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Color ADMI Weighted-Ordinate Spectrophotometric
Method@
4 Free Chlorine lodometric Method®
5 Oil & Grease Liquid-Liquid, Partition-Gravimetric Method™
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7 Temperature Laboratory and Field Methods™
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1 Carbon Monoxide Instrumental Analyzer Method®
2 Cresol Adsorption Sampling, Gas Chromatographic Method™
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4 Opacity Ringelmann’s Method!!
5 Oxides of Nitrogen Instrumental Analyzer Method®
6 | Sulfur Dioxide Instrumental Analyzer Method®!
7 Sulfuric Acid Isokinetic Sampling, Barium-Thorin Titrimetric Method®
8 Total Suspended Particulate | Isokinetic Sampling, Gravimetric Method™
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ar vl e e
sl 01 ol Ui 17 nsnyay n. 2566 fa%udl 16 nangres wa. 2571
flssue Mo} (valid from} (17 hly BE2566 {20220 ntilh (16 July BE 2571 (2028)}

3 o " o
anmunignUfoRns B ans Ouanaowd  Odasn Oiadouit Osensa i
fLaboratory status) [Parmanent) [Slte} {Tarmporary) {rdobiled thultlsite}

a1 INRAEY $1unISHAFAY Toveaou
tFeld of Testing} Parameter) {Test Mathod)
arndandou
{Ermronmental fleld)
1. 11 (ﬂ'ﬂ) - Iﬂﬁuuagﬁ’qﬂu - Standard Method for the
{water ) tzont) (R & Grease) Examnination of Water and
3.0 ma/L - 20.0 me/L Wastewater, APHA, AWWA,
WEF 23% edition 2017.
Part 5520 B
2. vnde - Tavemin - Standard Mzthed for the
[Wastewatar } {Heavy metal) Exarnination of Water and

+Tmsding (G0

0.03 me/L to 2.00 me/L
« Niaau (Cu)

0.03 meg/L to 2.00 me/L
- n@n (Fe)

.03 mg/L to 2.00 mg/L
« Az (Pb)

0,03 mg/L to 2.00 rmg/L
- fimifia (M)

.03 mg/L to 2.00 rme/L
- pgiilien (Al

0.10 me/L to 2.00 rma/L
« wuiFou (Ba)

0.03 meg/L to 2.00 me/L
« uagilley (Cd)

0.03 mg/L to 2.00 me/L

Wastewater, APHA, AWWA,
WEF 23" edition 2017.
Fart 3030 F and 3120 B

NSEATHPAATUN saudMInan ﬂiﬁ"l‘l..lﬁg ﬂﬁ‘ﬂﬂiqﬂ ATWNTT
{rlnastry of Industey, Thai Industrial Standards Institute)
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(Scope of Acoeditation for Testing}

- ol
TuFusanawh 23-LB02s1
iCerification No. 23-LB0251)

swaudoasrvasvsutisluiusevio fuRns

ar ] 1ae ol a
atuil 01 aonliiuA TN 17 nIngIay w.e. 2566 fiefuit 16 ningAu WA, 2571
Ussue No 01} {valkd from) 117 July BE 2566 (2023% Nt {16 July BE 2571 (2028)

2 grery s o ) a
aanunmranjifnns o3 Oueracwit  Odhnm Oindaun Ovawanmii
{Laboratory status} {Permanent} (Site} {Temporary) {Mobilel (WAtisite)

ArnAITMAEeY FWNTSVAADY ovmaou
(Fretd of Testing) (Parametart (Test Method)
H#1YAWINGRDY

{Environmertal fisld}

2. unde (de)
{Wastewatar } {cont)

- Tavizuiin (so}
{Heavy metal) fcont }
« Baanaiid {in)
0.03 me/L to 2.00 me/L
- Ju{ag)
0.05 me/L ta 2.00 me/L
« faned (Zn)
0,03 me/L to 2,00 me/L

- leshunasthiiu
(A & Gregee)
3.0 me/L - 20.0 me/L

- Standard Method for the
Exarnination of Water and
Wastewater, APHA, AWWA,
WEF 23" edition 2017. Part
3030 Fand 31208

- Standard Method for the
Exarmination of Water and
Wastewater, APHA, AWWA,
WEF 239 eciition 2017.
Fart 55208

()
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alufl 01 oarbiauwiiR 17 nngrem wa, 2566 fTuit 16 AsngaN na, 2571
{lssue Hod {valid from) {17 July BLE 2566 (20230} {Untilh (16 July BE 2571 (20281 F

e P :
anunwdistinrs O o Musnaowil  Odaim Dwdouit  Owmvannuit
{Laboratory status) (Pemmianert) iSite) {Tamporary} (Mobile} {Muttisited
A1inTRiou TIENINAdaU %ﬂﬂﬂﬁl’l_l
{Fetd of Testing} Patametar) (Test Method)

ey

(Ervdranmental field)

3. fuimsiny - siucdes - 150 11202:2010

(workplace) [Sound Level}

. suiufsuady

Leqr %34 30 - 130 dB(A)
« srAudnegaan

Lo 0974 30 - 130 olB(&)

- YRmMANST T AR MASTY doanasms
Auasannaeadsluntalsznauiams
Tneedmduanmzredoulumainen
NA2546 AR 6 e, 256

{Hotfication of The Minktry of Industry B E. 2546 {2000

on the Safety Protection hMeasures |n Factory Regerding
Working Area Ernironment, dated Movember &, 2005)

-UsrprsaiaR s s (Fay
wasgnstudedsaibignivlifucis
somszesoe i nihadasiu ahil 13
G 2560

{hicafication of the Department af Labor Protection and
Welfars on the siandand of nciss level that employess

aeallcwed to recahve in averae pefod of work each day,
datad Decermnber 13, 2017 )

" al

- U sua AR SuARALFAaTIML (8
wdninam J8nmarRTauasmiieTnd
AN A A UTINUANLS DU W
A1 3o oe T asvezaassTEm
- o s o a

IArNTRAH DI IUWING aciudl 8 nw, 2561
(Notification of the Deparrent of Labor Protection
ancl Welfse on Critesia, Measurement Mathods, and
Analysls of Workina Conditions Regarding Heat, Light, or
Nolse Lewels, Induding Duation and Typas of
Businesses to Be Parformed, daed February § 2018}

asznygeaTTRE iR sE RARS RTINS
{Mlinistry of Industry, Thad Industrial Standards Institute)
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svanfoamvuazyauisluiurasiesfiams

(Seope of Accreditation for Testined

Tufusonavil 23180251
{Certification Mo Z3-LBOZE1}

w o v e oal -
atvn 01 sonlvfuATun 17 nsngeu we. 2566 Aetuil 16 nsngieu we. 2571
{lssue Ho b {ialicl From) {17 July BE 2566 {2023)) (Unvtil}‘ (16 July BE 2571 (20280 "
Py d :
anmumwmianfiaiors O ans Bhonaond  O4asm Odouit Owaneanwit
{Laboratory status) {Permanent} (sita) {Temporary} tidebial (hwlkisiva}
ATMIaaay DIWNTINARADY "Jﬁ‘ﬂﬂﬂﬂ‘u
[Field of Testing) {Parameter} (Test Mathod)
AnFunasy
[Erwironmental fheld)
4, U33NA - suhnny - 150 1996 - 1 : 2016
(Amblent)

(5ound Level)
+ iU doilody
LeqT 92 30.0 - 130.0 dB(A)
« seiyEDIgaan
Lrmax 93¢ 20.0 - 130.0 dB(A)

- Uszmemaznssunsaaniouumiii

w o )
AUUR 15(2540) GaarnwuR WRig

" o |

syAudadlaeiall sviun 12 s 2500
(Hotification of The Mational EmvironimentzA, Board
Welume 15 BE. 2540 (1997) on the general noise
level standards, dated March 12, 1957}
- UssmanmueuRakifY 309 13

fmnueseiudo asfufl 11 a0, 2590
[Motification of the Pollution Cortrol Dapartment on
the caloulation of the nolss level, dated August 11,
1957)

- Ussmansulsarugaaivnsa (38s
Fansasnaiassaudpimssumu sedv
Gvaade 24 Hlue uazssduifivageandt
wannnslsznaufianislienu na.

2553 av¥uml 20 5.4, 2553

{Metification of the Department of Industrial Works
on Mathaods for Measurng Nolse Annayanca, Moise
Lewals 2d-Honat Averags and Macdrurn Nolse Levat
frown Factory BE. 2553, dated Dacember 20, 2010}

(b

nssnsseRsmnTand e nasguRhndasigaamn gy
{Ministry of industry, Thai Inclustrial Standards Institute)
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FmtpfiEms - 139w Sriiulnameusaia 1992 St
Aot : ovil 683 wiiif 11 sugiiivin 8 shuenisen
dunantsnn fdavayd 20230
wneeymstusesssuurd : vAEBUY - 0159
arnzysatelfjiiEnTs 1 o 03 vanso i O than O wigui
dnéiy Yo / Twnsinaggu / Tmeciou /
# nlniuriinaaey Frnpmmman wndindll¥
1 |4k - Hlak Standard Methads for the Bxamination
40 mg/L Bis 5 000 me/L of Water and Wastewater, APHA,
AWWA & WEF, 237ed, 2017,
part 5220 C
- Uson Standard Methods for the Examination
0.001 me/L @13 0.02 mg/L of Water and Wastewater, APHA,
AWWA & WEF, 237ed,, 2017,
part 3112
- e Standard Methods for the Examination
2 mg/L i1 5000 me/L of Water and Wastewater, APHA,
AWWA & WEF, 23%ed,, 2017,
pact 5210 B
sanprdnisn o fufl 21 woadmeu 2560 ot 3
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wovremriussn raswnsmisnfiRnrmnasu

Sedonlfiminy - Ut Fadhiulnonoudaia 1992 $10m
anuitde vl 683 il 11 esgmitvia 8 Srummzees
dwnanTimn Sawdnvays 20230
mneen T sUueL : WAABY - 0159
anuzsswanlfiRnts (M amtr Ouaesonit O dween O wleud
v Fom / swniinmaou 7 Fowmaoy /
a uindnmifnasm FRTBINTINAREY wnilailif
t |th - mrifienilfifman Standard Mathods for the Examination
{fia} Ronugh 180 C of Water and Wastewaser, APHA,
25 mg/L 1 10 000 meAt AVAVA & WEF, 23"ed,, 2017,
part 2540 C
- ALy RABUTIMUA Standard Methods for the Examination
Mgumgh 102 °C Aa 105 °C of Water and Wastewaier, APHA,
S meg/L i 2000 mg/L AWWA & WEF, 23"ed., 2017,
part 2540 [
2 | dhidle - Tk Standard Methods for the Examination
40 me/L 4 5 000 /L of Water and Wastewater, APHA,
AWWA & WEF, 23°ed,, 2017,
part 5220 C

senafiusn o Hafl 21 wyednon 2560
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wrueniusRATWEwn IR mesou

FawonifiRnT : 130 Sadidulnoneudds 1992 drin
Ak : oo 683 Wi 11 ouuMivID 8 sumssr
dwnonTer Fondnmey§ 20230
wnmaumsUBITEIUTUR : MATEY - 0159
anmurvanisRiRns ;M oms Ouongendi O #am O wdouit
@iy Yan s Senyimangy / Fivmasu /
# wanfanfivaagy favsamsvmany ey
2 | e = vlson Standard Methods for the Examination
(wa) 0.001 meg/ §it 0.02 mpL of Water and Wastewater, APHA,
AWWA & WEF, 23°%ed., 2017,
part 3112 B
- {odt Standard Methods for the Exarmination
2 mg/L 1 5 000 mgL of Water and Wastewater, APHA,
AWWIA & WEF, 23%ed., 2017,
part 5210 B
- ARzl Standard Methods for the Examination
#aangfi 180 °C of Water and Wastewater, APHA,
25 me/L 19 10 000 ment AANA & WEF, 297ed, 2017,
part 25¢0 C
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2 | - BUUTRRIA Standard Methods for the Examination
(sie) Heangii 103 «C fa 105 °C of Water and Wastewater, APHA,
5 mg/L {1 2 000 gL AVWA & WEF, 237ed, 2017,
part 2540 D
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fovorfil@ns : WU jimnts 13 Senitiu Ino moudiads 1992 dn
anide ¢ uavwid 683 il 11 ouugmAuTa 8 Muavuair
duneatsm FadmeeiT 20230
wnewransiysessrunnuf : MAZBU - 0159
anuzvasiaUGiRMS M ony Ouersowd O desm O wdnd
iy Jan / Tmainatey / mRasu /
# anfoustfvnasu FHYBINTIIAARY wwlinfils
1 |ih - dlod Standard Methods for the Examination
40 mg/L &4 5 000 me/L of Water and Wastewater, APHA,
AWWA & WEF, 23" ed, 2017,
part 5220 C
- Usam Standard Methods for the Exarnination
¢:001 mg/L T 0.02 mesL of Water and Wastewater, APHA,
AWWA & WEF, 23%%d,, 2017,
part 3112 B
- iR Standard Methods for the Examination
2 me/L 54 5 000 me/L of Water and Wastewater, APHS,
AWWA & WEF, 23", 2017,
part 5210 B
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# 81 0303/18183 4 moxnmes
seutenfussararunsefenfifinmagey vevthensiussmrnseionfiinrmanoy
HovecufjiAns : VisnUjiinTs uSdm Sadiu Ine Aoutais 1992 e SorfsaufiinTs + Honifjdhns uisn Saifu nu nowiiohs 1992 1
aoing ool 683 wyifl 11 puug i 8 duasat: ARy + et 663 vl 12 anguifua 8 suamor
frunandsn Famdazand 20230 dnnaris i dowineng 20230
AT UTB ST WOy - 0159 mnavnIiuseYR UL 2 IOAOY - 0159
ArTuswpuRUgiRms ‘B ons Ouereowd O #wsm O wdendt sonuetsdioaiRms B am  Dwnsondl O #em O wifowd
#iu San / e vsimay / Tovmagu / i Taq wnivesey / naaeu /
i sinfiistnasay YuvenmARY swallaild i snfisimnaoy Tivsmmsey il
1 |+ - ansAnzaiAvomR Standard Methods for the Examination 2 |y - §loA Standard Methods for the Bxamination
i) figamahi 180 °C of Water and Wastewater, APHA, 40 mg/L 1 5 000 me/L of Water and Wastewater, APHA,
25 mg/L fia 10 000 me/L AWWA & WEF, 23"ad,, 2017, AWWA & WEF, 237ed, 2017,
part 2540 ¢ part 5220 C
- Msurunagiome Standard Methods for the Examination - aow Standard Methods for the Bxamination
fgumgd 103 °C §a 105 °C of Water and Wastewates, APHA, 0001 mg/L & 002 Mg/l of Water and Wastewater, APHA,
5 ma/L fia 2 000 mg/L AWWA & WEF, 22", 2017, AWWA & WEF, 23"ed, 2017,
part 2540 D part 3112 8
- vigaslsé Standard Methods for the Examination - el Stanciard Methods for the Bzmination
0.5 mg/t & 10 mg/L of Water and Wastewater, APHA, 2mg/L £ 5 000 meA. of Water and Wastewater, APHA,
AWWA & WEF, 23"ec,, 2017, AWNA & WEF, 23" e, 2017,
part 4500-F C part 52106
eanmiausn a Al 21 weeimmn: 2560 S asombausn w it 21 wemdmey 2560 avivdl ¢
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eah an / BMIIMeABY / Tonnagy /
# aindomiivnzay TvsmInARsy mAiafly
z | e - ansftasmelifounn Standard Methods for the Examination
(via) flaamaf 180 °C of Water and Wastewater, APHA,
25 ma/L T 10 000 mg/L AWWA & WEF, 23°ed,, 2017,
part 2540 C
- ko ILABEYML Standard Methods for the Examination

fAqamyii 103 °C 61 105 °C
5 mg/L fla 2 000 me/L

- Hgaelsd
0.5 me/L T8 10 ma/L

of Water and Wastewater, APHA,

AWWA & WEF, 237ed., 2017,
part 2540 D

Standard Methods for the Examination
of Water and Wastewater, APHA,
AWWA & WEF, 23"ed,, 2017,

part 4500-F ¢
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Pacific Laboratory Co., Ltd.
PACIFIC
14/5358 Moo 14 Tambol Bang Bua Thong

LABORATORY CO., LTD.

Amphoe Bang Bua Thong, Nonthaburi 11110

Tel. ;: 0-2045-2446-7 Fax. : 0-2045-3991

Personal Pump Calibration Report

Calibrate No. CP4T76/2567

Calibrate Date September 13, 2024

Equipment Type Personal Pump

Calibration Type DRYCAL DC-LITE FLOWMETER
Volume for Calibration 1.0 I/min

Environment Conditions 29.0 Dee C.

Environment Pressure 758.0 mmHe.

Customer Name

U3 a3 vlesa (mawaud) $1im

Item Personal Pump Flow Rate | First Time | Second Third Forth Average | Uncertainty
Serial Number Time Time Time
1. | S/N 20220104040 1.0 Umin |  1.046 1.042 1.044 1.049 1.045 | 40,0030
2 S/N 20200804104 10 /min 1.6?1 1.075 1.070 L "."1,0?’3 1.0721 o 0,0022___
3. S/N 202008040;; IIIIIII 1.0 _l_/min 1.019 1.(315 1.017 1.020 1.018 s 0.6022 IIIIIIIII
IIIIIIIII 4. S/N 20210602069 IOUmln 1,028 1,032 1.026 1.030 1‘029“ + 0.0026

Calibration By

AMANWIN -2 Yt 1/126
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Pacific Laboratory Co., Ltd.
PACIFIC
14/5358 Moo 14 Tambol Bang Bua Thong

LABORATORY CO., LTD.

Amphoe Bang Bua Thong, Nonthaburi 11110

Tel. : 0-2045-2446-7 Fax. : 0-2045-3991

Equipment Type

Calibration Type

Volurme for Calibration
Environment Conditions

Environment Pressure

Customer Name

Personal Pump Calibration Report

CP4T7/2567
September 16, 2024

Calibrate No.
Calibrate Date

Personal Pump

DRYCAL DC-LITE FLOWMETER
1.0, 2.5 Umin

29.0 Dee C.

758.0 mmHe.

uiun 103 vesa (Insuaud) 4119

Item Personal Pump Flow Rate | First Time | Second Third Forth Average | Uncertainty
Serial Number Time Time Time
1. S/N 20210701091 1.0 Umin 1.049 1.045 1.046 1.050 1.048 + 0.0024
2. S/N 20200804115 2.5 Umin 2.537 2.533 2.535 2.538 2536 + 0.0022
3 S/N 20210905031 1.0 Vmin 1.094 1.098 1.093 1.096 1.095 + 0.0022
4. S/N 20200804099 1.0 Umin 1.054 1.051 1.053 1.057 1.054 + 0.0025

Calibration By

Page 1/1
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PACIFIC

LABORATORY CO., LTD.

Pacific Laboratory Co., Lid.

14/5358 Moo 14 Tambol Bang Bua Thong

Amphoe Bang Bua Thong, Nonthaburi 11110

Tel. : 0-2045-2446-7 Fax.: 0-2045-3991

Equipment Type
Calibration Type

Volume for Calibration
Environment Conditions

Environment Pressure

Customer Name

Personal Pump Calibration Report

Calibrate No.
Calibrate Date

Personal Pump

DRYCAL DC-LITE FLOWMETER
1.0, 2.5 I/min

29.0 Deg C.

758.0 mmHe.

U3t 1ed vedv (Ineuaud) $1in

CP478/2567
September 17, 2024

Item Personal Pump Flow Rate | First Time | Second Third Forth Average | Uncertainty
Serial Number Time Time Time
1. | S/N 20210701091 1.0 Vmin 1.008 1.012 1.006 1.010 1.009 + 0.0026
2. S/N 20210601117 2.5 Umin 2.517 2513 2.515 2.5218 2517 +0.0038
3 S/N I;[.)20080£1102" 1.0 Vmin 1.027 1.031 1.025 1.029 1.028 + 0.0026
4. | S/N 202008"6409? 2.5 /min 2.535 2,531 2.533 2537 2.534 % 0.0026
5. S/N 20210905031 2.5 /min 2.588 ” 2.584 2.586 .“..2.589 2.587 + 0.0022
IIIIIIIIIIIII 6. S/N 20200804088 1.0 Vmin 1.061 1.065 1.059 1.063 1.062 + 0.0026
?." S/N 20200804089 " 25 /min 2.574 2578 2.572 2.576 | 2.575 + 0.0026
8. | S/N 20200804 1"03 1.0 Umin 1091 1.095 1.089 1.093 1.092 % 0.0026
9 S/N 20220104047 1.0 Vmin | 1.067 1.071 1.066 ".1.069 1.068 + 0.0022
IIIIIIIIIII 10 S/N 20"550804104 1.0 Vmin 1.055 1.,059 1.053 1.057 1.056 % 0.0026

Calibration By

MAKUIN -2 YN 3/126
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Pacific Laboratory Co., Ltd.

PACIFIC
LABORATORY CO., LTD. 14/5358 Moo 14 Tambol Bang Bua Thong

Amphoe Bang Bua Thong, Nonthaburi 11110

Tel, ; 0-2045-2446-7 Fax. : 0-2045-3991

Personal Pump Calibration Report

Calibrate No. . CP479/2567
Calibrate Date . November 13, 2024

Equipment Type : Personal Pump
Calibration Type : DRYCAL DC-LITE FLOWMETER
Volume for Calibration : 20 Umin
Environment Conditions : 29.0 Deg C.
Environment Pressure 1 758.0 mmHe.
Customer Name . U5t 1ed wein (newaud) S1iim
Item Personal Pump Flow Rate | First Time | Second Third Forth Average | Uncertainty
Serial Number Time Time Time
1; S/N 20200804086 2.0 /min 2019 2.024 2.018 2.017 2.020 + 0.0031

< '\"O?\A "[ '(’

Calibration By

*PCL ©

Page 1/1
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INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT COL LTDL HEAD OFFICT

11
B

AN N OWVAT IV E

R
T 1

ANSI National Accreditation Board

T30 MOO 13, SOFSUNTINAKORN T TAMBON BANG KALC, —
= J: i BuTuaivl Busvguue d1fin ACCREDITED
AMPHOE BANG PHLISAMUT PRAKAN PROVINCI TOS40 THATLAND e T VGOIEG 702" . g

CALIBRATION LABORATORY
AC-2961

TEL: (6O0-2116-5860- 1 FAX: (60)0-2110-7 140
Page 1/2

Certificate of Calibration

Certificate No : 24-AFM-016

Customer
Name - Pacific Laboratory Co., Ltd. Request No : Req-2024-0078
Address : 14/5358 Moo.14 Tambol Bang Bua Thong Amphoe Bang Bua Thong

Nonthaburi 11110

Unit Under Calibration Details

Measurement Item . Air Flow Meter

Manufacturer . Bios

Model : DCL-M Sensor Model : Low Flow
Serial Number 1 104699 Sensor Serial Number : 2014010014
ID 5

Location of Calibration : LAB 4 AIR VELOCITY METER

Calibration Environment and Details

Temperature :23°C+3°C
Humidity : 55 %RH + 20 %RH
Barometric Pressure : 1013 hPa + 10 hPa
Received Date : 9 January 2024
Calibration Date : 26 January 2024
Calibration Procedure  : In-house method CP-AFM-01 by Comparison technique with Standard Primary Flow Calibrator
Reference Standard Model Serial Number Traceble Due Calibration
Air Flow Meter Gilibrator 3 Low flow 18501010006 Sensidyne 12 July 2024
Air Flow Meter Gilibrator 3 Standard flow 19031011003 Sensidyne 12 July 2024
Temperature meter GT 11 08000057 Qreborn 27 February 2024
Pressure meter CPG2400 41000KDU/651882 TPA 7 November 2023

Traceability :
This Certificate is traceable to SI Unit through Sensidyne A2LA Accreditation No. 3943.01

Note :

The reported uncertainty is based on standard uncertainty multiplied by the Caverage Factor & = 2, providing a level of confidence
approximately 95 %.

Calibration By :

Service Calibration Engineer “alibr SNEIIEEr SUPETVISOI

Issue Date : 26 January 2024

The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the Innovative Instrument Co.. Lid.

ANANUIN 9-2 KN 5/126 FM-708-AFM-01 Rev.00 Issue date 01/07/19
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INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT COL LTD. HEAD OFFICE

B ER T R LS T B Sy, | me——

ANSI Naltional Accredita
wiin Butunrfid Buanguime dfin ACCREDI

——— N
CALIBRATION LABORATORY
AC-2961

i

7130 MO0 13, SOFSUNTINAKORN 1 TAMBON BANG KALO,

AMPHOE BANG PHLESAMUT PRAKAN PROVINCE 10540 THAILAND

TEL: (66)0-2116-5860-1 FAN: (66)0-2116-7140
Page 2/2

Certificate No : 24-AFM-016

Request No : Req-2024-0078

Result of Calibration :

Temperature Pressure STD vuc Error Uncertainty
() (kPa) (/min) (i/min) (/min) (/min)
23.10 101.30 0.050 0.0496 -0.0004 0.0033
23.20 101.32 0.100 0.0994 -0.0006 0.0028
23.30 101.33 0.199 0.1981 -0.0009 0.0056
23.00 101.31 1.001 1.000 -(.001 0.014
23.20 101.24 2.001 1.998 -0.003 0.028
23.40 101.19 3.002 3.008 0.006 0.043
Note STD : Standard UUC : Unit Under Calibration

- UUC Reference Condition ; At atmospheric pressure and room temperature condition

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

Pl'ef Tineas
Qmeas = Qref X '

X
Pres Teet
P = Absolute Pressure

where Q= Flow Rate T = Absolute Temperature

Meas = Measurement Condition ref = Standard Condition

* Indicates non accredited

End of Certificate

The results related only to the item calibrated. The certificate shall not be reproduced except in full. without written approval of the Innovative Instrument Co.. Lid.

MARAN -2 5 6/126 FM-708-AFM-01 Rev.00 Issue date 01/07/19
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Calibratech Co.,Ltd.

7/106-7 Moo 2, Sukhaprachasan 3 Rd.,

_-\“\“I”’“ﬂ

N

(

e
SN
)
P
“ A
L g

Y

ooty 'r’ :
NSC-TISI-TIS17025
CALIBRATION 0030

Bangpood, Pakkred, Nonthaburi 11120

Tel.(02) 964-621 1 Fax.(02) 964-5155, e-mail : calibratech.cal@yahoo.com, calibratech cal@hotmail.com

Certificate No. :

Submitted by :

Equipment :

Environment :

Date of Received :
Date of Calibration :

Date of Issue :

Calibrated by :

Calibration Method :

Certificate of Calibration
67-200273-1 Page : 10f2

Pacific Laboratory Co., Ltd.
14/5358 Moo 14, T.Bang Bua Thong, A.Bang Bua Thong, Nonthaburi 11110 Thailand

Flectronic Balance

Manufacturer :  SHIMADZU Model : AP225WD
Serial No. : D316301828 ID No. : LAB-BL-003
Capacity : 220000 mg

Resolution : 0.01mg/102000mg, 0.1mg/220000mg

On site calibration was carried out at the ~ Laboratory, Pacific Laboratory Co., Ltd.

Ambient Temperature : (26.210264) “C
Relative Humidity (34.0t0354) %
Air Pressure 1007.0 mbar

30 July 2024
30 July 2024
31 July 2024

Akaradath Thippichai
In-house method CAL-M2001 based on UKAS Publication ref : LAB 14

Edition 7 - November 2022

Reference Standard Instruments : This certificalion is (raceable to the International System ol Units

Standard Weights

1D No, Cerl, No, Due Dale Traceability
E261-E2624 C02232088 08 Nov 2024 National Institute of Metrology (Thailand), (NIMT)

The Uncertainties are for a confidence probability of approximately 95%

T'his cerificate may not be reproduced other than in full except with the prior written approval of the Calibratech Co.,Lid.

CAL-F0031-03

Approved by :

Laboratory Manager

AMANWIN -2 Ut 7/126
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CAL

Calibratech Co.,Ltd.
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech_cal@yahoo.com, calibratech _cal@hotmail.com

Certificate of Calibration

Certificate No. : 67-200273-1 Page : 20f2

Result of Calibration : Without Adjustment

UUC Condition As-Received : Good

Departure of indication from nominal value

Nominal Value Correction Uncertainty

(mg) (mg) * (mg)
| 0.01 0.012
10 0.01 0.012
50 0.01 X 0.012
100 0.01 0.014
1000 0.00 0.026
2000 0.01 0.034
5000 0.00 0.043
20000 0.00 0.071
50000 0.01 0.11
100000 0.00 0.20
150000 0.0 0.38
200000 0.0 0.38

This result of calibration was found accurate as shown on date and place of calibration only.
This reported uncertainty of measurement was based on a standard uncertainty mutiplied by a coverage factor k= 2.06 ,

providing a level of contidence of approximately 95%

Eccentric error Load test : 50000 mg
A B C D E
0.00 000 001 000 000 mg

Repealability Load test - 200000 mg
Stdev. ] 0.053 mg
-olo -

EI5EE

e P s

AL-FO031-03

AANWIN -2 Ut 8/126



50/888, 50/889 Moo 2, Rungsil-Nakormnayok Rd., Bungyeelho, Thunyaburi, iiﬁﬂ—__{ e

Pathumthani 12130 Thailand o

Tel : (+66)2150-6641 (Autoline), +66)2569-5158 A e it

Email : info@p-cal.com  www.p-cal.com KOTAR )
Certificate Number © EL14068/24 Page 1 of 3
Control Number : PCAL163759

Customer Control
Description
Manufacturer
Model

Serial Number

Customer

Date of Receipt

Date of Calibration
Environment

Calibration Method

Calibration Results

: Sound Calibrator

\‘,\n|uj,.}_1/

. Tenmars

: TM-100

: 220501964

. Pacific Laboratory Co., Ltd.

14/5358 Moo 14, Tambol Bang Bua Thong, Amphoe Bang Bua Thong,
Nonthaburi 11110

: 16-Mar-24

: 18-Mar-24

: Temperature 23°C* 2°C

. Relative Humidity 50 % * 20 %

. Calibration Procedure Number CP-EL35

: See data attached

The reported uncertainty is based on a standard uncertainty multiplied by a coverage factor

k = 2, providing a level of confidence of approximately 95%.

This certificate is issued in accordance with ISO/IEC17025 and the conditions of accreditation

Professional Calibration & Services Co., Lid. &7, AhﬁAB

AND
MAL MEASUREMENT
AC-2550

granted by the Accreditation Body which has assessed the measurement capability of the laboratory

and its traceability to recognized national standards and to the units of measurement realized at

the corresponding national standards laboratory.The results relate only to the item calibrated.

This certificate shall not be reproduced other than in full except without the prior written approval

of the Head of Calibration Laboratory of Professional Calibration & Services Co., Ltd.

28-Mar-24

Issued Date

AMANUIN -2 Ut 9/126
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Professional Calibration & Services Co.,Ltd.

Certificate Number :  EL14068/24

Equipment Standards Used

Page 2 of 3

Description Serial No. Traceability to Certificate No. | Cal. Due Date
Sound Level Meter 030606101 ANAB : AC-2590 EL09782/23 29-Mar-24
Sound Level Calibrator 141208123 ANAB : AC-2590 EL12312/24 04-Mar-25

Condition as received : Normal
Definitions :-

* ANAB - The ANSI National Accreditation Board

AMAKWIN 9-2 Ut 10/126




IBRATION REPORT

|

Professional Calibration & Services Co., Ltd.

Certificate No.:  EL14068/24 Page: 3 of 3

Calibration Results

Sound Calibration

Nominal Measured Value Uncertainty (&) Tolerance Limit Values
94 dB 93.9 dB 0.2 dB 935 ~ 94.5 B
114 dB 113.9 dB 0.2 dB 113.0 -~ 1150 dB

Notes:

1).  Tolerances or specifications report in table above are base on the product data sheet Sound Level Calibrator TM-100.

oEnd...

AMANWIN 9-2 Ut 11/126



APTITECH

) Nt
APTITECH CALIBRATION COSETDa
. 4 ‘-ﬁ.’:‘ "
50/40 Moo 5 T. Lat Sawai- A-Lamlukka. Pathumthani 12nsi
Tel. +bhk 2103-L290 Fax. +bk 2103-L291
Email. salesdaptitech-cal.com

CERTIFICATE OF CALIBRATION
Certificate Number : SC240021

Customer . Pacific Laboratory Co.,Ltd.
Address : 14/5358 Moo 14 Tambol Bang Bua Thong, Amphoe Bang Thong,

Nonthaburi 11110

Description : Sound Level Meter W /O Number . 5C240021
Manufacturer : ACO Calibration Location : Laboratory
Model : 6236 Ambient Temperature L2+ 270
Serial Number ;222048 Ambient Humidity ¢ 55+ 15 %RH
ID. Number : N/A Received Date : 12-Jan-24

This certifies that the above instrument was calibrated in compliance with the Calibration Systems Requirement of
ISO/IEC 17025:2017 in accordance with referenced procedures. Standards used to perform this calibration are
certified by or traceable to National Institute of Metrology (Thailand) and/or other recognized national measurement
institutes which realizes the units of measurement according to the International System of Units (SI Unit).

Measurement uncertainties at the time of test are given where applicable. They are calculated in accordance with

the method described in The Expression of Uncertainty and Confidence in Measurement (M3003]).

The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement

multiplied by coverage factor k=2 such that the coverage probability corresponds to approximately 95%. This result
of calibration was found accurate as shown on date and place of calibration only.

Standard Equipments

Description Serial No. Certificate No. Traceability Due Date
Sound Level Calibrator 141011576 CP20230261EA TISI: 22-LB0119 05-Jul-24

Authority of Calibration

Calibration Date : 15-Jan-2024
Issued Date : 18-Jan-2024
Calibrated By : Ms. Hathaichanok Kaewsrisai

Approved Signatory
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APTITECH CALIBRATION CO-5 L
50/40 Moo 5 T. Lat Sawai- A.Lamlukka+ Pathumthani 12150
Tel. +bk 2103~k290 Fax. +kk 2L03-L29L

Email. salesdaptitech-cal.com

ARTLTECH

CALIBRATION REPORT

Certificate Number : SC240021

Calibration Method
The Unit Under Calibration (UUC) was calibrated by comparison measurement with sound level calibrator. The

calibration has been accomplished in an ambient environment controlled, base on the in-house calibration procedure.
The identification of the laboratory's calibration procedure employed are CP-7.2-01-107

Calibration Results

Appearance and function of use : Good
Results of Calibration :  Without any adjustment

Sound Level Measurement (Slow Mode)

Function UUC Range Standard Value UUC Reading UUC Error (*) Uncertainty
LA 40-130 dB 93.86 dB 93.8 dB -0.06 dB 0.60 dB
113,87 dB 1138 dB -0.07 dB 0.60 dB
LC 40-130 dB 93.86 dB 93.8 dB -0.06 dB 0.60 dB
113.87 dB 1138  dB -0.07 dB 0.60 dB

Sound Level Measurement (Fast Mode)

Function UUC Range Standard Value | UUC Reading UUC Error (+) Uncertainty
LA 40-130 dB 93.86 dB 937 dB -0.16 dB 0.60 dB
113.87 dB 1137 db -0,17 dB 0.60 dB
LC 40-130 dB 93.86 dB 93.7 dB -0.16 dB 0.60 dB
113.87 dB 143, 7 dB -0.17 dB 0.60 dB

--- End of Certificate ---




4

APTITECH CALIBRATION CO-+ LTD. :i

50/40 Moo 5 T- Lat Sawaia A.Lamlukka. Pathumthani 12150 I[ac_.M[{A ANST NalionwT Aeereditation Bostd
Tel. +bk 2103-b290 Fax. +bb 2103-b291 e . C R c DT

APTITECH

Email. salesdaptitech-cal.com VA e N B
U4 N CALIBRATION AND
iy DIMENSIONAL MEASUREMENT
ACDM=2906

CERTIFICATE OF CALIBRATION

Certificate Number .:' SC230404

Customer : Pacific Laboratory Co.,Ltd.
Address : 14/5358 Moo 14 Tambol Bang Bua Thong, Amphoe Bang Thong,

Nonthaburi 11110
Description : Sound Level Meter W /O Number 1 5C230404
Manufacturer : ACO Calibration Location : Laboratory
Model ¢ 6236 Ambient Temperature 3 ReE R0
Serial Number : 222043 Ambient Humidity : 55+ 15 %RH
ID. Number : N/A Received Date : 17-Oct-23

This certifies that the above instrument was calibrated in compliance with the Calibration Systems Requirement
of ISO/IEC 17025:2017 in accordance with referenced procedures, Standards used to perform this calibration are
certified by or traceable to National Institute of Metrology (Thailand) and/or other recognized national
measurement institutes which realizes the units of measurement according to the International System of Units
(ST Unit).

Measurement uncertainties at the time of test are given where applicable. They are calculated in accordance with
the method described in The Expression of Uncertainty and Confidence in Measurement (M3003).

The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by coverage factor k=2 such that the coverage probability corresponds to approximately 95%. This
result of calibration was found accurate as shown on date and place of calibration onlv.

Standard Equipments

Description Serial No. Certificate No. Traceability Due Date
Sound Level Calibrator 141011576 CP20220161EA TISI: 22-LB0125 13-May-24

Authority of Calibration

Calibration Date : 19-Oct-2023
Issued Date : 23-Oct-2023
Calibrated By : Mr.Rattapong Janpanya

Calibration certificates without signatures are not valid. This certiicate applied to only the item identfied and shall not be

reproduced other than in full, without the specific written approval by APTITECH CALIBRATION CO., LTD.

Pagetof2 FM-7.8-01-001(R0D, 04/08/19)

AIAKWIN 9-2 NN 14/126
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APTITECH

APTITECH CALIBRATION co. ST

50/40 Moo 5§ T- Lat Sawai- A-Lamlukka. Pathumthani 1215?
Tel. +kb 2103-k290 Fax- +bk 2103-L291

Email.sales@aptitech-cal.com NN
”,’J’;”h[\\‘\\\

CALIBRATION REPORT

Certificate Number : SC230404

Calibration Method

The Unit Under Calibration (UUC) was calibrated by comparison measurement with sound level calibrator. The
calibration has been accomplished in an ambient environment controlled, base on the in-house calibration
procedure. The identification of the laboratory's calibration procedure employed are CP-7.2-01-107

Calibration Results

Appearance and function of use
Results of Calibration

Good
Without any adjustment

Sound Level Measurement (Slow Mode)

Function UUC Range Standard Value UUC Reading UUC Error (£) Uncertainty
LA 40-130 dB 93.86 dB 93.7 dB -0.16 dB 0.60 dB
113,8F dB 1187 4B -0.17 dB 0.60 dB
3 40-130 dB 93.86 dB 93.7 dB -0.16 dB 0.60 dB
113.87 dB 1137 48 -0.17 dB 0.60 dB
Sound Level Measurement (Fast Mode)
Function UUC Range Standard Value UUC Reading UUC Error () Uncertainty
LA 40-130 dB 93.86 dB 93.6 dB -0.26 dB 0.60 dB
113.87 dB 113.7 - dB -0.17 dB 0.60 dB
LC 40-130 dB 53.86 dB 93.6 dB -0.26 dB 0.60 dB
113.87 dB 113.6 dB -0.27 dB 0.60 dB

--- End of Certificate ---




APTITECH CALIBRATION COVSEET Dy

50/40 Moo § T. Lat Sawai- A.Lamlukka~ Pathumthani 12150
Tal. +hb 2103-b290 Fax. +bb 2303=L291

m Email . sales@aptitech-cal.com

CERTIFICATE OF CALIBRATION

Certificate Number : 3C240009

Customer : Pacific Laboratory Co.,Ltd.
Address . 14/5358 Moo 14 Tambol Bang Bua Thong, Amphoe Bang Thong,
Nonthaburi 11110

Description : Sound Level Meter W /O Number . 8C240009
Manufacturer : ACO Calibration Location : Laboratory
Model : 6236 Ambient Temperature v 29 2 °C
Serial Number : 222023 Ambient Humidity : 55+ 15 %RH
ID. Number : N/A Received Date : 04-Jan-24

This certifies that the above instrument was calibrated in compliance with the Calibration Systems Requirement of
ISO/IEC 17025:2017 in accordance with referenced procedures. Standards used to perform this calibration are
certified by or traceable to National Institute of Metrology (Thailand) and/or other recognized national
measurement institutes which realizes the units of measurement according to the International System of Units (SI
Unit).

Measurement uncertainties at the time of test are given where applicable. They are calculated in accordance with
the method described in The Expression of Uncertainty and Confidence in Measurement (M3003).

The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by coverage factor k=2 such that the coverage probability corresponds to approximately 95%. This result
of calibration was found accurate as shown on date and place of calibration only.

Standard Equipments

Description Serial No. Certificate No. Traceability Due Date
Sound Level Calibrator 141011576 CP20230261EA TISIL; 22-LB0119 05-Jul-24

Authority of Calibration

Approved Signatory Calibration Date : 05-Jan-2024
Issued Date : 12-Jan-2024
Calibrated By : Ms. Hathaichanok Kaewsrisail

i
orl

~ FM-7.8-01-007
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APTITECH CALIBRATION CO-

50/40 Moo 5 T. Lat Sawai+ A-Lamlukka. Pathumthani 12150 3 ' I» — oitation Boare
Tel- +bk 2103-b290 Fax. +bb 2103-b291 = =
Email.salesdaptitech~cal.com

APTITECH

CALIBRATION REPORT

Certificate Number : SC240009

Calibration Method
The Unit Under Calibration (UUC) was calibrated by comparison measurement with sound level calibrator. The

calibration has been accomplished in an ambient environment controlled, base on the in-house calibration
procedure. The identification of the laboratory's calibration procedure employed are CP-7.2-01-107

Calibration Results

Appearance and function of use
Results of Calibration

Good

Without any adjustment

Sound Level Measurement (Slow Mode)

Function UUC Range Standard Value UUC Reading UuC Error (¥) Uncertainty
LA 40-130 dB 93.86 dB 93.8 dB -0.06 dB 0.60 dB
113.87 dB 113.8 dB -0.07 dB 0.60 dB
LC 40-130 dB 93.86 dB 93.9 dB 0.04 dB 0.60 dB
113.87 dB 1139 dB 0.03 dB 0.60 dB
Sound Level Measurement (Fast Mode)
Function UUC Range Standard Value UUC Reading UUC Error () Uncertainty
LA 40-130 dB 93.86 dB 93.8 dB -0.06 dB 0.60 dB
113.87 dB 113.9 dB 0.03 dB 0.60 dB
LC 40-130 dB 93.86 dB 93.8 dB -0.06 dB 0.60 dB
113.87 dB 113.9 dB 0.03 dB 0.60 dB

--- End of Certificate ---
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CERTIFICATE OF CALIBRATION

Certificate Number : SC240029

Customer : Pacific Laboratory Co.,Ltd.
Address : 14/5358 Moo 14 Tambol Bang Bua Thong, Amphoe Bang Thong,
Nonthaburi 11110

Description : Sound Level Meter W /O Number : SC240029
Manufacturer : ACO Calibration Location : Laboratory
Model : 6236 Ambient Temperature y 2800
Serial Number : 222137 Ambient Humidity : 55+ 15 %RH
ID. Number : N/A Received Date : 19-Feb-24

This certifies that the above instrument was calibrated in compliance with the Calibration Systems Requirement of
ISO/IEC 17025:2017 in accordance with referenced procedures. Standards used to perform this calibration are
certified by or traceable to National Institute of Metrology (Thailand) and/or other recognized national measurement
institutes which realizes the units of measurement according to the International System of Units (SI Unit).
Measurement uncertainties at the time of test are given where applicable. They are calculated in accordance with
the method described in The Expression of Uncertainty and Confidence in Measurement (M3003).

The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by coverage factor k=2 such that the coverage probability corresponds to approximately 95%. This result
of calibration was found accurate as shown on date and place of calibration only.

Standard Equipments

Description Serial No. Certificate No. Traceability Due Date
Sound Level Calibrator 141011576 CP20230261EA TISI: 22-LB0119 05-Jul-24

Authority of Calibration

Approved Signatory Calibration Date : 20-Feb-2024
Issued Date : 23-Feb-2024
Calibrated By : Ms. Hathaichanok Kaewsrisai
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Calibration Method

CALIBRATION REPORT

Certificate Number : SC240029

The Unit Under Calibration (UUC) was calibrated by comparison measurement with sound level calibrator. The
calibration has been accomplished in an ambient environment controlled, base on the in-house calibration procedure.
The identification of the laboratory's calibration procedure employed are CP-7.2-01-107

Calibration Results

Appearance and function of use
Results of Calibration

Good

Without any adjustment

Sound Level Measurement (Slow Mode)

Function UUC Range Standard Value UUC Reading UUC Error (¥) Uncertainty
LA 40-130 dB 93.86 dB 939 dB 0.04 dB 0.60 dB
113.87 dB 113.8 dB -0.07 dB 0.60 dB
LC 40-130 dB 93.86 dB 939 dB 0.04 dB 0.60 dB
113.87 dB 113.8 dB -0.07 dB 0.60 dB
Sound Level Measurement (Fast Mode)
Function UUC Range Standard Value UUC Reading UUC Error () Uncertainty
LA 40-130 dB 9386 dB | 938 dB 0.06 dB 0.60 dB
11887 dB 113.8 dB -0.07 dB 0.60 dB
LC 40-130 dB 93.86 dB 93.8 dB -0.06 dB 0.60 dB
113.87 dB 113.8 dB -0.07 dB 0.60 dB

--- End of Certificate ---
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APTITECH

CERTIFICATE OF CALIBRATION

Certificate Number : SC240032

Customer . Pacific Laboratory Co.,Ltd.
Address : 14/5358 Moo 14 Tambol Bang Bua Thong, Amphoe Bang Thong,

Nonthaburi 11110

Description : Sound Level Meter W/0O Number : 8C240032
Manufacturer : ACO Calibration Location : Laboratory
Model : 6236 Ambient Temperature v SREde
Serial Number ;222167 Ambient Humidity : 55+ 15 %RH
ID. Number : N/A Received Date : 19-Febh-24

This certifies that the above instrument was calibrated in compliance with the Calibration Systems Requirement of
ISO/IEC 17025:2017 in accordance with referenced procedures. Standards used to perform this calibration are
certified by or traceable to National Institute of Metrology (Thailand) and/or other recognized national measurement
institutes which realizes the units of measurement according to the International System of Units (SI Unit).
Measurement uncertainties at the time of test are given where applicable. They are calculated in accordance with
the method described in The Expression of Uncertainty and Confidence in Measurement (M3003).

The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by coverage factor k=2 such that the coverage probability corresponds to approximately 95%. This result
of calibration was found accurate as shown on date and place of calibration only.

Standard Equipments

Description Serial No. Certificate No. Traceability Due Date
Sound Level Calibrator 141011576 CP20230261EA TISI: 22-LB0119 05-Jul-24

Authority of Calibration

Approved Signatory Calibration Date : 20-Feb-2024
Issued Date : 23-Feb-2024
Calibrated By : Ms. Hathaichanok Kaewsrisai



TPW2
Rectangle


APTITECH CALIBRATION CO- -«-'L'f?l’;i
50/40 Moo 5 T. Lat Sawai- A.Lamlukka~ Pathumthani 12150
Tel. +kbb 2103-L290 Fax. +bk 2103-L291
Email.salesdaptitech-cal.com

ART LT ECH

CALIBRATION REPORT

Certificate Number : SC240032

Calibration Method

The Unit Under Calibration (UUC) was calibrated by comparison measurement with sound level calibrator. The
calibration has been accomplished in an ambient environment controlled, base on the in-house calibration procedure.

The identification of the laboratory's calibration procedure employed are CP-7.2-01-107

Calibration Results

Appearance and function of use : Good
Results of Calibration :  Without any adjustment

Sound Level Measurement (Slow Mode)

Function UUC Range Standard Value UUC Reading UUC Error (£) Uncertainty
LA 40-130 dB 93.86 dB 93.8 dB -0.06 dB 0.60 dB
113.87 dB 113.8 dB -0.07 dB 0.60 dB
LC 40-130 dB 93.86 dB 93.8 dB -0.06 dB 0.60 dB
113.87 dB 1187 4B -0.17 dB 0.60 dB

Sound Level Measurement (Fast Mode)

Function UUC Range Standard Value UUC Reading UUC Error (%) Uncertainty
LA 40-130 dB 93.86 dB 939 dB 0.04 dB 0.60 dB
113.87 dB 1B dB -0.07 dB 0.60 dB
LC 40-130 dB 93.86 dB 93.9 dB 0.04 dB 0.60 dB
113.87 dB 113.8" 4B -0.07 dB 0.60 dB

--- End of Certificate ---
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APTITECH

CERTIFICATE OF CALIBRATION

Certificate Number : SC240038

Customer . Pacific Laboratory Co.,Ltd.
Address . 14/5358 Moo 14 Tambol Bang Bua Thong, Amphoe Bang Thong,
' Nonthaburi 11110

Description : Sound Level Meter W /O Number : 8C240038
Manufacturer : ACO Calibration Location : Laboratory
Model : 6236 Ambient Temperature v 2243 °C
Serial Number : 222175 Ambient Humidity : 55+ 15 %RH
ID. Number : N/A Received Date : 19-Feb-24

This certifies that the above instrument was calibrated in compliance with the Calibration Systems Requirement of
ISO/IEC 17025:2017 in accordance with referenced procedures. Standards used to perform this calibration are
certified by or traceable to National Institute of Metrology (Thailand) and/or other recognized national measurement
institutes which realizes the units of measurement according to the International System of Units (SI Unit).
Measurement uncertainties at the time of test are given where applicable. They are calculated in accordance with
the method described in The Expression of Uncertainty and Confidence in Measurement (M3003).

The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by coverage factor k=2 such that the coverage probability corresponds to approximately 95%. This result
of calibration was found accurate as shown on date and place of calibration only.

Standard Equipments

Description Serial No. Certificate No. Traceability Due Date
Sound Level Calibrator 141011576 CP20230261EA TISI: 22-LB0119 05-Jul-24

Authority of Calibration

Approved Signato Calibration Date : 20-Feb-2024
Issued Date : 23-Feb-2024
Calibrated By : Ms. Hathaichanok Kaewsrisai
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CALIBRATION REPORT

Certificate Number : SC240038

Calibration Method
The Unit Under Calibration (UUC) was calibrated by comparison measurement with sound level calibrator. The

calibration has been accomplished in an ambient environment controlled, base on the in-house calibration procedure.
The identification of the laboratory's calibration procedure employed are CP-7.2-01-107

Calibration Results

Appearance and function of use : Good
Results of Calibration . Without any adjustment

Sound Level Measurement (Slow Mode)

Function UUC Range Standard Value UUC Reading UuUC Error (t) Uncertainty
LA 40-130 dB 93.86 dB 939 dB 0.04 dB 0.60 dB
113.87 dB 113.9 dB 0.03 dB 0.60 dB
LC 40-130 dB 93.86 dB 939 dB 0.04 dB 0.60 dB
113.87 dB 113.9 dB 0.083 dB 0.60 dB

Sound Level Measurement (Fast Mode)

Function UUC Range Standard Value UUC Reading UuUC Error () Uncertainty
LA 40-130 dB 93.86 dB 93.8 dB -0.06 dB 0.60 dB
113.87 dB 113.8 dB -0.07 dB 0.60 dB
LC 40-130 dB 93.86 dB 93.8 dB -0.06 dB 0.60 dB
11380 B 113.8 dB -0.07 dB 0.60 dB

--- End of Certificate ---
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CERTIFICATE OF CALIBRATION

Certificate Number : SC240024

Customer . Pacific Laboratory Co.,Ltd.
Address : 14/5358 Moo 14 Tambol Bang Bua Thong, Amphoe Bang Thong,

Nonthaburi 11110

Description . Sound Level Meter W /O Number ;. SC240024
Manufacturer ACO Calibration Location : Laboratory
Model 1 6236 Ambient Temperature y PRE2°C
Serial Number ;222132 Ambient Humidity : 55+ 15 %RH
ID. Number : N/A Received Date : 12-Jan-24

This certifies that the above instrument was calibrated in compliance with the Calibration Systems Requirement of
ISO/IEC 17025:2017 in accordance with referenced procedures. Standards used to perform this calibration are
certified by or traceable to National Institute of Metrology (Thailand) and/or other recognized national measurement
institutes which realizes the units of measurement according to the International System of Units (SI Unit).
Measurement uncertainties at the time of test are given where applicable, They are calculated in accordance with
the method described in The Expression of Uncertainty and Confidence in Measurement (M3003).

The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by coverage factor k=2 such that the coverage probability corresponds to approximately 95%. This result
of calibration was found accurate as shown on date and place of calibration only.

Standard Equipments

Description Serial No. Certificate No. Traceability Due Date
Sound Level Calibrator 141011576 CP20230261EA TISI: 22-LB0119 05-Jul-24

Authority of Calibration

Approved Signatory Calibration Date : 15-Jan-2024
Issued Date ;: 18-Jan-2024
Calibrated By : Ms. Hathaichanok Kaewsrisai
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Calibration Method
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CALIBRATION REPORT

Certificate Number : SC240024

The Unit Under Calibration (UUC) was calibrated by comparison measurement with sound level calibrator. The
calibration has been accomplished in an ambient environment controlled, base on the in-house calibration procedure.
The identification of the laboratory's calibration procedure employed are CP-7.2-01-107

Calibration Results

Appearance and function of use

Results of Calibration

Good

Without any adjustment

Sound Level Measurement (Slow Mode)

Function UUC Range Standard Value UUC Reading UUC Error (+) Uncertainty
LA 40-130 dB 93.86 dB 93.8 dB -0.06 dB 0.60 dB
113.87 dB 113.8 dB -0.07 dB 0.60 dB
LC 40-130 dB 93.86 dB 93.8 dB -0.06 dB 0.60 dB
113.87 ~ dB 113.8 dB -0.07 dB 0.60 dB
Sound Level Measurement (Fast Mode)
Function UUC Range Standard Value UUC Reading UUC Error (+) Uncertainty
LA 40-130 dB 93.86 dB 93.8 dB -0.06 dB 0.60 dB
113.87 dB 1137 dB -0.17 dB 0.60 dB
LC 40-130 dB 93.86 dB 93.8 dB -0.06 dB 0.60 dB
113.87 dB 313, v B -0.17 dB 0.60 dB

--- End of Certificate ---
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CERTIFICATE OF CALIBRATION
Certificate Number : SC240049
Customer . Pacific Laboratory Co.,Ltd.
Address : 14/5358 Moo 14 Tambol Bang Bua Thong, Amphoe Bang Thong,
Nonthaburi 11110
Description : Noise Dose Meter W/O Number . 8C240049
Manufacturer Soundtek Calibration Location : Laboratory
Model : ST-130 Ambient Temperature 1 222270
Serial Number : 220100165 Ambient Humidity : 55+ 15 %RH
ID. Number : N/A Received Date : 09-Feb-24

This certifies that the above instrument was calibrated in compliance with the Calibration Systems Requirement of
ISO/IEC 17025:2017 in accordance with referenced procedures. Standards used to perform this calibration are
certified by or traceable to National Institute of Metrology (Thailand) and/or other recognized national

measurement institutes which realizes the units of measurement according to the International System of Units (SI
Unit).

Measurement uncertainties at the time of test are given where applicable. They are calculated in accordance with
the method described in The Expression of Uncertainty and Confidence in Measurement (M3003).

The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by coverage factor k=2 such that the coverage probability corresponds to approximately 95%. This result
of calibration was found accurate as shown on date and place of calibration only.

Standard Equipments

Description Serial No. Certificate No. Traceability Due Date
Sound Level Calibrator 141011576 CP20230261EA TISI: 22-LB0119 05-Jul-24

Authority of Calibration

Approved Signatory Calibration Date : 10-Feb-2024
Issued Date : 13-Feb-2024
Calibrated By : Ms. Hathaichanok Kaewsrisai
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CALIBRATION REPORT

Certificate Number : SC240049

Calibration Method
The Unit Under Calibration (UUC) was calibrated by comparison measurement with sound level calibrator. The

calibration has been accomplished in an ambient environment controlled, base on the in-house calibration
procedure. The identification of the laboratory's calibration procedure employed are CP-7.2-01-107

Calibration Results

Appearance and function of use i Good

Results of Calibration

Without any adjustment

Sound Level Measurement (Slow Mode)

Function UUC Range Standard Value UUC Reading UUC Error () Uncertainty
LA 40-130 dB 93.86 dB 93.8 dB -0.06 dB 0.60 dB
113.87 dB 1138 B -0.07 dB 0.60 dB
LC 40-130 dB 93.86 dB 93.8 dB -0.06 dB 0.60 dB
113.87 dB 113.7 dB -0.17 dB 0.60 dB
Sound Level Measurement (Fast Mode)
Function UUC Range Standard Value UUC Reading UuC Error (*) Uncertainty
LA 40-130 dB 93.86 dB 93.8 dB -0.06 dB 0.60 dB
113.87 dB 113.7 dB -0.17 dB 0.60 dB
LC 40-130 dB 93.86 dB 93.8 dB -0.06 dB 0.60 dB
113.87 dB 13,7 dB -0.17 dB 0.60 dB

--- End of Certificate ---
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CERTIFICATE OF CALIBRATION

Certificate Number : SC240043

Customer . Pacific Laboratory Co.,Ltd.
Address . 14/5358 Moo 14 Tambol Bang Bua Thong, Amphoe Bang Thong,
Nonthaburi 11110

Description : Noise Dose Meter W /O Number : 85C240043
Manufacturer : Soundtek Calibration Location : Laboratory
Model : ST-130 Ambient Temperature e U el
Serial Number : 220100153 Ambient Humidity : 55+ 15 %RH
ID. Number : N/A Received Date . 09-Feb-24

This certifies that the above instrument was calibrated in compliance with the Calibration Systems Requirement of
ISO/IEC 17025:2017 in accordance with referenced procedures. Standards used to perform this calibration are
certified by or traceable to National Institute of Metrology (Thailand) and/or other recognized national measurement
institutes which realizes the units of measurement according to the International System of Units (SI Unit).
Measurement uncertainties at the time of test are given where applicable. They are calculated in accordance with
the method described in The Expression of Uncertainty and Confidence in Measurement (M3003).

The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by coverage factor k=2 such that the coverage probability corresponds to approximately 95%. This result
of calibration was found accurate as shown on date and place of calibration only.

Standard Equipments

Description Serial No. Certificate No. Traceability Due Date
Sound Level Calibrator 141011576 CP20230261EA TISI; 22-LB0119 05-Jul-24

Authority of Calibration

Approved Signatory Calibration Date : 10-Feb-2024
Issued Date : 13-Feb-2024
Calibrated By : Ms. Hathaichanok Kaewsrisai
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Calibration Method

CALIBRATION REPORT

Certificate Number : SC240043

The Unit Under Calibration (UUC) was calibrated by comparison measurement with sound level calibrator. The
calibration has been accomplished in an ambient environment controlled, base on the in-house calibration procedure.

The identification of the laboratory's calibration procedure employed are CP-7.2-01-107

Calibration Results

Appearance and function of use
Results of Calibration

Good

Without any adjustment

Sound Level Measurement (Slow Mode)

Function UUC Range Standard Value UUC Reading UUC Error (+) Uncertainty
LA 40-130 dB 93.86 dB 93.8 dB -0.06 dB 0.60 dB
113,87  dB 118.7 4B -0.17 dB 0.60 dB
LC 40-130 dB 93.86 dB 93.8 dB -0.06 dB 0.60 dB
113.87 dB 1137 dB -0.17 dB 0.60 dB
Sound Level Measurement (Fast Mode)
Function UUC Range Standard Value UUC Reading UUC Error (+) Uncertainty
LA 40-130 dB 93.86 dB 93.7 dB -0.16 dB 0.60 dB
113.87 dB 11349 dB -0.17 dB 0.60 dB
LC 40-130 dB 03.86 dB 93.7 dB -0.16 dB 0.60 dB
113.87 dB $13.70:° 4B -0.17 dB 0.60 dB

--- End of Certificate ---
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CERTIFICATE OF CALIBRATION

Certificate Number : SC240044

Customer : Pacific Laboratory Co.,Ltd.
Address : 14/5358 Moo 14 Tambol Bang Bua Thong, Amphoe Bang Thong,
Nonthaburi 11110

Description : Noise Dose Meter W /O Number : SC240044
Manufacturer : Soundtek Calibration Location : Laboratory
Model ¢ ST-130 Ambient Temperature s R0
Serial Number : 220100154 Ambient Humidity : 55+ 15 %RH
ID. Number : N/A Received Date : 09-Febh-24

This certifies that the above instrument was calibrated in compliance with the Calibration Systems Requirement of
ISO/IEC 17025:2017 in accordance with referenced procedures. Standards used to perform this calibration are
certified by or traceable to National Institute of Metrology (Thailand) and/or other recognized national measurement
institutes which realizes the units of measurement according to the International System of Units (SI Unit).
Measurement uncertainties at the time of test are given where applicable. They are calculated in accordance with
the method described in The Expression of Uncertainty and Confidence in Measurement (M3003).

The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by coverage factor k=2 such that the coverage probability corresponds to approximately 95%. This result
of calibration was found accurate as shown on date and place of calibration only.

Standard Equipments

Description Serial No. Certificate No. Traceability Due Date
Sound Level Calibrator 141011576 CP20230261EA TISI: 22-LB0119 05-Jul-24

Authority of Calibration

Approved Signatory Calibration Date : 10-Feb-2024
Issued Date : 13-Feb-2024
Calibrated By : Ms. Hathaichanok Kaewsrisai
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CALIBRATION REPORT

Certificate Number : SC240044

Calibration Method
The Unit Under Calibration (UUC) was calibrated by comparison measurement with sound level calibrator. The

calibration has been accomplished in an ambient environment controlled, base on the in-house calibration procedure.
The identification of the laboratory's calibration procedure employed are CP-7.2-01-107

Calibration Results

Appearance and function of use : Good
Results of Calibration :  Without any adjustment

Sound Level Measurement (Slow Mode)

Function UUC Range Standard Value UUC Reading UUC Error () Uncertainty
LA 40-130 dB 93.86 dB 93.7 dB -0.16 dB 0.60 dB
113.87 dB 1187 dB -0.17 dB 0.60 dB
LC 40-130 dB 93.86 dB 93.7 dB -0.16 dB 0.60 dB
113.87 dB 113.8 dB -0.07 dB 0.60 dB

Sound Level Measurement (Fast Mode)

Function UUC Range Standard Value UUC Reading UuC Error (1) Uncertainty
LA 40-130 dB 93.86 dB 93.7 dB -0.16 dB 0.60 dB
118,87 dB I&¥ " dB -0.17 dB 0.60 dB
LC 40-130 dB 93.86 dB 93.7 dB -0.16 dB 0.60 dB
113.87 dB 113.60 dB -0.27 dB 0.60 dB

--- End of Certificate ---
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CERTIFICATE OF CALIBRATION

Certificate Number : SC240046

Customer . Pacific Laboratory Co.,Ltd.
Address . 14/5358 Moo 14 Tambol Bang Bua Thong, Amphoe Bang Thong,
Nonthaburi 11110

Description : Noise Dose Meter W /O Number ¢ SC240046
Manufacturer : Soundtek Calibration Location : Laboratory
Model : ST-130 Ambient Temperature v 199400
Serial Number : 220100162 Ambient Humidity : 55+ 15 %RH
ID. Number : N/A Received Date : 09-Feb-24

This certifies that the above instrument was calibrated in compliance with the Calibration Systems Requirement of
ISO/IEC 17025:2017 in accordance with referenced procedures, Standards used to perform this calibration are
certified by or traceable to National Institute of Metrology (Thailand) and/or other recognized national measurement

institutes which realizes the units of measurement according to the International System of Units (SI Unit).

Measurement uncertainties at the time of test are given where applicable. They are calculated in accordance with
the method described in The Expression of Uncertainty and Confidence in Measurement (M3003).

The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by coverage factor k=2 such that the coverage probability corresponds to approximately 95%. This result
of calibration was found accurate as shown on date and place of calibration only.

Standard Equipments

Description Serial No. Certificate No. Traceability Due Date
Sound Level Calibrator 141011576 CP20230261EA TISI; 22-LB0119 05-Jul-24

Authority of Calibration

Approved Signatory Calibration Date : 10-Feb-2024
Issued Date : 13-Feb-2024
Calibrated By : Ms. Hathaichanok Kaewsrisai
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CALIBRATION REPORT

Certificate Number : SC240046

Calibration Method
The Unit Under Calibration (UUC) was calibrated by comparison measurement with sound level calibrator. The

calibration has been accomplished in an ambient environment controlled, base on the in-house calibration procedure.
The identification of the laboratory's calibration procedure employed are CP-7.2-01-107

Calibration Results

Appearance and function of use : Good
Results of Calibration . Without any adjustment

Sound Level Measurement (Slow Mode)

Function UUC Range Standard Value UUC Reading UUC Error (#) Uncertainty
LA 40-130 dB 93.86 dB 93.8 dB -0.06 dB 0.60 dB
113.87 dB 113.8 dB -0.07 dB 0.60 dB
LC 40-130 dB 93.86 dB 93.8 dB -0.06 dB 0.60 dB
113.87 dB 1138 dB -0.07 dB 0.60 dB

Sound Level Measurement (Fast Mode)

Function UUC Range Standard Value UUC Reading UuC Error () Uncertainty
LA 40-130 dB 93.86 dB 93.7 dB -0.16 dB 0.60 dB
113.8% dB 113.7 dB -0.17 dB 0.60 dB
LC 40-130 dB 93.86 dB 93.7 dB -0.16 dB 0.60 dB
113.87 dB 3 13. 7 aB -0.17 dB 0.60 dB

--- End of Certificate ---
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CERTIFICATE OF CALIBRATION

Certificate Number : SC240042

Customer : Pacific Laboratory Co.,Ltd.
Address : 14/5358 Moo 14 Tambol Bang Bua Thong, Amphoe Bang Thong,

Nonthaburi 11110

Description : Noise Dose Meter W /O Number : SC240042
Manufacturer : Soundtek Calibration Location . Laboratory
Model : 8T-130 Ambient Temperature A S
Serial Number : 220100152 Ambient Humidity : 55 % 15 %RH
ID, Number : N/A Received Date : 09-Feb-24

This certifies that the above instrument was calibrated in compliance with the Calibration Systems Requirement of
ISO/IEC 17025:2017 in accordance with referenced procedures. Standards used to perform this calibration are
certified by or traceable to National Institute of Metrology (Thailand) and/or other recognized national measurement

institutes which realizes the units of measurement according to the International System of Units (SI Unit).

Measurement uncertainties at the time of test are given where applicable. They are calculated in accordance with
the method described in The Expression of Uncertainty and Confidence in Measurement (M3003).

The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by coverage factor k=2 such that the coverage probability corresponds to approximately 95%., This result
of calibration was found accurate as shown on date and place of calibration only.

Standard Equipments

Description Serial No. Certificate No. Traceability Due Date
Sound Level Calibrator 141011576 CP20230261EA TISI; 22-LB0119 05-Jul-24

Authority of Calibration

Approved Signatory Calibration Date : 10-Feb-2024
Issued Date : 13-Feb-2024
Calibrated By : Ms. Hathaichanok Kaewsrisai

the item identified and sh
ON CO,, LTD.
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APTITECH

If Vi
APTITECH CALIBRATION CO-5 LT
50/40 Moo § T- Lat Sawai- A.Lamlukka. Pathumthani 121!
Tel. +bh P103-b290 Fax. +kk 2103-L291
Email. salesiaptitech-cal.com

CALIBRATION REPORT

Certificate Number : SC240042

Calibration Method

The Unit Under Calibration (UUC) was calibrated by comparison measurement with sound level calibrator. The
calibration has been accomplished in an ambient environment controlled, base on the in-house calibration procedure.
The identification of the laboratory's calibration procedure employed are CP-7.2-01-107

Calibration Results

Appearance and function of use ¢ Good

Results of Calibration

Without any adjustment

Sound Level Measurement (Slow Mode)

Function UUC Range Standard Value UUC Reading UUC Error (*) Uncertainty
LA 40-130 dB 93.86 dB 93.7 dB -0.16 dB 0.60 dB
113.87 dB 1137 dB -0.17 dB 0.60 dB
LC 40-130 dB 93.86 dB 93.7 dB -0.16 dB 0.60 dB
113.87 dB 1137 'dB -0.17 dB 0.60 dB
Sound Level Measurement (Fast Mode)
Function UUC Range Standard Value UUC Reading UUC Error (t) Uncertainty
LA 40-130 dB 93.86 dB 93.7 dB -0.16 dB 0.60 dB
113.87 dB 113.7 dB -0.17 dB 0.60 dB
LC 40-130 dB 93.86 dB 93.7 dB -0.16 dB 0.60 dB
Y138 db 113.7 dB -0.17 dB 0.60 dB

--- End of Certificate ---




CERTIFICATE OF CALIBRATION

ISSUED BY Cirrus Research plc

DATE OF ISSUE 12 March 2024 CERTIFICATE NUMBER 210216

Cirrus Research plc Pége 10f2

Acoustic House
Bridlington Road
Hunmanby

North Yorkshire
YO14 OPH
United Kingdom

doseBadge Reader : IEC 60942:2003

Instrument information

Manufacturer: Cirrus Research plc Notes:
Model: RC:110A

Serial number: 95978

Class: 2

Test summary

Date of calibration: 12 March 2024

The doseBadge reader detailed above has been calibrated to the published data as described in the operating manual
and in the half-inch configuration. The procedures and techniques used are as described in IEC60942_2003 Annex B —
Periodic Tests and three determinations of the sound pressure level, frequency and total distortion were made.

The sound pressure level was measured using a WS2F condenser microphone type MK:224 manufactured by Cirrus
Research plc.

The results have been corrected to the reference pressure of 101.33 kPa using the manufacturer's data.

The doseBadge Reader has been shown to conform to the Class 2 requirements for periodic testing, described in Annex
B of IEC 60942:2003 for the sound pressure level(s) and frequency(ies) stated, for the environmental conditions under

which the tests were performed.

However, as public evidence was not available, from a testing organisation responsible for pattern approval, to
demonstrate that the model of doseBadge Reader conformed to the requirements for pattern evaluation described in
Annex A of IEC 60942:2003, no general statement or conclusion can be made about conformance of the doseBadge

Reader to the requirements of IEC 60942:2003.
Notes: Pacific Laboratory Co.Ltd 14/5358 Moo14, Tambon Bang Bua Thong, Amphoe Bang Bua Thong
Nonthaburi11110

I system of units and/or to units of measurement realised at the National Physical

Laboratory or other recognised national metrology institutes. This certificate may not be reproduced other than in full, except with the prior written
approval of the issuing laboratory. The results within this certificate relate only to the items calibrated. The reported expanded uncertainty is based on a

standard uncertainty multiplied by a coverage factor k=2, providing a coverage probability of approximately 95%.

This certificate provides traceability of measurement to the S

AMAKWIN 9-2 KN 36/126
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CERTIFICATE OF CALIBRATION

Certificate Number:
210216

Page 2 of 2

Environmental conditions

The following conditions were recorded at the time of the test:

Before Pressure: 99.99 kPa Temperature; 21.3 °C Humidity: 38.7 %
After Pressure: 99.99 kPa Temperature: 21.5°C Humidity: 38.1 %
Test equipment
Equipment Manufacturer Model Serial number
Distortion Meter Keithley 2015 0994818
Acoustic Calibrator Bruel and Kjaer 4231 2610257
Environmental Monitor Comet T7510 21962628
Initial Acoustic Results
Expected | Sample 1 | Sample 2 | Sample 3 | Average | Deviation | Tolerance | Uncertainty
Level (dB) 114.00 114.23 114.23 114.26 114.24 0.24 +0.75 0.11 dB
Distortion (%) < 4.00 0.65 0.62 0.61 0.62 0.62 +4.00 0.13 %
Frequency (Hz) 1000.0 990.5 990.5 990.4 990.4 -9.6 +20.0 0.1 Hz
The measured quantities or deviations (as applicable), extended by the expanded combined uncertainty of
measurement, must not exceed the corresponding tolerance.
Adjusted Acoustic Results
Expected | Sample 1 | Sample 2 | Sample 3 | Average | Deviation | Tolerance | Uncertainty
Level (dB) 114.00 114.02 114.02 114.01 114.02 0.02 +0.75 0.11dB
Distortion (%) < 4.00 0.96 0.74 0.90 0.86 0.86 +4.00 0.13 %
Frequency (Hz) 1000.0 990.5 990.5 990.5 990.5 -9.5 +20.0 0.1 Hz
Functionality Results
Function ___Result
Keypad Pass
Battery Power | Pas:
Display ,
Communication |
2way IR link |
Clock

End of results
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CERTIFICATE OF CALIBRATION

ISSUED BY Cirrus Research plc

DATE OF ISSUE 12 March 2024 CERTIFICATE NUMBER 210223

Page 1 of 2

Cirrus Research plc
Acoustic House
Bridlington Road
Hunmanby

North Yorkshire
YO14 OPH

United Kingdom

Dosemeter : IEC 61252-1993+A1:2000

Instrument information

Manufacturer; Cirrus Research plc Notes:
Model: CR:110A

Serial number; CB1174

Firmware version: 5.4

Test summary

Date of calibration: 12 March 2024

The calibration was performed respecting the requirements of ISO/IEC 17025:2017.
The dosimeter submitted for testing successfully completed the periodic tests of IEC 61252-1993+A1:2000.

The dosimeter submitted for testing conforms to the specifications in IEC 61252-1993+A1:2000.

Test equipment

Equipment Manufacturer Model Serial number
Signal Generator KEYSIGHT 33511B MY58001553
Attenuator Cirrus Research ZE:952 78713
Environmental Monitor Comet T7510 16966334
doseBadge Reader Cirrus Research plc RC:110A 100498

Notes Pacific Laboratory Co.Ltd 14/5358 Moo14, Tambon Bang Bua Thong, Amphoe Bang Bua Thong

This certificate provides traceability of measurement to the SI system of units and/or to units of measurement realised at the National Physical
Laboratory or other recognised national metrology institutes. This certificate may not be reproduced other than in full, except with the prior written
approval of the issuing laboratory. The results within this certificate relate only to the items calibrated. The reported expanded uncertainty is based on a
standard uncertainty multiplied by a coverage factor k=2, providing & coverage probability of approximately 95%.
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Certificate Number:

CERTIFICATE OF CALIBRATION 210223

Page 2 of 2

Environmental conditions

The following conditions were recorded at the time of the test:

Before Pressure:

After Pressure:

100.17 kPa
100.14 kPa

Temperature: 20.7 °C

Temperature: 20.8 °C

Humidity:  37.6 %
Humidity: 38.7 %

Test results summary

Test Result
e
Linearity Complies
Short Duration Complies
Overload Latching Complies
Frequency weighting Complies

AMAKWIN 9-2 KT 39/126




CERTIFICATE OF CALIBRATION

ISSUED BY Cirrus Research plc

DATE OF ISSUE 12 March 2024 CERTIFICATE NUMBER 210221

Page 1 of 2

Cirrus Research plc :
Acoustic House Approved signatory
Bridlington Road
Hunmanby
North Yorkshire
YO14 OPH
United Kingdom

Dosemeter : IEC 61252-1993+A1:2000

Instrument information

Manufacturer: Cirrus Research plc Notes:
Model: CR:110A

Serial number: CB1173

Firmware version: 5.2

Test summary

Date of calibration: 12 March 2024

The calibration was performed respecting the requirements of ISO/IEC 17025:2017.
The dosimeter submitted for testing successfully completed the periodic tests of IEC 61252-1 993+A1:2000.

The dosimeter submitted for testing conforms to the specifications in IEC 61252-1993+A1:2000.

Test equipment

Equipment Manufacturer Model Serial number
Signal Generator KEYSIGHT 33511B MY58001553
Attenuator Cirrus Research ZE:952 78713
Environmental Monitor Comet T7510 16966334
doseBadge Reader Cirrus Research plc RC:110A 100498

Notes Pacific Laboratory Co.Ltd 14/5358 Moo14, Tambon Bang Bua Thong, Amphoe Bang Bua Thong

bility of measurement to the SI system of units and/or to units of measurement realised at the National Physical
Laboratory or other recognised national metrology institutes. This certificate may not be reproduced other than in full, except with the prior written
approval of the issuing laboratory. The results within this certificate relate only to the items calibrated. The reported expanded uncertainty is based on a
standard uncertainty multiplied by a coverage factor k=2, providing a coverage probability of approximately 95%.

This certificate provides tracea
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Certificate Number:

CERTIFICATE OF CALIBRATION 210221

Page 2 of 2

Environmental conditions

The following conditions were recorded at the time of the test:

Before Pressure:

After Pressure:

100.11 kPa
100.10 kPa

Temperature: 21.0 °C

Temperature; 21.3 °C

Humidity: 39.6 %
Humidity:  39.1 %

Test results summary

Test Resuit
T
Linearity Complies
Short Duration Complies
Overload Latching Complies
Frequency weighting Complies

AMAKWIN 9-2 Ut 41/126




CERTIFICATE OF CALIBRATION

ISSUED BY Cirrus Research plc

DATE OF ISSUE 12 March 2024 CERTIFICATE NUMBER 210222

Page 1 of 2
Cirrus Research plc :
Acoustic House
Bridlington Road
Hunmanby
North Yorkshire
YO14 OPH
United Kingdom

Dosemeter : IEC 61252-1993+A1:2000

Instrument information

Manufacturer: Cirrus Research plc Notes:
Model: CR:110A

Serial number: CcB1171

Firmware version: 52

Test summary
Date of calibration: 12 March 2024

The calibration was performed respecting the requirements of ISO/IEC 17025:2017.
The dosimeter submitted for testing successfully completed the periodic tests of IEC 61252-1993-+A1:2000.

The dosimeter submitted for testing conforms to the specifications in IEC 61252-1993+A1:2000.

Test equipment

Equipment Manufacturer Model Serial number
Signal Generator KEYSIGHT 33511B MY58001553
Attenuator Cirrus Research ZE:952 78713
Environmental Monitor Comet T7510 16966334
doseBadge Reader Cirrus Research plc RC:110A 100498

Notes Pacific Laboratory Co.Ltd 14/5358 Moo14, Tambon Bang Bua Thong, Amphoe Bang Bua Thong

This certificate provides traceability of measurement to the Sl system of units and/or to units of measurement realised at the National Physical
Laboratory or other recognised national metrology institutes. This certificate may not be reproduced other than in full, except with the prior written
approval of the issuing laboratory. The results within this certificate relate only to the items calibrated. The reported expanded uncertainty is based on a
standard uncertainty multiplied by a coverage factor k=2, providing a coverage probability of approximately 95%.
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Certificate Number:

CERTIFICATE OF CALIBRATION 210222

Page 2 of 2

Environmental conditions

The following conditions were recorded at the time of the test:

Before Pressure:

After Pressure:

100.08 kPa
100.06 kPa

Temperature: 21.3 °C

Temperature: 21.3 °C

Humidity:  39.4 %
Humidity:  39.9 %

Test results summary

Test Result
Absolute Acoustic C lag
Sensitivity g
Linearity Complies
Short Duration Complies
Overload Latching Complies
Frequency weighting Complies

AMANWIN 9-2 Ut 43/126




CERTIFICATE OF CALIBRATION

ISSUED BY Cirrus Research plc

DATE OF ISSUE 12 March 2024 CERTIFICATE NUMBER 210220

Page 1 of 2
roved signatory

Cirrus Research plc

Acoustic House A
Bridlington Road
Hunmanby
North Yorkshire
YO14 OPH
United Kingdom

Dosemeter : IEC 61252-1993+A1:2000

Instrument information

Manufacturer: Cirrus Research plc Notes:
Model: CR:110A

Serial number: CB1172

Firmware version: 54

Test summary

Date of calibration: 12 March 2024

The calibration was performed respecting the requirements of ISO/IEC 17025:2017.
The dosimeter submitted for testing successfully completed the periodic tests of IEC 61252-1993+A1:2000.

The dosimeter submitted for testing conforms to the specifications in IEC 61252-1993+A1:2000.

Test equipment

Equipment Manufacturer Model Serial number
Signal Generator KEYSIGHT 33511B MY58001553
Attenuator Cirrus Research ZE:952 78713
Environmental Monitor Comet T7510 16966334
doseBadge Reader Cirrus Research plc RC:110A 100498

Notes Pacific Laboratory Co.Ltd 14/5358 Moo14, Tambon Bang Bua Thong, Amphoe Bang Bua Thong

This certificate provides traceability of measurement to the Sl system of units and/or to units of measurement realised at the National Physical
Laboratory or other recognised national metrology institutes, This certificate may not be reproduced other than in full, except with the prior written
approval of the issuing laboratory. The results within this certificate relate only to the items calibrated. The reported expanded uncertainty is based on a
standard uncertainty multiplied by a coverage factor k=2, providing a coverage probability of approximately 95%.
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Certificate Number:

CERTIFICATE OF CALIBRATION 210220

Page 2 of 2

Environmental conditions

The following conditions were recorded at the time of the test:

Before Pressure:

After Pressure:

100.12 kPa
100.11 kPa

Temperature: 20.8 °C

Temperature: 21.0 °C

Humidity:  39.4 %
Humidity:  39.1 %

Test results summary

Test Result
e
Linearity Complies
Short Duration Complies
Overload Latching Complies
Frequency weighting Complies

AMANWIN 9-2 Ut 45/126




THAI METEOROLOGICAL DEFPARTMENT

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

Calibration Certificate

Issued by : Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue 29 January, 2024 Certification No. 040/24

Page : 1 of 2

Object . Thermal Environment Monitor
Manufacturer : QUEST TECHNOLOGIES
Type : QUESTemp°34

Serial No. TEIO70011

Customer : Pacific Laboratory Co.,Ltd.

14/5358 Moo 14, T. Bang Bua,
A.Bang Bua Thong, Nonthaburi 11110.

Calibration Condition : Temperature 25.1 sl Barometric Pressure 1016.2 hPa
STANDARD THERMOMETER : Theodor Friedrich : Dry No.8390/94 Wet No. 8389/94
. testo, testo 645 Serial No. 02848057 : Thermoschneider No.6169 , No.6178

. TT-3 Serial 43BED4

Japan Meteorological Agcency

(A uthorised S_ignatm"y)
for the Chief

Sub-Standard Instrument

AANWIN -2 YN 46/126
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29 January, 2024

THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No. 040/24

Page : 2 of 2
Standard Temperature Sensor Reading
Temp. Dry Bulb Correction Globe Correction Wet Bulb Correction
"¢ "¢ £ 0 C e e
50.12 50.1 0.02 50.1 0.02 50.1 0.02
40.24 40.1 0.14 40.2 0.04 40.1 0.14
30.18 30.1 0.08 30.1 0.08 30.2 -0.02

Calibrate

Mechanical Engineer

Calibration & Test Section \ i

Meteorological Instruments Bureau

AMANWIN 9-2 Ut 47/126
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THAI METEOROLOGICAL DEFPARTMENT

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

Calibration Certificate

Issued by : Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue 29 January, 2024 Certification No. 038/24
Page : 1 of 2

Object g Thermal Environment Monitor

Manufacturer : QUEST TECHNOLOGIES

Type : QUESTemp®34

Serial No. TEDO60012

Customer : Pacific Laboratory Co.,Ltd.

14/5358 Moo 14, T. Bang Bua,

A.Bang Bua Thong, Nonthaburi 11110,

Calibration Condition : Temperature 25.1 °C  Barometric Pressure 1016.2 hPa
STANDARD THERMOMETER : Theodor Friedrich : Dry No.8390/94 Wet No, 8389/94
. testo, testo 645 Serial No. 02848057 : Thermoschneider N0.6169 , N0.6178

. TT-3 Serial 43BE04

Japan Meteorological Agcency

('Al..ut'l_l_olrised Signatoif_}‘{)". \
( fbrv'tlle Chief%) |

\ S_tlb-Standzlr'il Instrument”' /

AANUIN -2 YN 48/126
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THAI METEOROLOGICAL DEFARTMENT

The

Result of Calibration

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

Certification No. 038/24

29 January, 2024 Page : 2 of 2
Standard Temperature Sensor Reading
Temp. Dry Bulb Correction Globe Correction Wet Bulb Correction
C G C i G i+ C
50.12 49.9 0.22 50.0 0.12 49.9 0.22
40.24 40.0 0.24 40.1 0.14 40.2 0.04
30.18 30.2 -0.02 30.2 -0.02 30.3 -0.12

Calibfation & Test Section

Mctéomlbgical Instruments Byrean

AANUIN -2 YN 49/126
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THAI METEOROLOGICAL DEFPARTMENT

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

Calibration Certificate

Issued by : Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue 11 January, 2024 Certification No. 015/24
Page : 1 of 2

Object ] Thermal Environment Monitor

Manufacturer : QUEST TECHNOLOGIES

Type : QUESTEMP*36

Serial No. TKJOS0016 ID No. : N/A

Customer : Pacific Laboratory Co.,Ltd.

14/5358 Moo 14, T. Bang Bua,
A.Bang Bua Thong, Nonthaburi 11110.

Calibration Condition : Temperature 25.1 °C  Barometric Pressure 1010.2 hPa
STANDARD THERMOMETER : Theodor Friedrich : Dry No.8390/94 Wet No. 8389/94
. testo, testo 645 Serial No. 02848057 : Thermoschneider No.6169 , No.6178

. TT-3 Serial 43BE04

| Agecency

(A'll"t__.ll_ijr_i_sed S_igna;tqj‘_&')f,' )\
| t".O_.r-"the Chief-~" v

I' Sub-Standard Instrument:

AAKUIN -2 KN 50/126
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THAL METEOROLOGICAL DEPARTMENT

11 January, 2024

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

The Result of Calibration

Certification No. 015/24

Page :
Standard Temperature Sensor Reading
Temp. Dry Bulb Correction Globe Correction Wet Bulb Correction
¢ c € c ‘c )+ f <
50.24 50.2 0.04 50.3 -0.06 50.3 -0.06
40.08 40.1 -0.02 40.1 -0.02 40.0 0.08
30.15 30.1 0.05 30.1 0.05 30.0 0.15

Mechanical Engineer

Meteorological Instruntents Bureau

AANUIN -2 YN 51/126
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THAI METEOROLOGICAL DEPARTMENT

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

Calibration Certificate

Issued by : Calibration & Test Section Meteorological Instruments Bureau

Date of Issue 29 January, 2024 Certification No. 041/24
Page : 1 of 2

Object : Thermal Environment Monitor

Manufacturer : TSI/QUEST

Type : QUESTemp°32

Serial No. TPW020008

Customer : Pacific Laboratory Co.,Ltd.

14/5358 Moo 14, T. Bang Bua,
A.Bang Bua Thong, Nonthaburi 11110.

Calibration Condition : Temperature 25.1 °C Barometric Pressure 1016.2 hPa
STANDARD THERMOMETER : Theodor Friedrich : Dry No.8390/94 Wet No. 8389/94
: testo, testo 645 Serial No, 02848057 : Thermoschneider No.6169 , No.6178

. TT-3 Serial 43BE04

Japan Meteorological Agcency

(-A_u‘th.di‘iscd Signatory)

for the Chief

'Su'b-S__tandard Instrument
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THAl METEOROLOGICAL DEPARTMINT

The Result of Calibration

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

Certification No, 041/24

29 January, 2024 Page : 2 of 2

Standard Temperature Sensor Reading

Temp. Dry Bulb Correction Globe Correction Wet Bulb Correction

s C °C G g+ C G

50.12 50.2 -0.08 50.1 0.02 50.2 -0.08
40.24 40.3 -0.06 40.2 0.04 40.2 0.04
30.18 30.1 0.08 30.1 0.08 30.2 -0.02

Mechanical Engineer

Chli_bg}'ﬂﬁﬂn' & Test Secﬁé‘n_

Meteorological Instruments Bureau

AANUIN -2 YN 53/126
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THAI METFOROLOGICAL DEFPARTMENT

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

Calibration Certificate

Issued by : Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue 11 January, 2024 Certification No. 013/24
Page : 1 of 2

Object ; AREA HEAT STRESS MONITOR

Manufacturer : METROSONICS

Type : hs-32

Serial No. MCCO010001 ID No. : N/A

Customer : Pacific Laboratory Co.,Ltd.

14/5358 Moo 14, T. Bang Bua,
A.Bang Bua Thong, Nonthaburi 11110.

Calibration Condition : Temperature 25.1 °C  Barometric Pressure 1010.2 hPa
STANDARD THERMOMETER : Theodor Friedrich : Dry No.8390/94 Wet No. 8389/94
: testo, testo 645 Serial No. 02848057 : Thermoschneider No.6169 , No.6178

: TT-3 Serial 43BEO4

Japan Meteorological Agcency

(A_u‘tﬁ_@fised Sigllat.lil;'};’}: %

~ fﬁ'li' the-;_éhicf

1 Su_betand'urd lnstrume;it, "

AANUIN -2 YN 54/126


TPW2
Rectangle


THAI METEOROLOGICAL DEPARTMENT

11 January, 2024

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

The Result of Calibration

Certification No. 013/24

Page :
Standard Temperature Sensor Reading
Temp. Dry Bulb Correction Globe Correction Wet Bulb Correction
C C C i+ C C ‘C
50.24 49.9 0.34 49.8 0.44 49.9 0.34
40.08 39.6 0.48 39.6 0.48 39.5 0.58
30.15 29.5 0.65 29.6 0.65 29.5 0.65

CAlibrAtioh & Teét Segtion)

Meteorological Instrutfients Bjirean

AANUIN -2 KN 55/126
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liranatee Associates Co.,Ltd.
63/14-15, 67/35-36

Petchkasem 7,7/1, Rd. Watthapra, Bangkokyai,

Bangkok 10600{Thailand)

Tel: +6608680812

mobile; +66863999453

E-mall: jnac-calibration@]jiranatee.com
Web site; www jiranatee.com

Certificate No. : COF-017-67

MEASUREMENT ITEM
MANUFACTURER
MODEL/TYPE

SERIAL NUMBER

ID NUMBER

CONDITION AS-RECEIVED
CUSTOMER

RECEIVED DATE
MEASUREMENT DATE
ISSUE DATE

ENVIRONMENTAL CONDITIONS:

Accredited calibration laboratory
ISO/IEC 17025:2017
NSC-TISI-TIS 17025
CALIBRATION 0367

Flow measurement laboratory
Calibration services depariment.

\\ll|li!,;

\‘\\ 7
N Nz "
\\\\_‘. / 77,

NSC = TISI —TIS 17025
CALIBRATION 0367

CERTIFICATE OF CALIBRATION

: Top Load Orifice
: TISCH

: TE-5025A

+ 710725

: Used item
: Pacific Laboratory Co., Ltd.

14/5358 Mool4, T.Bang Bua Thong, A.Bang Bua Thong,
Nonthaburi 11110, Thailand.

: 28 May 2024
: 31 May 2024
: 31 May 2024

Ambient condition in the laboratory are as follow:

Temperature
Relative Humidity
Atmospheric Pressure

CALIBRATION CONDITION:

:23.0+£3.0 °C
:55.0+15.0 %RH
11010 £ 10 hPa

Page 1 of 2 Pages

Calibration procedure:

The Orifice gas flow device was calibrated against
Standard Rotary Displacement  Meter {Roots
Meter) Model G65/IMC/W2-dp. The WI-CL-004
was used s d calibration guideline.

Traceability:

This certificate provides o traceability of the
measurement  to  recognized the  national
standards, and to realization of the international
system of units (S} through the NIMT (National
Metrology Institute of Thailand) via Certificate
number: MW-0063-23.

Uncertainty of Measurement;

The reported uncertainty of measurement is based
on the standard uncertainty multiplied by a
coverage factor k=2, Which for o normal
distribution corresponds to a coverage probability
of approximately 95%. The standard uncertainty
has been determined in accordance with the GUM
‘Evaluation of measurement data - Guide to the
expression of uncertainty in measurement’

: 24 hours at ambient conditions.
: The average values during measurement are 23,1 °C and 50.4 %RH.

Preconditioning
Measurement Condition

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

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

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

AANUIN -2 YN 56/126
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NAC

JIRANATELE ASSOCIATES COLLTD

Continuation of Certificate of Calibration Number COF-017-67 Page 2 of 2 Pages

MEASUREMENT RESULTS:

The Orifice gas flow device was calibrated by direct comparison method with the Standard Rotary Displacement Meter (Roots Meter), The Humid air was used as a
medium in the system. The standard conditions are 25°C (298.15 K) and 760 mmHg for standard temperature and standard pressure respectively.

Table 1: The results of @ Standard calibration data

Flow rate Pressure Temperature Temperature Ap_meter Ap_Orifice Standard Flow [¢g]
Plate [Pa] [Ta] [Tm] ¥
m*/min mmHg °c %t mmHg inH,0 m*/min

1 0.702 752.536 23.17 2237 49,860 1.691 1.298 0.655

2 1.002 752.502 23.34 22.68 63.856 3.329 1.821 0.915

3 1,110 752.584 23.41 22.80 42.943 4.353 2.082 1.044

4 1.167 752.462 23.62 22.97 32.314 4,956 2.220 1.113

5 1.423 752.441 23.74 23.07 29.684 7.471 2,725 1.362 ]
Slope (m): 2.01598
Intercept (h): -0.02301
Correlation coefficient {#): 0.99985
Uncertainty (k=2): 0.015 m’*/min

Table 2: The results of @ actual calibration data

Flow rate . Pressure Temperature Temperature Ap_meter Ap_Orifice Standard Flow [Q]
Plate [Pa] [Ta] [Tm] ¥
m*/min mmHg ’c c mmHg inH,0 o

1 0.702 752.536 23.47 2237 49.860 1.691 0.816 0.657
2 1.002 752.502 23.34 22.68 63.856 3.329 1.145 0.919
3 1.110 752.584 23.41 22.80 42.943 4.353 1.310 1.049
4 1.167 752.462 23.62 22.97 32.314 4,956 1.398 1.119
5 1.423 752.441 23.74 23.07 29.684 7.471 1.717 1.370

Slope (m): 1.26266

Intercept (b): -0.01445

Correlation coefficient {r): 0,99985

Uncertainty (& = 2): 0.015 m'/min

##*Engd of Certificate of Calibration®**
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THAI METFOROLOGICAL DEPARTMENT

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

Calibration Certificate

lssued by : Calibration & Test Section : Meteorological Instruments Bureau
Date of Issue 7 February, 2024 Certification No. 075/24

Page : | of 6

Object ' Precision Weather Station

Manufacturer : Davis Instruments

Mode No. : 6152C Model No. . 6162C

Mfg Code : Display BD181211032 Transmitter BD181211032
Customer ; Blue Consultant Limited Partnership.

32/751 Pracha Uthit Road, Thung Khru,
Thung Khru, Bangkok 10140

Calibration Condition : Temperature 25.1 °c  Barometric Pressure 1011.5 hPa

NATIONAL STANDARD WIND TUNNEL - Wind Aloft Plotting Board
: Micromanometer Theodor Friedrichs FCO14 Serial No. 9310119 : HOOK GAGE NO 1425
N.I.5.T. Test Reference Number 731/241460 : Standard Velocity at 20 - 30 m/sec
- Ultrasonic Anemometer Model DA-E50-3TV (sensor TR-90AH)
Serial Number 110730029 (sensor 120629586)
JAPAN QUALITY ASSURANCE ORGANIZATION : Standard Velocity at 0 - 20 m/sec

STANDARD THERMOMETER : Theodor Friedrich : Dry No.8390/94 Wet No. 8389/94

645 Serial-Ne~02848057

i’ b5

uthdrised Signatesy) e \

forthe Th jef! |

h-Standard TastEament s /
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THAI METFOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No. 075/24

7 February, 2024 Page : 2 of 6
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm | Velocity Velocity Correction

m/sec inches H20 | inches H20 | TV/SEC m/sec m/sec
1.00 - - - 0.9 0.10
3.02 - - " 2.7 0.32
5.00 - & - 4.9 0.10
7.00 - . - 6.7 0.20
9,02 - - - 9.0 0.02

11.01 # - . 10.9 0.11
13.01 = 2 - 13.0 0.01

15.01 . “ = 15.0 0.01
17.02 - - - 17.0 0.02
20,02 . . - 20.0 0.02

Wind Aloft Plotting Board.
US.DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND DIRETION TESTED WIND DIRECTION
0 0
90 80
180 180
20

C,ali_b:-iiiimr & [Test Smlan

|: I 5 =y : '
Meteorological Instruments Burgan
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THAI METFOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No. 075/24

7 February, 2024 Page : 3 of 6
Standard Barometer Tested Barometer Correction
Pressure Pressure
758.19 7569.5 -1.31
758.01 769.4 1.39
758.84 760.2 -1.36
759.19 760.4 ' -1.21 {
759.29 760.6 -1.31
759.25 760.6 -1.35
759.65 760.9 -1,25
759.77 761.0 1.23
760.20 761.5 -1.30 I
760.68 761.8 | -1.12 ;|
; |
761,90 763.2 i 1.3(
762.08 763.3 1.22
761.96 763.2 -1.24
761.83 763.1 1.27
758.69 760.1 -1.41
758.91 760.3 -1.39
759.11 760.5 -1.39
759.67 760.9 -1.23
759.98 761.2 1.22
760.18 761.3 -1.12

Average '—1.28 219

1

(.‘sﬂibration & Tesh Séai_ﬁn \?

Meteoriolagical Instruménts Burgay
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THAI METFOROLOGICAL DEPARTMENT

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

The Result of Calibration

7 February, 2024

Certification No, 075/24

Page : 4 of 6

Standard Temperature Sensor Reading
Temp. Reading Correction
L] e L
Cc C &
45.3 45.3 0.0
30 | 0.0
l |
g — |
.8 15.9 |

‘r

Chifbration& Hest Sgdtton > |

Meteorplogical lnstrunlgnis Bureah
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THAI METFOROLOGICAL DEPARTMENT

7 February, 2024

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

The Result of Calibration

Certification No., 075/24

Page : 5 of 6

Standard Relative Humidity Sensor Reading
Humidity Reading Correction
% R.H. % R.H. % R.H,
45.1 4 -1.90
B5. 67 1.50
35,2 )6 -0.80

Calitration® Teht S&tion

Metdorglogical Instruments Bureau
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Date of Issue 7 February, 2024 Certification No. 075/24

Page: 60f6

luSuses

wiladenlutUes U9 InT09Inly 8110 Davis Instruments 111U TIPPING
BUCKET Product No. 6152C Mfg. Code. AZ170619040 ¥msaouinsufuui ianuiuy
1139979 GAUGE DIAMETER 8.0 INCHES, NEGRETTI & ZAMBRA LONDON No. 71082

o 1y a @ = J = H‘ =1 o - o
wavau1soi 1918 Iagndssmusivasiduaveunieeise (0.01 in/TIP)
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THAI METEOROLOGICAL DEPARTMENT

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

Calibration Certificate

lssued by : Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue 7 February, 2024 Certification No, 074/24

Page : 1 of 6

Object : Precision Weather Station

Manufacturer : Davis Instruments

Mode No. : 6152C Model No. : 6152C

Mfg Code ] Display BE190314005 Transmitter BE190314005
Customer Blue Consultant Limited Partnership.

32/751 Pracha Uthit Road, Thung Khru.
Thung Khru, Bangkok 10140.

Calibration Condition : Temperature  25.1 °c  Barometric Pressure 1011.9 hPa

NATIONAL STANDARD WIND TUNNEL : Wind Aloft Plotting Board
- Micromanometer rheodor Friedrichs FCO14 Serial No. 9310119 : HOOK GAGE NO 1425
N.I.S.T. Test Reference Number 731/241460 - Standard Velocity at 20 - 30 m/sec
: Ultrasonic Anemometer Model DA-650-3TV (sensor TR-90AH)
Serial Number 110730029 (sensor 120629586)
JAPAN QUALITY ASSURANCE ORGANIZATION . Standard Velocity at 0 - 20 m/sec
STANDARD THERMOMETER : Theodor Friedrich : Dry No0.8390/94 Wet No. 8389/94

- Thermoschneider No.9188 : testo, testo 645 SerietNor 02848057

1220015

rised Signdto ;‘K’) )

i the Chief 1%

andard Instrumeht”
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THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No. 074/24

7 February, 2024

Page : 2 of 6

Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm | Velocity Velocity Correction

m/sec inches H20 | inchesH20 | m/sec m/sec m/sec
1.00 0.9 0.10
3.02 - 3.0 0.02
5.00 - - 4.9 0.10
7.00 - 7.0 0.00
9.02 9.0 0.02
11.01 # 11.0 0.01
13.01 & 13.0 0.01
15.01 * » 15.1 -0.09
17.02 - = 17.0 0.02
20.02 » 20.1 -0.08

Wind Aloft Plotting Board.

US.DEPARTMENT OF COMMERCE WEATHER BUREAU

WIND DIRETION TESTED WIND DIRECTION
0 0
90 90
I
180 180
it L TTE NN

7 L = > X

C allblatiﬂn& T‘é_ﬁl Seetion), \‘,I,
| | ol 1 4 i
Metéorplogical Imstruménts Burdau

[
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THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

7 February, 2024

Certification No. 074/24

Page : 3 of 6

AAKUIN -2 YN 66/126

Standard Barometer Tested Barometer Correction

Pressure Pressure

758,19 759.5 -1.31

758.01 769.3 1.29

758.84 760.2 1.36

759.19 760.4 1.21

759.29 760.6 131

759.25 760.7 -1.45

759.65 760.8 -1.15

759.77 760.9 -1.13

760.20 761.4 -1.20

760.68 762.0 1.32

; 761.90 763.1 1.20

|

762.08 763.3 22

761.96 763.1 1.14

761.83 763.0 -1.17

758.69 760.0 -1.3

758.91 760.1 1.19

759.11 760.3 1.19

759.67 760.9 1.23

769.98 761.2 1.22

- 761.4 22

Average “T2% o,

F
§

Clibigtion 8 Tés Sentign)

Metdorological Ensfruineénts Buréad
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THAT METFOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No, 074/24

7 February, 2024 Page : 4 of 6

Standard Temperature Sensor Reading
|
f Temp Reading | Correction
C ‘ i - ' C
45.3 45.2 0.1
30.2 30.2 0.0
156.8 15.9 -0.1

Calibration'® Test Se'Cli'(_SI.‘i:'- .

Meteoralogical Instrumiénts Bupeau
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THAI METFOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No. 074/24

7 February, 2024 Page : 5 of 6

Standard Relative Humidity Sensor Reading

Humidity Reading Correction
% RUH. % R.H. % R.H.
o 45,1 45 0.10
!_ 65.5 67 r 1.50
L 95.2 98 -2.80

/

Coflibration & Test Seption \
! { , - -

Metéorolpgical Instruments Bureau

Mechanical Engineer

AMAKWIN 9-2 KN 68/126
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Date of Issue 7 February, 2024 Certification No. 074/24
Page: 60f6

luSuses

wiladeniiutvesusea oAU 89 Davis Instruments (111 TIPPING
BUCKET Product No. 6152C Mfg, Code. BD190415090 ¥msaeufieufuudiarunuy
u,r"?)':lm:z GAUGE DIAMETER 8.0 INCHES, NEGRETTI & ZAMBRA LONDON No. 71082
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Professional Calibration & Services Co., Lid. N —/,

-Z\ ‘e
50/888, 50/889 Moo 2, Rungsit-Nakornnayok Rd., Bungyeetho, [hunyaburi, 2 i
Pathumthani 12130 Thailand iiae;m&&
Tel : (+66)2150-6641 (Aufoline), (+66)2569-5158 - //_;\ \“‘“ .
Email : info@p-cal.com  www.p-cal.com KA N i O
AC-2590
Certificate Number © EL41650/24 Page 1 of 3
Control Number : PCAL153035

Customer Control Do-

Description : Sound Calibrator
Manufacturer : SOUNDTEK

Model . 8T-120

Serial Number . 211203764

Customer . Pacific Laboratory Co., Ltd.

14/5358 Moo 14, Tambol Bang Bua Thong, Amphoe Bang Bua Thong,
Nonthaburi 11110

Date of Receipt . 22-Aug-24
Date of Calibration : 23-Aug-24
Environment : Temperature 23°C % 2°C

. Relative Humidity 50 % * 20 %
Calibration Method . Calibration Procedure Number CP-EL35

Calibration Results . See data attached

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

This certificate is issued in accordance with ISO/IEC17025 and the conditions of accreditation
granted by the Accreditation Body which has assessed the measurement capability of the laboratory
and its traceability to recognized national standards and to the units of measurement realized at
the corresponding national standards laboratory.The results relate only to the item calibrated.

This certificate shall not be reproduced other than in full except without the prior written approval

of the Head of Calibration Laboratory of Professional Calibration & Services Co., Ltd.

27-Aug-24

Issued Date

AANUIN -2 YN 70/126
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Professional Calibration & Services Co.,LLtd.

Certificate Number:  EL41650/24 Page 2 of 3

Equipment Standards Used

Description Serial No. Traceability to | Certificate No. | Cal. Due Date
Sound Level Meter 030606101 ANAB : AC-2590 EL12298/24 27-Mar-25
Sound Calibrator 125626778 NSC : Calibration 0037 EEL.BP. 161/0167 04-Feb-25

Condition as received : Normal
Definitions :-

* ANAB - The ANSI National Accreditation Board
* NSC - National Standardization Council of Thailand

AMANWIN 9-2 Ut 71/126




Professional Calibration & Services Co., Ltd.

Certificate No.; LL41650/24 Page: 3 of 3

Calibration Results

Sound Pressure Level Accuracy

Nominal Value Measured Value UUC Error Uncertainty (=)
94 dB 93.97 di3 0.03 dB 0.17 dB
114 dB 114.30 dB -0.30 dB 0.17 dB3
e knd.
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P‘ I PACIFIC
LABORATORY CcO., LTD.

Pacific Laboratory Co., Ltd.

14/5358 Moo 14 Tambol Bang Bua Thong

Amphoe Bang Bua Thong, Nonthaburi 11110

Tel

.1 0-2045-2446-7 Fax. : 0-2045-3991

Equipment

Manufacturer
Model/Type

Serial

No.

Customer Name

Sound Calibrator

Soundtak
ST-120
211203764

uSem 1o vesa (neuaus) 31

Sound Level Meter Calibration Report

Calibrate No.

Calibrate Date

SLM 151/2567
September 13, 2024

Itern Instrument Manufacturer Model Serial No. Before After Inspection
Adjust Adjust Result
1. Sound Level Meter ACO Co., Ltd. 6226 180044 93.7 94.0 Pass
113.8 114.0 Pass
2 Sound Level Meter ACO Co., Ltd. 6226 200029 94.1 94.0 Pasé .........
113.9 114.0 Pass
3. Sound Level Meter ACO Co,, Ltd. 6226 200032 94.2 94.0 Pass
113.6 114.b Pass
q, Sound Level Meter ACO Co,, Ltd. 6226 200046 93.8 94.0 Pass
113.7 114.0 Pass

Approved By

AMAKWIN 9-2 KN 73/126
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APTITECH CALIBRATION CO -3 lBba

£0/40 Moo 5 T- Lat Sawai- A.Lamlukka. Pathumthani 121507
Tel. +hb P103-bR90 Fax. +bb 2103-b291
Email.salesdaptitech-cal.com

APTITECH

CERTIFICATE OF CALIBRATION

Certificate Number : SC240093

Customer : Pacific Laboratory Co.,Ltd.
Address : 14/5358 Moo 14 Tambol Bang Bua Thong, Amphoe Bang Thong,
Nonthaburi 11110

Description : Sound Level Meter W /O Number : SC240093
Manufacturer : Scarlet Tech Calibration Location . Laboratory
Model : ST-11D Ambient Temperature v 22 00
Serial Number : 820967 Ambient Humidity : 55+ 15 %RH
ID. Number : N/A Received Date . 23-Mar-2024

This certifies that the above instrument was calibrated in compliance with the Calibration Systems Requirement of
1ISO/IEC 17025:2017 in accordance with referenced procedures. Standards used to perform this calibration are
certified by or traceable to National Institute of Metrology (Thailand) and/or other recognized national

measurement institutes which realizes the units of measurement according to the International System of Units (SI
Unit).

Measurement uncertainties at the time of test are given where applicable. They are calculated in accordance with
the method described in The Expression of Uncertainty and Confidence in Measurement (M3003).

The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by coverage factor k=2 such that the coverage probability corresponds to approximately 95%. This result
of calibration was found accurate as shown on date and place of calibration only.

Standard Equipments

Description Serial No. Certificate No. Traceability Due Date
Sound Level Calibrator 141011576 CP20230261EA TISL: 22-LB0119 05-Jul-24

Authority of Calibration

Calibration Date : 23-Mar-2024
Issued Date : 26-Mar-2024
Calibrated By : Ms. Hathaichanok Kaewsrisai

lied to only thi

e item ident


TPW2
Rectangle


b e ;",, 2
' 14 5 X251
APTITECH CALIBRATION CO-5 L
50/40 Moo &5 T- Lat Sawai- A.Lamlukka- Pathumthani 12k
Tel. +kh 2103-L290 Fax- +kb 2103-k291

APTITECH Email.salesdaptitech-cal.com

CALIBRATION REPORT

Certificate Number : SC240093

Calibration Method
The Unit Under Calibration (UUC) was calibrated by comparison measurement with sound level calibrator. The

calibration has been accomplished in an ambient environment controlled, base on the in-house calibration
procedure. The identification of the laboratory's calibration procedure employed are CP-7.2-01-107

Calibration Results

Appearance and function of use : Good
Results of Calibration : Without any adjustment
Sound Level Calibration

- Frequency Weighting A

- Resolution § 0.1dB

Sound Level Measurement (Slow Mode)

Parameter UUC Range Standard Value UUC Reading UUC Error () Uncertainty
LFp 20-140 dB 93.86 dB 937 dB -0.16 dB 0.61 dB
113.87 dB 113.7 dB -0.17 dB 0.61 dB
LSp 20-140 dB 93.86 dB 93.7 dB -0.16 dB 0.61 dB
113.87 dB 113.7 dB -0.17 dB 0.61 dB
Lip 20-140dB | 9386 dB 93.7 dB -0.16 dB 0.61 dB
113.87 dB 113.7 dB -0.17 dB 0.61 dB

Sound Level Measurement (Fast Mode)

Parameter uuc R‘én_ge - Standard Value UUC Reading UUC Error (*) Uncertainty
LFp 20-140 dB 9386 dB | 937 dB -0.16 dB 0.61 dB
113.87 dB 113.8 dB -0.07 dB 0.61 dB
LSp 20-140 dB 93.86 dB 93.7 dB 016 dB 0.61 dB
113.87 dB 113.8 dB .0.07 dB 0.61 dB
LIp 20-140 dB 93.86 dB 93.7 dB .0.16 dB 0.61 dB
113.87 dB 113.8 dB 0,07 dB 0.61 dB

--- End of Certificate ---
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ENTEECIH Calibration Certificate &

Differsnce For Greater Value

NSC-TISITIS 17026
CALBRATICH (157

Certificate NoO: G 670826
Date of issue : 25-Nov-24

Instrument description :  Flue Gas Analyzer
Instrument model t  Testo 350 New
Instrument serial no. :  60218520/501

Control unit serialno. @ 60343284/501

1D no. or control no. L

Manufacturer :  Testo SE & Co. KGaA
Probe description I

Probe model HE

Probe serial no. : -

Customer name :  Stack Consulting Co., Ltd.
Customer address : 14/3504-3505 Moo 14, Soi Pailin, T. Bang Bua Thong A. Bang Bua Thong Nonthaburi 11110

Total pages of certificate : 2 Pages
Receiving no. H L-244665

Recelving date. : 22-Nov-24
Parameter of calibration :  Gas Calibration(Oxygen 2.50,9,984,21.02 %vol, Carbon Monoxide 80.18,302,1007 ppm,

Nitrogen Dioxide 30.68, 81.8, 201.9 ppm, Nitric Oxide 30.0, 151.5, 322.5 ppm,
Sulphur Dioxide 50.36, 100.8, 600.8 ppm, Carbon dioxide 40.1 %Vol)

Condition of UUC. :  Used
All of the Measurment ware caried out the stabilized labotary

Ambient condition
Temperature 123 &5 °C
Humidity + 55 £ 15 %RH
Calibration place : 17/121 Soi Ngamwongwan 47 Yaek 48, Toongsonghong, Laksi, Bangkek 10210

Calibration procedure no :  This insrument was calibrated by comparison with Standard gas mixture according
to calibration Work Instruction no, WI-CL-28-C

The calibration certificate emana@dwmtafng/afmmmsﬂatau'asm standard uncertainty of measurent
Multiplied by coverage factor k=2, wich for @ normal distribution corresponds to a coverage probability of approximaltely 95%.

This certifficate is applied only fo ltem under test Environmental condition,

This Calibration Certificate may not be reporduced other than in full except with the permission of the fesuing laboratory.
Calibration certificates without signature and seal not valid and The results relate only to the items tested/callbrated.

This calibration certiicate documents are tracebility to national standsrds, wivich realize measurement scoording fo the

International System of Units (SI).
Date of calibration : 25-Nov-24

Calibration Techniclan Technical Manager
FM-CL-09-C Rev.8 Page 10of 2 Issued Date 26/02/16

ENTECH INDUSTRIAL SOLUTION CO.LTD.
17121 Soi Ngamwongwan 47 Yaek 48, Toongsonghong, Laksi, Bangkok 10210 THAILAND Tel. 0-2779-8888 Fax. 0-2779-8898  info@entech.co.th

Tax ID : 0105536035591 www.entech.co.th
AMAKWIN 9-2 KN 76/126
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ENTEECIH Calibration Certificate

Difference For Greater Yalue

LTSI TS 17025
GALIBRATION 0157

Certificate No.: G 670826

Standard References (Table 1)

Standard Certificate No. Vendor Due date
Oxygen (023250 % vl 3423 T T lnde T 27-Aug2?
Oxygen { 02 } 9.984 % Vol CG-0113-24 Nimt 01-Aug-29
Oxygen ( 02 ) 21.02 % Vol CG-0041-22 Nimt 10-Feb-27
Carbon monoxide { CO ) 80.18 ppm CG-0002-24 Mt 11-Jan-29
Carbon monoxide { CO ) 302 ppm 1915/23 Linde 16-3un-25
Carbon monaoxide { CO ) 1007 ppm 1870/24 Linde 17-3un-26
Nitrogen Dioxide ( NO2 } 30.68 ppm 2832/24 Linde 08-Sep-26
Nitrogen Dioxide ( NO2 ) 81.8 ppm 2330/24 Linde 01-Aug-26
Nitrogen Dioxide { NO2 ) 201.9 ppm 1975/23 Linde 17-Jul-25
Nitric Oxide { NO ) 30.0 ppm CG-0065-24 Mimt 06-May-26
Nitric Oxide ( NO ) 151.5 ppm 0161723 Linde 22-)an-25
Nitric Oxide ( NO ) 322.5 ppim 197423 Linde 17-Jul-25
Sulphur Dloxide { S02 ) 50.36 ppm 2004/23 Linde 17-Jui-25
Sulphur Dlgxide { SO2 ) 100.8 ppm 3507722 Linde 09-Nov-24
Sulphur Digxlde { SO2 ) 600.8 ppm 2003/23 Linde 17-Jul-25
Carbon dioxide ( €02 ) 40.1 %Vol 0204/23 Linde 29-Jan-27
Measurad room conditions
Temperature : 234 °C Humidity :57.2 %RH Pressure : 10113 mbar
Catlbration conditions
Gas Temperature : 23 °C Fowrate ; 1,300 mi/min Gas pressure  :© 1014.9 mbar
Calibration Results (Without adjustment) (Table 2)
Standard Mean of Uncertainty
Parameter of Standard Error
Values uuc {z)
02 (%vol) 2.50 2.57 0.07 0.15
02 (%hVol) 9,984 10.11 0.126 0.20
02 (%Vol) 21.02 21.10 0.08 0.30
CO {ppm) 80.18 81 0.82 3.0
CO (ppm} 302 303 1 6.0
CO (ppm) 1007 1008 1 12
NOZ (ppm) 30.68 326 1.92 8.0
NO2 (ppm) 818 81.3 -0.5 8.0
NO2 (ppm) 201.¢ 204.8 29 12
NO (ppm) 30.0 30 0.0 8.0
NO (ppm) 151.5 153 1.5 8.0
NO (ppm) 3225 324 1.5 12
502 (ppm) 50.36 52 1.64 6.0
502 (ppm) 100.8 103 2.2 6.0
S02 (ppm) 600.8 604 3.2 13
*C02 (YVol) 40.1 39.73 -0.37 0.41

Rematk : 1 cmol/mol = 1 %vol. 1 pmol/mol = 1 ppm.
* Calibrations marked Not TISI Accredited ™in this Certificate have been induded for completeness.”

End of Report

FM-CL-09-C Rev.8 Page 2 of 2 Issued Date 26/02/16

ENTECH INDUSTRIAL SOLUTION CO.LTD.
17A21 Soi Ngamwongwan 47 Yaek 48, Toongsonghong, Laksi, Bangkok 10210 THAILAND Tel. 0-2779-8888 Fax. 0-2779-8899  info@entech.co.th

Tax iD : 0105536035591 www.enlech.oo.th
AARNUIN -2 WU 77/126
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Certificate of Calibration

Method S Pre-Test Callbration - Liters (L)

UUT Meter Console Information Calibration Conditions Factors/Conversions Reference Equipment
Model #  XG-572-V Bar, Pressure (mm Hg): 759.8 Sid. Temp. (K);  293.15 Calibration Meter Model: DGMR-200H
Serial #: 0509050 Ambient Temperature {°C): 251 Std. Press. {mm Hg): 760 Cal. Due Date:  25-Jun-24
DGM Model #: SK25 Relative Humidity (%): 55 K, (Kimm Hg):  0.3857 Serial No.. 0000026
DGM Serial #: 8000106 Altitude (m): 1.83 Gamma: 1.0000
Bar. Pressure Corr. (mm Hg): 759.7
UUT Meter (DGM) Reference Meter (WTM)
Fruct Firva qi”""_*"‘?c-)-‘H Valume Meter Temperature ™' Me’ceiﬁf_g?sure Volume ! Outlet Temperature ™'
iy Initial "' Finai * Total Inétia) Final Initial Final Total Initial Final
o Prnta) Vi Vit Vi tni > IR R Vi Vit V,, B b
840.00 13.00 374341.0 374497.8 156.8 24.0 24.0 0.00 161.15 161.15 24.0 24.0
630.00 25.00 374497.8 3746616 163.8 240 25.0 0.00 166,49 166.49 240 24.0
45000 50.00 374661.6 374826.8 165.2 250 25.0 0.00 168.06 168.06 24.0 24.0
390.00 80.00 374826.8 375010.4 1836 25.0 26.0 0.00 186.35 186.35 24,0 24.0
300.00 120.00 3750104 375182.2 171.8 26.0 27.0 0.00 175.04 175.04 24.0 24.0
Standardized Data
Reference Meter UUT Meter "' Correction Factor AH @‘”“Hm' W@?&ﬂﬁﬂmﬁ.ﬁmﬂmﬁﬁg fmi'? ff;ﬁ?i’gg ”
Std Vol Sta Flow Std Vol Std Flow Value Vanation 00212 SCMM |  Variance Note. For AHg, orifice p differential that equates to 0.0212m”min al standard
Vigstay Qustay Venistg) Vst . 1y Ay AH@-. |~ AH@ 7o e onches (o o oo
150,02 11.36 154.81 114 1,0272 000717 .| 449 . et
164.38 15.66 161.64 15.7 1.0169 -0.0031 . - 45.5 0.388. .
165.97 22.13 163.14 224 1.0173 0oo27 | 456 488" ° PassiFall Judgment :
184.66 28.41 181,53 28.4 1,0172 -0.0028 4.7 0485 .
173.62 34.72 169.95 34.7 1.0216 0.0016 44.9 0198 ..
10201 |= 451 = Metric

Cali

S Neegiss

Neediss Supily TRSHAIREA o Lta

9 Feb 24
EPA Method 5, Seciion 10.2.1.
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Nomenclature

Certificate of Calibration - Supplemental

P, - Barometric Pressure

DGM - Dry Gas Meter

K, - Conslani tased on slandard temp and press

€3 - Run time, in minutes

P, - AH (Meter Pressure, gauge)

Wi, - Yolume collected by test meter, comected for STP
Qs - Calculated flow rate of test meter

K' - Critical orifice coefficient

P, - Measured pressure of reference meter

t, - Temperatute measured in reference meter

Equations Calibration Train
s Vi o (D + 1t
Vogotay = ¥ 5 Iy o Lo + 755
T,
AH
KV (P 4 i
y _ Vo (P 13 .6) N o m i
LR Tm
Totd Vir sty Vst
K - Y e ammanad H{std) =
' P Vingsty Quioua o
. P * 00011696 » (P + 552 | ( T, v & \?
Metric AMe — T Vo« Pbav')

Meter Pressure vs. Flowrate —a— Meter Pressure vs. Flowrale Meter Gamma vs. Fl "
125.000 1.050 1 B
120.00 |
165,000 - . 1040 ‘
& 1.030 .
g z 1.0216
£ -£1.020 1.
E 65.000 : § *
g éwlo I —
=
& 45000 | _
= 1.000 -
]
25.000 - 0.990 S
25.00
5000 —33.00 : it | 0.980 | |
10.00 15.00 20.00 25.00 30.00 35.00 4000 5.000 10.000 15.000 20.000 25.000 30.000 35.000 40.000

Flowrate Siandardized & Corvecied (L/min)

Flowrate Standardized & Corrected (LJmin}

MAKWIN 9-2 KT 79/126




: ’ heedlss Certificate of Calibration

wlethod 5 Console Sensor Calibration - Metric Units

Console Information

Calibration Conditions

Reference Devices

Model#:  xc 572-v Pbar (mm. Hgy: __ 759.8 TC Calibrator Model: _ cC-VTR-SH
Serial # 0500050 Humidity (%) 55 Reference #: 091109269
Units:  pletric Tamb (*C): 25.1 Barometer Model: 736930
Elgvation {m): 1.8 Reference # EBARODIALSPED1
Corr. Pbar (mm. Hg): 759.7 Pressure Model: 718 30G
Reference #: 9543013
Temperature Display Calibration Data
Reference || Reference Test Thermaocouple Cailbrations Reference Paint
Pomt' Temp. Stack Aux Probe Filter Exit Status”®
£ o) o T ; C *C Pass/Fail
-17 -17 -17 -16 17 PASS
37 38 38 38 37 PASS
93 94 94 94 94 PASS
148 150 150 150 150 PASS
259 260 260 259 260 PASS
ari 372 372 372 372 PASS
482 483 482 482 483 PASS
583 583 594 594 594 PASS
816 816 816 817 817 PASS
1039 1038 1039 1039 1039 PASS
PASS
Overall Audit Status
NIST Reference Thermocouple [D: 12702001
Ref Point Th:g::::at DG Then;‘n:;c(;(:ru.:gple Sensof ATt
# Tomaal °C "C
cewaterf .- U |l 18 2 0.07%
Ambient’| 2 - :251 25 0.02%
Maximum?® _ 0.07%
Status __ PASS
(e o is not audited to EPA standards, and showd not be used as an afficial raference for ambient
fermperature.
Date: 9 Feb 24

Calibrate By

Notes

* Suggested, minimum refarence pelnis are 10 (0, 100, 200, 300, 500, 700, 900, 1100, 1500, 1900 °F), can lest for more.

*For valid tast rasults, Ihe maximum difference 1 pecature and ref =3 93 should be less than £5.4 °F (33 °C), for all thermocouples sxcapl for the stack thermocouple which shoukd be
|ess than +1.5% absoluls tamparature from the referenca reading and the et Iharmocouple which should be less than £2°F (&1 °C} from the reference reading (EPA Meathod 2, Section 6.3 and EPA
Methad 5, Sections 6.1 17-6.11.8)

? Do not change this c2ll value, il is instead based on input from Cell HE at the top of this sheel undar "Calibration Conditons”
4 Absolute temperature differance and otver formulas are calculated based on undl input from calt 8 at the top of this shest under "Mater Console Information”
® For vahd best razults, the maxmum differance betwaen console and referance baromeinc pressure readings should be less than +0 1m. Hg (12 5 mm Hgl, (EPA Metnod 5, Section § 12}
1 For valid tast resutts, the masrum dilfsrence betwesn console and reference vacuum readings should be less than £0.5n. Hg (12,5 mm Hg)

1y console and refersnce vacuum readings should ba iess than =0 05 in. HZG (£1.25 mm H20), or 5% of full scale

Neeoiss

Neediss S-ufgyiy Ingtrument Co..Ltd.

WUIN 9-2 U1 80/126

differerce

# For valid westrasults, the
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., neediss Console Sensor Calibration Data Sheet

Console Information Calibration Conditions Reference Devices
Model # XC-572-V Pbar (mm. Hg):  759.8 TC Simutator Model: CC-VTR-SH
Serial # 0509050 © Humidity (%) __§5.0 Reference #: 091109269
Units:  Metric . Tamb (°Cy: 251 Barometer Model: 736930
Type: Corr, Pbar {mm. Hg):  759.7 Reference #: EBARODIALSPEQ1
"English" Digital Pressure Calibrator Model: 718 30G
Reference #: 3891001

Pressure Gauge / Manometer Calibration Data

Console Vacuoum Calibration

Reference FPoint

Reference Point || Reference Vacuum Consale Vacuum S 5
in. Hg oS BRI s g s 2200 00 | e Pass/AFail e
-5.0 -6.5 PASS
-15.0 -156.5 PASS
-20.0 -20.5 PASS
AH_Manometer Calibration Reference Paint
Positive (+) Pitot Negative () Pitot Status®
mm H20 ‘mm H20 ‘Pass/Fail -
00 -200.0 PASS
0.0 -160.0 PASS
0.0 -100.0 PASS
0.0 -80.0 PASS
0.0 -50.0 PASS
0.0 0.0 PASS
50.0 0.0 PASS
80.0 0.0 PASS
100.0 0.0 PASS
150.0 0.0 PASS
200.0 0.0 PASS
AH Overalt Audit Status PASS
5 AP_Manometer Calibration Reference Point
Reference Point Reference. | Positive (+) Pitot Negative (-) Piiot_ Status®
#- mm H20 S ommH20 . T ‘mm H20 Pass/Fail
5 kel . =200.000 0.0 -200.0 PASS
15 P ©.'-150.000 - 0.0 -150.0 PASS
L3 “-100.000 . 0.0 -100.0 PASS
4 -80.000 - 0.0 -80.0 PASS
5 -50.000 0.0 -50.0 PASS
6 -0.000 - 0.0 0.0 PASS
7 50.000 50.0 0.0 PASS
8 - 80.000 80.0 0.0 FPASS
9 100.000 100.0 0.0 PASS
10 150.000 150.0 0.0 PASS
11 200.000 200.0 0.0 PASS
AP Overall Audit Status PASS

Calibrat Date: 9 Feb 24

orles
Suggested, minimum reference paints are 10 (0, 100, 200, 300, 500, 700, D00, 1100, 1500, 1900 °F), can test for more.
2rar valid test results, e maximum difference between temperature and reference readings should ba less than £5.4 *F (£3 °C). for all thermocouplés exceapt for [he stack
thermacoupke which should be kess than +1.5% absolute temperature from Ihe reference reading and the exit thermocouple which shouid be fess than £2°F (£1 °C) from the referencs

* Do nat change Whis call value, il is instead based on mput from Cell HE at the top of this sheet under "Calibration Conditions”
+ ahzolute lemparature diffsrence and oiher lormulas are calculated based on urit input from ozl C8 at the top of this sheet under "Meler Consale Information™
*For vatid 123t resulls, the maximurm diffsrence bebwaan console and reference barometnic pressura readings should pe less than +2.1 in. Hg (22 5 rmm Hg). (EPA Method 5, Sactlan 6.1.2)

§ For valid tesl results, tha maxamum difference betwean console and raferancl Jacu i uld be less than 0.5 in Hyg (212.5 mm Hg)
® For valid tast rasults, the maximum differasce betwean console sarefermyacs Gm T id than £0.05 in. H2O (£1.25 mm H20). or 5% of full scale
1 cartify that the mopieenfiors ulie Yrdhnce wit sthods 2 and 5. CFR 40 Part 50,

- Co..Ltd.
geediss 3%9’!1&41%&%'8?7126
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Q' ﬁeedISS Console Sensor Audit QA Sheet

Meter Console Information (UUT) Calibration Conditions Reference Devices
Model #: XC-572-v Pbar (mm. Hg): 759.8 TC Simulator Model: CC-VTR-SH
Serial # 0509050 Humidity {%): 55 Reference #: 91109269

Units: Metric Amb. Temp. (°C): 251 Barometer Model: 369307
Altitude {m): 18 Reference # EBARQDIALSPEO1
Corrected Pbar (mm. Hg): 759.7 DP Calibrator Model: 718 30G
Reference # 9543013
Audit Data
Reference || Reference Thermacouple Probe Audil _
Point T e;: Sk Probe Fiter Dryer e Reference Pont Status'
‘c c °C C C °C Pass/Fail
Room 251 25 26 26 26 26 PASS
ice Water 1.8 2 2 2 2 2 PASS

Console Vacuurm Audit
Reale Ratarence Panl
epcrﬁ;oe Relsrence Vacuain Console Vacuum e;g(:g’ :
# in. Hg Ctin Mg - Pass/Fail
| 17.0 17.5 PASS

Calibr: ate: 9 Feb 24

Notes

For valld test results, the { difference b 151 and reference readings should be less than 5.4 °F {2 °C), for all thermocouples except for the stack
thermacouple which should be less than 1.5% absolute temparature jrom the reference reading and the exit thermocouple which should be less than 2°F (1 °C) from
the reference reading (EPA Mathod 2, Section 6.3 and EPA Methad 5, Sections 8.1.1.7-6.1.1.8)

2For vakid tesl results, the maximum difference between console and reference baremelric pressure readings should be less than 2.1 in. Hy (2.5 mm Hg), (EFA Method
5, Section 6.1.2)

3Ear valid test resulis, the maximum difference between console and reference vacuum readings should be less than 0.5 in, Hg (12,5 mm Hg}

| certify that the sbove Thermacouple, Baromatric, and Vacuum Sensors were calibrated and audited in accordance with US EPA Melhods, CFR 40 Part &0

Neediss

Neediss Supply Instrument Co. Lid

AMAKWIN 9-2 Ut 82/126
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C J,fr\ee(jlss Sampling Probe and Pitot Validation

Samplig System Equipment Information

Valibration Conditions and Equipment

Probe Sheat Apex tin. . 4R Digital Calipers CD-15APX
Probe Number - Reference No. A22070181
Pitot tube Number ABO65 Digital Inclinometer BASELINE
Pitot tube Type S Type 38 Inc. Reference No. FEI 12-1057
Validation method Standard Probe 1 in. and Temparatute 25.1 °C13
142 in. Sampling Nozzle Barometric Pressure 759.8 mm Hg
BTN VW e 7 Sampling Probe Validation with Tune up
R = el i S Measure and Alinment with 1/2* Sampling Nozzle( 12.7 mm }
Pitd Type By
Ll I i
sompmgazo | | I[]| | Measured Standard Range
Dy » Tube OD
: L= 183 cm. {1.905cm. or 344 in.)
L= 457 om. (508cm. or2.0in.)
=i Thempocouple
SDEVIEW 2 D= 0.952 em. (38in.)
T e == A= 234em  (21DrsA 530
hy Tepa 520 Tube _ qu_‘f,,,l?r
Af2D; = 1.231 em. (1.05P4/DrsA <15)

Pitot Tube Validatiens and Engles measurement Result
: Measure Result after Maintanance and Adjustable

Pg Size Standard Range
r ¥ ., .
L % a = 301° £10
| \a2 B = 280° 2 §°
L L
i P, Size
; 8> — Bt
i i ene s \!.. oy = -190° 5 10°
[
Bz = 150° s 5°
j_ W \ Engles measuremeant Calculated Result Standard Range
i it Sty M w=  014° 0.006 cm. W < 0.08cm {1/32in.)
0.074 cm. Z <0032cm{1/8in.)

Z
I T oe=litr ™
<™ & ===

Can be use 0.84 for Cpis) if the type of fage-opening misafgnment show above with not affect the base lina value of Cp(s) Solong as standard range

Date: 9Feb24

Valida

& Nneediss

Meediss Supply instrument Co.Ltd.

AAKWIN 9-2 Ut 83/126


TPW2
Rectangle


s nNeediss

Samplig System Equipment Information

Nozzle Validation

Validation Conditions

Console Model XC-572-V Digital Calipers CD-15APX
Console Number 0509050 Reference No A22070181

DGM Model SK25 Temperatute 25.1 °C+3

DGM Number 8000108 Barometric Pressure 759.8 mm Hg
Validation Data Results
Nozzle ID Nozzle Diameter Different (Dy+ D+ D3}/ 3
Sizes D, D, D, AD Davg
mm mm ‘mm mm mm mm

NS-4 3.47 3.18 3.17 3.18 0.006 3.177

NS-6 4.77 4.76 4.76 4.76 0.000 4.760

NS-3 6.35 6.35 6.34 6.36 0.010 6.350
NS-10 7.92 7.92 7.92 7.91 0.006 7.917
NS-12 9.52 9.52 9.52 9.53 0.006 9.523

NS-14 11.09 11.10 11.10 11.10 0.000 11.100
NS-16 12.70 12.72 12.71 12.71 0.006 12.713

Where
D1,D2,D3 = There difference nozzle diamiters , mm ; diameter must be within 0.025 mm
AD = Maximum difference between any two diameters, must be < 0.100 mm
Davg = (Dy+Dy+D3)/3
D2 3
D1
Validation By: Date: 9 Feb24

Neegiss

Neediss Supply Instrument Co..Ltd.

AMAKWIN 9-2 UL 84/126
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Professional Calibration & Services Co., Lid. \i\\‘:_\;//, m
50/888, 50/889 Moo 2, Rungsit-Nakormnayok Rd., Bungyeetho, Thunyaburi, i

Pathumthani 12130 Thailand
Tel : (+66)2150-6641 (Autoling), (+66)2569-5158 ,///’7“/:\\‘\\;* -
Email : info@p-cal.com www.p-cal.com

'
“haf T CALIBRATION AND
AT DIMENSIONAL MEASUREMENT
AC-2590

Certificate of Calibration

Certificate Number : PL25244/24 Page 1 of 3
Control Number : PCAL130412

Customer Control : LA-B-41-3

Description : Electronic Balance

Manufacturer D-

Model . WT22002NE

Serial Number . 140407137

Customer . Stack Consulting Co.,Ltd.

14/3504-3505 Moo 14, T. Bang Bua Thong,
A. Bang Bua Thong, Nonthaburi 11110

Date of Receipt . 24-May-24

Date of Calibration : 24-May-24

Calibration Location : Customer Area
Environment : Temperature 24 °C

: Relative Humidity 52 %
Calibration Method : Calibration Procedure Number CP-PL04

Calibration Results . See data attached

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

This certificate is issued in accordance with ISO/IEC17025 and the conditions of accreditation
granted by the Accreditation Body which has assessed the measurement capability of the laboratory
and its traceability to recognized national standards and to the units of measurement realized at
the corresponding national standards laboratory.The results relate only to the item calibrated.

This certificate shall not be reproduced other than in full except without the prior written approval

of the Head of Calibration Laboratory of Professional Calibration & Services Co., Ltd.

06-Jun-24

Issued Date
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Professional Calibration & Services Co.,Ltd.

Certificate Number: PL25244/24

Equipment Standards Used

Page 2 of 3

Description Serial No. Traceability to Certificate No. | Cal. Due Date
Standard Weight Set 1 kg-5 kg Class E2 11125900 NSC : Calibration 0189 M2405050S 07-May-26
Standard Weight Set (Class E2) 20201 NSC : Calibration 0189 M2311092S 10-Nov-24

Condition as received : Normal
Definitions :-

* NSC - National Standardization Council of Thailand

AMAKWIN 9-2 UL 86/126
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Professional Calibration & Services Co., Ltd.

Certificate No.:  PL25244/24 Page: 3 of 3

Calibration Results

Appearance and function of use : Good
Results of calibration : Without adjustment
Details of equipment : Measuring range : 0to2000 g
Resolution : 001g
Repeatability
Nominal Value (g) Standard Deviation (g) n
1000 \ 0.000 10
2000 | 0.000 10

Eccentric or off-centre loading ( test loading : 700 g )

Position Balance Reading (g)
1 0.00
2 0.00
3 0.00
4 0.00
5 0.00 Front Pan

Departure of indication from nominal value

Nominal Test Weight Conventional Mass Balance Reading Correction of Balance Uncertainty
(g) (g) (g) (g) (+g)
0 0.00 0.00 0.00 0.01
1 1.00 1.00 0.00 0.01
4 4.00 4.00 0.00 0.01
10 10.00 10.00 0.00 0.01
50 50.00 50.00 0.00 0.01
100 100.00 100.00 0.00 0.01
150 150.00 150.01 -0.01 0.01

AAKWIN -2 Ut 87/126
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ANALYTICAL BALANCE (DU)
Model : XS205DU

Serial No. : 1126323724

AANWIN 9-2 Ut 88/126
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ASlA MEDICAL AMD
A M A R ABBICULTIRAL LADORATORY
| AND RESEARCH CENTER
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NSC-TISETIS1ITO2S
CALIBRATHONOI52

Certificate No. : 23-148799 Page 1 of4
Sample Code : 23-56200-001

CERTIFICATE OF CALIBRATION

Customer : EASTERN THAI CONSULTING 1992 CO., LTD.
533 Moo 11, Sukhagibarn 8 Rd., Mongkham,
Sriracha, Chonburi 20220

Location of Calibration  : EASTERN THAI CONSULTING 1292 CO., LTD.

{Analytical Balance Roam)

Equipment : ELECTRONIC BALANCE
Manufacturer + METTLER TOLEDG
Model + X52060U

Serial No. : N26323724

1D No. : LABE 05/1

Date of Receipt
Date of Calibration
Calibrated by

lssua date

The uncerisinling are for a

The calibration result s applied only 1o the abave cahbratad [tsm and was found acourate as shown on date and place olg ieiiionag

This Certifi is isswed In d with the conditions of scersduation granted by the Thas Laborstory Accreditarion schems which has assessed the
pabilicy of the | v and its ey to anized national darde and to the unir of measuremant reslized at the comesponding

nstlonal standards laboratory This certlcats mey not be rapraduced cther than in full except with the prior written approval of the Asia Medical snd Agriguliural
Laboratory and Ressarch Center Public Company Limitad {AMARC)

351 Sal 1122, Ladprao Rosd, TEL 02316-2472 CONTACTEAMARC.CO
m’l‘ab Iaf wang Thangtzng, Bangkok 10310 Fa¥ ORZj‘ESS-BQdQ WA AMARC COTH

Effactiee Date 1510/21

AN AN T | savEDcAL aD
LA TN B, | AGRICULTURAL LABORATORY

FREVE AL VAL | ANDRESEARCH GENTER

Certificate No. 23-148799 Page 2 of4
Sample Code : 23-56200-00

REPORT OF CALIBRATION

Equipment : ELECTRONIC BALANCE
Manufacturer : METTLER TOLEDO
Model : XS205DU

Capacity : Max 819/220 g
Resolution « G mgf 01 mg
Serial Mo. 1126323724

1D Mo, - LABE 05/1

Result of Calibration

1.Test waight and repeatability of reading
Repeatability is 2 measure of the abllity of a balance to supply the same result in repeutive weighings with one and the
same load under the same measurement condition, The measurement of the repeatability must include both the balance
specifications and the ambient {vibration, fluctuating air current/temperature/humidity.etc.) Operator handling of the

balance 15 also included in the standsard deviation.

Unit: g Range: 8O Before adjustment After adjustment
Nominal value a0 80 a0 80
o adpstment Standard weight 4A0.000054 80000048 40000054 80000048
Adpostment Average reading of indicator 40.00026 §0.00037 4000017 20.00017
Standard deviation 0.000015 0.00008 0.000008 Q00000
Unit: g Range : 200 Before adpistmant Afer adjustment
Nominal value 100 200 100 200
o adustment Standard weight 100.000042  200.000081 100000042 200.000041
Adjustment, ] .
Average reading of indicator 1000003 2000004 1000001 200.000
Standard deviation 0.00005 0.00005 000003 0.00005
j— e\
¢ ‘3 A AN

TEL 0Z-513-2472 NTACTEAMARC.ED
Fay 02-515-524%9 Wiy AR OO TH

Few 03 Effective Daw, 15010421

381 S0 Lacdprao 122, Ledbipo Road,
i X Tl lang, Bangkek 10310
kgl one Thonaina 7

AAKUIN -2 Ut 89/126
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[ AFAMEDICAL AND P
g; ABEICULTLIRAL LABORATORY S
F’O.AARC E RHD BESSARCH CENTER S
AN
KAt
NSCTBRTIS 2025
CALIBRATION 0152
Certificate No. : 23-148799 Page 3 of4

Sample Code : 23-56200-001

REPORT OF CALIBRATION

Result of Catibration

2. Sensitivity or value of a scale division

Change in the output variable of 8 measuring instrumern divided by the associated changa in the input varisble.

Unit: @
Range: 103 Rangs: 200
© TestPomt . Semitwity, 5 " TestPoint © Sensttivity, 5 |
i o 100748 ik o 1 Coan |
40 0.98753 I 100 09975 |
a0 0.99751 200 : 0.9975

3. Departure of indication from nominal value, Uinzarity

Unit: g
Hombnsk Stanwtard Average Rsading Cafrection Expanded Coverage
Value Vahwe of reflcator Value Unoertainty Fector (k)
Unload ¢.0000000 0.00000 0.00000 0.00002 2,05
a.m 0.0100025 0.01000 0.00000 Q.000012 2.05
01 41000018 Q1000 -0.000M Q.000M3 2.03
1 1.0000125 1.000M 0.00000 0.000015 202
5 5.0000200 5.00004 -0.00002 0.000021 2.00
10 10.000004 10.00008 -0.00008 0.000026 2.00
20 20000030 200001 -0.00008 G.000036 2.00
50 50.000014 50.00014 -0.0003 0.000063 2.00
100 100.000042 100.000 -0.000 0.00016 200
150 150000056 150,000 0.0000 000022 2.00
200 200.000041 200.0002 -0.0002 0.00027 200
il
. : J
CoN M
| \\___/ ol | [,
The reault expanded incertainty of measurement U is stated as the stendard inty of iplied by the o e factor k., which For a normal
distviba ticn correspands b 2 ipe prabaimlity of approx 85%. The uncertginty of has been dh aned i accordance with
LIKAS M3
36750 Lndornn 122 Lan 7Ty 025162472 zon |'..-.I(;?-\<'u.‘..‘. RRC.COTF
ma;gﬁglga Wang Thonglang, Bangksk 10310 Fa ORZjIUSG-G.mQ Eh:f\;\f:l' v;:i:ic‘scﬂom\;:

AMAKWIN 9-2 U1 90/126
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CALIBRATION 152
Certificate Mo. : 23148799 Pags 4 of4

Sample Code : 23-56200-001

REPORT OF CALIBRATION

Result of Calibraticn :

4. Eccentric or off-centre loading

Deviation of tre measurement value through of - center (eccentric] loading. The corner load increases with the weight of
the load and its remova’ from the center of the san support,

) Crole
Weighing pan () Triangular Test weight : 50 and 100
® Fectangutar unit: g
Range g0 200
Position Reading of indicator Reading of indicator Y ‘
50.00015 100.0001
S0.00022 100.0001 f -

£0.00008 100.0001 L
52.00002 100.0000

50.00015 100.0002 Q
& 50.00014 100.0001 \ ,.j(i ;
Maximum differenca 0.00013 0000 \

Condition of Cabbratron

[ I

1. Calibration Mathed : WI-CL-004 base an UKAS LAB 14: 2019 6. | Ambient conditions. Mim Max
2. This result of calibration was found aczurate as shown on dats and Temparature (°C) 28 2548
placa of calitration cnly. Eedative Hurmidity (%Rh) a5 511

3. Condition ¢f Calibradon tem: Normal Air pressure (hPa) 1025 | 1S

4. This cerlificalion ks traczable o the Internathonal System of Unit maintalned a1 : -
- Through the referenca standard labo-atory of Asia Medcal and Agricultural Laboratory and Research Center Public
Compeny Limited ( nstrument number 1),

5. Reference stendarc MSriment:

Instrument Class 10 Ne. Cenificats No. Cue Date
W STAMDARD WEIGHT ‘mgtolkg E2 LB-WE-T9 23105542 10 Septembmr 2024
- End of Report /é A

!
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ANALYTICAL BALANCE
Model : SECURA224-18
Serial No. : 0036707137
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A M A R C | AEAMEBGA B orarony S
| AND RESEARCH CENTER ii“\ )

NSC-TISETIS1T2S
CAUEBRATION 152

Certificate Mo. : 23143800 Page 1 of4
Sample Code : 23-56200-002

CERTIFICATE OF CALIBRATION

Customer : EASTERN THAI CONSULTING 1992 GO, LTD.
683 Moo 11, Sukhapibarn 8 Rd.. Nongkham,
Sriracha, Chonburi 20230

Lecation of Calibration  : EASTERN THAI CONSULTING 1922 CO., LTD.

(Analytical Balance Room)

Equipmant : ELECTRONIC BALANCE
Manufacturer : SARTORIUS

Madel : SECURA224-15

Serial No. : 0036707137

iD Na. : LABE 05f2

Date of Receipt]

Date of Calibrag

Calibrated by

Iszue date A / g7 A%
D)

The uncertabties are fora | bability of i ly B5%, \ .
The calibration result i apphed only to the abave calbrated iwam and was found accurate as shown on date and plece of calibiarion enly

This Cermhcate is issued in sccordence with the conditions of accreditation granted by the Thal Laboratery Acerachtation scheme which has asgeased the
pability of the lab y and s bility to ized natipnal standards snd to the unit of messrement reslized at the comesponding

nabenal standards lakboratory. Thig cerificate may mot ba repraducad other dhan in full gzcept with the prlor writlen spproval of the Asia Madical and Agricullursl
Labaralory and Rasssrch Center Puble Company Limited [AMARC)

FA¥ 02.516 6945 WMWY AMARC OO TH
Faw 05 Effacilva Date 1510721

Phlabiplla, Weng Thonglang, Bangkok 10310
Fil-CLN7

NIARWIN 9-2 wit 92/126
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NSC-TEFTE1F025
CALIBRATION 0452

Certificate Mo. : 23-148800 Page 2 of4
Sample Code : 23-56200-002

REPORT OF CALIBRATION

Equipmant : ELECTROMIC BALANCE
Manufacturer : SARTORIUS

Model : SECURAZ2415
Capacity : Max 220 g

Resolution : 0.0001g

Serial No. ; 0038707137

ID No.: LABE 05/2

Result of Calibration

1.Test weight and repeatability of reading
Repeatability is a measure of the ability of a balance to supply the samsa result in repetitive weighings with one and the
same |gad under the same measursment condition. The measurement of the repeatability must include both the balance
specifications and the ambient (vibration, fluctuating air currertftemperaturefhumidity.etc.} Operator handling of the

balancs is also included in the standard deviation.

Unit: g Range: 220 Bifore adjustment afer adjustment
Nominal value 100 200 100 200
0 o adfustment Standard weight 100.000042 200000041 100.000042  200.000041
(2 Adiustment Average reading of indicator 99.9088  199.9998  100.0000  200.0000
Standard deviation 000006 0.00007 Q.00003 0.00007
Unit: - Range: - [ sefore adjustment [ After adjustment
Mominal value
L Mo acipustment Standard weight
L adjustment Average reading of indicator

Standard deviation

DU )

COMT AMERC.CO.TH
WORAr ARARC 2D TH
Effectna Date 15/10/21

TEL 02-516-2422

261 5m Ladptas 127 Lacipras Raad,
rax nl-516-5248
R 0%

P%R%Wang Thonglang, Bangkak 10310
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AMARC

ASLA MEDICAL AND
| AND AESEARCGH GENTER

AGRIQULTURAL LABORATCHY

ASIA MEDICAL AND
AMARC ’ e R
N
il A
NSC-TISTSA7025
CALIBRATION 0152
Page 3 of4d Certificate No. 23-148800
Sample Code ;. 23-56202-002

REPORT OF CALIBRATION

REPORT OF CALIBRATION

Certificate Mo. : 23-148800
Sample Code : 23-56200-002
Resut of Calibration

2. Sensitivity or value of a scale division

Result of Calibration :

4. Ezcentric er off-centre loading

Page 4 of4

Beviation of the measurement value through off - center (eccancric) loading. The coiner load increases with the weight of

the load and 1ts remowval from the canter of the pan supporl.

Change in the cutput variable of a measuring instryment divided by the associated change in the input variable. 7
Unit: g ) Grole | /fg}\
Range: 270 Earar © ‘Weighing pan () Tranguiar Test weight : 100 / A '\\
Test Point Sensitvity. § | TestPoimt |\ Sonstwity,S O ocanguier el : O
= ] —— — Range 220
o 0.7980 ! : F ik . -
100 “ i Position Reading of indicator Reading of indicator - |
. ] . = |
0A8s i 1 100.0000 i
200 | . - .. . b = 2 10,0000 | i \_G I
3. Departure of indication from nominal value, Linearity 3 100.0000 |
4 9¢ 99509 /.:
Unit: g 5 100.0000 &\
N Standard A ge Reading Cotrection Expunded Coverage . ) ] ) 100.0000 ‘\CH
value Value ol indicatar Value Unceriainty Factor (k) [Maximum diffeisnce sy ; Q
Unload 0.0000000 0.0000 0.0000 0000086 200 IR T
0.01 0.0100025 0.0100 0.0000 0000086 2.00 1. Calforation Method : WICL-004 base on UKAS LAR 12: 2013 8. | ambient conditions Pin Max
aa 0.100018 Q1000 0.0000 Q000087 2.00 2. This result of calibration was found sccurate as shown on date and Temparature (°C} 44 248
1 10000125 1.0000 0.0000 0.000087 2.00 place of calibration only Reflative Humidity {%aRh) ek 41
2 2.0000083 2.0000 0.0000 0.000087 2.00 3. Condition af Calibration itam: Norma & pressura (FiPa) Wz | WnE
= 5.0000208 5.000 -0.00M 0.000088 2.00 4, This certificarion is waoanbla o the Ir ional Systam of Uit mai dat:-
10 10.000004 10.0000 0.0000 0.000080 2.00 - Through the refe-ence standerd laboratary of Asla Medizal and Agriculkural Laboratery and Research Center Public
20 20.000030 20.000G 0.0000 0.000083 2.00 Cormpany Limited jinstrument number 1)
50 50.00004 50.0000 Q0000 0.000M 2.00 5. Refersnce standard instrument :
100 100.000042 100.0000 0.0000 0.00016 2.00 Instrument Class 1D Ko, Certlficate Mo, Rug Crate
200 200.000041 2000000 0.0000 G.00028 200 M STANDARD WEIGHT 1mg ot kg E2 LBAWE- 731 23105642 10 September 20&:
I End of Report - a7
— = N\ ST [ o *
e D‘\f [ 'l Ly 7
—~ T\ /7
\0'/ L PP | v
The raedt chad of U i stated as the standard uncerainty of measurement multpied by the coverage factor &, which for 3 normal | (2
chetribution €0 de to a g0 probability of spp ty 95%. The standard y of hias b d In socordance with S
UKAS M3003
61501 Ladiprnn 122 Lecorao Rood. T TEL 02818 2422 _' DN ACT PAIARL L0, H 75501 Ladprao 122, Ldorac Roed. Tl 075162422 CONTACT@AMARE.COTH
o S FAY% 02.516-5049 WAWW AMARC COLTH 2 74X 0z-516-5549 WHIW. AMART.CO.TH

Phlabphla, Wang Thonglang. Bangkok 10310
CL-064

FH-CL-

Phiabphla, Wang Thonglang, Banghok 10310
Effective Date. 15/10/21 FM—BE-OB-! g Theng!
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EHactive Date 1510421




BAROMETER
Equipment : Analog Barometer

ID No./ Tag No. : BM001/41

AANUIN -2 YN 94/126



[ MIRACLE INTERNATIONAL TECRNOLOGY CO.LTD §[5emni

214 Bangwatk R4. Bangpal Bapgkae Banghok 10160  T-——>
TFel.: (2B55-4647-8 Fax: 028654649 bhop:/forww.mit.inth :

A
el 11

[ X

[EIGEl  CALIBRATION CERTIFICATE
El%t-.ﬁ.

Certificate No. + L202405022-0013
Date [ssoed ; 08-May-24

Customer : Eastern Thai Consulting 1992 Co., Lid.
583 Moo 11, Sukhapibarn & Rd., Nongkham, Sriracha, Chenburi 20230

Equipment : Analog Barometer
Manufacturer : Barigo

Model 1 -

Serial No. : -

I} No./Tag Nea. : BMOOL/A4T

Date Received : 03-May-24

Date Calibrated 1 06-May-24
Calibrated by 1 Mr. Saruth Srichubikul

Calibration Method or Catibration Procedurs Used

In-house method : CP-21 base on DKD-R 6-1: Editicn 3 2014,

This certificate is traceable 10 national standards, which realize the units of measurement according

to the International Systewn of Units (S5,

Eesult of Calibration

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

Approved

AAKWIN 9-2 Ut 95/126

Certificate No;  L202403022-0013

Enviranment Ambient Temperature : (23 £ 2)°C

Relative Humidity ;

(50 + 15)%RH

STD Reading  UUC Reading {mbar) UUC Reading (mbar}  ULC Frror Uncertainty MPE Pass /
mbar Befare Adjusted After Adjusted mbar & mbar +mbar  with Gua
990.00 950 - eXel)] 050 10.3 Pa
TG, 1ano - 000 0,59 10.3 Pa
191000 1010 - [EA1] 0.59 10.3 Pa
1520.00 1020 - .00 0.39 14.3 Fa
030,00 1030 - 0.00 0.59 103 Pa

STD = Stapdard

UTiC = Unit Under Calibration

MPE = Mazimwm Permissible Error

Pass = |error] + Jumcertainty] <= [MPE|

Fail = |erran + lumeertainty| = [MPE|

Calibrated condition : Pressure Medium Air ; Density = .19 kg/m* t@ 20°C_ | bar
Maunting Posgiton Verlical
Relerznee Level at center ol i dial
Conversion Factor Multiply by 1.0 EH2Z - Pa unit
Description of UUC : Range 950 - 1080 mbar Absolue
Calibration Range 900 - 1030 mbar Absolute
Seate Inverval I mbar
Condifion As-Received : Used hem
The results and of conformily with speciiication only relute i the item calibieated.

Measurement Standards Used & Traceability :

The Ttemational System of Unlis {51) through

IRPC Certificars Mo, CL1-P230097 for Reference Pressure bonitor Serial Mo, 1598, Due 9-Nov-24

End of Cevtificate



TPW2
Rectangle


BOD INCUBATOR
Model ;: TC4458
Serial No. : 0223/007275

AMAKWIN 9-2 UL 96/126
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S K 5ALES AND SERVICE COLLTD
194/%6, 194,/57 Thakham kd. Samoe Dom

Ceriificale Na. : $2308-3014 Page 2 of2

Bong Khun Thion Bangkok 10150 » N
Tel : 02-417-2144 Fox : 02-417-2155 LT Te 7S
Table1 General Informalion
. : . ’ \waorking Area ( WL*H) 60 *56 *145 cm
Certificate of Calibration Froeh A o

Reference No COMMB0A2308-025 Carlilicale Mo. $2303-3014
Customer . Eastesn Thai Consulling 1992 Co. Lid Page 1 of 2 Labie2 Chambes Perfotiance

663 MoD 11, Sukhaphiban 8. Tambol Mongkham, Setting Average Indicating Measured Measured Overall

Siracha District, Chonburl 20230, Thailand Temperature Temperalure Stability Unilormity Variation
Equipment ! ncubstor ("c) (‘c) (£C) ("c) (c)
Manufaclurer : Lovibond 20.0 200 c.37 0.64 0.9¢
Model : TCa458
Serial Mo, . 0223007275 Table2 Temperaiura Cistribution
1D Mo, 1. Setiing Average Standard Reading ( G } LIncertalnity

B
Received Dale . 15 Seplember 2023 Tempoerah.rre o1 N o 2 Ik, 3 Vv, & Divees linia el 71T Ivo. ell 4o, 9 {+'c)
Calborated Date 15 Seplember 2023 ()]
Issusd Dale 18 Seplember 2023 20,0 19.52 | 4940 | 1990 | 1943 | 1932 [ 1939 | 1945 | 19.58 | 19.67 55
Environment
Minimum Value Maximum Vahe Resolulion ; 0.1 (“C]

Ambient Temperawre [ °C } 2F5 281

B * Probe Na. 9 Is Relersnce Prabe

Relative Humidity (% RH) s - 58 B
AC Line Vokage (VAC) J 224 226 5 == : ==
Place Of Callbration : Produttion Ling | o i
Caiibraled by i Mr. Teerasak Chalyapocn ‘ 5
l
Cafibralion Method Hl,
i [ (L1 ¥
In-house melhod : SK-W1-24 base on Thai Laboratory Accradilation Scheme Publicalion Reference G-20 - — i
il o o
Congilion of_ihls resull of cafibratlon . T
1. Ref & slandard insh 'y
. Serigl N Centif N Dus Dal Hetes 1 1. The lemperature stabllily i ihe one-hall of greates] maximum difference ol measured lemperalures 2k any one prabe.
1) Dala acquisiton/Swilch unil MY24047307 L2305-268 4 November 2023 2.The fommily (s the mexkmum diference of d [erEenn! oy piotesland e
21 Mulliplexer Module MY41105123 L2305-268 4 November 2023 measutad lemperalure ai he raterance location which are observed o1 same ime
3. Crverall vadkation i2 Lhe ailk of maxi and min heng hroughoul obgervalion Lame

2 This resull of cafibralion was lound accuraie as shown on date and place of calibration only

3. This cerlificate can be traceabte 1o International System of Unil : 4. The reparied unceriainly ol wera excludsd Unlormily and Satiiy
- Thwough Thakand Instilule of Scientific And Technological Research (TISTR)

“* End of Calibration Report **

SR

P e 7, B, |, P T d =

The repored uncenainly is based an a standard uncedainly mulliplied by a converage Taclor
alevel of confidence level of approximalely @5 %

AANWIN -2 Ut 97/12
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BOD INCUBATOR

ID No. : LABE 19/5

AANUIN -2 Ut 98/126
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ASLA MEDICAL AND ey,

gy,

AMARC | S P AMARC ’ DA e N
By z
Tt AL
CERTIFICATE OF CALIBRATION Page 10f3 REPGRT OF CALIBRATION Paga 20of 3
Certificate Ho, = 25045203 Centificate No. ; 24.046203
Sample Gode ¢ 24-18906.002 Somple Code :  2418906-002
Customer EASTERN THAI CONSULTING 1992 CO., LTD, -
683 Moo 11, Sukhapibarn 8 Rdl., Nongkham, Spniis ol ottt
Sritacha, Chonburi 20230 Resolution 1R ]
Locaticn of Galibration EASTERN THAI CONSULTING 1992 CO. LTD. 1. Reporting of Temperature
{Laboratory} Collbration oGt uuce Measured lemperature at esch positions (°C) Uncerainty | Caverage
Equipment Temperature contiolled enclosures (Incubator) point {°C} | sewing (°Chreading (°C)) *1 #32 &3 L] L3 %5 a7 ig | »eff . {°C) factor &
Manufacturer Lyibord Madel g Ted4ss o 20.5 200 | 20.28|19.06|19.90 | 1991 | 19.82 | 2010 | 2001 1989 | 1975 | 059 200
Serial Mo. 05204005227 1D No. LABE 19/5
Date of Recsipt 18 Aprll 2024 Dats of Callbration : 18 April 2024 % Characterzation fesulta
Condition of Calibration Calibratian poine [°C) Stability £ (°C} Uniformity {°C} Crreralh variation (°C)
1. Environment 11 Ambient temperature Masimum  35.0 °C Minkoum 337 °C 20 0.45 0.85 i3
1.2 Relative humidity Maximum 691 % Winimum 500 % Notas
1.3 Line voltage supplied Maximum 2225 VAC Kinimum 2188 VAG UUC' = Unit Under Calibration
2. Calibration method W
TLAS-G.20: Guidalines for calibratlon and checks of temperature controllad enchosures. Oa
9. Ref dard i s
Irstrument 10 No. Certificate Mo Crue Date
Data Acquisition With Sensor LB-DA-DF (RTD-248 to RTD-256) 23084070 Q6 August 2024

{RTO-PLIOD)
4. This certificate is traceabls to the international system of unit ($1 Unit).
The messuremant is traceable to Asia Medical and Agricultural Laboratory and Research Center Public Company Limnited.

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

HNewmal

6. Condition of calibration item

Calibrated by

Issua date

The wncarkgintins are lor b oonhd
The ealbeanion rasUlt i kve) only i i Have culd e 1Lem ant was fourd seeurate a3 shown on dais and place o sabbalon only

They Cartifican in isued s ith ki i o dl griiad By the Thei Labaralors Accied 13150 sohams wisgh has presset the measuremant capaieRty ol the
It mary and i ackatdy Lo ieendsd novonal stanclards s 1l e of riealizecl &1 1he matigeyl Stanoarde [aboeatoey, This cenillesie mer nol e
raproduc4c I Wl i 0l e epa with the price wetten apioual of the Aula Medical and Agneultual Labormory and Resarch Canler Pubds Comnsny birnined [ALARS)

CORY

TEL 02-516-2422 CONTACT@AMARC.CO.TH
Fax 02-516-5945 WWW AMARC. CO.TH
R 11 Fliteanve Daly 1510/21

AANUIN 9-2 U 99/126

381 50l Ladpras 122, Ladprao Road,

Phlabphila, Wang Thanglang, Bangkol: 10310
EMCL

A61 Soi Ladprao 122, Ladprao Road,

Phlsbphla. Wang Thonglang, Bangkok 10310
FRCL OB

TEL 02-515-2422
P O2-516-694%
Re 03

CONTACT@AMARC.CO.TH
WAL AMARC.CO.TH
Ellecrive Dalg 131011
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NSC-TISI-TIS17025
CALIBRATION 0152

REPORT OF CALIBRATION Page 3of3 -
Certificate No. : 24-046203

Sample Code : 2418906-002

Results of Calibration
- 1
1. Sensor instalation locations e #4
131 All sensors at any comers or walls should be positionad
S om (a % b x <] from the wall, O #3°
1.2 The raferance sensor is prefarably located of the geometric center # 9?"—"6% =
of the chamber. i #6 % # 8
2. imenior di ions approx of chamb as el '[#}_
W - 60 om;Da= 56 om;H= 146 om T o et D
3, Airvelveor freshairlevel : Off P A v/
4. Fanlavel : Open = ——-——-—W——w—gw
5. The quoted w inty includes® Stabiliy of chamber and loading affact
in chamber at 20% of uniformity ". insrallation PosHions

€. Uniformity - the maxdimum differenca of messured lemperaturas at any sensors and the measured temperaiurs at the reference
location which are observed at the same time.

7. Stabllity - one-hslf of the greatest maximum diffarence of measured temperaturas t any one sensor.

8. Owverall variation - the differance of the i snd the mini d temp throughout observation tims.

9. UUC*reading - the average reading of indicating devica that farms the integral part of the encl

10. Calibration results without edjustment.

Th resul dad o U i pipied anthe & ity af g k. wihich for 4 cllatr bal
to A ey of 5% Th cland F han bey i LKSS M0
o
- End of Report -
-
o

261 Soi Ladprao 122, Ladprao Road, TEL 02-516-2422 CONTACT@AMARC CO.TH
Phlebphla, Wang Thonglang, Bangkok 10310 FAX 02.515-6945 WNW.AMARC.CO.TH
Fi-CL08 R 0B Eleciive Data, 15790421

AAKUIN 9-2 U1 100/126



Hot Air Oven
Model : UM 400

Serial No. : 900982

MAKWIN 9-2 YN 101/126



AMARC | s
AGAICULTURAL LABORATORY
AML RESEARCH CEMTER

Customer

Lecation of Calibration

Equipment
Manufacturer
Serial No.

Date of Receipt

Condition of Callbration

1. Environment

2. Calibraticn method

CERTIFICATE OF CALIBRATION

EASTERN THAI CONSULTING 1982 CO., LTD.

683 Mo 11, Sukhapibarn 8 Rd.. Mongkham,

Sriracha, Chonburi 20230

EASTERM THAI COMSULTING 1992 CO., LT,

(Hot Lab)

Temperature controlled enclosures (Hot air oven)

Mermmert
9009862
09 Japuary 2024

Ambient temperature

1.2 Relalive humidity
1.3 Lina voltags supplied

Modal
12 No.

Date of Calibration

Meximum
aximum

Manimum

SN,
8

)

s
(<\
"/xufg‘\‘\

ool N
NSC-TISITIS17025
CALIRRATION 0152

Fage 10f3
Cartificate No. : 24-001944
Sample Code : 24-00963-001
UM 400
LABE 131
09 January 2024
06 "C Minimum 292 °C
X Minimurn a6.4 %
2295 VAC Minimum 2225 VAC

TLAS-G-20k Guidelines For calibratlon and cheaks of lemperalura conteolled enclosures.

A Reference standard instrument

Instrument

1D Mo,

Cenificate No. Due Date

Data Acquisition With Ssnsor

{RTD-FNIOD)

LB-DA-10 {RTD-257 to RT(-265)

4. This cestificate i tracesble to the international system of wnit {51 Unitk.
The measurement is traceable ko Asia Medical and Agricultural Laboratary and Research Center Public Company Limited.

& m

Calibr:

Izzue

Tha Lne,

Thie calibssion resum i spnlied only Lo the shove callbranad stem and was fosnd accurate as shawn on date a3 olwoy of calbranion anly

. Condivion of calibration item :  ormal

23-066256 29 Jung 2024

Thiz result of calibration was found accurste as shown on date and place of calibration only.

Thiz Cernficuie is resied in
L o its Lo

weith e il ol s

gramed by the That Laborstory dccigdiation stheme which has psaesaed yhe mesayrement capabilhy of the
national and b tha wnil of measuramen iealized g1 the caresponding natlonal siendends Laboratory. Thag cerilificaly may nd by

reproducad Db thae (n lul s ept with (he peoiod witian sgpeco of the s ke al and Agiscullu sl Laboraiory and Rasearch Cennd Pollls Coamos e Limirgd DAMARC)

261 50i Ladpeao 122, Ladprao Road,
Fhlabphla, Wang Thongiang, Banogkek 10310

FM-CL-T1d

TEL 02-516-2422
FAX 02-515-6349

Raw 01

CONTACT@AMARC.CO.TH
WY AMARC.CO.TH
Efleeuyva Daea. 15A0421

Ao b
A M AR( : ‘ A e A b oraToRy
AND RESEARGH CENTEH

HEC-TSI-TIS1T025

CALIBRATION D152
REPORT OF CALIBRATION Page 20f 3
Cartificate No. : 24001344
Gample Code : 24-00963-01
Retults of Calibration
Rasolytion PR o]
1. Reporting of Teamperaturg
Calibration uuce uuc Magsured temperature at @ach positions (°C) Uncarainty Coverage
point (°C) | setting (°C)|reading (°C)} #1 32 B3 na 5 76 *7 8 | vgt L [°C) factor &
B0 50.0 50.0 60.04 | 59.90 | 59.81 | 59.54 | 59.47 | 59.01 | 60.08 | 59.98 | 59.687 025 2.00
a5 B5.0 BS.0 BE.07 | B5.7G | 85.58 | 95.62 | 94.60 | B5.83 | 66.20 | 65.94 | BS.77 0.34 2.00

2. Characterizetion results

Callbration polnt {*C}

Stability = {°C)

Unifarmity (°C}

Owarall variation {*C)

G0
a5

on

0.09

Q.49
113

0.80

172

HMolas
- UUCH s Unit Under Callbration

—

361 Soi Ladprao 122, Ladprao Road,

Fhlabphla, wWang Thorglang, Bengkok 10310
£ ha-£1 - OA
AARNUIN -2 AU 102/156

TEL 02-516-2422
FaX 02-516-6549
Rev.0B

CONTACT@AMARC.CO.TH
WWW AMARC.CO.TH
Effecuve Dala. 151072
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NSC-TISI-TIS17025
CALIBRATION 0152

Page 3of 3
24-001944
24-00963-001

REPORT OF CALIBRATION

Certificate No. :

Sample Code :

Results of Calibration

= g
1. Sensor installation locstions pa =
11 All sansors at any comers or walls should be positionad
5cm (axb x c) from the wall. i #3°
1.2 The reference ssnsor is preferably located of the geometric center # 9?‘__““”“ -
of tha chamiber. A o# 6 iﬁ e,
2. Intetlor di ions approx of chamber : - i . II# "
W= 40 on:D= 28 om;H= 39 om ”'d;,"cﬂ 2
3. Airvelve or frash sirlevel . OFf P o Vo
A Fanlevel : Open DU E—-Y
5. Tha queted uncertainty includss” Stability of chamber and lcading effect Flaure: Example of sengo
in chamber at 20% of uniformity ". instalistion Positions
. Uniformity - the maximum difference of measured temperatures at any sensos and the d temp at the raf;
lacation which ere obeervad st the same time.
7. Suabllity - one-half of the greatest maximum difference of measured tamgerabturas 5t any ona sensor.
8. Overal variation - the differsnce of the maximurmn and the minimum meesured temparaturas throughout obsarvation time.
9. UUC-reading - the average readmyg of indiceting device that forms the iegral part of the anclosure.

10. Calibraticn results without adjustment.

Thee syl cled by o Vs e 1 dird 3 I d b th o | L which for 3 nosmal distribantion comesponds
to a covelage probability of approximately 95% Th ol s by Alh UAS M0
- End of Report -

cCoBY
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ICP-OES/Avio550

Serial No. : M8152210101
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ICP-QES/Avio550 Preventive Maintenance (PM)

Component List

Company Name: Eastern Thal Consulting 1992 Co, Lid.
G b 683 Moo 11 Sukhapibarn & Rd.Siracha, Chon Buri 20230
{Instrument Location]
Serial Number: M2152210101 PM Number: 10F2W
Name | T -
T N KNunnaphat siephon 038481197
(f applicable). N 3
Service Engineer K Pivawit Service Order 754304
Name: yaw Number: Al
Next PM Due
Date PM Performed: 25-Apr-2024 f Date: 25-0ct-2024
| DE-MMM-Y YY) ¥
[DD-MMMYYY)
Standard Labor Hours to Complete PM : 4 hours
| Part Number Rel Publication Date ' >»
THO9370188 Rev.2 B July 2020 PerkinElmer’
Scope

The purpose of this PM isto ensure the continued functionality of the PerkinElmer f Avla550 by
inspecting and replacing any worn or damaged parts. This service should only be performed by a trained
representative of PerkinElmer. The customer should save their method before the PM begins.

General Instructlons:

The customer must provide the empineer operational data to demonstrate recent instrument
performance prior to starting the PM.

Always check with the customer before making any changes that may affect the customer's analysis or
calibration, including 2 current back-up of system software and/or data files. The completed document
should be signed by an authorized PerkinElmer and customer representative and left with the customer.
Update the PM sticker and instrurment logbook as required.

Copyright Information

This document cantains proprietary information that is protected by copyright.All rights are reserved.

No part of this publication may be reproduced in any form whatsoever or translated Into any language
withaut the prior, written permission of PerkinElmer, Inc. Copyright © 2013 PerkinElmer, Inc.

Trademarks

Registered names, trademarks, etc. used in this document, even when not specificolly marked as such, are
protected by law. PerkinElmer is a reglstered trademark of PerkinElmer, Inc. All other trademarks and
registered trademarks not owned by PerkinElmer, Inc. or its subsidiaries that are depicted herein are the
property of their respective owners.

Except as specifically set torth in its terms and conditions of sale, PerkinElmer makes no Warranty of
any kind with regard to this document, Including, but not limited to, the implied warranties of
merchantability and fitness for a particular purpase.

PerkinElmer shall not be liable for incidental or consequential damages in connection with the furnishing
or uze of this document.

] KCP-OES/Avio550 Preventive Maintenance (Ph)

Page ) of & I )
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T
Component / 5pecific Madel Serlal # Conflguration Notes
Avlp550Max MB152210101 Syngistix 5.1.0.0293
Parts Lists
Parts Included with the PM
Part Number
Description Cuantl
{if applicable) oAl s
08995098 Air Fiter-Spectrometer N/A
NOFF520 Air Fiter-RF Generetor NiA
09592731 Axial Window N/A
80810377 Radial Window NfA
NOTF0438 O-ring Kit, Injector support adapter HAA
NO7B0437 O-ring kit, torch MFA
Additionsl Reagents and Standards Required for PM
Fart Number = Expired Date
Description alit Batchfiot & | —F
(it applicable) i Qualtty )
NOEY157D Muti-Element Standard AR S1-176CRYT | 30-JUN-2025
N3300221 DL Standard diluted 100 X AR 59-031CRY1 30-JUN-2024
NO5B2152 Wave Cal Solution AR SS-1SOCRYT | 30-SEP-2024
NO302946 VIS Wavecal Solution AR 59-113CETY 2B8-FEB-2025
I [CP-QES/AvioS50 Preventive Maintenance (PM) Page 2 of & ]
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Procedure Checklist

Use [+ ) to check off those steps in the checkfist that have been leted

1. General:
] Ask customer about unit's performance since last visit,
& check Incoming AC line voltage under load for proper levels and grounding,
# 1s the instrument operational? If not, please comment,

2. Methanical:
] Inspect and clean all fans and filters.
4] Inspect and replace torch components and necessary,

Torch Components Replaced: OYes ®no
¥ Inspect all tubing for signs of cracking or leaking and replace a5 necessary.
Tubing Replaced: Flves ONo
=] Inspect the peristaltic pump for proper operation.
# check and adjust If necessary, the external nitrogen, argon shear gas and water supply
pressures,

# Check and adjust if necessary, the internal nitrogen, maln argen, torch argon and shear
gas pressures.

Regulator Measured Pressure Set Pressurs
Nitrogen HA {calibrated in Factary]
Main Argon 76 psig 76 psig
| tocnagon 67 psig 67 psig
1 Shear G-.;s_'_: 65 psig 65 psig
L Water ¥ 35 psig IS pslg

#] Check shear gas nazzle for blackages and proper, unlform flow.
& Inspect nitrogan Hi/Low purge and shear gas salencids for proper function.
&l Inspect the function of all spectrometer motars. Drive the metors from the
Spectrometer DCM. [slits, XY motor)
i Inspect the function of the pneumnatic shutter for proper operatfon.
#J Perfarm preventative mairtenance on the chiller as required. Make the customer
sware of the importance of maintalning the chiller fluid level and filter replacement.
# Drain air compressor surge tank.
& Clean exterior of instrument,
& visually inspect all PC boards for cleanliness and signs of corrosion,

CORY

I 1CP-01:8/Avio550 Prevealive Maintenance (P) Page 3 of 6 I
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3. Electronical

& Check all RF generator and spectrometer power supply voltages.
#1 Run Instrument diagnostic checks from the appropriate Device Control Module.

RF Generator:
#] Check the RF generator status screens.
@ Check the function of all interlocks.

Spectrometer;
Check the spectrometer status screens. Ensure Ready mode with no fetal errors.
Check the spectrometer optical tub temperatures (top, bottom, fin, optical hase).
¥ Check detector temperatures.
] Check TEC valtages (6.5VDC)

4. Optical:
& Clean or replace the axial and radial view windaws as necessary.
Aodial Window Replaced: Oves Pivo
Radial Window Raplaced: ClYes PNe

5. PM Performance Tests:
& Pacform View Align.

Test Spectral Resolution:
a'wm & the spectr < ability to separate twa adjacent wavelengths.
r Paran;atur Specification Tast Result PaasfFall
T As192.69- Resalution <0.007 000534 | Passed
!-' NI221604 - Resolation | £0.008 0.00725 Passed
14 941,476 - Resolutl Twoz | 000891 Passed
:_ _ La M.;nlggwluuu}-__ ¥ sofazg SE i 001603 Passed

Ba 455.403 - Resolulkon <025 0.02190 Passed

Test Precision:
[ Test for reproducibility of a set of measurement.

Test Result Pass/Fail

; A 183.696 %RSDS1% 0.65% Passed

2n 213,856 3 KRSD s 1% 0.66% Passed

f—= Mn 257.610 %ASOS1% 0.41% Passed
| L 379.478 HKASD <1 % 0.51% Passed
B Badas5.408 %ASDS1% 0.32% Passed
| ) j:_aoa_ﬂ =X HRSDS 1% 0.30% Passed

| 1cP-0Es/Aviossd Preventive Maintenance (PM) Pagedofs |




# Run an Axlal & Radial BEC according to the AT spec. Additional Comments

Test Axial BEC Cd:
Method “BEC-XL"” For Samples “IB (2%HNO3)” and “I5 (N930-0221/100)", record Intensities. Additional Comments Regarding the PM

Calculated BEC: BEC = {IB * Conc of Std] / (15 - |8}. Where Corc of Std = 500 PPR

Element Conc. B 5
€d 226 500 20189 1622484
1B* Conc =18 BEC Spec PassfFall
1,014,450 160,219.5 [XK] <150 PPB Passed
Test Radial BEC Mn:

Method “BEC-RL” For Samples “I6 {2%HNO3)” and 15 {ND69-1579)", record intensities.
Calculated BEC: BEC = {[B * Conc of 5td) / {I5 - 1B). Where Conc of 5{d = 1,000 FFB

:h Elarmnuent Cong, > e 15

'r Mn 257 1,000 2.166.8 91,4100

: IB*Conc I5-1B BEC Spec Pass/Fail

[ 2166800 99,2432 2428 <45PPB | passed
Review:

(& Review with the custornar PM work performed.
& Discuss recommended customer supplied materials to have on hand.
#1 Attach PM sticker.

Review

The preventive maintenance checks omd if applicoble performance tests for ICP-OES/Avio550
hove been completed.

This ICP-OES/Avia550  Posses @ Fails O the preventive maintenance.

lew of P ey "

Authorized PerkinElmer Representative: Date:
,0;%‘ ol 25-Apr-2024
{DD-MBA-TiYY)
Authorized Customer Representative: Date:
25-Apr-2024
{DD- MMM
D
| 1cP-0E8/Avio530 Preventive Maintenance (PM) Page 5of6 | | 1cp-Ostaviossd Preventive Maintenance (PM) Page o6 |
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LIQUID IN GLASS THERMOMETER
Model : Total Immersion

Serial No. : 43560
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QUALITY CALIBRATION CO.LTD.

35 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tl {662} 421-5402, (G62) 444-0152-1, Fay, {662} BOG-4584
veon-qealibration.com HECATISLTIS 1707 .
CALIBRATION i
CERTIFICATE No ; 23T10864 PAGE:10QF2

REFERENCE Mo ; 71117-1

EQUIPMENT
MANUFACTURER
MODEL

SERTAL No

1D No
RESOQOLUTION

TYPE

CONDITION AS RECEIVED

SUBMITTED BY

CALTBRATED BY

CALIBRATION DATE

APPROVED BY

ISSUED DATE

RECEIVED DATE

"

Certificate of Calibration

LIQUID IN GLASS THERMOMETER
PRECISION

0°CTO100°C

43560

LABE 16/1

e

TOTAL IMMERSION

USED ITEM

EASTERN THAI CONSULTING 1992 CQ., LTD.

683 MOO 11, SUKHAPIBAN 3 ROAD, NONGKHAM,

SRIRACHA, CHONBURI 20230

ECORY

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

QUALITY CALIBRATION €G, LTD.

F.GO1Q REY (2

QUALITY CALIBRATION CO..LTD.

235 Petchkasem 63/2 Road, Laksong, Bangkae, Banghok 10150

Tel (662) 427-3402, (662) 444-0152-3, Fax (562 8094584
wunw.qealibeation.com

CERTIFICATE Mo : 23T10864

EQUIFMENT
MANUFACTURER
MODEL

ID No
RESOLUTION
RECEIVED DATE

AMEBIENT TEMPERATURE

CONDITI

1T5-90.

=

OF THi.
|. THIS INSTRUMENT WAS CALIBRATED BASED ON ASTM E77:1992 B
THERMOMETER (SPRT) INTO LIQUID BATH TEMPERATURE CO

Calibration Report

LIQUID IN GLASS THERMOMETER

PRECISION
0°'CTO 100 °C
LABE 1471
0.l°C
02-Naw-23
23*C+3°C

ULTS OF CALIB

INSTRUMENT
1} STANDARD THERMOMETER

2) SPRT PROBE

3) PRECISION BATH
4) PRECISION BATH
3) PRECISION BATH

e

(R

REFERENCE STANDARD TNSTRUMENTS -

MODEL
1502
sold
7320

CTR-40
6045

- NATIONAL TNSTITUTE OF METROLOGY (THAILANDY.

RESULT OF CALIGRATION : WITHOUT ADJUSTMENT

PAGE:20F2
SERIAL NUIMEER ¥ 43360
TYPE q TOTAL IMMERSION
CALIBRATION DATE . 09-Nov-23
RELATIVE HUMIDITY 50 %RH + 20 %RH

SERIAL No

TT964

616526
A21103
AbS1535
3Co23
THE CERTIFICATE IS VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE DATE AND PLACE OF CALIBRATION ONLY
THIS RESULT EXCLUDE LONG, TERM STABILITY OF THE UNIT UNDER CALIBRATION,

THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-

CERTIFICATE No

2373927

113199
22Ti3198
22713200

Y COMPARISON WITH STANDARD PLATINUM RESISTANCE
NTROLLER. THE TEMPERATURE SCALE USED WAS BASED ON

DUE DATE
05-Mor-24
08-Mar-24
14-Dee-23
09-Dec-23

19-Dec-23

STANDARD uuce IMMERSTON CORRECTION EMERGENT UNCERTAINTY
EEADANG READING DEPTH (°Cy STEM OF
"0 *C) {mm) TEMPERATURE MEASUREMENT

*C) {=Q)
0.009 0.0 60 0.0090 NiA 0.26
25.01 230 165 0.0050 LY 0.26
50,00 0.0 275 00043 HiA 026
95.9¢1 100.0 360 -0.009 29.3 0.36

UUCH : UNIT UNDER CALIBRATION
THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STAMDARD UNCERTAINTY MULTIFLIED BY A
COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.
END OF CALIERATION REPORT

AAKWIN 9-2 KN 109/126
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pH Meter
Model : SevenCompact S220

Serial No. : B448305208
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ASIA MEDICAL
AMARC | SR AMARC | 285 oo
ARID BESEARCH CENTER \‘.‘..l.,_.,,{ LHD FESERRCH GENTER \‘,‘.;,-,,,?

e %~
Gy AN
TR ey T
HSC-TS1LTIS17025
CALBAATION 0152
CERTIFICATE OF CALIBRATION Fage 1af3 REPORT OF CALIBRATION Paga 20f2
Supersede to Colibration Cartificate No. 24-001949 Supersede te Calibration Certificate No. 24-001549
Certificate Mo, 23-00134841 Certificate No. ; 24-00194341
Sample Code - 24.00963-006 Sample Code : 24.00963-006
Customer ;  EASTERM THAI CONSULTING 1932 CO., LTD. STl CLOTHHG N H0ae T
i : M solution : 0m ;OImy QI
683 Moo 1, Sukhapibam 8 Rdl.. Hongkham, Eguipment % pHeter i F
Sriracha, Chonburi 20230 Manufactures : WETTLER TOLEDO Model : SevenCompaci 5220
Location of Galibration = EASTERN THA CONSULTING 1992 CO., LTD, Serial No. : BA43305208 1k No. : LABETV/A
fLaboratary) Range + 2000 pH to 20,000 pH; x2000.0 my ; -5.0°C o 130.0°C
Equipment + pH Meter : - » - 2 - '
Manufactorer : METTLER TOLEDO Model : SevenCompact 5220 Resulity of Gallbrauan
Serial No. :  BA4B3I0O5208 1D No. : LABE 114 Part 1. DG Voltage measurement
Date of Receipt : 08 January 2024 Date of Calibration 1 09 January 2024 DOH Meter Serial No. . 448305208
Condition of Calibration
1. Environment Nominal Value Applied DC Voltags Average indicator reading Uncertainty Covarags laclor
11 Ambient temperature ;224 R S o 1.2 Relative hurnidity @ 564 %+ 21 % oH - mv PH my &
2. Calibration method
In house method WI-CL-019: based on direct measuremant by using standard voltage calibrator and using cerlifiad reference matarial 0 4N 4138 000 £ 0.083 200
{CRM} 4 177477 177.4 4.00 + 0,083 2.00
3. Reference standard [ Cerntified reference material = 0.000 o1 700 . 0.083 200
Insirument 1D N Certificate MNo. Dug Crate
31 vohage Caliorator (B-AMC-Q1 23E3244 09 Ootober 2024 1 VAT A3 0 * 0983 200
3.2 Digital Thermomater LB-TH-33 23-058974 25 August 2024 14 -414.113 -113.8 14.00 £ 0.083 200
Certiligd Reference Material Lot. Mo, Ref Mo, Expire Date
3.3 Buffer Solullon pH 4,008 919273 PH2IB.LS 24 Septamber 2025 Part 2. Parfonmance of Elsctrode system
3.4 Buffer Solutlon pH 6,988 9a1727 PHIQ7.LS D& Movember 2024 Electrode Manufaciurer :  METTLER TOLEDOD Model InLab Expart Pro-1SM
3.5 Buffer Solution pH  9.997 919278 FH2Z0.L5 24 Seplamber 2024 Electrode Serlal Mo, 1 2453082
4. This certificate is traceable to the international system of wnit (S1 Unit). Three-Point Calibration at pHd, pH7 snd pH1O Percent Slope . 9as
4.9 Instrument Mo. 3.1 through Technology Promotion Association (Thailand-Jlopan},
4.2 Instrument Mo, 3.2 through Asia Madical and Agriculiural Laboratoey and Research Center Public Company Limired. Standard Buffer Solution Average indicater reading Ereor Value Uincectainty Coverage faotor
4.3 Buffer Solution Mo, 3.3 and Nao. 3.5 traceabla to CPA chem (Lhrough primary measurement method-Harned cell using calibrated
(through primary using el oH (@ 25°C) pH v pH pH k
thermometer, baromater, and nanovoltmetar Accredited laboratory 1S0AEC 17025 and ISOMEC 17034).
4.4 Buffer Solution Mo, 3.4 tracesble 1o CPA chem (CPA Ref HARNED CELL LotN 61275737 CPA RefN HARNED CELL Lot 61273986 2.008 pa 1521 o002 4 0010 200
Aceradited laboratory IS0AEC 17025 and ISCAEC T7034). 4.068 7.00 T8 0.4 t 001 2.00
' i 9.997 1001 1672 0013 1 001 2.00
T el ded inly el AP i staieq as Lhe wandend F il iy th 0 Incsar &, wiach lor a nosmal distitanion
© o f A5% The Handard inty ot has ba, S
The colibeanon rosult 15 applbad onky ko the aboeet collbeaied dem and was [ewnd sceurate ss shomn o dund avd plece o cabiatlon anly
Thea Cevtillzale |3 istwed 0 ol L of ol w thie Thoi | 5 Acheanne which has supessrd the Measursment capabaie of the
and Wg 1o Mgl e K thie et o reglized 51 (hy gtk dar Ihas conLINC IR mpy il Lo
reproduend caher than in [ul eoceps with Lh frled woiiLisn approvdlof the Ao Moedical arnd Soviculivial LSO oy and Reses ch Camar Fublic Coroany Leminsd (RMART)
361 Sol Ladpeac 122, Ledprac Road, TEL 02-516-2422 CONTACT@AMARS. GG, TH 361 Sol Ledprao 122, Ladpran Road, TEL 02-516-2422 CONTACT@AMARC.CO.TH
Phiabghla, Wang Thanglang, Bangkak 10310 FAY 02-516-6949 WINW AMARC.CO.TH P‘hlnhphln, wang Thonglang, Bangkok 10310 FAX 02-516-534% WINW_AMARC.CO.TH
FRECE-112 Reme 11 Ellgyinn: Date. 150 (TR Raw {8 Eflagir Dave 150020
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ASIA MEDICAL AND

AMARC

AND AESEARCH CENTER

REPORT OF CALIBRATION

AGRICULTURAL LABORATORY

\.\\'\"I"Hr,,(

o NS

ROTAR

CALIBRATION 0152
Page 3of3

Supersede to Calibration Cartificate Ne. 24-001949

Cartificate No. ; 24-001949/1
Somple Code :  24-00863-006
Equéipment +  pH Metar (Digital Tharmaometer with senscr)
Thermorreter readout
Manufacturer METTLER TOLEDO Model 1 SevenCompact 5220
Sarial No. + B448305208 D Mo, . LABE11/4
Resolution IR | *c Range 1 5.0 SCrp 1300 °C
Thermomerer sensor
Manufacturar METTLER TOLEDC Model + InLab Expert Pro-15M
Serial No. 2453582 1D . Nk
Condition of Calibration
1. Envwonment 11 Amblent temperature 26 "¢ + 03
1.2 Relative humidity 581 % 1 33 %

2. Calibration method

2.1 Thes caliiwstion use in house method WI-CL-021 : by comparison with standard thernomater

22 The eallibration by comparison unit under calibration {UUC} to the standard thermometar in a callbretion bath at Lhe

controlled tamperature,

2.3 The temperature scals in use of this laboratory is the i nal scalka of 1990 (ITS-20).
3. Raf lard i

Instrument Model 1D. No. Certificats No. Due date

A1 Resistance Thermometar PTAQC RTD-50 23-096874 25 August 2024

3.2 Thermomeler Readout GT-n LB-TH-33 23-09a374 23 August 2024

4. This certificate is ble to tha int

ional system of unit (51 Unit).

Asia Medical and Agricultural Laboratory and Research Canter Public Company Limited {Accreditation Under TLAS Laboratory

Calibration No.Crns2}

5. This fesult of calibration was found accurate as shown on date and place of calibration ondy.

8. Condition of Calibration item : Mormal
Results of Calibration
Calibration Average of Unit under calibration Exparded
. Coverage factor
paint standard reading | Immersian depth | Average reeding | Correction value uncertainty i

°c C mim i c °C

25 25.000 120 250 0000 £ 004 200
tlotes
- Calibration resutts withoul adjuestment
That ramdt of U5 staied ee th slanderd ¥ of hy 06 Ingrer b, which lor o normal disbtion sorepponds
w Lkl of W BE% The Nandand of herk b [

- End of report -

361 Soi Ladprao 122, Ladpreo Road,

Phlabphla, Wang Thonglang, Bangkok 10310
i CLoii

TEL 02-515-2422

e CONTACT@AMARC.CO, TH

FAY 02.518.6919
Rev (8

WWW AMARC, CO.TH
Fllecins Data 157HF
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STANDARD WEIGHT 50 g
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Centificate No. . 22-052238
Sample Code : 224950-003

CERTIFICATE OF CALIBRATION
Customer ; EASTERN THAI CONSULTING 1992 CO., LTD.

683 Moo 11, Sukhapiban 8 Rd., Hongkham,

Sriwacha, Chonburi 20230

Location of Calibration  ; Asia Medical and Agricuttural Laboratory and Research Center Public Company Limited

(Calibwation Laboraiory)
Equipment ; Standard Welght 50 o
Wanufactures :+ METTLER TOLEDO
Class :F1
Seriat No- Wi
iD Ma. + LABE 101

Date of

Date of

Ths calitwation resul In sppliad only 2 the sbows calbrated dem wnd was kund sceutsie 3 thown on dats ond place of calibratkon oy,

This Certilicate I ksued in ‘- with the conditiens of ditanh quwummmmnumw.mmmwm
iy of the aivd U hilicy to iad rational i i to the il of measuremend realized of U coneipandng
novonsl nanderds lob This canill nct b reproduced other than in ful axcept with the prior wicn spproval of the Asla Medicel end Agriculural

Labomiory and Ressarch Cemtar Public Compamy Limited {AMART)

CONTACT@AMARC.CO.TH

361 Soi Ladpreo 122, Lndplnn Road, TEL 02-516-2422
Wang Th wgkok 10310 FAX 02.516-5649 WWW.AMARC.CO.TH
FRRCL-047 T 05 Effactive Date. 150N
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Cerrificate No. :  22-052228 Page 2 of3
Sample Code : 22-19150-003

REPORT OF CALIBRATION
Equipment : Standard Weight 50 g
Manufacturer : METTLER TOLEDC
Class F1
Serial No. : NfA
ID No- - LABE 101
Result of Calibration : : @ Without adpstment O Mgpistment.

Conventional value of the result of weighing in air. For a welght taken at a reference temperature (£ of 20°C, the
conventional mass is the mass ofa reference weight of a dansity (p,y) of 8000 ke which it balances In air of a reference

density {pg) of 1.2 kg.m™

| pescription ' Deviation |  Conventional |  Expanded Wi 1D No.
' | - ¥
' | Hass L] wmty | Permissible Error
! i I i
| {mg) ; . (mg) : +(mg) ;
50 g | 0324 | 40999676 9 | 010 030 | weeton
The 1esult dod ity of U iz ptaiad a5 the tardd anly of ipliad by ih foctor k=20, which fora

normel disiribrti ! pe probabifty of 2%, The stonclard uncanainty of

MMMWOZ’J\"

r"‘\vn-,
X
261 Sal Ladprao 122, Ladpiac Road, TEL 02-516-2422 CONTACT@AMARC.CO.TH
Phlabphia, Wang Thengl ok 1010 FAY, 02-516-6949 WWWAMARC.CO.TH
Fia-CL-064 Rev.03 Effacttve Date. 150/11
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Cestificats No. 22-052236

Sample Code 2249150-003

=

Es

]
570

A,

\\,\\?“I\:E:"?tz
&
Condition of Calibration :

3, Red

REPORT OF CALIBRATION
Instrumgnt

P
il

2. Calibration Method : Direct comparison weighing according to OIML R111-1: 2004(E}
Class
1] Standard Weight 1/ng to 1 kg E2

4, This ceutification & traceable to the J

IDHo,

1. Ambient Conditions : Temperatura 20 °C + 1.5°C, Relative humidity 50% # 0% and air density 1.20 kgfm®
{ Instrument numbar 1).

LB-WE-T9
5. Condition of Cafibration iem: Normal

Centificata
of Unit
Asis Medical and Agricultural Laboratory and Research Center Public Company Limited
6. Description of Calibrated ltem :

079368
Typa and Horminal Vabue :
Shape :

"
wedal: -

D Date
22 September 2022
Material

Casze +

Standard Weight 50 g

Cylindrical waight with knob
Stainless stesl

Wooden Box

Recalibration

- End of Report -

Wang

361 Sol Ladprao 122, Ladpruo Road,
FHa-CL-6a

HE)

TEL ©2-516.2422
FAZ QF-S1E-GB49

cerY

CONTACT@AMARC.CO.TH

WIWWAMARC.CO.TH
Effwcihve Daie. BSH0/2Y
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STANDARD WEIGHT 100 g
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ASEA MEDICAL AND.
AARICULTURAL LABORATORY
AND RESEARCH CENTER

g
L

e P
S
e Y
AR/
TR T & 7] \
NSC-TH-TE1 025
CALIBRATION 0152
CertificoteNo,  :  22-052238 Page 1 of3
Sample Cade ;. 2249150-004

CERTIFICATE OF CALIBRATION

: EASTERN THAI CONSULTING 1992 CO,, LTD.
683 Moo 1, Sukhapiban 8 Rd., Nongkh
Sriracha, Chonburi 20230

Custamer

h Conter Public Company Limited

Location of Calibvation  : Asia Medical and Agricultural Lah y and R

[Calibration Laboravory)
Equipment ; Standard Weight 100 g
Manufacturer : NfA
Class < NfA
Serial Ho. + NfA
ID Mo. : LABE 10/2
Date of Receipt
Dale of Calibrati
Calibrated by
lssue date
- ova for & comlidancs probalsiity of approsimately 95% L L
The ook etk i applied onfy 1o Hha sb Sbesledi v wog founvd sccurate 35 showm on data snd place of calibiaticn only.

This Ceroficate ks bsued in k with ihe of it mwmmmmwwmmmmrmamedm
hility of the leb and ks o szed notional dards ond to the unil of measwromant realized at tha colrseponding
ucad othar thow I bl amcapt with the prior writtan spprovel of tha Acts badical and Agricukural

aational ¥. Thi ! iy noL by
Laboratory and Ressarch Centar Fublic Compony Limniied [AMARC).

CONTACTEAMARC.CO.TH
WWW AMARC.CO.TH
Effective Dobe. 15/10/21

361 S0l Ladpran 122, Ladprmo Road, TEL 025162422
Phisbphla, Wang Thongl Kok 10330 FAX (2-616-6949

FH-CL-HT Raw 05

AAKWIN 9-2 U 117/126
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ASIA MEDACAL AND Ay,
A Al ! YL e N
D RESEARCH ] R

.

Rt

S
)

1

NS
R &
MSE-TEITIS170IS
CALMRATION 0152
Centificate No. 22-052239 ’ Page 2 of3
Sample Code : 224950-004
REPORT OF CALIBRATION
Equipment : Standard Weight 100 g
Manufactures : HfA
Class HfA
Serlal Mo. : HfA
D No. ¢ LABE W0/2
Result of Calibration : @ Wnditaapsmant © T O et

Conventlonal value of the resuft of weighing in air. For a weight taken at a reference temperature (i} of 20°C, the

conventional mass is the mass of a reference weight of a density (p,,) of 8000 %g.m” which it bal inairofa
density (pg) of 12 kg.m™®
Description . Devistion |  Comventional |  Expecled | Madmum | ID Ho.
i i | | |
! I Mass | uncenainty | Permissible Enor !
- | ! : : :
{mg} | . {mg) i +{mg} : |
4 ! | [
100 g -0 | 99999029 g | 0.16 I 0.50 LABE 1072 I
The resl ot ity of ks sited 56 he slanderd of hiplisd by th factor k= 20, whichjod &
1 st 4 buabiiry of ty B6%. The emnck wnty of I beon dsrerminad in acoosdk

with UKAS k3003

361 Soi Ladprao 127, Ladprao Road, TEL 02-516-2422 CONTACT@AMARC.CO.TH
Fhlabphla, Wang T L kek 10310 FA 02.316-6943 WWW AMARC.CO.TH
FM-CL-0Hd4 Rev.03 Effoctive Date. 1550421
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Centificate No. ;22052239
Sample Code : 2299150-004

Condition of Calibration

AMARC | 28

it

REPORT OF CALIBRATION

1. Ambient Conditions : Temperature 20 °C £ 1.5°C, Relathve hannidity 50% + 10% and air density 118 kg/m®

2. Calibration Method : WI-CL-00T basa on OIML R 111-1 : 2004({E)

3. Ref standard inst

Instrumant

1} Standard Weight 1 mgto1kg

4. This cartification is bie to the Wnterr

IDHo. Cartificate o, Due Date
LB-WE-78 A1-079366 22 September 2022

of Unit maintained at : -

Asia Medical and Agricubtural Laboratory and Resaarch Center Public Company Limited

{ Instrument number 1).

5. Condition of Calbratlon item: Mormal

Ry it

Type and Mominal Yalue :
Shapa :
Material -

Case:

Commants :

Standard Walght 100 g
Cylindrical weight with knob
Staindess steel

Wooden Bax

Recalibration

- End of Report - il—u

CBRY

361 Soi Ladprao 122, Ladprao Road, TEL 02-516-2422 CONTACT@AMARC.CO.TH
dabphia, Wong Thonak Bangkek 1030 FaX 02-516-6349 WWW AMARC.CO.TH
Fit-CL-084 R 0 Ellective Oate. 150421
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CALERATION 0152
Certificate No. i X2-052237 Page 1 of3
Sample Code s 2219150-002
CERTIFICATE OF CALIBRATION
Customer : EASTERN THAI CONSULTING 1892 GO, LTD.

Lk

683 Moo 13, Sukhapiban B Rd., N
Sriracha, Chonburi 20230

Location of Calibration  : Asia Medical and Agricultural Laboratory and Research Center Public Company Limited

{Calibration Labioratory)
Equipment : Standard Waight 50 g
Manufacturer : NfA
Class + NfA
Serial No. s NfA
1D Mo, + LABE10/4

Thi: colfbration result bt spplied onty 1 the above cafbrated ibam and was found acourats st thown on date o placa of callbration only.

This Certili & ksoed in i with the i af {Ration pranisd by tha Thei Loboratory Accrediation scheme which has sssessed the
ity of the Lot and U3 Lafily b wational dards and 16 the wnit of measureamen realized 34 the cormesponding

mathonal darde kb This et may not be fucad other thon in full except with tha prior wiitten appiaval of the Asia Medical and Agricuttural

Laboralory and Resesrch Cantes PUbRG Compay Limited (AMARC).

361 Sol Ladprao 122, Ladprao Road, TEL (0r2.515-2422 CONTACT@AMARC.CO.TH

Phiabphia, Wang Thongl dick 10310 FAX 02-518-6040 WWW_AMARC CO.TH

PH-CL0? Rew.05 Effective Dale. ¥50/21

AARNUIN 9-2 ﬁﬁ?{iZO/lZé

o l‘ Wiy,

A M A R C ASAMEDIGALAND g "y,
D RESTARCH SRR -*H“_\f____..:i'// '-;.
LN B
il
Centificate Mo. :  22-052237 Page 2 of3
Sample Code : 2249M50-002
REPORT OF CALIBRATION
Equipment : Standard Welght 50 g
Manufacturer : HNiA
Class NiA
Serial No. : N/A
1D Ho. = LABE 10/4
Result of Calibration : @ Without adjesment . iy O Adjustment

Gonveantionat value of the result of weighing In air. For a weight teken at a reference temperature (i) of 20°C, the
conventional mass Is the mass of a reference weight of a density {p.) of 8000 kg3 which it balances in air of a reference

density (pg) of 1.2 kaum™

Description Dgviation Conventional ) Expanded ! Maximurm ID No.
' Mass . Uncertsinty | Permissible Error |
' {mg} : mg) : 2 {mg}
0 g . -om : 0990883 g | a0 0.30 | LABE10/4
Therssult enpanded of U ks stated sz the standard dnty of iplind by the factor k= 2.0, which fora
ds 1 e P ol approximately 95%, The standard inty of has b jinexd in acoordk

1
with UKAS M3003
L)

364 Soi Ladprac 122, Ladprao Road, TEL O2-516-2422 CONTACT@AMARC.CO.TH
Fhiabphia, Wang Thonglang, Bangkok 10310 FAX 02-516-5949 W AMARC.CO.TH
FMLCL064 Fob. 3 Effaciive Dave. TSACI
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Ceitificate Na. s 22-052237

Sample Code : 2249150-002

REPORT OF CALIBRATION

1, Ambient Conditions : Temperature 20 °C £ 1.5°C, Relative humidity 50% £ 10% and air density 118 kg/m*

2. Cafibration Method : WI-CL-007 base on CiML R T11-1 : 2004(E)

3. Ref dard inetr it

Wstiument D Mo, Cartificare Mo, Due Data

1) Standard Weight 1mg to1kg LB-WE-79 21-079366 22 September 2022

4. This certification i 1 ble 10 the |

| System of Unit madntained at ; -

Asia Medical and Agricultural Lsboratory and Research Center Public Company Limitad

{ Instrument number 1),

5. Conditon of Callbvation wem: Mormal

6. Description of Calibrated ltem ;

Type and Mominal Value : Standard Waight 50 9

Shape ; Cylindrical weight with knob

Material = Seainless steel

Casa: Wooden Bax

Comments : Recalibration

- End of Report - ﬁ\"—/
C@2P~”

361 Sol Ladpeao 122, Ludprao Read, TEL 02-516-2422 CONTACT@AMARG.CO.TH
Phiabphla, Wang Thonghng, Bangkok 0310 FAX 02-516-6949 WWWAMARC.COLTH
FM-CL-064 Rev.03 Effactive Bats. /10T
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SPECTROPHOTOMETER
Model : PROVE 100

Serial No. : 1613110857
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PMRRCK

CERTIFICATE OF CALIBRATION

Instrument : SPECTROPHOTOMETER
Model : PROVE 100
Date of Calibration Feb 9, 2024

Customer Name Eastern Thai Consulting 1992 Co., Ltd.

Procedure used
The wavelength accuracy and the linearity of the absorbance measurement

of photometers are checked using Check solutions according to Merck
calibration laboratory work instruction.

Measurements results

Function Absorbance measurement,
All data shown below as received values of blank selution
before adjustment.
Check Desired Measured
Solution Wa\.(rﬁl:lr;gth Absorbance Absorbance E":;?-*»;
{ Abs.) {Abs.)) {Abs.}
0.000 445 0.000 + 0.005 0.000 0.000
0.000 525 0.000 + 0.005 0.000 G800
0.000 690 0.000 + 0.005 0.000 0.000

CERTIFICATE No. WO0-02723295

cORY .

A

Merck Ltd. Thalland

19" Floos, Emporiom Tower, 622 Sukhumndt Rosd
Miongeon, Kongtoey, Bangkok 10110

Tal, ; +86 (D) 26657 A0M0

Fyi - 464 (U) 2667 HI0D

Customer Care Canker ; +86 (0) 3667 8332

www.merck.co.th

PMRRCK

CERTIFICATE OF CALIBRATION

Function Absorbance measurement.
All data shown below were final value of standard solution
after adjustment.
Check Desired Allowed tolerance | Actual Absorbce | Assessment
Solutjion* Absorbance (Abs.} {Abs.} Yes/No
{ Abs.) {Abs.)
445-1 0.197 + 0.020 0.189 Yes
445-2 0.497 + 0.030 0.481 Yes
445-3 0.990 + 0.040 0.970 Yes
445-4 1.494 + 0.050 1.474 Yes
525-1 0.198 + 0.020 0.191 Yes
525-2 0.493 + 0.030 0.485 Yes
525-3 0.988 + 0.040 0.966 Yes
525-4 1.485 + 0,050 1.471 Yes
690-1 0.204 + 0.020 0.197 Yes
690-2 0.504 +0.030 0.494 Yes
690-3 0.987 +0.040 0.989 Yes
690-4 1,498 + 0.050 1,493 Yes

* Spectroguant Photochack (Check Solution) Lot ; HC299606

- Check solution for this certification is traceable to : Reference Photometer Aglent Cary 4000
checked and calibrated using NIST-gray alass filter SRM 1930 and Holmkmexide Solution N1ST SRM 2034

- Desired absorbance round cell has been calculated from the absorbance of the 1 ¢m cell using the path length of

the round cell and is entered a5 the desired

A

Merck Ltd. Thailand

15" Ploar, Emporiem Tawer, 622 Sukhumvit Road
Klangton, Klongtoey, Bangkok 10110

Tal. = +65 () 2667 8OO0
Fax | +66 {{) 2667 B398

Customer Care Canier - +66 {0} 2667 #3113

AAKWIN 9-2 U 123/126
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PARRC K

CERTIFICATE OF CALIBRATION

Software version: 1.5.1

Wavelength Accuracy
Equipment HMominal value Tolerance limit Actual value Result
Holmium Oxid 361.1 nm 359.1 - 363.1 nm 3561.0 nm P
olmium Oxide
Solution Standard & 386.2 nm 382.2 - 390.3 nm 385.5 nm P
417.1 nm 413.1 - 421.1 nm 416.4 nm P
451.4 nm 447.4 ~ 455.4 nm 450.0 nm P
485.3 nm 481.3 - 489.3 nm 485.2 nm P
537.6 nm 533.6 - 541.6 nm 537.3 nm L.
641.4 nm 537.4 - 645.4 nm 640.9 nm P
Photometric Accuracy
Equipment Wavealength Neminal value Tolerance limit Actual value Result
MNeutral Density 440 nm 1.079 A 1,067 - 1,081 A 1.074 A P
1.00 Abs. 546 nm 1012 A 1.004 - 1.020 A 1.010 A P
Hellma 666-F4 635 nm 1.050 A 1.042-1.058 A 1.048 & P
Stray Light
Equipment W gth Nominal value Actual value Result
UV-VIS Standard 2 340 nm £0.10 %T 0.05 %T P
Sodiumn Nitrite
Solution
Self-test Hardware [P
No visual flaws, no burrs, no loose parts and fas ings ]

A

Merck Ltd. Thailand

19" Floar, Emporium Tower, 522 SukhumAt Road
Klongton, Klangloty, Bangkek 10110

Tal. - +64 () 2667 8000

Fay i +66 (D) 2667 5194

Custmer Care Cunbar - 58 {0) 2857 8323

whw merck.co.th

@ \-.‘__ _._'t‘; ‘L__ .
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MMRRUK

CERTIFICATE OF CALIBRATION

INSTRUMENT
MANUFACTURER :
MODEL
SERIAL No.
CLIENT

DATE OF ISSUE

APPROVED SIGNATORY

NAME

SIGNATURE

1613110857

: SPECTROPHOTOMETER

Merck KGaa, Darmstadt, Germany

: Eastern Thai Consulting 1992 Co., Lid.

This certificate may not be reproduced except in full unless permission for the
reproduction has been obtained in writing from the laboratory.

CERTIFICATE No. WO-02723295

A

Merck Ltd. Thailand

19 Flaor, Emporiam Tower, 622 Sukhumvit Road
Klgngton, Klangtaey, Bangkok 10110

Tal. : +66 () 2667 SO0

Fax ! +66 {0} 2667 BA90

Customr Chré Cantar - +66 {0) 2667 8327

www merck. co.th

]
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THERMO-HYGROMETER

Model : 608-H1

Serial No. : 45106737

MAKWIN 9-2 KN 125/126



ASIA MEDICAL AND
AGRICULTURAL LABORATORY
AND RESEARCH CENTER

HSC-TISHTIS17D2E

CALIBAATION D152

CERTIFICATE OF CALIBRATION Page 1ol2
Certificats No. : 24-062442

Ssmple Code :  24-25546-002

EASTERM THAI CONSULTING 1932 GO., LTD.

583 Moo 11, Sukhapibarn A Rd., Mangkham.

Sriracha, Chonburi 20230

Location of Calibration : Asis Madical and Agricufiural Laboratory and Research Center Public Company Limitad

Customer

{Calibration laboratory}

Equipment Digital thermo-hygrometar
Manufacturer testo Model : GOB-HI
Serial No. 506737 10 Wa. + LABE 09/7
Date of Receipt 23 May 2024 Date of Calibration  : 27-20 May 2024
Condition of Calibration
1. Environmant 1.1 Ambient temperature s 230 T A0 O
1.2 Relstive humidity ;580 % 2 150 %
2. Colibration methad
21 In-houss method: WI-GL-045 By comparison with thermometar standard / chilled mimor hygrameter in controlled chamber,
2.2 The calibration by comparison unil under callbration (UUC) to the thermometer standard / chilled mirror hygrometer in
s chambear a1 the controlled lemp { ralative humidity
3. Raef standard i
Instrume ik Model ID No. Certificata No. Due Date
31 Chilled Mirror QOptidew 401 LB-DP-03 & LB-DP-03 {DP) TH-DO64-23 07 Auguet 2024
3.2 Digital Thermomeler Optidew 401 LB-DP-03 & LB-DP-03 {Temp.) 23103423 03 Septembear 2024
3.3 Digital Tharmometer J4872A LB-DA-07 with RTD-85 231034 05 Saptember 2024

4. This certificate is traceable to the intemational system of unit [51 Unit).
41 Instrument Mg, 3.7 through Nathonal Institute of Metrclogy {Thailand).
42 Inetrument No. 3.2 and 3.3 throuph Asia Medical and Agricultural Leboratory and Research Gerer Public Company Limited.

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

Tha iniiey, are for & babdity o PEU

The T eorpaddt is Boplbed Oty bo the Akt o dem and was Fourd accurts i theswn on dote and plack o calbiation only

This Cartifl I3 igpued in h wilh tha aof al y W Thai Labarsiory Accreditation scheme which has svpessed 1he masswemurt capsbiy of the
b ¥ aved 13 belivy 1o ived navscnsl dards and t the wnlt of ralzad at the nallord de Isboratary. Thiy casificate mar il b

vepraduced athir than in Tull &reanl »ith vhe pics wiritien approvsl of the Ana Madical and Agriculursl Labossiony and Reparreh Canier Pubkc Company Limsied (AMARC]H

361 3w Ladprac 122, Ladprao Road, TEL 02.516-2422 COMTACT@AMARC.COLTH

Phiabphla, Warng Thonalang, Bangkak 10310 Fax 02.516-6343 WWW.AMARC COTH
FRl-CL114 foav 01 Ellpctive D, ISH021

ASIA MEDICAL AND
AGRICULTURAL LABORATORY
&HD RESEARCH CENTER

HSC-TIS-TISA7025
CALIRATION 0152
REPCRT OF CALIBRATION Page 20f2
Certificate No. 24062442
Sample Code : 24-25546-002
Results of Celibration
Temperature measuremant
Resolution PR 1 5 R
Range . o " ow 5 °C
Calibratian Average of standard reading Unit under calibeation Expandad
peint Controdlad humidity Temperature Average reading Corraction valua uncertainty
°C %RH “C %G i G
20 50 20.00 201 - 340 + 039
25 50 25.00 25.0 0.00 + 0.39
an 50 30.00 2949 + 010 + (.39
Humidity measurement
Resolution ;01 WRH
Rangs . W %WRH to 95 %FH
Calibration Average of standard reading Linit under callbration Expanded
povint Alr tanperature Cakculated humidity hverage reading Corraction valus uncerlainly
%RH L' %RH %RH %RH %RH
45 25.02 4510 48.4 - 340 1.3
60 25.01 G0.07 3.4 - 333 +15
5 2501 7515 75 - 335 17
Hotes
Calibration results without adjusimeni.
Th tagull d indy el L iy slaned 23 tha stonelnid ol ke by tha 1 k. whigh for 3 agrmal dlsbution coresponds
19 8 coverag of 95% The ol his bean ned Wh UKAS MIDDG.
- End of Report - .

CORY

381 3o Ladpraa 122, Ladprae Read,
Phlabphla. Wang Thonglang, Bangkok 10310
FMCLQ18
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