nl - - =
°S° X ) pall ) /
@ P ’ S
N W ;
35 B
s
This report is valid for the above stated instrument/s only.
### End of Certificate ###
Certificate No. Q24075311
page 4 of 4
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ENTECIH Calibration Certificate MR

Where CALIBRATION 0157

Begin

Certificate No. T/0 670087
Date of issue : 20-Jun-2024

Equipment Description :  Incubator
Equipment Model ¢ i250-DS
Equipment Serial No. : 0408-0315-0025
L.D. No. or Control No. LI
Manufacturer :  Entech Industrial Solution Co.,Ltd.
Customer Name :  MINE ENGINEERING CONSULTANT CO.,LTD. 0\(\;5
Customer Address
Total pages of certificate : 2 pages o Qb\>a°v\°)
Instrument Receiving Date  : 17-Jun-2024 (\@
Receiving No. ;. 0-240117 ogb
Environmental Conditions : All of the measurement were carried out in the ?r ng area
Temperature : (25 15) °C . o§\ (OCb
Humidty @ (55£30) %RH o\ (f/f)
Voltage ¢ (220 £22) VAC & ‘C\\b
Calibration Place
A
Calibration Procedure No. :  This instrument was @gr’ated by co@{)arison of reference radiation source standard
according to ca 'Ml’a&t%no\i/ork inéthttion no WI-CL-18-C
The calibration certificate expended uncezta@g@ measu, t is stated as the standard uncertainty of measurement

multiplied by the coverage factor k, w/;/c/ﬁs@ normal gg%m‘/on corresponds to a coverage probability of approximately 95%

o

The standard uncertainty of measure@ has bge s@fm/ned in accordance with M 3003
The expression unceriainty and cg@wce n msr&grement.

% ()
This certificate is app//b@g}ta /‘t%w Du\@g\?es[ environmental condiition.
No

This calibration cergiiggte may nqgibrepmduced other than in full except with the permission of the issuing laboratory.
Calibration ce/ﬁ/jﬁé(}s without signature and seal are not valid and The results relate only to the items tested/calibrated,
o)

This \ca//bn%;; certificate documents are traceability to national standards, which realize the unit of measurement
according, e International system of units (SI).

9
Date%f@ogl?bration : 19-Jun-2024
Calibration Engineer Technical Manager
FM-CL-33-C Rev.4 Page 1 of 2 Issued Date 01/02/59

Entech Industrial Solution Co.,Ltd.




ENTEECIH Calibration Certificate

Where

NSC-TISI-TIS 17025
CALIBRATION 0157

Begin

Certificate No. : T/0 670087

The Reference Standard Instrument :-

Instrument Model Serial No. Cert No. Due date
1) Data logger with RTD Probe Agilent 34972A MY60008352 PSL-T 0484-3/67 19-Feb-2025
Measured room conditions
Temperature : Minimum:  23.5 °C Maximum:  25.2 °C
Humidity : Minimum: 50.8 %RH  Maximum: 65.5 %RH
Voltage : Minimum:  219.9 VAC Maximum: 223.1 VAC
Fresh Air Setting: off Q‘S
Sensor Position : : ’ 4 °&<¢
' Working Space of chamber : \%\
I
i i 3 (Inside Dimensions) Wx D x H : 490 m@@ 0 mm x 1190 mm
| Sensor Installation Details : o)
! 9 - Sensor Number 1 to 8 mstalle%ﬁﬁy\xmately 50 mm
H E From each wall.
D/,!ﬁ ————————— --8, - Sensor Number 9 insta pprOX| tely geometric
,5// 7 of the chamber. (,Qb °§ Q)b

w o&
Results : The measurement results of the calibration were reported in the table@e QSQ:

(*) Without adjustment ( ) d]ustmer(c\
uuc* | Uuck Temperature Reading oF Sfa@hrd Sen;a(Qo\m
Setting | Readin Sensor Posi bq‘gv
(°c) | (°C) 1 2 3 4 5 1 AR 8 9
20.0 20.0 20.18 | 20.25| 20.07 | 20.05 ZQUI\S 20.16 [, (581 | 19.81 | 19.99
N
G O
PN
UucC* UUC* | Temperature Tem@aYure I O@EII Uncertainty Coverage
Setting | Reading| Uniformity bility (Ygriation of Measurement Factor
CO) | Oy CO__ I GO AP0 & °C) K
20.0 20.0 056 ~p 04700 1.20 0.68 2
oD s
f\ AN

g

UUC* = Unit Un% |brat|on

Remark :- ‘& (b - Temperature reading of Standard Sensors shown in the table were taken from the average of Standard reading

@ at each position.

\ - Temperature Uniformity was calculated from the difference between the maximum and minimum of actual
temperature reading from all reference sensors at the same time.

- Temperature Stability was calculated from the maximum stability of nine positions, and formula of Stability is

[ ( Maximum Temperature Value - Minimum Temperature Value ) /2 ]
- Overall Variation was calculated from the difference between the maximum and minimum measured temperature

throughout observation time.

End of Report

FM-CL-33-C Rev.4 Page 2 of 2 Issued Date 01/02/59

Entech Industrial Solution Co.,Ltd.




ENTEECIH Calibration Certificate

NSC-TISI-TIS 17025

Certificate No.T/0 680070
Date of issue : 21-Mar-2025

Equipment Description : Incubator
Equipment Model : i250-DS
Equipment Serial No. : 0408-0315-0025
L.D. No. or Control No. Do
Manufacturer . Entech Industrial Solution Co.,Ltd.
Customer Name : MINE ENGINEERING CONSULTANT CO.,LTD. QK\S
Customer Address :
Total pages of certificate . 2 pages o QS)PV\O)
Instrument Receiving Date : 21-Mar-2025 (\@
Receiving No. ¢ 0-250091 s ogb
Environmental Conditions Al of the measurement were carried out in the wa@g area

Temperature : (25 15) °C . °§x\ ((c)b

Humidty — : (55£30) %RH o\ (f/f)

Voltage : (220 £22) VAC N o)
Calibration Place

o\ 0%

Calibration Procedure No. : This instrument was &pﬁted by c(()i\m@afrison.of indication with the Standard Resistance

thermomete;;:g(amg to calib%ibn TLAS G20, work instruction no WI-CL-18-C

The calibration certificate expended uricertal measur /s stated as the standard uncertainty of measurement
multiplied by the coverage factor k, which ormal di ion corresponds to a coverage probability of approximately 95%

&
The standard uncertainty of measure@as be%n mined in accordance with M 3003

The expression uncertainty and com@ce in megf%menr.
o

This certificate Is applied ?@0 /tefz) u@est environmental condition.

No
This calibration ce/t/@%\g may not c’gproducel:r other than in full except with the permission of the issuing laboratory.
Calibration cerﬁﬁ@:?}m‘thaur signature and seal are not valid and The results relate only fo the items tested/calibrated.

This ce//bra@ certificate documents are traceability to national standards, which realize the unit of measurement

Issued Date 01/02/59

accordin International systemn of units (SI).
AN
Date o?*@bration : 21-Mar-2025
Calibration Engineer Technical Manager
FM-CL-33-C Rev.4 Page 1 of 2

Entech Industrial Solution Co.,Ltd.




ENTEECIH Calibration Certificate

Where
CALIBRATION 0157
Begin

Certificate No. : T/0 680070

The Reference Standard Instrument :-

Instrument Model Serial No. Cert No. Due date
1) Data logger with RTD Probe Agilent 34972A MY41187730 PSL-T 0409-1/68 23-Feb-2026
MY60008352 PSL-T 0409-3/68 23-Feb-2026
Measured room conditions
Temperature : Minimum: 20,5 °C Maximum: 224 °C
Humidity : Minimum:  50.8 %RH  Maximum: 65.5 9%RH
Voltage : Minimum:  219.9 VAC Maximum: 223.1 VAC
Fresh Air Setting: off N
Sensor Position : 1 f@“’
: 12 4 o
' Working Space of chamber : N
1 N
1 N 3 (Inside Dimensions) Wx D x H :490 mm mm x 1190 mm
' N
' Sensor Installation Details : o) eb
1
! 9 - Sensor Number 1 to 8 installed a imately 50 mm
H l: From each wall. ?(\OQ
D’,!-e- --------- &4 - Sensor Number 9 install proximately geometric
'5" 7 of the chamber. °§ (O
W ) (f/’)
Results : The measurement results of the calibration were reported in the table@.
(*) Without adjustment () A@d}ustment(\eb
o \
uuc* | uuc* Temperature Reading oF Stig@d Sensgr Qo\v:f
Setting | Reading Sensor Positign\; fé
(°c) | (°c) 1 2 3 4 5 [®¢ 7np 8 9
200 [ 200 |20.11]2015] 19.90 [ 20.05 19-,\{?\ °20.14 4@% 19.76 | 20.00
O\ (|
I ON {9
M
UUC* UUC* | Temperature Temperat& Ov Uncertainty Coverage
Setting | Reading| Uniformity Stabili VaFi n of Measurement Factor
(°c) [ o) o | &0 |y °0) K
20.0 20.0 049 ,§° 0.33 \“p 0.90 0.56 2.02
N
o\S@ ~g
UUC* = Unit Under Calibfa¥ion QX
Remark :- °témperature reading of Standard Sensors shown in the table were taken from the average of Standard reading

> °b at each position.
o \c;& - Temperature Uniformity was calculated from the difference between the maximum and minimum of actual

D

temperature reading from all reference sensors at the same time.
- Temperature Stability was calculated from the maximum stability of nine positions, and formula of Stability is

[ { Maximum Temperature Value - Minimum Temperature Value ) /2 ]
- Overall Variation was calculated from the difference between the maximum and minimum measured temperature

throughout observation time.

End of Report

FM-CL-33-C Rev.4 Page 2 of 2 Issued Date 01/02/59

Entech Industrial Solution Co.Ltd.




SCIMET Co., Ltd.

aGIMET

\\““IEIJ}';?”

Ut fyal N

NSC-TISI-TIS 17025
CALIBRATION 0454

Certificate No. C07240190

Calibration Certificate

Equipment: SPECTROPHOTOMETER
Model: 723C
Serial No.(or ID): 2C41301043 (MEC-LAB11)
Manufacturer: KWF
Condition: In Condition

Customer

MINE ENGINEERING CONSULTANT CO.,LTD.

Calibration Place

o0
MINE ENGINEERING CONSULTANT CO.,LTD. , (\\(\ .
N NS
_ & L
Calibration Date <§\ ‘(\&}’
24 December 2024 S o
NN o
o) ‘}QQ
Environment Condition Qsi\ o N\o
Temperature: 25.8 ° + &(%)ﬁ °C
Humidity: ;.353.4 %RH

j\%\;@\o%RH

The Method used O)Q@
o)
In-house rg@f’ﬁod, WIO07, based on ASTM E 275-08 and

AS;I)’I\S@B?-M

Tra

This certificate is traceable to the CRM maintained by National Institute be

of Standards and Technology (NIST) through Starna Scientific Limited.

The standard for Wavelength Certificate No. 108691 and 108692
The standard for Photometric Certificate No. 109010, 114655

>§€MH

SCIMET CO..LTD
usun srodwn dida

Person in charge

Job No.: Q(P%MT2403525
Receive a‘@x\ 24 December 2024
> 24 December 2024
10of 3

Issued :

This certificate is issued the units of
measurement according to the International
System of Units (Sl). It provides traceability
of measurement to international or national
standard or other recognized nationat
standard |laboratories.

The measurement uncertainty stated is
the expanded uncertainty which is obtained
from the standard uncertainty multiplied by
the coverage factor (k=2) to provide a level
of confidence of approximately 95%. It is
determined in accordance with the Guide to
Expression of Uncertainty in Measurement
(GUM).

These results may be affected by
deviations from specified conditions. The
results relate only to the items tested,
calibrated or sampled. The report shall not
reproduced except in full without
approval of SCIMET Co., Ltd.

Authorized signatory

FC07-03: 30 MAY 2023



abIMET

Certificate No.: C07240190 Page 2 of 3
Condition of reference standards Instruments / CRM:
Instruments Set No. Certificate No. Due date
Holmium Oxide Glass Reference 121512 108691 25-Jan-25
Didymium Oxide Glass Reference 119722 108692 25-Jan-25
Neutral Density Filter Reference 12276 109010, 114655 2-Feb-25
AN
@Q
Calibration Results: %{3\
Without Adjustment °\>
RN
Wavelength Accuracy (nm), The spectral bandwidth of Std at 4 nm and UUC at4 nm (Aqb
O
Standard Wavelength Unit Under Calibration Correcti Uncertainty of
(nm) (nm) (o Measurement ( + nm)
417.67 417.9 . ngbtzs {éb 0.14
440.74 441.0 &> 026 q;f) 0.14
448.99 4485 \:§ 0.4Q)» 0.14
472.22 472.5 RO 0.14
6 Y
513.70 513.8 o\\;(\Q ?034}«-0.10 0.14
537.49 537.5 @\ e -0.01 0.14
574.60 574 B 0.20 0.14
641.76 0 N -0.24 0.14
2 f'\‘ O\\P
684.63 S \0684.95 -0.27 0.14
740.27 N 74960 -0.33 0.14
. ({b 04 . .
748.28 o\;—% &73},&"‘} 0.42 0.14
— >
807.16 \:Q\ R Q\°\>807.5 -0.34 0.14
87970 2O SO 880.0 030 0.14
I )
N
2R
&

uUSUn B1WUWN d17a (SCIMET CO., LTD.)

FCO07-03: 30 MAY 2023



abGIMET

Certificate No.: C07240190 Page 3 of 3
Calibration Results:
Without Adjustment
Photometric Accuracy (Absorbance)
Wavelength Standard absorbance Unit Under Calibration Correction Uncertainty of
(Abs) (Abs) (Abs) n@basurement( + Abs)
0.0000 0.000 0.0000 OQ\Q 0.0045
0.2373 0.235 0. 0023 0.0045
420 nm 0.5617 0.564 0.0045
0.7392 0.741 (\@%& 0.0045
1.0550 1.059 o Qb 0.0040 0.0045
0.0000 0.000 ({” 0.0000 0.0045
0.2335 0232 o$ \ @15 0.0045
440 nm 0.5513 0.552 ogb (\(/':6.0007 0.0045
0.7230 0.724 @ ] QSQ’ -0.0010 0.0045
1.0324 K ,(\;3%5 N -0.0026 0.0045
0.0000 CQ“)e@‘obo oo™ 0.0000 0.0045
0.2126 &y 0211 Q\‘% 0.0016 0.0045
465 nm 0.5036 é\(\ 0.50§ > -0.0024 0.0045
0.6735 4 0@5 -0.0015 0.0045
0.9615 :\(S\ i %@0\7?).964 -0.0025 0.0045
0.0000 X [0~ 0.000 0.0000 0.0045
0. 22 ‘\Qb &fo’Q 0.219 0.0011 0.0045
546.1 nm 0\5‘5 0.519 -0.0014 0.0045
o\b\%gso ob 0.693 0.0000 0.0045
af\\@ 0.9908 > 0.992 -0.0012 0.0045
. OSV 0.0000 0.000 0.0000 0.0045
%b 0.2443 0.243 0.0013 0.0045
590 e 0.5530 0.554 -0.0010 0.0045
0.7196 0.718 0.0016 0.0045
1.0301 1.029 0.0011 0.0045
0.0000 0.000 0.0000 0.0045
0.2646 0.263 0.0016 0.0045
635 nm 0.5370 0.538 -0.0010 0.0045
0.6862 0.685 0.0012 0.0045
0.9822 0.982 0.0002 0.0045
The End of Certificate

UsSun z1glwn 317a (SCIMET CO., LTD.)

FC07-03: 30 MAY 2023



oGIMET

Statements of conformity:

This conformity certificate documents the validity of the following statements of conformity based on the measurement
results of corresponding calibration certificate:

Refer to Certificate No..  C07240190 Page: 1 of 3

The error of temperature determined during calibration are under given measurement and environmental conditions
and considering the expanded measurement uncertainty (coverage probability 95%) within the s&:cification. The given
measurement uncertainty already includes other all effects by according to the standard meti}%g,\ASTM E 275-08 and

ASTM E 387-04. Therefore, those parameters have not been assessed separately. (<&\
N
Tolerance and Decision rules: \?
Assessment of the conformity of the measurement device are done based of’. \31 comparison of the
relevant measurement results with the tolerances and decision rule are pres by the customer.
Decisionrule: [] Choice A Binary Statement for Simple Acceptancé;@(w =0), Specific Risk < 50% PFA.
N
( =

Choice B Non-binary statement with gua&d Q??}w 1U) s or Fail Specific Risk < 2.5% PFA and
Condition Pass or Condition F%@p cific Ri?ll{ % PFA.
rb

[d Choice C Customer defined, Custom ay define ary multiple of r to have applied as guard band

w=rUu. No
NS
; PFA- Probabigty of{(a%e Acce N

?}%\

Authorized signatory

usSUn sedwn Ida (SCIMET CO., LTD.)

FCOQ7-03: 30 MAY 2023



oGIMET

Refer to Certificate No.:  C07240190 Page: 2 of 3
Without Adjustment
Wavelength Accuracy (nm), The spectral bandwidth of Std at 4 nm and UUC at4 nm
Unit Under Calibration Correction Guard Band (w)  Tolerance (%) Conformity
417.9 -0.23 0.14 1.0 Pa§s;§
441.0 -0.26 0.14 1.0 o&&\s
N
448.5 0.49 0.14 1.0 \% Pass
. N\o

472.5 0.28 0.14 1.0 ) QSO Pass
513.8 -0.10 0.14 1.0 G Pass
537.5 -0.01 0.14 ﬁ(\ Pass
574.4 0.20 0.14 03(\ 1.0 % Pass
642.0 -0.24 0.14 69609 1 %b Pass
684.9 0.27 0.14 @ 1. Pass
740.6 -0.33 % RO1.0 Pass
748.7 -0.42 éeb (\.14 - QO\O? 1.0 Pass
807.5 -0.34 oy~ 0.14 o\}/‘)‘} 1.0 Pass
880.0 030 > gal 1

. -0. o~ % .0 Pass

N N
&
)
WS
N 0 O\
ARJERON
RS o
POIIIRN
S
Q> A
B
2
RS
Y

uUsSuUn Bieudwn dnda (SCIMET CO., LTD.)

FC07-03: 30 MAY 2023



aGIMET

Refer to Certificate No.:  C07240190 Page: 3 of 3
Without Adjustment
Photometric Accuracy (Absorbance)
Wavelength Unit Under Calibration Correction Guard Band (w)  Tolerance () Conformity
0.000 0.0000 0.0045 0.010 Pass
0.235 0.0023 0.0045 0.010 Pass
420 nm 0.564 -0.0023 0.0045 0.010 o, Pass
~
0.741 -0.0018 0.0045 0.010 0&@} Pass
1.059 -0.0040 0.0045 qg\ Pass
0.000 0.0000 0.0045 0 Pass
RO
0.232 0.0015 0.0045 (\@ 0.010 Pass
440 nm 0.552 -0.0007 0.0045 &  0.010 Pass
z
0.724 -0.0010 0.0045_® 0.010 Pass
1.035 -0.0026 , ooq‘éi\s (,c\b 0.010 Pass
0.000 0.0000 o{\8.0045 q, 0.010 Pass
0.211 0.0016 @ 0. oo@ 0.010 Pass
465 nm 0.506 -0.00 f\ & 5 0.010 Pass
0.675 63@5 °§e 045 0.010 Pass
0.964 <9025 A@c\} 0.0045 0.010 Pass
T é‘b\
0.000 S o.oooqi\ 0.0045 0.010 Pass
0.219 ‘\CS\ 0. 0.0045 0.010 Pass
546.1 nm 0. 519(\ “Q&bota 0.0045 0.010 Pass
‘S o N\
S 0.0000 0.0045 0.010 Pass
. @992 A a2 0.0012 0.0045 0.010 Pass
(\Y Obv
\ o.ooqb 0.0000 0.0045 0.010 Pass
5 D 0.2 0.0013 0.0045 0.010 Pass
590 niy, 0.554 -0.0010 0.0045 0.010 Pass
@ 0.718 0.0016 0.0045 0.010 Pass
PN
A 1.029 0.0011 0.0045 0.010 Pass
O
0.000 0.0000 0.0045 0.010 Pass
0.263 0.0016 0.0045 0.010 Pass
635 nm 0.538 -0.0010 0.0045 0.010 Pass
0.685 0.0012 0.0045 0.010 Pass
0.982 0.0002 0.0045 0.010 Pass

The validity of the statements of conformity cannot be guaranteed for different places of use, environmental conditions or improper use.

The End of Statements of Conformity

uUsSuUn srguwn d1da (SCIMET CO., LTD.)

FCO07-03: 30 MAY 2023
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Tuns29daudaniniaiay Spectrophotometer
warilieu: KSMT2403525

afloiadasiia;  SPECTROPHOTOMETER u: 723C WeLRIATaN: 241301043
M5 (3U) as7day (F)
24 Dec 2024 31UN5AFINTA 24 Dec 2024 Ve
Und | luln@ Unf 'I,:J&li@\
O 1. AwduysalA3as \\.}c%) O
0 2. ANEzan (wavldsnanig, nulu-uaniadas) \(@v O
O 3. & la - \iln 1@3av (On-Off Swicth) o (QSSO O
O 4. 1lunm (Keypad) \ogi\ [ O
O 5. wisa (Display, Screen Contrast) ‘éb%) C-E O
O O 6.  dvmudananuu1Indu (Wavelenq;g%ontrol) o) Y O 0 -
o 0
O 7. muznindu (Wavelength Che{r{’c}}° “\\;{O O
O O 8.  uvavriuliaua (UV < 3,0006 ) {éo\o. O O .
1 . U
0 9.  uuaviuilauas (Visible é@(‘)’oo h?ig? 0
O 10. -uaﬁmumum"'mm&r\@rousel {{k‘dl‘"e) O
e v N
WG/ atualn ; ‘\ES\ - QSS}
QNN
N
AS\ g‘;)o)
> N
N DD
O N
(\\@ A
Sg") Service Engineer

USun BN da (SCIMET CO., LTD.)
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B



R
\\\‘\\ \\l/-f / 15,

“MHHH HINNNR, - Hanna fnstruments (Thatland) B N aae

ANS| National Accreditation Board

inStrumentS g//'_/_.'_:\‘_\\;: ACCREDITED

CAUIBRATION LABORATORY

i NS
il AC-3061

Certificate No. : HIT-2428-0982

Page : 1 of 2
CERTIFICATE OF CALIBRATION

. o
Equipment : COD Test Tube Heater 03\((}
Meter Model : HI839150-02 Serial No. : \%(\ 101350013111
Tube Heater : 25 Vial Capacity Resolution: ) Qb\>>°°> 0.1°C
Temperature Range : (20 to 160)°C Temperature @{%action : 150°C
Manufacturer : Hanna Instruments Made in 1,’?\(\0Q Romania
Condition As-Received : Used Product Ref l%ce : ((c)b RE241205

Ambient Temperature : (25 +2)°C o@ative rikity : (50 £ 15)%RH

A o S d aa a o \\Ooo‘ o o (\Qb
Customer name : w3 Tl Budidioss aeudal®iv 1
66N\ ..\

DN é% ~
Received date : 3 July 2024 %SQ °§Q
. X P
Calibrate date : 8 July 20% 20
NS
Issue date : 9 iz@m 5 ;.{\
Calibrated Location : D °]§anna Insu;gﬁnts (Thailand) Ltd.
NP

Calibration Procedure ,50 This @rator was conducted by using in-house: calibration procedure
0640)6 CP-04 by using certified reference standard instruments.
S
NN
Calibrated by : ‘ d Approved by :
O Mr. Channarong Soinak

Authorized Signatory

"HANNR

| Instruments
jilll (Thailand) Limiec

This certificate was certified only for the instrument we calibrated.

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

** This certificate may not be reproduced other than in full, except with the prior written **

approval of the head of Hanna Instrument (Thailand).




H”I“W“H” H k N N k Certificate No. : HIT-2428-0982

Condition of this calibration result:

Reference Standard Instruments : This certification is traceable to the international unit of unit maintained through:

Instruments Model Serial No. Certificate No. Traceable

Data Acquisition Switch Unit 34970A MY44065265 | WK2307-164-1 WK Electric Co., Ltd.

Technology Promotion

Digital Thermo-Hygrometer HT-771SD AL07155 24H41 o ‘S
Assomatmqr\v\éfk’aﬂand—]apan).
N
N
Calibration Result: R Qb\§>>
Measurement Temperature Source Accuracy for COD Reactor. Q{\(\(@
AN
Capacity Nominal Value Average Value ~ 3 Uncertainty of Measurement
(Vial) °0) (°C)e % Q\‘éb *°0)
. QU LS V/
25 Vial 150.0 1 N 0.48
AR

\éeg\\(\ QQO, Unit : °C

an | ea (KXo Qun | 6
([ A\
150.385 150.3&@ 150. 150.426 150.234
2% \

@%3%3 4B) (5B)

.39(}-\33\150.359 150.334 150.230
AN

Q,

~e

L6 X | 6o | 6o | 6o
o

¢J\5\@‘9.657 053)50.085 150541 | 150.436 | 149.707

(1B )
) SD@B

150.367\5; 150

Q N 5
o)o)‘\\ (1D) (2D) (3D) (4D) (5D)
. 6’ 150.177 150.145 150.075 150.111 149.761
9 SN '
\6§° (1E) (2E) (BE) (4E) (5E)

150.261 150.240 150.241 150.208 150.208

Figure: Shows the location of the temperature source.

The report uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factor k= 2,

providing a level of confidence of approximately 95%

** End of certificate **
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Instrument Quality Certificate

Instrument: SN: Software version:

HI97711 907420275111

v1.02

| Description: Free and Total Chlorine Photometer

|

Hanna Instruments certifies that this instrument has been produced, calibrated a
applicable Hanna procedures, using standards and reference instruments, the
traceable to the National Institute of Standards (NIST) in the USA or to in
national physical standards. The standards and reference instruments used
are supported by a calibration system which meets requirements of ISO9

The following tests have been performed according with the reference eé the
meter.

nd Sd to meet all
acy of which is
ionally acceptable
libration and testing

QC Procedure of the

(\f\
The results are listed below. o\§\ (ch
W )
A. Functionality tests @ferenﬁe&; Result
A.1 Switch ON/OFF test RN PASSED
A.2 Sound test o odd3 PASSED
A.3 Real time clock test RN XY PASSED
A.4 Keyboard test AR W PASSED
A5 Optical System test o s 8.5 PASSED
&
¢ o\}, &/\@
B. Factory Calibration Test & o &.}“l Reference Result
N I\
B.1525 nm \ oé\ <2 8.6 PASSED
\@ Q) o\\‘:b
C. Aesthetic Contro| Q‘\) an\) Reference Result
C.1 Instrument Aesywjk: check 8.1 PASSED
C.2 Packing, ge/@jagtes, Labeling and Marking 8.2 PASSED
QY
9
XN

Date: 2024-10-19 Inspector:

. (Name / Title of signatory)

QC_HI97711_rev.0.1 Signature:

Hanna Instruments Inc,,
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QUICK REFERENCE GUIDE W HMNNK

linstruments

HI97711 Free Chlorine & Total Chlorine Photometer

Dear Customer,

Thank you for choosing Hanna Instruments

For more information about Honna Instruments ond o "")'.‘I,.«

our products, visit www.hannainst.com or e-mail us of - %},“}-“”“”w -
sales@hannainst.com. For technical support, contact = -

your local Hanna Instruments office or e-mail us ot ‘ ®
tech@hannainst.com. b

e i (S (-\‘-’A

Please scan the QR code or use the link : 03@\

below to download the user manual. NS

https://manuals.hannainst.com/HI97711 e 0 *’b\?}

S
Package Contents Main FEU'UTQ\Z&\
Ordering code: HI9Z71] . Freg Chlogie: and TotgkEhlorine (0.00 o 5.00 mg(l)_
i * Reli erformuago aranteed by CAL Check validation
. : : * Ceiiext-sensitive, Help that supports Setup and measurement
Sample vette with plastic stopper ond cap (2 pes) #x0n-screen Aol that includes sample preparafion, needed

* 1.5V M Alkaline battery (3 pcs.) N qUOALIEES, Tequired reagens

* Quick reference guide with instrument quality certificate O o oted dato-logging

Ordering code: HI97711C %« Qittery life >800 measurements (backlight OFF)

e HI97711 = N

S S Safety Precauti
« Sample cuvette with plasfic stopper and co . o SdIely Frecautions
plostc stopp 9{(335%) 5

o AZERO CAL Check™ Cuvette A of . (\\@ Read the Safety Data Sheefs (sds.hannainst.com) prior to handling

e HI977018 CAL Check Cuvette B forj{eand K&Lgﬁk)rlne reagents.

* Cloth for wiping cuvettes \ie°‘> o3 Reagent Sets & Standards

* Scissors Q) ‘f\) :

« 1.5V A Alkaline botteny (39¢s.) @ HI93701-01  Free Chlorine reagent (100 fests)
e (AL Check standord 2éfhificate HI93701-03  Free Chlorine reagent (300 fests)
« Quick referenceiudide with instrument quality certificate HI93701-F  Free Chlorine reagent (300 fests)

Note: Sove all %@Emafedal. Any domaged or defective item must HI93701-T  Total Chlorine reagent (300 tests)

be retumed in fs original packing material with the supplied accessores.  HI93711-01  Totol (hlorine reagent (100 tests)
HI93711-03  Total Chlorine reagent (300 fests)

Brief Operunonal Overview o ) ) HI97701-11 (AL Check standards for Free and Total Chlorine -
« Rotate the back cover counterdockwise, insert supplied botteries, civelti kit
replace the cover, and turn dockwise fo close.
* Press (=) fo power the instrument ON (OH:)- @ Honna Instruments is committed to developing and deploying digital
e Press [ = ) to access Setup, logged data, and CAL Check. =) solutions with a positive impact on the environment and diimate.

« Press (@ | to perform options disployed on the soff keys.
o Press( 2 ) 1o access contextual Help mode.
e Press Methods and use AV keys fo scroll through methods.
Press Seledt to confirm.
« Press Measure and follow the Tutorial.
Please retain for future use QR97711 03723

All Hanna instruments conform to the CE Europeon € EE

Directives ond UK stondords, ond our production
facilities are 150 9001 certified. HI97711 is warranted
for o period of two years against defects in workmanship and moterials when
used for its intended purpose and maintained according to instructions
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CAL Check Standard Certificate

Product name: CAL Check STANDARD CUVETTES

Free and Total Chlorine (\0‘5
Productcode:  HI97701-11 L&
Lotnumber: SC0757/24 \%(\ ‘
Bestused before:  April 2027 \};} ;
Issuing date: 2024.10.16 ‘%b |
Refence mater: Perkin Elmer reference spectrometer (repor@values are traceable |
to NIST 930e SN 2370). f\f\i&\
CAL Check Standard Cuvettes Specifications @ 25°C: oD N
Standard Lot Stapgard (f/f)L Lot standard
cuvette number alue deviation
code AR Mg/ [mg/L]
AZERO 8613 NN 0.002
HIS77018 8618 .00 0.005
e . . DX \i
Specifications for validation procedure;-( 228
Standard qsgxy \b\:S)‘Slidation standard Lot acceptable
cuvette néﬁner 7 fos\ value reading
RN [mg/L] [mg/L]

d be d for quality control purpose, to validate / calibrate

instrument fu ggla , on the specified Hanna instrument only.The standards must be stored
in originaéc@&ainer, upright at room temperaturel Avoid light exposure! Do not open

stand @ettesl
an %

HIS77018 o ggﬁ” 1.00+0.03 0.97t01.03
Hanna instruments {ﬂol%es hese standards meet the stated tolerance limits as
indicated.These @

QA manager:

~ [Name/Title of signatory)

Signature:

Hanna Instruments Inc
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Calibratech Co.,Ltd.

NSC-TISt-TIS 17024
CALIBRATION 0030

Certificate of Calibration

Certificate No. : 67-300245-1 Page : 1of2
Submitted by : S, P.S Consulting Service Co..Ltd.
- N
@\"\o
Equipment : Burette 0&\
‘ A8
Manufacturer : TS Class : A o\}
o
Capacity g 25 ml Graduation : @6?3)\0 mi
N
ID No. : BU25/ITKN D)
7\
N
Environment ¢ Ambient Temperature : (20+3) o$§\ (OQ)

[
Relative Humidity ] (50+10 &Qb % (f;)
Air Pressure : l()B)’Q\..Qo$ mb@ogo
~

Date of Received  : 30 April 2024 o$b o
Date of Calibration : 07 May 2024 (\%Q\ob QR

Date of Issue : 07 May 2024 &;SQ o%Q
S

Calibrated by : WipaT 0\':1(1@{\ 2
o &
N 0N
Calibration Method : ln-hoagc&cl‘hod %%@M}()Ol based on ASTM E 542-22
PRI

Reference Standard lnstr;s\tg@ts : ’l'lﬁS‘bliﬁcalion is traccable Lo the International System ol Units

Electronic Balance (\@ G))

2
IDNo. ob_eﬂ-.l\l.o_. Duc Dale Traccability
)
241003 °§ 66-200385-2 02 Jun 2024 National Institute of Metrology (Thailand) (NIMT)

o

D

Approved by :

Supervisor

The Uncertainlics are lor a confidence probability of approximately 95%

]
2

Phis cerilicate may not be repraduced other i in full except with the prior written approval of the Catibratech Co..Ltd

ALFNN3L-03



CAL

Calibratech Co.,Ltd.

Certificate of Calibration

Certificate No. : 67-300245-1 Page : 20f2
Result of Calibration : This resull of true Volume is referred to standard temperature at 20 ‘c
UUC Condition As-Received : Good
N
Delivery Time : 4042 sec. @r\o
Nominal Volume ( ml ) Measuring Volume ( mi ) %\O%\
N
13 £2.9906 \‘:%
2Q°
25 24.9901
&
2\
, e
Unecertainty of measurement with in + 0.0066 ml o&\

. e . 6 .
This result of calibration was found accurate as shown on date and place of c%ra ion onlyf/f)

OQ %&s}’by a coverage factor k = 200,

This reported uncertainty of measurement was based on a standard un@nly multi
A%

providing a level of confidence of approximately 95% . t’\&b oso\

RN

N\ o0o - °§°§

>
)
.

%

CHe
‘AL-FOGA 03




MIRACLE INTERNATIONAL TECHNOLOGY CO.,LTD

o @ o

m ? m] CALIBRATION CERTIFICATE

. g.g Certificate No. : L202407024-0001

Date Issued : 312lul-24

@
Customer : S.P.S. CONSULTING SERVICE CO., LTD. o)\({&\
NS
$E
Equipment : Block Digestion (Gerhardt, TR) ?(\"Q
N
S
Manufacturer : Gerhardt "eb <~
Model § = O§Q oQ;q/
i N QO
Serial No. : 4061832 (\45 CQ,(\
ID No./Tag No. : KJ01/43 ‘;g\\ AN
Date Received ¢ 18-Tul-24 Q\"o\?’ Q\o\}’
Date Calibrated + 30-uk24 28
N

S
Calibrated by : Sufgﬁ%marg @(@}

Calibration Method or Calibrationly-i&:edur

~O RS
In-house method : CP-49 bas&}i?i TLAS & 8by comparing against Standard Thermometer.
NN
2 D

This certificate is tgy(&le to natigg)al standards, which realize the units of measurement according

to the hltematig}\rgibg)ystem of Units (SI).
Q)

Resultp ibration

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

coverage factor k=2, providing a level confidence approximately 95 percent.
This certificate may not be reproduced other than in full except with the prior written approval of

the Miracle International Technology Company Limited.

CERTIFIED

Approved by: Page 1 of 2




Certificate No. : 1.202407024-0001

Environment : Ambient Temperature : Start record 26.8 °C, Stop record 26.9 °C
Relative Humidity : Start record 54.4 %RH, Stop record 57.1 %RH
Calibration Setting Indicating Measured Measured Overall
Temperature Temperature Temperature Stability Uniformity* Variation®
(°C) (°C) §9) (°C) (°O (°C)
380 380 380 1.34 2.28 3.27
Calibration PN . Uncertainty4
Temperature (°C) Standard Reading (°C), Probe No. 20 is Reference Probe (°C)
No. 1 No. 2 No.3 No. 4 No. 5
380.07 379.54 380.96 379.66 379.31 (\oS
No. 6 No. 7 No. 8 No. 9 No. 10 03@,\
380 380.63 380.22 379.71 380.41 380.72 \%\ 22
No. 11 No. 12 No. 13 No. 14 No. 15 ’
380.40 380.28 380.03 379.69 38% \o
No. 16 No. 17 No. 18 No. 19 Np@)
380.11 379.97 379.93 379.81 3@ 58
Decision Rule with Guard Band (\(\
Calibration Pass / Fail N\ (OQD MPE
Temperature (°C) No. 1 No.2 No.3 0&1@ 4 ’@ 5 (£°C)
Pass Pass Pass °§\ Pass QS\}’ Pass
No. 6 No. 7 No A AN No.10
Pass Pass é Pass
380 No. 11 No. 12 No. 15 5
Pass Pass Qog’ass Pass Pass
No. 16 No. 17Q\ No 18 No.19 No. 20
Pass Pass Pass
Pass = lerrorj<= |MPE]| d\SS\ %E = Maximum Permissible Error
Fail = lerror| > [MPE| ng\ o (.@
A\
Without adjustment N o
! N og?’ N S
Q¥ [ Ng.JQMWNo.2 | No.3 | No.4
oD [NST] Nob | No7 | Nos Top view position
(\\@ WNo.9 | No.10 | No.11 | No.12
¢§)°> No.13 | No.14 | No.15 | No.16
NS No.17 | No.18 | No.19 | No.20
)

o

Condiﬁ\mo%\?-Received : Used Item.

The measurment results and statements of conformity with specification only relate to the item calibrated.
Measurement Standards Used & Traceabilitly :

The International System of Units (SI) through

MIT Certificate No. 1.202403007-0003 for Digital Thermometer with Probe (Agilent) Module 2 (172) Type K Serial No.
US37011204, Due 10-Sep-24

Notes : 1. The temperature stability is the one-half of greatest maximum difference of measured temperatures at any one probe.
2. The temperature uniformity is the maximum difference of measured temperatures between of any probes and the
measured temperature at the reference location which are observed at same time.
3. Overall variation is the difference of maximum and minimum measured temperatures throughout observation time.
4. The uncertainty of measurement is included temperature stability.
End of Certificate
Page 2 of 2
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g ™ MIRACLE INTERNATIONAL TECHNOLOGY CO.,LTD iﬁﬁe
X Ny
e e

CALIBRATION CERTIFICATE

Date Issued : 23-%&;9324

Q
Customer : S.P.S. CONSULTING SERVICE CO., LTD. Q)\({%\
SN
~&
: QO
Equipment : Incubator @.%Q
o&i\ o
Manufacturer : BINDER 6 °§ <0(O
S
Model : BD 115 °§Q R
Serial No. : 12-16967 A o\}:{b
~
ID No./Tag No. : IN05/56 gbf\\ AN
Date Received : 16-Sep-24 ‘Q’ °§/
. NN X
Date Calibrated : 16-Sep-24 o\ N
S
SN
Calibrated by : Anug{@gﬁam (Q)o?
20
Calibration Method or Calibration Puﬁ:ﬁlm Ug&o@
0 Y
Standard method : CP-05 TLﬁgG-ZO. S}&
NS
This certiticate is tra e to natiofs standards, which realize the units of measurement according
to the Intematiogg&stem of Units (SI).
Q)
Result o \Dration

The r;%?ted uncertainty of measurement was based on standard uncertainty multiplied by a

coverage factor k =2, providing a level confidence approximately 95 percent.
This certificate may not be reproduced other than in full except with the prior written approval of

the Miracle International Technology Company Limited.

CERTIFIED

Approved by:

NSC-TISETLS 47025
CALIBRATION 0052

Certificate No. : §2024090374-0003

Page 1 of 2



Certificate No, : §2024050374-0003

Environment ; Ambient Temperature : Start record 23.7 °C, Stop record 23.5 °C
Relative Humidity : Start record 54.6 %RH, Stop record 54.4 %RH
Calibration Setting Indicating Measured Measured Overall
Temperature Temperature Temperature Stability’ Uniformity® Variation®
(O 4] O 0 O 0
35 350 35.0 0.04 0.21 0.38
41.5 41.5 41,5 0.07 0.19 0.30
‘Without adjustment *

Calibration ~ STD STD STD STD STD STD STD STD STD ugcemmty‘*
Temperature No.1  No.2 No.3 No.4 No.5 No.6- No7 No.8 No. 9@

Q) O (OO €O O €O OO, 1°C

35 3481 3512 3493 3492 3502 3482 3492 3513 \034.93 0.23

41.5 41.31 41.49 41.33 41.34 4141 - 41.31 . -41.52 41320\ 5 41.46 0.23

Pl 1 e

Decision Rule withGuardBand g e S e S @
Calibration : Jer e
Temperature . bee A Pessifa =~ o™ ek o) MER

(°C) No. 1 No.2. No.3"- No.4. No.5: No é\eb No.7 qcﬁo..s_ No. 9 {£°C)

5 P . PiFed N 3 5 A‘\- v 5

33 Pass Pass. .. Pass ... Pass: .- Pass \1@ Pg_(ng’ Pass - Pass 0.5

41.5 Pass Pass, 7.?335'. o Pass Pgsg\\(\ ‘Pass q\"&ass Pass - Pass 0.5
Pass = jerror] + juncertainty| <= iml__l_a'l w‘z ail&n : Permissible Error
Fail = error] + juncertainty| > [MPE| :
Note : Probe No. 9 is Reference Probe - ‘S &\"

. @y .
Setting Air Fresh No. 0 f& i ‘Q’ =
o ) A
O r>§°®s
&S| A
29 obs . L.
RO o
IR

Condition As-Received : U °b

The measurment resultg)& statements of conformity with specification only relate to the ifem calibrated,
Measurement Sta@ds Used & Traceability :

e
The mwn%@Symm of Units (SI) through
MIT Certificate No. 1.202407373-0005 for Temperature Indicator with Sensor Serial No. US37020317, Due 31-Jan-25

Notes : 1. The temperatute stability is the one-half of greatest maximum difference of measured temperatures at any one probe,
2. The tempetature uniformity is the maximum difference of measured temperatures belween of any probes and the
meusured temperature at the reference location which are observed at same time.
3. Overall variation i3 the difference of maximum and minimum measured temperatures throughout observation time.
4, The uncertainty of measurement is included temperature stability.
5, The temperature uniformity, stability, overall variation and indicating temperaturs is applicable to all air or gas filled temperature

controlled enclosures at atmospheric pressure.

End of Certificate
Page 2 of 2
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Instrument Name: Incubator
Manufacturer: Hettich
— #2 #4
Model: Hett Cube 400R
Serial No.: 0000166-03
erial No - LR #3°
ID No.: B-IN-19 # gri?ev"—f!i-mﬂn oenter
Calibration Date. 2-Sep-24 o# 6 :% A
— H <
Calibration by: AMARC [
— #5208 D
Certificate No.. 24-111504 o’ € ﬂ
| - e
qafildan; 36£1°C = i N
— — - W 2} Y
INnEiERNL; +1°C (35.0-37.0°C) (C\
R o — Figure: Example of sensor o&\
installation Positions
HANNTLszEY °§
2
>
UUC Setting uuc Calibration | Uncertainty | Position | Actual temp. | Error [E=Ta-Ts]Qb\E+U E-U LNt MPE [ExU] =
Reading point [TS] U [Ta] (°C) ?q + 1.0 °C
N\
(°C) (°C) (°C) (°C) $ , q;‘f (:C) Pass / Fail
[
1 36.00 %bv}ﬁoo (3@.33 0.33 Pass
2 3613 O\ 0.13 0.46 -0.20 P
0\$ 0\> ass
3 3643;8},0 Q@ 0.41 -0.25 Pass
1
4 6\@6}]8 7\@ .08 0.41 -0.25 Pass
35.80 35.80 36.00 0.33 5 AQS,O 36.19 L 0.19 0.52 -0.14 Pass
— O
(%g‘» 36,16 0.10 0.43 0.23 Pass
S . i -U.. dass
ol 692 0.12 0.45 0.21 P
F’b ~
QK o[ 303599 0,01 0.32 034 Pass
‘3(\ ‘6:9‘{ 36.07 0.07 0.40 -0.26 Pass
5 _ o
wansaaLiy o Incubator sansaldanld ynsuyeRy (&(\
& 4§’o’
Sop AN
7 ; Y ‘ P W
Error Co;m‘g@\ mmjgéﬁu UUC Setting - [TS] dnannsldeuiensyls
q®rx (|
J N
(C) S (c) (C) (0)
Min \& (@) 0.0 35.0 34.8
& -0.20
Max q),\\‘:,\o.m 0.2 37.0 36.6
A .
gaensvinenueeds eubator finexiuldagludas 34.8- 366 °C
A KR Ha
DateZSUCTZﬂZf, .......... Dateiqoe—ri@?4 Date....... ZQUCTZUH .......

FS-BSCSP-LAB-009/ Rev.01 / Tufitlsduld 16 Jan 2023

o




AMARC

Customer

Location of Calibration

ASIA MEDICAL AND \\\\"I”m,,

AGRICULTURAL LABORATORY S
= )
AND RESEARCH CENTER i \\_\_:../_/ %
gl NN
g lain 3 g
NSC-TISI-TIS17025
CALIBRATION 0152
CERTIFICATE OF CALIBRATION Page 10f3
Certificate No. : 24-111504

Sample Code : 24-44664-025

Betagro Science Center Co., Ltd.

S

Betagro Science Center Co., Ltd.

<
(Incubate) Q&(@
Equipment Temperature controlled enclosures (Incubator)
Manufacturer HETTICH Model @e@%e 400 R
Serial No. 0000166-03 ID No. - (BaN-19
Date of Receipt 02 September 2024 Date of Calnbratno@%& 02 September 2024
2N
Condition of Calibration 0%\ Cb
1. Environment 1.1 Ambient temperature Mamm%‘\} 26. 3(]3,)(0 ; Minimum 243 ¢
1.2 Relative humidity M o&m 55, o ; Minimum 51.0 %
1.3 Line voltage supplied |mum @4 VAC ; Minimum 225.7 VAC

2. Calibration method

TLAS-G-20: Guidelines for calibration and checks of temp%a@e oontroogogclosures
3. Reference standard instrument

Instrument ID No. o ‘SQ \Q Certificate No. Due Date

Data Acquisition With Sensor LB- DA&(@@ -148 to R;@?gs RTD-227) 24-040190 03 April 2025

(RTD-Pt100) Q\
4. This certificate is traceable to the R@natlonaljm(\n of unit (SI Unit).

The measurement is traceable to Medical ﬁz*?zgrlcultural Laboratory and Research Center Public Company Limited.
5. This result of calibration w und ac rx@ as shown on date and place of calibration only.
6. Qtal

20
&

Calibrated by

Issue date

Condition of callbratKJ{\ m

Approved by
Scientist Signed for Director

06 September 2024

The uncertainties are for a confidence probability of approximately 95%.

The calibration result is applied only to the above calibrated item and was found accurate as shown on date and place of calibration only.

This Certificate is issued in accordance with the conditions of acereditation granted by the Thai Laboratory Accreditation scheme which has assessed the measurement capability of the

laboratory and its traceability to recognized national standards and to the unit of measurement realized at the corresponding national standards laboratory. This certificate may not be

reproduced other than in full except with the prior written approval of the Asia Medical and Agricultural Laboratory and Research Center Public Company Limited (AMARC).

FM-CL-114

Rev.01 Effective Date. 15/10/21



ASIA MEDICAL AND
AGRICULTURAL LABORATORY

AND RESEARCH CENTER

NSC-TISI-TIS17025
CALIBRATION 0152
REPORT OF CALIBRATION Page 2 of 3
Certificate No. : 24-111504
Sample Code ; 24-44664-025
Resolution o
1. Reporting of Temperature N
Y
Calibration uuc uuc* Measured temperature at each positions (°C) N (\c&N‘ﬂcenainty Coverage
point (°C) |setting (°C)|reading (°C)] #1 #2 #3 #a #5 #6 #7 #8 | # + (°C) factor k
O
36 35.8 35.8 36.00| 36.13 | 36.08 [ 36.08| 36.19 | 36.10 | 36.12 35(§%‘%.O7 0.33 2.00
Jo N
~bo
2. Characterization results eb
Z
Calibration point (°C) Stability  (°C) Uniforrr&{NbC) Overall variation (°C)
O\ Q
N
36 0.23 e o QY 0.63
N Y 7
UUC* = Unit Under Calibration AV O
< o3
N AN

N
= o&\%
& o3
A A
)
QS N
25 %)
s o Iséb
RN
oD° )
O) A
S
N
NS
\6§°

Effective Date. 15/10/21



ASIA MEDICAL AND
AGRICULTURAL LABORATORY
AND RESEARCH CENTER

NN

NSC-TESI—TISIUZS
CALIBRATION 0152

REPORT OF CALIBRATION Page 3 of 3
Certificate No. : 24111504

Sample Code : 24-44664-025

T ——— . o Rl . — _—

Notes
1. Sensor installation locations e (_%# ¥
1.1 All sensors at any corners or walls should be positioned
5 cm (a x b x ¢) from the wall. A O# 1 L O3
of g [ Geometric center
1.2 The reference sensor is preferably located of the geometric center °§ Q
|
of the chamber. » o}ce\b:’ #6 :;\,:E #8,
2. Interior dimensions approx of chamber : N !
o&ib wez _ w7
PN T T D
W = 50 cm; D= 60 om;H= 90 cm T~ c}
N i
3. Airvalve or fresh air level : Off °> OC{N/ : ,/6
4. Fanlevel : N/A "Qb d—ﬁjL;
5. The quoted uncertainty includes" Stability of chamber and loading effe@ oe’q/ﬂgur_e:_Exampla of sensor
in chamber at 20% of uniformity ". ¢§>,° (\Qb installation Positions
6. Uniformity - the maximum difference of measured temperaturgsaat any s o%nd the measured temperature at the reference
et any sengese:

location which are observed at the same time.

o> :
7. Stability - one-half of the greatest maximum differen%{&&easwe &eratures at any one sensor.

8. Overall variation - the difference of the maximum the minir@ measured temperatures throughout observation time.

9. UUC*reading - the average reading of ind@%gg&ﬁevicet ms the integral part of the enclosure.

10. Calibration results without adjustment. 003 7 @
2 &
N 0 N
N

The result expanded uncertainty of measurement U igstated as the slansﬁ&;l uncertainty of measurement multiplied by the coverage factor k, which for a normal distribution corresponds
to a coverage probability of approximately 95%3Tbe§andard uncegé&;?of measurement has been determined in accordance with UKAS M3003

oD
°S° °b - End of Report -
(\\@ A k
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BETAGRO
Instrument Name:  Water bath
Manufacturer: Julabo
Model: ED /
i
Serial No.: 10133832 ¢
ID No.: B-WB-05 s 1 _— 2
Calibration Date. ~ 3-Sep-24 i //:’/} . 3 “‘—‘7
Calibration by: ~ &&w. e
Certificate No.: 24TM1300 Fromt
Temp Aecept.: 44.56 +0.2°C (44.3 - 44.7 °C) o
sl fé\
Ham3slsziiiu
K
UUC | Calibration | Uncertainty | Position | Actualtemp. | Error [E=Ta-Ts] | E+U \‘t@\ \nfuT MPE [E£U] <£0.2°C
UUC Setting
Reading point [TS] 9] °§
w i
) ) ¢c) ¢C) C) ) (%Q\" c) sl
A
1 44,497 -0.003 @15 -0.15 Pass
yre \
v (\ A )
2 44.486 0014,\ T 014 0.16 Pass
O\ O
N O
4510 4510 4450 015 3 44,493 I3 -Ofb% @.\(@ 0.16 Pass
NG { Lﬁj
4 44473 °§ \.0.027 12 0.18 2
r‘“ Q\ ass
5 447N 0,027\ 0.2 018 Pass
- O P
NANTIABLLTEL WTae Water bath @nansnldauls qnsituds b
| S
,L\°Q° ¢
Error Correction dans uuc (\5%5\1@- [TS] (\Q Faamsldnuganiuls
Error x (-1) gaNsu Q @
) ) ¢c) & o °\}Q ()
RSN
Min -0.03 00 4300 \&g@ 449
=Y o ~\\o"-80
Max 0.00 00 r@ e 45.3
Ca. 29
; . l o . [ V}g’
ToansyinesanaATes Water bath AzaniulBealvng (44.9 - @\‘3 )
SRS
2 o)(\\
S
L o Y LN anm
HAnin Hngas eyl
BatS i 240[‘7‘2”24 ,,,,,,,, Date........ 2 LOCTZUZ& ............ Date...oiiviias 7“5 DCT . Zuzl" ............

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

NSC-TISI-TIS17025
CALIBRATION 0008

Certificate of Calibration cert.No: 247m1300
Page: 10of3
‘5
Equipment : Water Bath %\"&\@
Manufacturer : Julabo O}C\QS}:%
Model : ED Qs\
@g&
Serial No. : 10133832 °3\(\
O
ID No. : B-WB-05 & \p)
N
Submitted by : Betagrq.Sttence Cepfed Co.,Ltd.

Location : Test u@b 104)
Received Order : &b G&eptember 2024
Calibration Date oQa &@‘\ September 2024
Ambient Temp@rature : o ~\o (26 + 10 ) °C
Relative Huiiflty : o (50 + 30 ) %
N tng’
Calibr; by: ob Tawatchai Pama
NN
QS @
IO
os&gﬁpproved by :
2.
o \z@ () Ponpan Paipim
XN () Suwit Imjai
(v)
Issue Date : 18 September 2024

The Uncertainties are for a confidence probability of approximately 95%

This certificate may not be reproduced other than in full, except with the prior written
Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services.




Equipment : Water Bath Cert. No.: 24TM1300
Condition As-Received : Used Item Page: 20of 3
Reference : 2409-00020C-1
Procedure Used :-

Calibration were conducted using in-house calibration procedure CP-OT04 Based on ASTM E715 according

to direct measurement method with Data Acquisition which connected with Industrial Platinum Resistance
Thermometer ( IPRT ).

The temperature scale used was based on ITS-90. (\S
Condition of this result of calibration o&\@
1. Reference standard instrument:- < Q

Instrument Serial No. Cert. No. Traceable Due B§
1) Data Acquisition MY49023932  24LM119 TPA 3 e@lz§025
2. This certificate is valid only to the item calibrated on date and place of calibratiom\@\
3. This certification is traceable to the International System of Unit. P OQ
Remark : TPA : Technology Promotion Association ( Thailand - Japa
Result of Calibration :- (*) Without Adjustment 03\ Cb
Function of UUC* : Temperature Source . o <,)(O
Heat transfer medium used :  Water o&\qb {]/
o\ =N
Environmental 4\\},0 A(‘(\%Ii:age Supply
(CC) | (3RE) | o (Volt)
Beginning of Calibration 23 &2 on° > 220
Finished of Calibration 23 ez oS 221
Qg as Ref. Std
‘\O ({\&;S P? @Q : ID No.:
1 70RC207
1 TR = @@ 2 70RC208
5(ref.) S O\
4 3 OB 8 70RC209
ST & 4 70RC352
}¢\°‘> 5(ref.) 70RC353
N
S oD
Frﬁ@ N
¥
Q)
o &



Equipment : Water Bath Cert. No.: 24TM1300

Condition As-Received : Used Item Page: 30of 3
Reference : 2409-00020C-1
Result of Calibration :-  (*) Without Adjustment
Function of UUC* : Temperature Source
Calibration uuc* uuc* Average* Standard Reading ( °C ) .
: : . — Uncertainty
point Setting Reading Position AN
(°c) (°C) (*@ ) 1 2 3 4 5(06h)° | (+°C)
44.5 45.1 45.1 44497 | 44.486 | 44.493 | 44.473 |, adu73 0.15
N
Calibration |\, cormity | stabitity |CCVera9e \};’?}
point Factor RN
(°c) (°€) (&%) K ~
44.5 0.048 0.022 2 ogb
Q)
Average® : The average of 30 values in each position. o\o\i\

Uniformity : The maximum difference of measured temperatures at any SOrs g measured temperature
at the reference location which are observed at the same time or atcg®close an e?ervatlon time as possible
to determine the temperature pattern or homogeneity within the run e@teady—state conditions.
Stability : One-half of the greatest maximum difference of red te ture at any one probe.

UUC* : Unit Under Calibration

Note : The reported uncertainty of measurement was oﬁ&lded stab?@y and excluded uniformity.

The reported uncertainty of measurement w{sa ased orpsges% ndard uncertainty multiplied by a
coverage factor k, providing a level of confi de@of approg:&htely 95 %.

‘\S\



