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528z 0-3 Alawuns s38z 3-5 Dlaluns smaIGau
wazden U Sovaz U Sovaz U Sovaz
106 26.3 297 73.7 403 100.0
amunmluaiiFouvesin (FuntwainfuSeundegausaidunan)
1) Wnthaseuas AT 49 46.2 123 414 172 42.6
2) @jama 39 36.8 116 39.1 155 38.5
3) Bu 9 léun yas uasforde 18 17.0 58 19.5 76 189
ket 106 100.0 297 100.0 403 100.0
dauit 1 deyaialuflidunual
1.1 agvasdlvidunival
1) 20-30 ¥ 4 3.8 13 4.4 17 4.2
2) 31-40 7 6.6 22 7.4 29 7.2
3) 41-50 ¥ 22 20.8 60 20.2 82 20.3
4) 11150 Y 73 68.8 202 68.0 275 68.3
3 106 100.0 297 100.0 403 100.0
1.1 2918 @)
a1gde () 56.0 55.0 555
angign(®) 200 200 200
219g9an(U) 79.0 78.0 79.0
1.2 WA
1) g 35 33.0 118 39.7 153 38.0
2) Wi:N 71 67.0 179 60.3 250 62.0
kit 106 100.0 297 100.0 403 100.0
1.3 AEun
1) Wns 106 100.0 296 99.7 402 99.8
2) daanu 0 0.0 1 0.3 1 0.2
3) AR 0 0.0 0 0.0 0 0.0
374 106 100.0 297 100.0 403 100.0
1.4 szAUNTANE
1) Uszaudnen 75 70.8 184 62.0 259 64.2
2) fispufnwineusiy 16 15.1 58 19.5 74 184
3) fswuAnwinoulate/Uam. 11 10.4 36 12.1 a7 11.7
4) ayUSyavteiieumiv/aa. 1 0.9 5 1.7 6 15
5) USayay1eis 2 19 13 4.4 15 3.7
6) gani3eyayes 1 0.9 1 0.3 2 0.5
7) hilsdnsunsfnuluszuu 0 0.0 0 0.0 0 0.0
ke 106 100.0 297 100.0 403 100.0
1.5 glidnunvasviny
1) ogfidnausiiin 102 96.2 274 92.3 376 933
2) frwmnandidu 4 38 23 7.7 27 6.7
ke 106 100.0 297 100.0 403 100.0
frwanan
1) aewile 0 0.0 4 174 a 148
2) maagiusenideunile 4 100.0 16 69.6 20 74.1
3) a1Anag 0 0.0 2 8.7 2 7.4
4) aAle 0 0.0 0 0.0 0 0.0
5) nARYIuDBN 0 0.0 1 4.3 1 37
6) NARLIUAN 0 0.0 0 0.0 0 0.0
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528z 0-3 Alawuns s38z 3-5 Dlaluns smaIGau
gaziden U Sovaz U Sovaz U Sovaz
106 26.3 297 73.7 403 100.0
ke 4 100.0 23 100.0 27 100.0
szazaniigne
1) szozafideads @) 18.0 17.0 11.0
2) iwznmﬁﬁwﬁ’ﬂqm(ﬂ) 10.0 1.0 1.0
3) szeznaniidnogega) 250 400 320
1.5.1 swgiigeunegiil
1) frumuasaunsy/ weul 1 25.0 2 8.7 3 11.1
2) vleUsenaue1dn 0 0.0 4 174 il 14.8
3) emileglui 0 0.0 0 0.0 0 0.0
4) pudwe My 0 0.0 0 0.0 0 0.0
5) wnudsruiuaudiil 3 75.0 17 739 20 74.1
33U 4 100.0 23 100.0 27 100.0
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Y X
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528z 0-3 Alawuns s38z 3-5 Dlaluns smaIGau
wazden U Sovaz U Sovaz U Sovaz
106 26.3 297 73.7 403 100.0
1.6 viuAnazdngluagiisunialsi
1) Anazg wise Moty nduthuin 2 1.9 2 0.7 il 1.0
2) Widnazée s erfedudiin Aadil 101 95.3 293 98.6 394 97.8
3) ldudle wnz WuSewesewan 3 2.8 2 0.7 5 1.2
kit 106 100.0 297 100.0 403 100.0
dauit 2 feyaduiAsugiavaseiaizeu
2.1 n¥wvan/uvasseldvanvesniaGeu
1) vihnsinuns ldud Ygndn 50 47.2 133 447 183 455
2) fuhdhulssnugnamnssy 11 104 43 145 54 134
3) Suseny/winausgiamne 2 1.9 2 0.7 4 1.0
a) fuihahly 13 123 54 18.2 67 16.6
5) A8 28 26.4 57 19.2 85 211
6) gafvduiv i vesianis 1iud Sumsndeatns Watuthifu $wdnda 1 0.9 2 0.7 3 0.7
7) Suislunainensnssy 0 0.0 3 1.0 3 0.7
8) Buq A inden waithu 1 0.9 3 1.0 4 1.0
3 106 100.0 297 100.0 403 100.0
2.2 uaseldiEsw/etnasuvesniaisou
1) lufiseleiady 75 70.8 212 71.4 287 71.2
2) & leiun Avne Sunneasns wassudig 31 29.2 85 28.6 116 28.8
kit 106 100.0 297 100.0 403 100.0
2.3 vinudfidgymlumsusznevanInviela
1) laifidgym 105 99.1 285 96.0 390 96.8
2) Wy 1z eldlsiuviueu Fuyugs wanda 1 09 12 4.0 13 3.2
kit 106 100.0 297 100.0 403 100.0
2.4 vnudnirseldtianuieswerasedevseld
1) iilsameuariivdeliveoy 89 84.0 223 75.1 312 775
2) wigawe ualifivdeiueeu 16 15.1 68 22.9 84 20.8
3) liiteawe udlsisiniiau 1 0.9 5 1.7 6 15
o) lifiswe fosfduansuias sna. 0 0.0 1 03 1 0.2
kit 106 100.0 297 100.0 403 100.0
2.5 $wausndnluaseuaiafioguszinvianun (au)
1) esnimzomaiu 3 39 36.8 113 38.0 152 377
2) U 4-6 AU 65 61.3 176 59.3 241 59.8
3) W 79 AU 2 1.9 8 2.7 10 2.5
4) 1A 9 AU 0 0.0 0 0.0 0 0.0
374 106 100.0 297 100.0 403 100.0
1) el
1) ¥18
1.1) $rununaneiads () 2.0 2.0 2.0
1.2) Snnumeresingn (A 1.0 1.0 1.0
1.3) INnUNATIEEER (A) 5.0 5.0 5.0
2) %ieda
2.1) ﬁwmumw@méa (Aw) 2.0 2.0 2.0
2.2) Srnunemdsingn (au) 1.0 1.0 1.0
2.3) IIUNANIIEER (A1) 4.0 5.0 5.0
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528z 0-3 Alawuns s38z 3-5 Dlaluns smaIGau
gaziden U Sovaz U Sovaz U Sovaz
106 26.3 297 73.7 403 100.0
2) sandnfidaui/fiseld
1) aundniifiousi/dngldade (ew) 3.0 3.0 3.0
2) ndniidnuin/Ainelddan (au) 1.0 1.0 1.0
3) am%ﬁﬁmuﬁw/iiﬂﬂﬁqua (A1) 6.0 6.0 6.0
3) sandndilifewi
1) aundniilifaiiage (au) 2.0 2.0 2.0
2) aunFnitlifianuvishan (au) 1.0 1.0 1.0
3) auﬁﬂmﬂﬁwuﬁﬂqaqm (AY) 3.0 3.0 3.0
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528z 0-3 Alawuns s38z 3-5 Dlaluns smaIGau
wazden U Sovaz U Sovaz U Sovaz
106 26.3 297 73.7 403 100.0
d9uil 3 dayasnmudnden uszanmiasugia Feau Jagly
3.1 Yaqiullgvndsnuiidrdyneluinagusuvesiu
1) Ygymnsanaluey
1) Tuidl 99 93.4 283 95.3 382 94.8
2 7 6.6 14 47 21 5.2
571 106 100.0 297 100.0 403 100.0
STAUNANTENY
1) fouiian 0 0.0 6 a29 6 286
2) tlo 6 85.7 6 42.9 12 57.1
3) Y1unas 1 14.3 1 7.1 2 9.5
4)n 0 0.0 1 7.1 1 48
5) 11niign 0 0.0 0 0.0 0 0.0
571 7 100.0 14 100.0 21 100.0
2) Yagvnnsnsansiamvesauluyuwy
1) lidl 106 100.0 291 98.0 397 98.5
2 0 0.0 6 2.0 6 15
571 106 100.0 297 100.0 403 100.0
STAUNANIZNU
1) fositan 0 0.0 3 500 3 50.0
2) tloy 0 0.0 2 333 2 33.3
3) Urunang 0 0.0 1 16.7 1 16.7
4) 311n 0 0.0 0 0.0 0 0.0
5) wnilgn 0 0.0 0 0.0 0 0.0
591 0 0.0 6 100.0 6 100.0
3) Usgimenandia
1) lud 77 72.6 207 69.7 284 70.5
2) 29 274 90 30.3 119 29.5
591 106 100.0 297 100.0 403 100.0
SzAUNANSTNY
1) ouiian 2 6.9 8 8.9 10 8.4
2) tow 21 724 59 65.5 80 67.3
3) Yunans 4 13.8 17 18.9 21 17.6
4)n 2 6.9 6 6.7 8 6.7
5) 11niign 0 0.0 0 0.0 0 00
571 29 100.0 920 100.0 119 100.0
4) Jsgwmsniiy
1) Tuifl 105 99.1 293 98.7 398 98.8
2 1 0.9 4 13 5 12
571 106 100.0 297 100.0 403 100.0
SEAUNANIINU
1) fouilan 0 0.0 1 25.0 1 20.0
2) o 1 100.0 2 50.0 3 60.0
3) Urunang 0 0.0 1 25.0 1 20.0
4) unn 0 0.0 0 0.0 0 0.0
5) wnitan 0 0.0 0 0.0 0 0.0
591 1 100.0 4 100.0 5 100.0
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528z 0-3 Alawuns s38z 3-5 Dlaluns smaIGau
wazden U Sovaz U Sovaz U Sovaz
106 26.3 297 73.7 403 100.0
5) Jymsneldannmsusznauan@in
1) lud 102 96.2 289 97.3 391 97.0
2 4 38 8 27 12 3.0
Eletl 106 100.0 297 100.0 403 100.0
FZAUNANTZNUY
1) fouiian 0 0.0 0 0.0 0 0.0
2) tiow 1 25.0 3 37.5 q 333
3) Urunang 3 75.0 5 62.5 8 66.7
4) 1nn 0 0.0 0 0.0 0 0.0
5) 1nitgn 0 0.0 0 0.0 0 0.0
374 4 100.0 8 100.0 12 100.0
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528z 0-3 Alawuns s38z 3-5 Dlaluns smaIGau
wazden U Sovaz U Sovaz U Sovaz
106 26.3 297 73.7 403 100.0
6) Uymimsdneanu

1) lud 99 93.4 287 96.6 386 95.8

2 7 6.6 10 34 17 4.2
Eletl 106 100.0 297 100.0 403 100.0

FTAUNANTZNY

1) fenfian 1 143 3 30.0 4 235

2) tloy 2 28.6 6 60.0 8 47.1
3) Urunang 4 57.1 1 10.0 5 29.4

4) 1nn 0 0.0 0 0.0 0 0.0

5) 1niign 0 0.0 0 0.0 0 0.0
374 7 100.0 10 100.0 17 100.0

7) Usymanweynssu

1) lidl 106 100.0 296 99.7 402 99.8

2 0 0.0 1 03 1 0.2
ke 106 100.0 297 100.0 403 100.0

STAUNANIZNU

1) fositan 0 0.0 0 0.0 0 0.0
2) tloy 0 0.0 1 100.0 1 100.0

3) Urunang 0 0.0 0 0.0 0 0.0

4) 311 0 0.0 0 0.0 0 0.0

5) 3nitgn 0 0.0 0 0.0 0 0.0
33U 0 0.0 1 100.0 1 100.0

8) daymusznnsuds usasusinedu/nedna

1) lud 102 96.2 295 99.3 397 98.5

2) 4 38 2 0.7 6 15
kit 106 100.0 297 100.0 403 100.0

STAUNANTZNY

1) oviian 0 0.0 0 0.0 0 0.0
2) o 0 0.0 2 100.0 2 33.3

3) Urunans 0 0.0 0 0.0 0 0.0
4) 11n q 100.0 0 0.0 q 66.7

5) 1niign 0 0.0 0 00 0 0.0
374 4 100.0 2 100.0 6 100.0

3.2 Yagtuliymianadenddyiinuluiinayusuvesiiu
1) Jymduazeas, 1ui,ady

1) Ligd 50 47.2 193 65.0 243 60.3

2) 56 528 104 35.0 160 39.7
ke 106 100.0 297 100.0 403 100.0

sEAUNANSZNY

1) fouitan 3 54 21 202 24 150
2) tiog 48 85.7 75 72.1 123 76.9

3) Uhunans 5 8.9 8 7.7 13 8.1

4) 11n 0 0.0 0 0.0 0 0.0

5) 11niign 0 0.0 0 0.0 0 0.0
374 56 100.0 104 100.0 160 100.0

2) Jymandusunau
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528z 0-3 Alawuns s38z 3-5 Dlaluns smaIGau
wazden U Sovaz U Sovaz U Sovaz
106 26.3 297 73.7 403 100.0
1) laidl 104 98.1 295 99.3 399 99.0
2) i 2 19 2 0.7 4 1.0
ke 106 100.0 297 100.0 403 100.0
AUNANIINU
1) fouitan 0 0.0 2 100.0 2 50.0
2) o 1 50.0 0 0.0 1 25.0
3) Urunang 1 50.0 0 0.0 1 25.0
4) unn 0 0.0 0 0.0 0 0.0
5) sniign 0 0.0 0 0.0 0 0.0
373U 2 100.0 2 100.0 4 100.0
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s2u% 0-3 Dlaluns szug 3-5 Dlalwuns s2un32Gau
s18az15en U fowaz U fouaz F1UU Youaz
106 26.3 297 73.7 403 100.0
3) Usywdesdia
1) laid 91 85.8 273 91.9 364 90.3
28 15 14.2 24 8.1 39 9.7
59 106 100.0 297 100.0 403 100.0
SEAUNANTINU
1) fouiian 0 0.0 4 16.7 4 103
2) fiow 13 86.7 15 62.4 28 717
3) drunans 2 13.3 4 16.7 6 15.4
@) un 0 0.0 1 4.2 1 26
5) 1niign 0 0.0 0 0.0 0 0.0
59 15 100.0 24 100.0 39 100.0
a) Hyyuminide
1) lad 106 100.0 294 99.0 400 99.3
2 0 0.0 3 1.0 3 0.7
59 106 100.0 297 100.0 403 100.0
SEAUNANIINU
1) fositan 0 0.0 0 0.0 0 0.0
2) tog 0 0.0 2 66.7 2 66.7
3) Yrunang 0 0.0 1 333 1 333
4) unn 0 0.0 0 0.0 0 0.0
5) 3nitgn 0 0.0 0 0.0 0 0.0
59 0 0.0 3 100.0 3 100.0
5) Jsymimsasunay
1) g 106 100.0 293 987 399 99.0
2) 0 0.0 a4 13 4 1.0
59 106 100.0 297 100.0 403 100.0
STAUNANTZNU
1) oviian 0 0.0 2 500 2 500
2) tloy 0 0.0 2 50.0 2 50.0
3) drunans 0 0.0 0 0.0 0 0.0
@) 1 0 0.0 0 0.0 0 0.0
5) 1niign 0 0.0 0 00 0 0.0
59 0 0.0 a4 100.0 4 100.0
6) Unymvezyaslay
1) lad 104 98.1 295 99.3 399 99.0
2) i 2 1.9 2 0.7 4 1.0
59 106 100.0 297 100.0 403 100.0
FEAUNANTINU
1) fouiian 1 50.0 2 100.0 3 75.0
2) toy 1 50.0 0 0.0 1 25.0
3) Yrunans 0 0.0 0 0.0 0 0.0
4) 10 0 0.0 0 0.0 0 0.0
5) wnitan 0 0.0 0 0.0 0 0.0
59 2 100.0 2 100.0 4 100.0
7) Yywrguawaundle
1) g 106 100.0 294 99.0 400 99.3
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528z 0-3 Alawuns s38z 3-5 Dlaluns smaIGau
wazden U Sovaz U Sovaz U Sovaz
106 26.3 297 73.7 403 100.0
2)4 0 0.0 3 1.0 3 0.7
Eletl 106 100.0 297 100.0 403 100.0
FZAUNANTINUY
1) Youiian 0 0.0 0 0.0 0 0.0
2) Vo 0 0.0 1 33.3 1 33.3
3) drunans 0 0.0 1 33.3 1 33.3
4) 4n 0 0.0 1 333 1 333
5) 1niign 0 0.0 0 0.0 0 0.0
ke 0 0.0 3 99.9 3 99.9
8) AusssuvIRDY 9
1) lidl 106 100.0 297 100.0 403 100.0
2 0 0.0 0 0.0 0 0.0
374 106 100.0 297 100.0 403 100.0
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Y X
2a4lAsINsIssURAnTUdIuETUEUALAZIASE9ININa USEW lafu d1in (@nvrvsuniu) Usednt w.e. 2567

528z 0-3 Alawuns s38z 3-5 Dlaluns smaIGau
wazden U Sovaz U Sovaz U Sovaz
106 26.3 297 3.7 403 100.0
FZAUNANTINUY
1) fouiian 0 0.0 0 0.0 0 0.0
2) tey 0 0.0 0 0.0 0 0.0
3) Urunang 0 0.0 0 0.0 0 0.0
4) 1nn 0 0.0 0 0.0 0 0.0
5) Mﬂﬁqm 0 0.0 0 0.0 0 0.0
374 0 0.0 0 0.0 0 0.0
3.3 anmwaindeutagiuvasyuvulassey 1 Uiruin Wisuuladunniduunntiosifisda
1) Bisuudas 88 83.0 260 87.5 348 86.4
2) Wasuwas lud a¥adeuvenesnniuiiemadotiu ssuvassyUinaity uasiinaiaun 18 37
17.0 125 55 13.6
YUY
ket 106 100.0 297 100.0 403 100.0
szAUAINAINNIETA
3.3.1 TufiAng
1) ﬁ%u 17 94.4 35 94.6 52 94.5
2) wead 1 5.6 2 5.4 3 55
374 18 100.0 37 100.0 55 100.0
1) lufiemaiiagu lusedu
1) fouitan 0 0.0 0 0.0 0 0.0
2) floy 2 11.8 7 20.0 9 17.3
3) drunang 14 82.3 24 68.6 38 73.1
4) 311n 1 5.9 4 114 5 9.6
5) wnilan 0 0.0 0 0.0 0 0.0
33U 17 100.0 35 100.0 52 100.0
2) lufirmsiiugas Tusedu
1) fouiian 0 0.0 0 0.0 0 0.0
2) tloy 0 0.0 1 50.0 1 33.3
3) Urunans 1 100.0 1 50.0 2 66.7
4) 11n 0 0.0 0 0.0 0 0.0
5) 11niign 0 0.0 0 0.0 0 0.0
374 1 100.0 2 100.0 3 100.0
dauil 4 msfuitayatiansvadiasims uasanuAniiusenisdndunislasinisuesieh lndu $1in (evveuuiv)
4.1 virunsuvtedinuien ladu $1ia (@rvveuuiu) wisli
1) lainsu 1 0.9 10 34 11 2.7
2) N3 105 99.1 287 96.6 392 97.3
3 106 100.0 297 100.0 403 100.0
NIWANURETA
1) Mnmsniueuiin 18 11.3 51 11.3 69 11.3
2) AoUsnduius 0 0.0 3 0.7 3 05
3) eutwani/ieu 72 453 188 415 260 424
a) thituem 2 13 a 09 6 10
5) MIYPIUTIBAS/DURN./ANAUIA 0 0.0 3 0.7 3 0.5
6) fiyuu 66 a15 199 43.8 265 433
7) LAESIUAINTIUAUUTEN 1 0.6 5 1.1 6 1.0
394 159 100.0 453 100.0 612 100.0

4.2 Tufsinuan (2567) viuaglasunansznuainnisaniiunisiicnuunvesuism 1adu $10a (@rv1veuunu) videld
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528z 0-3 Alawuns s38z 3-5 Dlaluns smaIGau

wazden U Sovaz U Sovaz U Sovaz
106 26.3 297 73.7 403 100.0

1) Tilei5u 92 86.8 286 96.3 378 93.8

2) wngladu 14 132 11 3.7 25 6.2
EierY 106 100.0 297 100.0 403 100.0

szezANdUNS
1) insvghvluiiuiingy

1) Tuidl 1 7.1 0 0.0 1 4.0

2){l 13 92.9 11 100.0 24 96.0
374 14 100.0 11 100.0 25 100.0
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s2u% 0-3 Dlaluns szug 3-5 Dlalwuns s2un32Gau
s18az15en U fowaz U fouaz F1UU Youaz
106 26.3 297 73.7 403 100.0
SEAUNANTINU
1) fouiian 0 0.0 1 9.1 1 00
2) tlow 13 100.0 10 90.9 23 0.0
3) drunans 0 0.0 0 0.0 0 0.0
4)ann 0 0.0 0 0.0 0 0.0
5) 1niign 0 0.0 0 0.0 0 0.0
5 13 100.0 11 100.0 24 0.0
2) ﬂl‘mﬂuuﬁmﬂmﬁm"mnﬁa%u
1) Taldl 1 7.1 1 9.1 2 8.0
2) i 13 92.9 10 90.9 23 92.0
59 14 100.0 11 100.0 25 100.0
SELAUNANIINU
1) fositan 1 77 1 10.0 2 8.7
2) tog 12 92.3 9 90.0 21 91.3
3) drunang 0 0.0 0 0.0 0 0.0
4) unn 0 0.0 0 0.0 0 0.0
5) 3nitgn 0 0.0 0 0.0 0 0.0
59 13 100.0 10 100.0 23 100.0
3) fiaudnedudnanegunndu
1) laifl 6 42.9 10 90.9 16 64.0
2) il 8 57.1 1 9.1 9 36.0
59 14 100.0 11 100.0 25 100.0
STAUNANTZNU
1) ouiian 0 0.0 0 0.0 0 0.0
2) fiowy 8 100.0 1 100.0 9 100.0
3) drunans 0 0.0 0 0.0 0 0.0
4)ann 0 0.0 0 0.0 0 0.0
5) 11niign 0 0.0 0 00 0 0.0
59 8 100.0 1 100.0 9 100.0
4) Jymrdluazans, Lusin,adu
1) lad 14 100.0 11 100.0 25 100.0
2) i 0 0.0 0 100.0 0 0.0
59 14 100.0 11 200.0 25 100.0
FEAUNANTINU
1) fouiian 0 00 0 00 0 00
2) toy 0 0.0 0 0.0 0 0.0
3) drunans 0 0.0 0 0.0 0 0.0
4) 10 0 0.0 0 0.0 0 0.0
5) wnitan 0 0.0 0 0.0 0 0.0
59 0 0.0 0 0.0 0 0.0
5) Usywidessia
1) g 14 100.0 11 100.0 25 100.0
2) % 0 0.0 0 0.0 0 0.0
59 14 100.0 11 100.0 25 100.0
STAUNANTENU

1) fouiian 0 0.0 0 0.0 0 0.0
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2a4lAsINsIssURAnTUdIuETUEUALAZIASE9ININa USEW lafu d1in (@nvrvsuniu) Usednt w.e. 2567

528z 0-3 Alawuns s38z 3-5 Dlaluns smaIGau
wazden U Sovaz U Sovaz U Sovaz
106 26.3 297 73.7 403 100.0
2) Vo 0 0.0 0 0.0 0 0.0
3) Urunang 0 0.0 0 0.0 0 0.0
4) 1nn 0 0.0 0 0.0 0 0.0
5) 1niign 0 0.0 0 0.0 0 0.0
ke 0 0.0 0 0.0 0 0.0
6) Uymnisauunay
1) laddl 14 100.0 11 100.0 25 100.0
2 0 0.0 0 0.0 0 0.0
ke 14 100.0 11 100.0 25 100.0




A519agUuUUEITIREnLATEENY deAu uazauRaiudantsAluauiniun

Y X
2a4lAsINsIssURAnTUdIuETUEUALAZIASE9ININa USEW lafu d1in (@nvrvsuniu) Usednt w.e. 2567

528z 0-3 Alawuns s38z 3-5 Dlaluns smaIGau
wazden U Sovaz U Sovaz U Sovaz
106 26.3 297 73.7 403 100.0
FZAUNANTINUY
1) fouiian 0 0.0 0 0.0 0 0.0
2) Vo 0 0.0 0 0.0 0 0.0
3) Urunang 0 0.0 0 0.0 0 0.0
4) 1nn 0 0.0 0 0.0 0 0.0
5) Mﬂﬁ'sjm 0 0.0 0 0.0 0 0.0
ke 0 0.0 0 0.0 0 0.0
7) Yaymvezyariey
1) laddl 14 100.0 11 100.0 25 100.0
2 0 0.0 0 0.0 0 0.0
374 14 100.0 11 100.0 25 100.0
SELAUNANIINU
1) fositan 0 0.0 0 0.0 0 0.0
2) tloy 0 0.0 0 0.0 0 0.0
3) Urunang 0 0.0 0 0.0 0 0.0
4) 311n 0 0.0 0 0.0 0 0.0
5) 3nitgn 0 0.0 0 0.0 0 0.0
kit 0 0.0 0 0.0 0 0.0
8) Uaymnguaweunde
1) lud 14 100.0 11 100.0 25 100.0
2) 0 0.0 0 0.0 0 0.0
33U 14 100.0 11 100.0 25 100.0
STAUNANTZNY
1) ouiian 0 0.0 0 0.0 0 0.0
2) o 0 0.0 0 0.0 0 0.0
3) Urunans 0 0.0 0 0.0 0 0.0
4) 11n 0 0.0 0 0.0 0 0.0
5) 11niign 0 0.0 0 00 0 0.0
374 0 0.0 0 0.0 0 0.0
9) Usymimsdinalae
1) lifl 14 100.0 11 100.0 25 100.0
2) 0 0.0 0 0.0 0 0.0
374 14 100.0 11 100.0 25 100.0
SEAUNANIINU
1) fouiian 0 00 0 00 0 00
2) o 0 0.0 0 0.0 0 0.0
3) Urunang 0 0.0 0 0.0 0 0.0
4) unn 0 0.0 0 0.0 0 0.0
5) wnitan 0 0.0 0 0.0 0 0.0
ke 0 0.0 0 0.0 0 0.0
4.3 vihuaedasdsuisaiuligmdaadenvasuin ladu $1dn (Evnveuniu) wiali
1) laline 106 100.0 297 100.0 403 100.0
2) Ay 0 0.0 0 0.0 0 0.0
ki 106 100.0 297 100.0 403 100.0

daudl 5 anaudeiulunsufifanumasnslesiuuasuflunansznuduwndeuuazinasmsfamusnasnmstesiuuazudlonansenudauandon uasunsnisinanunansenudauandon




Y X
2a4lAsINsIssURAnTUdIuETUEUALAZIASE9ININa USEW lafu d1in (@nvrvsuniu) Usednt w.e. 2567

A519agUuUUEITIREnLATEENY deAu uazauRaiudantsAluauiniun

szee 0-3 Alawns s38e 3-5 flalns swATIFeu
eaziden Y Sowny Y Souny Y Souny
106 26.3 297 3.7 403 100.0
5.1 viufianudetuluszuunisianisiudawndey msuftnmusnasnistasiunazuflanansenudanndounazinasnisinmunansznuiawandoy voeuism lady $1in (@urveuuniy) viel
1) lidediu 0 0.0 0 0.0 0 0.0
2) eitu wnenmsiiunuiiuanlsiinanszusogmu 95 89.6 270 90.9 365 90.6
3) huamanudniiu 11 10.4 27 9.1 38 9.4
3 106 100.0 297 100.0 403 100.0
nsdfifianudesiulusdula
1) fiulasn 22 23.2 73 270 95 26.0
2) fhilaunans 73 76.8 197 73.0 270 74.0
3) fiilatiey 0 0.0 0 0.0 0 0.0
kit 95 100.0 270 100.0 365 100.0




A519agUuUUEITIREnLATEENY deAu uazauRaiudantsAluauiniun

Y X
2a4lAsINsIssURAnTUdIuETUEUALAZIASE9ININa USEW lafu d1in (@nvrvsuniu) Usednt w.e. 2567

528z 0-3 Alawuns s38z 3-5 Dlaluns smaIGau
wazden U Sovaz U Sovaz U Sovaz
106 26.3 297 73.7 403 100.0
dauil 6 msfuFtiayavnans anudasnisvasyuvy uazanueladenisdduauvain
6.1 Jagtwinuldfunsudeyadaisvasyuvulagisla (nauldiuinnit 1 4a)
1) MensEaeidss/ngyuy 30 188 85 18.8 115 188
2) ﬁa'ﬂwﬁa?ﬂa/ﬁamﬂizmﬂﬂisﬁwgﬁm 3 1.9 4 0.9 7 1.1
3) Lﬁauﬁﬁu 17 10.6 49 10.8 66 10.8
4) fihu/ i mihilvesis 72 44.9 215 474 287 46.8
5) UszMAINIaNIzaeLdes 34 21.3 90 19.9 124 20.2
6) A99AMNE 1 0.6 a4 0.9 5 0.8
7) Fesmanisussnduiusiiudeseulati (Line/FB) 3 1.9 6 13 9 15
kit 160 100.0 453 100.0 613 100.0
6.2 mndasfimanauinieluiiesdu vudndinisinsiaunduledasinusslosddeyuruuniiga (aauldunnd 1 4a)
1) szuvanssalna-ansisyunis 10 3.6 67 9.3 77 7.7
2) NMSWANNINISANY 67 24.3 177 24.6 244 24.5
3) a§199uadeendn 100 36.2 167 23.2 267 26.8
4) qmamﬁa A0UNIUA 45 16.3 132 18.4 177 17.8
5) sguuinwiaulaendy 27 9.8 103 14.3 130 13.1
6) WAlulaBn1anNIsinYng 27 9.8 73 10.2 100 10.1
kit 276 100.0 719 100.0 995 100.0
szuuassulna-nstsaguns
1.1) luiih 3 214 25 275 28 26.7
1.2) ﬁﬂﬂitﬂ? 4 28.6 17 18.7 21 20.0
1.3) auu 7 50.0 49 53.8 56 53.3
374 14 100.0 91 100.0 105 100.0
6.3 anuianeladenisafiunudiulssrduiusuaznisiidiusiuveddasenis
1) MmsUsznduiuidayatnasiieaiulasins
1) 1A 17 16.0 40 135 57 14.1
2) Yunang 87 82.1 232 78.1 319 79.2
3) ey 2 19 25 8.4 27 6.7
) lafemandiu 0 0.0 0 0.0 0 0.0
kit 106 100.0 297 100.0 403 100.0
2) msdamsguBauangox
1) 1A 30 283 70 23.6 100 24.8
2) Yunang 75 70.8 216 72.7 291 72.2
3) oy 1 0.9 11 37 12 3.0
) laifimmandiu 0 0.0 0 0.0 0 0.0
ke 106 100.0 297 100.0 403 100.0
3) msildaudauiansauiuyuyy
1) w1n 20 18.9 40 135 60 14.9
2) Yunang 53 50.0 168 56.5 221 54.8
3) tloy 33 31.1 89 30.0 122 30.3
) ladflrmandiu 0 0.0 0 0.0 0 0.0
ki 106 100.0 297 100.0 403 100.0

v A v o & o '
VBLAUDLUSIDVDAALAUDU € folasanng

1) gnliiinsarsuauluiiug

2) sgnliatiuayuianssumyiiuuasnnusendind dey
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A159ETULUURTIRENTILATERA dean wazauRaTiusiansAdunuHIuNn
vaslasanslssnunindudiuenusuduaziazasinsna usem lndu $1ia (@v1veuuwnv)

nguguryusy Ussdnl w.e. 2567

5282 0-3 Alawuns 5282 3-5 Alauns kRt
eaden U Sovaz U Sovaz U Yovaz
15 283 38 7.7 53 100.0
daufi 1 feyaialuglsiduntuad
1.1 ongvasdlidunual
1) 21309 0 0.0 0 0.0 0 0.0
2) 3140 U 0 0.0 1 2.6 1 1.9
3) 41-50 2 13.3 5 13.2 7 13.2
4) 1131 50 13 86.7 32 84.2 a5 84.9
ks 15 100.0 38 100.0 53 100.0
11919 @)
1) engiads @) 55.0 54 54.5
2) owgingn(@) 50.0 34.0 34.0
3) 91ggean(d) 59.0 59.0 59.0
1.2 e
1) e 10 66.7 26 68.4 36 67.9
2) e 5 33.3 12 31.6 17 32.1
33U 15 100.0 38 100.0 53 100.0
1.3 AU
1) My 1 6.7 6 15.8 7 13.2
2) flvgjtu 10 66.6 26 68.4 36 67.9
3) Buq I andlugd 4 267 6 158 10 189
33U 15 100.0 38 100.0 53 100.0
szezamseiuviue @)
1) szoznaissuvtaais @) 45 7.0 5.75
2) ssgnaissiumishan(@) 0.10 0.8 0.10
3) sgpgadssunlsgsan) 15.0 15.0 15.0
1.4 d1gun
1) Wns 15 100.0 38 100.0 53 100.0
2) daau 0 0.0 0 0.0 0 0.0
3) A3an 0 0.0 0 0.0 0 0.0
33 15 100.0 38 100.0 53 100.0
1.5 szhunsAnen
1) Usgaudnw 2 133 5 13.2 7 132
2) dseufnwmousiu 3 20.0 5 132 8 15.1
3) dssufnwimoutans/Ua. 7 46.7 16 420 23 434
4) aylsyyvserfisurivia. 0 0.0 3 7.9 3 57
5) Uy 3 20.0 9 23.7 12 22.6
6) ganifSoyes 0 0.0 0 0.0 0 0.0
7) lilsidrsunsanwluszuy 0 0.0 0 0.0 0 0.0
kietY 15 100.0 38 100.0 53 100.0
1.6 plldnunvasit
1) ogiiiFeusiiin 14 933 37 97.4 51 9.2
2) $heananiisy 1 6.7 1 26 2 38
ket 15 100.0 38 100.0 53 100.0
feunan
1) aawile 0 0.0 0 0.0 0 0.0
2) menziuseniduunie 0 0.0 0 0.0 0 00
3) manad ledud anys 1 100.0 1 100.0 2 100.0




A159ETULUURTIRENTILATERA dean wazauRaTiusiansAdunuHIuNn
vaslasanslssnunindudiuenusuduaziazasinsna usem lndu $1ia (@v1veuuwnv)

nguguryusy Ussdnl w.e. 2567

szez 0-3 Nlawns s38z 3-5 Nlawns Eett
Tuazden U Sovay U Souay U Yowaz
15 28.3 38 7.7 53 100.0
4) anald 0 0.0 0 0.0 0 0.0
5) AARZIUDN 0 0.0 0 0.0 0 0.0
6) AARZIUAN 0 0.0 0 0.0 0 0.0
99U 1 100.0 1 100.0 2 100.0
szaznmﬁagimﬁnﬁﬁ @)
1) iwznmﬁmjmﬁaﬁﬁm?{ﬂ Q) 30.0 30.0 30.0
2) szegnaniiegerdoiiisien ) 30.0 30.0 30.0
3) szeznaniiegerdiidasan®) 30.0 30.0 30.0
1.6.1 sumaiigheanagiii]
1) Sremunseunsy/Noul 0 0.0 0 0.0 0 0.0
2) iileUsznavondn 0 00 0 0.0 0 00
3) tomtoglml 0 0.0 0 0.0 0 0.0
4) mudomingany 0 00 0 00 0 00
5) yusssUAuT 1 100.0 1 100.0 2 100.0
ket 1 100.0 1 100.0 2 100.0




A159ETULUURTIRENTILATERA dean wazauRaTiusiansAdunuHIuNn

vpdlasinslsenunandudiususudnasiaiasdnsna usem ladu d1ia (Eviveuui)

nguguryusy Ussdnl w.e. 2567

5282 0-3 Alawuns 5282 3-5 Alauns kRt
eaden U Sovaz U Sovaz U Yovaz
15 283 38 7.7 53 100.0
1.7 viudnezéelvegiidunialsi
1) Anazéne 0 0.0 0 0.0 0 0.0
2) WiAnawihe ez enfodausiin Ania LLaS@i@Uﬂ%’Jaéﬁﬂj 15 100.0 38 100.0 53 100.0
3) lduilla 0 0.0 0 0.0 0 0.0
59U 15 100.0 38 100.0 53 100.0
daufl 2 foyadnuiasugiavesniaiiou
2.1 913nwndn/uwnasneldvanvesniaBeu
1) imsinues laud dgndm 15 100.0 32 84.3 a7 88.7
2) Sudslulsarugnamnssy 0 0.0 1 26 1 1.9
3) Suswny/minesFiamne 0 0.0 0 0.0 0 0.0
a) fuheily 0 00 q 10.5 4 75
5) fwe 0 0.0 1 2.6 1 1.9
6) ganadi/Adnvesianis 0 0.0 0 0.0 0 0.0
7) Sudsluniainunsnssy 0 0.0 0 0.0 0 0.0
33U 15 100.0 38 100.0 53 100.0
2.2 edwsev/undenelfiduvesssvnslugusw/mydtiy
1) imsineas laud Ugndn 0 0.0 1 26 1 1.9
2) Fudslulsarugnamnssy 1 6.7 8 211 9 17.0
3) Suswny/minesgiamie 0 0.0 0 0.0 0 0.0
a) fuhaily 13 86.6 23 605 36 679
5) fwe 0 0.0 3 79 3 5.7
6) ganadi/Advesianis 0 0.0 0 0.0 0 0.0
7) Judslunianunsnssy 1 6.7 3 79 il 75
33 15 100.0 38 100.0 53 100.0
daufl 3 foyasnmuandou uazanimiasugia deau Jaglu
3.1 Yagthuilymsauiiddgynelundnayruvswing
1) Jymmsdnalue
1) laidl 10 66.7 25 65.8 35 66.0
2)§l 5 33.3 13 34.2 18 34.0
33 15 100.0 38 100.0 53 100.0
SLAUNANTZNY
1) ipuiign 0 00 1 77 1 56
2) ey 3 60.0 9 69.2 12 66.6
3) Yunand 1 20.0 2 15.4 3 16.7
4) 110 1 20.0 1 7.7 2 11.1
5) wnilgn 0 00 0 0.0 0 00
ket 5 100.0 13 100.0 18 100.0
2) Ygmmsmsiazinmvesaulugusy
1) laifl 14 933 36 94.7 50 94.3
2) 1 67 2 53 3 57
ket 15 100.0 38 100.0 53 100.0
FTAUNANTINY
1) tipuitgn 1 100.0 2 100.0 3 100.0
2) ey 0 0.0 0 0.0 0 0.0
3) Yunand 0 0.0 0 0.0 0 0.0
4) 1n 0 0.0 0 0.0 0 0.0




A159ETULUURTIRENTILATERA dean wazauRaTiusiansAdunuHIuNn
vaslasanslssnunindudiuenusuduaziazasinsna usem lndu $1ia (@v1veuuwnv)

nguguryusy Ussdnl w.e. 2567

5282 0-3 Alawuns 5282 3-5 Alauns kRt
eaden U Sovaz U Sovaz U Yovaz
15 283 38 71.7 53 100.0
5) mn‘ﬁqm 0 0.0 0 0.0 0 0.0
Eiety 1 100.0 2 100.0 3 100.0
3) Yoy andia
1 ld 3 20.0 6 15.8 9 17.0
2) 8 12 80.0 32 84.2 44 83.0
Eiety 15 100.0 38 100.0 53 100.0
SLAUNANIZNY
1) auiign 0 00 1 3.1 1 23
2) tloy 10 83.4 26 81.3 36 81.8
3) Uunana 1 83 4 12.5 5 11.4
4) 11n 1 83 1 3.1 2 45
5) unlgn 0 00 0 0.0 0 00
33U 12 100.0 32 100.0 44 100.0




A159ETULUURTIRENTILATERA dean wazauRaTiusiansAdunuHIuNn

vpdlasinslsenunandudiususudnasiaiasdnsna usem ladu d1ia (Eviveuui)

nguguryusy Ussdnl w.e. 2567

5282 0-3 Alawuns 5282 3-5 Alauns kRt
Tuazden U Sovaz U Sovaz U Yowaz
15 283 38 7.7 53 100.0
4) Yaymanaswidy
1 ld 14 93.3 35 92.1 49 92.5
21 1 6.7 3 79 4 75
59U 15 100.0 38 100.0 53 100.0
STAUNANIENY
1) uaaﬁqw 0 0.0 0 0.0 0.0
2) toy 1 100.0 3 100.0 4 100.0
3) Yunang 0 0.0 0 0.0 0 0.0
4) wn 0 0.0 0 0.0 0 0.0
5) uniign 0 00 0 0.0 0 00
M 1 100.0 3 100.0 4 100.0
5) Usywnseldainnisusenauan@n
1) lug 14 933 34 89.5 48 90.6
23 1 67 4 10.5 5 9.4
EeH 15 100.0 38 100.0 53 100.0
SLAUNANTENY
1) tfaniign 0 00 0 0.0 0 00
2) tloy 1 100.0 4 100.0 5 100.0
3) Uunana 0 0.0 0 0.0 0 0.0
4) 11n 0 0.0 0 0.0 0 0.0
5) 1nfian 0 00 0 0.0 0 00
EeH 1 100.0 4 100.0 5 100.0
6) Usymnisineau
1) lifl 10 66.7 29 76.3 39 73.6
23 5 333 9 23.7 14 26.4
M 15 100.0 38 100.0 53 100.0
STAUNANTZNY
1) ipuiign 1 20.0 2 222 3 214
2) tey 3 60.0 6 66.7 9 64.3
3) Yunand 0 0.0 0 0.0 0 0.0
4) 10 1 20.0 1 111 2 14.3
5) wnlgn 0 00 0 0.0 0 00
EeH 5 100.0 9 100.0 14 100.0
7) Yymarwsynssu
IDIEY 15 100.0 38 100.0 53 100.0
2% 0 0.0 0 0.0 0 0.0
M 15 100.0 38 100.0 53 100.0
TAUNANTINY
1) tipuitgn 0 00 0 0.0 0 00
2) tioy 0 0.0 0 0.0 0 0.0
3) dunang 0 0.0 0 0.0 0 0.0
4) 310 0 0.0 0 0.0 0 0.0
5) wnilgn 0 00 0 0.0 0 00
ekt 0 0.0 0 0.0 0 0.0
8) daymusznsuds ussausniu/sneina
1) Lid 12 80.0 34 89.5 46 86.8




A159ETULUURTIRENTILATERA dean wazauRaTiusiansAdunuHIuNn

vpdlasinslsenunandudiususudnasiaiasdnsna usem ladu d1ia (Eviveuui)

nguguryusy Ussdnl w.e. 2567

5282 0-3 Alawuns 5282 3-5 Alauns kRt

eaden U Sovaz U Sovaz U Yovaz
15 283 38 7.7 53 100.0

2)u 3 20.0 qa 10.5 7 13.2
Eiety 15 100.0 38 100.0 53 100.0

SLAUNANIZNY

1) uaaﬁqw 0 0.0 0 0.0 0 0.0

2) toy 1 33.3 3 75.0 57.1

3) Urunane 2 66.7 1 25.0 3 429

4) wn 0 0.0 0 0.0 0 0.0

5) unilgn 0 00 0 0.0 0 0.0
Eiety 3 100.0 4 100.0 7 100.0

3.2 Jegtiudlgmiwandeuddyiinulurinugusuvasiy
1) Uywnduazeas, 1iin,ay

1) Lid 5 333 15 39.5 20 377

2) 4 10 66.7 23 60.5 33 62.3
33U 15 100.0 38 100.0 53 100.0




A159ETULUURTIRENTILATERA dean wazauRaTiusiansAdunuHIuNn
vaslasanslssnunindudiuenusuduaziazasinsna usem lndu $1ia (@v1veuuwnv)

nguguryusy Ussdnl w.e. 2567

5282 0-3 Alawuns 5282 3-5 Alauns kRt
Tuazden U Sovaz U Sovaz U Yovaz
15 283 38 7.7 53 100.0
STAUNANTENY
1) fouiign 1 100 0 0.0 1 3.0
2) tloy 7 70.0 17 73.9 24 728
3) Yrunang 2 20.0 6 26.1 8 24.2
4) 1n 0 0.0 0 0.0 0 0.0
5) snfian 0 00 0 0.0 0 0.0
Eiety 10 100.0 23 100.0 33 100.0
2) Jymndusunay
1) laidl 13 86.7 34 89.5 47 88.7
2) 4 2 133 4 10.5 6 113
33U 15 100.0 38 100.0 53 100.0
STAUNANTENY
1) ouiign 0 00 0 0.0 0 00
2) tioy 2 100.0 2 50.0 66.7
3) Yrunane 0 0.0 2 50.0 2 333
4) 3nn 0 0.0 0 0.0 0 0.0
5) uniign 0 00 0 0.0 0 00
33U 2 100.0 4 100.0 6 100.0
3) Ugywnidesna
1) lug 13 86.7 31 81.6 a4 83.0
23 2 133 7 184 9 17.0
33U 15 100.0 38 100.0 53 100.0
SLAUNANTZNY
1) ipuiign 1 50.0 2 286 3 333
2) tioy 0 0.0 3 42.8 3 333
3) Yrunane 1 50.0 2 28.6 3 333
4) 3n 0 0.0 0 0.0 0 0.0
5) unlgn 0 00 0 0.0 0 00
33 2 100.0 7 100.0 9 99.9
a) gy
1) Lid 12 80.0 36 94.7 48 90.6
2)4 3 20.0 2 53 5 9.4
33 15 100.0 38 100.0 53 100.0
STAUNANTZNUY
1) tiaviign 0 00 0 0.0 0 00
2) tioy 0 0.0 0 0.0 0.0
3) Yrunane 3 100.0 2 100.0 5 100.0
4) 3n 0 0.0 0 0.0 0 0.0
5) wnilgn 0 00 0 0.0 0 00
ket 3 100.0 2 100.0 5 100.0
5) Ugynansauunay
1) lid 15 100.0 35 92.1 50 94.3
2)u 0 0.0 3 79 3 5.7
ket 15 100.0 38 100.0 53 100.0
TAUNANTINY
1) tiaviign 0 00 0 0.0 0 00




A159ETULUURTIRENTILATERA dean wazauRaTiusiansAdunuHIuNn

vpdlasinslsenunandudiususudnasiaiasdnsna usem ladu d1ia (Eviveuui)

nguguryusy Ussdnl w.e. 2567

5282 0-3 Alawuns 5282 3-5 Alauns kRt
eaden U Sovaz U Sovaz U Yovaz
15 283 38 71.7 53 100.0
2) tloy 0 0.0 3 100.0 3 100.0
3) Yrunang 0 0.0 0 0.0 0 0.0
4) un 0 0.0 0 0.0 0 0.0
5) snfian 0 00 0 0.0 0 0.0
Eiety 0 0.0 3 100.0 3 100.0
6) Unymuesyalos
1 ld 14 93.3 37 97.4 51 96.2
21 1 6.7 1 26 2 3.8
Eiety 15 100.0 38 100.0 53 100.0




A159ETULUURTIRENTILATERA dean wazauRaTiusiansAdunuHIuNn
vaslasanslssnunindudiuenusuduaziazasinsna usem lndu $1ia (@v1veuuwnv)

nguguryusy Ussdnl w.e. 2567

5282 0-3 Alawuns 5282 3-5 Alauns kRt
eaden U Sovaz U Sovaz U Yovaz
15 283 38 7.7 53 100.0
SLAUNANIENY
1) uaaﬁqw 0 0.0 0 0.0 0.0
2) tioy 1 100.0 1 100.0 2 100.0
3) Urunane 0 0.0 0 0.0 0 0.0
4) un 0 0.0 0 0.0 0 0.0
5) 1nlgn 0 00 0 0.0 0 0.0
Eiety 1 100.0 1 100.0 2 100.0
7) Ygymgunwaunile
1) laidl 15 100.0 37 97.4 52 98.1
2) 4 0 0.0 1 26 1 1.9
33U 15 100.0 38 100.0 53 100.0
SLAUNANIENY
1) iouiign 0 00 0 0.0 0 00
2) ey 0 0.0 1 100.0 1 100.0
3) Yunang 0 0.0 0 0.0 0 0.0
4) 1n 0 0.0 0 0.0 0 0.0
5) 1nfian 0 00 0 0.0 0 00
33U 0 0.0 1 100.0 1 100.0
8) fusssUTIRBY 9
1) Lid 15 100.0 37 97.4 52 98.1
2) 4 0 0.0 1 26 1 1.9
33U 15 100.0 38 100.0 53 100.0
STAUNANTINUY
1) ipuiign 0 00 0 0.0 0 00
2) ey 0 0.0 1 100.0 1 100.0
3) Yunang 0 0.0 0 0.0 0 0.0
4) 1n 0 0.0 0 0.0 0 0.0
5) unilgn 0 00 0 0.0 0 00
33 0 0.0 1 100.0 1 100.0
3.3 anwwandenilagtuvesgurulnesey 1 Bikuan Wasuuladuanifuanndesiiedn
1) lshiAsuuva 4 26.7 15 39.5 19 35.8
2) Wasuuas lud asadeureeifindy fanumadyiu amsrsaulnaftu 11 733 23 60.5 34 602
ket 15 100.0 38 100.0 53 100.0
3.3.1 fiAN9
1) Tuiimmadiatu 10 909 21 913 31 912
2) lufiemaiiugas 1 9.1 2 8.7 3 8.8
ket 11 100.0 23 100.0 34 100.0
szauAUAURIWela
1) lufiamefintu Tussdu
1) tfaniign 0 00 0 0.0 0 00
2) foy 1 10.0 1 4.8 2 6.5
3) Uunana 5 50.0 11 52.3 16 51.6
4) 11n q 40.0 9 429 13 419
5) 1nfian 0 00 0 0.0 0 00
574 10 100.0 21 100.0 31 100.0

2) ludiAnsiiugas Tuszau




A159ETULUURTIRENTILATERA dean wazauRaTiusiansAdunuHIuNn
vaslasanslssnunindudiuenusuduaziazasinsna usem lndu $1ia (@v1veuuwnv)

nguguryusy Ussdnl w.e. 2567

5282 0-3 Alawuns 5282 3-5 Alauns kRt
eaden U Sovaz U Sovaz U Yovaz
15 283 38 7.7 53 100.0
1) fioeiign 0 00 0 0.0 0 0.0
2) toy 0 0.0 0 0.0 0 0.0
3)Uunang 1 100.0 2 100.0 3 100.0
4) un 0 0.0 0 0.0 0 0.0
5) mn‘ﬁqm 0 0.0 0 0.0 0 0.0
Eiety 1 100.0 2 100.0 3 100.0
daudi 4 msfufuazanudaiiudenisandunisiasinisvesuism lndu $1ia (arvnvouuiv)
4.1 vinunuwzeiinudem ladu $1ia (anviveuun) wiels
1) ldwnsu 0 0.0 0 0.0 0 0.0
2) N5 15 100.0 38 100.0 53 100.0
33U 15 100.0 38 100.0 53 100.0




A159ETULUURTIRENTILATERA dean wazauRaTiusiansAdunuHIuNn

vpdlasinslsenunandudiususudnasiaiasdnsna usem ladu d1ia (Eviveuui)

nguguryusy Ussdnl w.e. 2567

5282 0-3 Alawuns 5282 3-5 Alauns kRt
Tuazden U Sovaz U Sovaz U Yowaz
15 283 38 7.7 53 100.0
NIVNNUNAILA
1) Mnnseiuemdiinn 8 25.0 222 81.7 230 75.6
2) doUssanduius 0 0.0 0 0.0 0 0.0
3) douthu/ani/fiou 6 18.7 12 aa 18 5.9
4) Bmihiiusen 3 9.4 5 1.8 8 2.6
5) YIE9IUTIVNIT/BUA./ANAUTA 4 125 12 4.4 16 53
6) fuheuvy 4 12,5 5 18 9 3.0
7) WeIuRanNTINAUUIEN 7 21.9 16 59 23 76
kiety 32 100.0 272 100.0 304 100.0
4.2 vnuaglFSunansznuanmasfiunsiiiuaneasuisn ladu $1ia (@uvauudv) wialsi
1) Lildsu 5 333 22 57.9 27 50.9
2) wldsy 10 66.7 16 42.1 26 49.1
39U 15 100.0 38 100.0 53 100.0
srazaAtunTg
1) isughaluiuiifitu
1) laidl 0 0.0 0 0.0 0 0.0
2)§l 10 100.0 16 100.0 26 100.0
33U 10 100.0 16 100.0 26 100.0
STAUNANTZNUY
1) ouiign 1 100 1 6.3 2 7.7
2) tioy 8 80.0 15 93.7 23 88.5
3) Urunan 1 10.0 0 0.0 1 3.8
4) 3n 0 0.0 0 0.0 0 0.0
5) unilgn 0 00 0 0.0 0 00
33 10 100.0 16 100.0 26 100.0
2) ﬂuwuﬁmmm%cymnﬁa%u
1) laidl 1 10.0 1 6.3 2 7.7
2) 9 90.0 15 93.7 24 923
33 10 100.0 16 100.0 26 100.0
SLAUNANTZNY
1) ipuiign 0 00 1 67 1 42
2) tiog 9 100.0 14 93.3 23 95.8
3) Yrunane 0 0.0 0 0.0 0 0.0
4) 3170 0 0.0 0 0.0 0 0.0
5) wnilgn 0 00 0 0.0 0 00
ket 9 100.0 15 100.0 24 100.0
3) fiusneduidranaguintu
1) lid 5 50.0 5 313 10 38.5
2) il 5 50.0 11 68.7 16 61.5
ket 10 100.0 16 100.0 26 100.0
FLAUNANTZNY
1) tipuitgn 0 00 0 0.0 0 00
2) tioy i 80.0 9 81.8 13 81.2
3) Yrunane 1 20.0 1 9.1 2 125
4) 1n 0 0.0 1 9.1 1 6.3
5) wnlgn 0 00 0 0.0 0 00
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vpdlasinslsenunandudiususudnasiaiasdnsna usem ladu d1ia (Eviveuui)

nguguryusy Ussdnl w.e. 2567

5282 0-3 Alawuns 5282 3-5 Alauns kRt
Tuazden U Sovaz U Sovaz U Yowaz
15 283 38 71.7 53 100.0
Eiety 5 100.0 11 100.0 16 100.0
4) Ugynmdluazeny, 1wain,Adu
1) laidl 10 100.0 16 100.0 26 100.0
2) 0 0.0 0 0.0 0 0.0
Eiety 10 100.0 16 100.0 26 100.0
STAUNANIZNUY
1) fesiian 0 0.0 0 0.0 0 0.0
2) tloy 0 0.0 0 0.0 0 0.0
3) Yunang 0 0.0 0 0.0 0 0.0
4) 1n 0 0.0 0 0.0 0 0.0
5) unilgn 0 00 0 0.0 0 00
33U 0 0.0 0 0.0 0 0.0
5) Usywnidesna
1) Lid 10 100.0 16 100.0 26 100.0
2) 4 0 0.0 0 0.0 0 0.0
33U 10 100.0 16 100.0 26 100.0
STAUNANTZNUY
1) ouiign 0 00 0 0.0 0 00
2) ey 0 0.0 0 0.0 0 0.0
3) Yrunane 0 0.0 0 0.0 0 0.0
4) 1n 0 0.0 0 0.0 0 0.0
5) unilgn 0 00 0 0.0 0 00
33 0 0.0 0 0.0 0 0.0
6) Usyvnnisauunau
1) lid 10 100.0 16 100.0 26 100.0
2) 0 0.0 0 0.0 0 0.0
33 10 100.0 16 100.0 26 100.0
STAUNANTZNY
1) ipuiign 0 00 0 0.0 0 00
2) ey 0 0.0 0 0.0 0 0.0
3) Yrunane 0 0.0 0 0.0 0 0.0
4) 1n 0 0.0 0 0.0 0 0.0
5) unilgn 0 00 0 0.0 0 00
33 0 0.0 0 0.0 0 0.0
7) Unymrwezyadloy
1) lid 10 100.0 16 100.0 26 100.0
2 0 0.0 0 0.0 0 0.0
ket 10 100.0 16 100.0 26 100.0
FLAUNANTINY
1) tipuitgn 0 00 0 0.0 0 00
2) tioy 0 0.0 0 0.0 0 0.0
3) Yrunane 0 0.0 0 0.0 0 0.0
4) 1n 0 0.0 0 0.0 0 0.0
5) wnlgn 0 00 0 0.0 0 00
ket 0 0.0 0 0.0 0 0.0

8) Uaymrgunwaundly
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vaslasanslssnunindudiuenusuduaziasasinsna Usem lndu S1ia (@1v1veuuny)

nguguryusy Ussdnl w.e. 2567

5282 0-3 Alawuns 5282 3-5 Alauns kRt
eaden U Sovaz U Sovaz U Yovaz
15 283 38 7.7 53 100.0
1) laidl 10 100.0 16 100.0 26 100.0
2)d 0 0.0 0 0.0 0 0.0
Eiety 10 100.0 16 100.0 26 100.0
STAUNANIENY
1) Uosngn 0 0.0 0 0.0 0 0.0
2) tioy 0 0.0 0 0.0 0 0.0
3) Urunane 0 0.0 0 0.0 0 0.0
4) wn 0 0.0 0 0.0 0 0.0
5) mn‘ﬁq&w 0 0.0 0 0.0 0 0.0
kiety 0 0.0 0 0.0 0 0.0
9) Jsyinisdnalue
1) laidl 10 100.0 16 100.0 26 100.0
2)d 0 0.0 0 0.0 0 0.0
kiety 10 100.0 16 100.0 26 100.0
STAUNANTZNUY
1) uosngn 0 0.0 0 0.0 0 0.0
2) ey 0 0.0 0 0.0 0 0.0
3) Yrunane 0 0.0 0 0.0 0 0.0
4) 3n 0 0.0 0 0.0 0 0.0
5) unlgn 0 00 0 0.0 0 00
kietY 0 0.0 0 0.0 0 0.0
4.3 vinuanfesSeuisafuilymduandouvec3en lndu $1fn (@vweuuiu) viels
1) laiipe 15 100.0 38 100.0 53 100.0
2) 1Ay 0 0.0 0 0.0 0 0.0
33 15 100.0 38 100.0 53 100.0
daufl 5 anudediulunisufifmusnasnistasiuasudlonansznudunndounazainasnsanusnasnistiesiusasudlonanszudaandon uazanasnisiemamansenudandon
5.1 viufienudeiiulussuunsianisiudanaden msuftiinuuasnistesiunasutlonansenudanadounazuinasnisianiunansenudauanien vasu3om ndu $1fn (anw1vauurv) wiels
1) lsestu 0 00 0 0.0 0 00
2) eriu imznssuiuauiiunliinanssnusiesuu 15 100.0 38 100.0 53 100.0
3) laluansmuAnuiu 0 0.0 0 0.0 0 0.0
ket 15 100.0 38 100.0 53 100.0
nstififandesiuluszaula
1) shilaann 9 60.0 12 316 21 396
2) ffulavunans 6 40.0 26 68.4 32 60.4
3) shulaties 0 0.0 0 0.0 0 0.0
ket 15 100.0 38 100.0 53 100.0
dufl 6 Ms¥uideyatinams anudesnsvasyuvy uazanumeladenisdndunuresion
6.1 tagtwinuldfunnudeyatnasvasusulneitla (maulduinndt 1 de)
1) venszaeide s/ Angyuuuy 3 13.0 8 9.8 11 10.5
2) figrumidede/ARnuseniaUsesmtu 0 0.0 0 0.0 0 0.0
3) iiieuthu 0 0.0 1 1.2 1 1.0
a) fhivgau/dmihfivesdy 13 56.6 31 37.7 a4 418
5) Usgnrannsanseanedes 0 0.0 29 354 29 27.6
6) @3Ny 3 13.0 4 4.9 7 6.7
7) FeanensUszaduiusinudessulatl (Line/FB) 4 174 9 11.0 13 124
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vpdlasinslsenunandudiususudnasiaiasdnsna usem ladu d1ia (Eviveuui)

nguguryusy Ussdnl w.e. 2567

5282 0-3 Alawuns 5282 3-5 Alauns kRt
eaden U Sovaz U Sovaz U Yovaz
15 283 38 71.7 53 100.0
Eiety 23 100.0 82 100.0 105 100.0
6.2 mindasfinsiannnelutisedy viuAndastimstauduledeziaus lvddeyuwuuniign (aeulduinndt 1 4a)
1) ssuuanstsaUlna-a1s1syunts 7 9.7 16 9.4 23 9.5
2) MIAALNINSAN 10 139 22 12.9 32 13.2
3) @5199 a5 TH 12 16.8 33 19.1 a5 18.4
4) qmamﬂﬂ AnuUngIUIa 3 4.2 10 58 13 53
5) szuuinwnulasnsdiy 7 9.7 13 76 20 8.2
6) WAlulaBn9NISNENS 5 6.9 13 7.6 18 74
Eiety 72 100.0 171 100.0 243 100.0
sruuassulna-a1ssyUns
1.1) Il 4 40.0 9 36.0 13 37.1
12) thussth 3 300 6 240 9 258
1.3) aUU 3 30.0 10 40.0 13 37.1
33U 10 100.0 25 100.0 35 100.0
6.3 anuianelasanisanfiunufulssurduiusuaznisiidaussuvedlasinis
1) Msuszenduiuseyarimsiiesiulasins
1) 1n 1 6.7 2 53 3 57
2) Yrunane 13 86.6 31 81.5 aa 83.0
3) tioy 1 6.7 5 13.2 6 11.3
) lifinnaiiu 0 0.0 0 0.0 0 0.0
33U 15 100.0 38 100.0 53 100.0
2) mssamafnudauandan
1) 1n 3 20.0 7 184 10 189
2) Yrunana 12 80.0 28 73.7 40 75.4
3) ey 0 0.0 3 79 3 5.7
) lifinnaiiu 0 0.0 0 0.0 0 0.0
33 15 100.0 38 100.0 53 100.0
3) mafidausaufanssuiuyavy
1) 10 0 0.0 2 53 2 3.8
2) Yrunana 7 46.7 16 a2.1 23 43.4
3) tlog 8 533 20 52.6 28 52.8
) lifinnaiiu 0 0.0 0 0.0 0 0.0
33 15 100.0 38 100.0 53 100.0
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4. waueuuzosnltinisinseulunug

5agnbiudsnusmfnssulugusuvdeianssudsendlungin




ANARNUIN 3-22

na13 U ieunaIu)uANIsIATIZRBNBY




N5ulSIUYAEINNTTY
DUUNTEIWN © wrevjangyy
WASIUNT NN @000

‘ﬁ N ocmecl@)/ MG €l @

o,
b o wgAIMEU ebw
503 WaswwlasterasljuiRnsinsisiionau uagsreeignilsdesuiungilvunesjifinis
Aszienyy

L

Sou NTINMIEIANT USEN 8301 wauuemes wewd 1185y drin

91908 Avetunslaw/dony/wWasuulaiyaains wavylinansuaiivrosioJuinsiaszionty
aviul oo Uy o&oa

dadande wnasuuuTnenidefsuuawariasiRnsliesevieniu uwassenigSutunale
VosfuRnsiwedientu U3EM 510U wauUaMe3 wous SIEST 911R §1WIU @ WNY

a a o @

° Sy e a v ad B 4 I3 - -
AuA1Yeiensdis USEM B3ON wauueImNes uoun 1A%y e Yeidsunacio
WosUf UM ienty nRy Ve 830 wauueymes 9in Wu Ui 830 uauuesmel weus
51@5% 10 waesieenenisdeiuiuvslawienl UAnMTIiwseienuu lausdeu 3-amo donuiidayi

®0 FOEMBATARN oo Muavivmse sunailouunys Jmiauuny3 sensulssugaamnssy Uy

nsulssaugaamnssufiansanud IAsuwlasieve s foAnsiinsesiiensy
L U3 8380 wauuesmes $1in 1y v 38w uavuesmed ueud A%y S uazseany
mifsAesutunnlouiesufoinsiesziienyy Tnelosusenousil

n. gAuAuvipUfiRn1sinseiienuy

®) WIEMIANT A eiTuavil :-ano-A-0ooe
o) Wea s Wiee nziTEuan? -mmo-A-oook
o) WILUUAT HAIAD louauil -mmo-A-ooom
¥, WwihitiesfuAnisieseionyu
o) Wiy lyeazila N TEUanT -mno-3-cook
b) WNAIYBIUATY Ynslans neifouasil -mmo-9-ooom
on) WNATIUNTIEY FI550ULA yeleuavil 1-mmo-1-0ooe
) WeAARAR andl neifEuavil 1-amo--0ood

. vautngvinasuanuilesuiunedsuliimsgiludAinge anudsideunsie

Nlsd@oavull...



o -

nilsdoadullagnunogluiud bo gaal bewe MnUssasrazAsagnilidasuiy

neilswpnfiAiminnsientuy guaweseaignseuenansusenauAveronsulsanugmang sy
el vo U newiudugvemsdeTuTunsIdswiesUUAm s eiianyu

FUSIUL NNV

YDLEAIAIINNUDD

LQ\/@(,\JM J

(wedsiend Srs19nT o4 oxgET)
59905Us UfURT1emsuny
sdudnsulssnugnamnsIN

nevidzuaifsuiyuanylseu
NANENATEIUNITN TR IEvinaaeuNaiviasne leuiosl fusnis
5. 0 b&mo pmeb 78 beon-&

5815 o bemo bmelb 78 bec

luswilddidnnselind saraban@diw.mail.go.th




v @ ey = = a wa a ' o X =
lnasuuuTnenlsdefeuslasderasufifinsinsiziionyu uazdeatgiulunaleu

WesUfuAnsasIzionau

USEn 90U LauUDIINGT LauA LAY 1A @UNLUeY 2-mmo

3
o o

il a1 omeo(a) @6 €0 & alull 19 9 WHAIMEY &b

1 o 4 o &! o o
vaudeasuanenlasuTuNsdsuaINnsulseUGAIIMNTIN UM « 578013

£ 4 4
o o

Y1/Ads 97U 9 51815

aduil ansuaiiv eI
1 Biochemical Oxygen Demand | 1) 5-Day BOD Test, Azide Modification Method
2) 5-Day BOD Test, Membrane Electrode Method
2 Chemical Oxygen Demand Closed Reflux, Titrimetric Method
3 Oil & Grease Liquid-Liquid, Partition-Gravimetric Method
4 pH Electrometric Method
5 Sulfide lodometric Method
6 Temperature Laboratory and Field Methods
7 | Total Dissolved Solids Dried at 180 °C
8 Total Kjeldahl Nitrogen Semi-Micro-Kjeldahl Method
g Total Suspended Solids Dried at 103 - 105 °C o
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APHA, AWWA, WEF. Standard Methods for the Examination of Water and Wastewater.
23" ed. Washington, DC: APHA, 2017.
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ffui GUPHGITLE FUATIA
1 Arsenic Digestion, Inductively Coupled Plasma Methodm
2 Barium Digestion, Inductively Coupled Plasma Methodlz]
3 Biochemical Oxygen Demand | 1) 5-Day BOD Test, Azide Modification Method”
2) 5-Day BOD Test, Membrane Electrode Methodm

i Cadmium Digestion, Inductively Coupled Plasma Method”
5 Chemical Cxygen Demand Closed Reflux, CoiorimetricMethod[zl
6 Chromium Digestion, Inductively Coupled Plasma Method"
7 Color ADMI Weighted-Ordinate Spectrophotometric Method"
8 Copper Digestion, Inductively Coupled Plasma Methodm
9 Free Chlorine lodometric Method"

| 10 Hexavalent Chromium Colorimetric Method”

11 Lead Digestion, Inductively Coupled Plasma Methodfz‘!
12 Manganese Digestion, Inductively Coupled Plasma Method"
13 Nickel Digestion, Inductively Coupled Plasma MethodrZJ
14 Oil & Grease Liquid-Liguid, Partition-Gravimetric Method
15 pH Electrometric Method
16 Selenium Digestion, Inductively Coupled Plasma Method

17 Sulfide lodometric Method"

18 Temperature Laboratory and Field Methods"
19 | Total Dissolved Solids Dried at 180 °C*

| 20 | Total Kjeldahl Nitrogen Semi-Micro-Kjeldahl Method"

|21 | Total Suspended Solids Dried at 103-105 °C
22 | Trivalent Chromium Digestion, Inductively Coupled Plasma Method; .

i Colorimetric Method; Ca'{cutat'ronEzi

i23

i Zinc

Digestion, Inductively Coupled Plasma Method"

21n71ede (Udaeszuie) 97u2u 16 5190715

Ar0UN

d15uaNY

acda d
A0AIENA

Antimony

Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Methodm

2 Arsenic ...




-y -

nf;i:iu'ms_*qwﬁ%nﬁ’}mswﬁmam;uaﬁbuam:aﬁumﬁaquﬁﬂ“s_m"ﬁ 8

Sdudt | A1suany BAATITN 5
Arsenic Isokinetic Sampling, Digestion, Inductively Coupled l
Plasma Method™ l
% Cadmium Isokinetic Sampling, Digestion, Inductively Coupled T
_ Plasma Method" _ |
a Chromium Isokinetic Sampling, Digestion, Inductively Coupled
| Plasma Method"
5 Cobalt Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method"
6 Copper Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method"
Hydrogen Sulfide Absorption Sampling, lodometric Method"
8 Lead Isokinetic Samplmg, Digestion, Inductively Coupled
Plasma Method"
9 Manganese Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method"
10 Nickel Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method
11 OCpacity Ringelmann's Methodm
12 Oxides of Nitrogen Absorption Sampling, Phenoldisulfonic Acid Method”™
13 Sulfur Dioxide Abscrption Sampling, Barium-Thorin Titrimetric
Method”
14 Sulfuric acid Isokinetic Sampling, Barium-Thorin Titrimetric Method"
15 Tin Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method"
16 Total Suspended Particulate | Isokinetic Sampling, Gravimetric Method

1@NE1591994

L NITNTIERAMNTIL. UTENIANTENTIQAIMATIY, W.A. 2549, 1389 FvunAUSLIw
L‘u:.hﬂﬁ’m%aUulummﬂﬁswwaam}wmJa'aamawﬁaﬁﬂiaﬁﬁnﬁwunauL“TJm%'aLwﬁa.
TINIINUUN. 4 SuNAY 2549, 1Tt 123 maufies 1254

2. APHA, AWWA WEF. Standard Methods for the Examination of Water and
Wastewater. 23 ed. Washington, DC: APHA, 2017.

3. United States Environmental Protection Agencye Standards of Performance for
New Stationary Sources. 40 CFR 60. Appendix A, 2019. A,
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aaudl Asuaiy B, BAATEA |
1 | Carbon Manoxide Instrumental Analyzer Method™? ]
2 | Cresol Adsorption Sampling, Gas Chromatographic Method®?
3 Hydrogén Sulfide Abserption Sampling, lodometric Method!?
4 | Opacity Ringelmann’s Method"
5 | Sulfuric Acid Isokinetic Sampling, Barium-Thorin Titrimetric Method'?
6 | Sulfur Dioxide Abserption Sampling, Barium-Thorin Titrimetric Method!@
7| Total Suspended Particulate | Isokinetic Sampling, Gravimetric Method®?
8 | Xylene Adsorption Sampling, Gas Chromatographic Method?

LBNE1381989

1. NIBVISRGATMNTTY. USTMIANTENTNEAAMNTIL, WA, 2509, 1389 frviuar1USna
w:hﬂ'i'uﬂ"ﬁaﬂu’lummﬁﬁazmaaaﬂmﬂﬂa‘awawﬁaﬁﬂﬁaﬁ'ﬁ’nmﬁmamﬂuL%ual,wﬁa.
TNV IYIUNYN. 4 Su2AL 2549, 1ENi 123 mautivas 125 4.

2. United States Environmental Protection Agency. Standards of Performance for

New Stationary Sources. 40 CFR 60. Appendix A, 2019%‘\3\
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Form NSC/TISI 2

Tuusesiand  26-LBO111
{.Cef?,iﬁ:ate N, ) e 1

TususeeszuUIu

(Certificate of Accreditation)

91fiEdu1anuANNluNIEIBUYLANSHIASEIULYIR A, beEa

(By Virtue of National Standardization Act B.E. 2551 (2008))

1AYIEANTEIUNUIATTIUREAS UNYAFMNTTY

(Secretary-General, Thai Industrial Standards Institute)

pantususasauuilllu

(Issues this certificate to)
UsTm uas Wubisowuun wesia S1in
(Vcare Environment Services Co, Ltd.)
¥ . o
AsayLAYd

(Address)

o/oc VOUFNTWIY e LLEN @ WYNAUDIVDU LRUIEIA ATIAWHNTUAT

(1/29 Soi Suphaphong 3 Yek 8, Nongbon, Pravech, Bangkok)

lasun155UTRIAILEINSE

(Certificate of competence)

PULNATHIUGYT LBN. esiobd - bEbe

(Standard No. TIS 17025-2561 (2018) (ISOAEC 17025: 2017)
vafmuavialumea i snues wesUfifnsveasunazmasl flfnsasuidiey

(General requirernents for the competence of testing and calibration laboratories)

PUIYLAYNISIUTON  VIAEDU obelen

(Accreditation No. Testing 0673)

Ingiiswazidenavuaraauieiialuiuses uanslalu QR CODE wag www.tisigo.th

(Details of the scheme and scope of the certificate are shown in QR CODE and wwwitisi.go th)

20N U TUF & WWIBU WA, lodoe

Issue date : 9 April B.E. 2567 (2024))
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(wedsednd Lﬁ&ﬁ%@)
ﬁgB']UUEJﬂ’l‘if‘?’lﬁ'ﬂﬁuﬂmzﬂ'i‘iﬁ,lﬂ’ﬁmiu’lﬁl‘";ETULLﬁ@‘ma
UHudsunsuny ‘
lrBmMsdinuInAsuRaRTsgRaN Y
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NIENTNYAAMNTT FnnINBNAsTURARTUNgRaMNSSI

Ministry of Industry Thailand. Thal Industrial Standards Institute)




Myandvaauazvaviiwluiusesasufifins
(Scope of Accreditation for Testing)
Tuuseianit 24-L80111
{Certification No. 24-LB0111)
FovieaUjiRns UIEy Juas wubseuni wesia Siin
(Laboratory Name) (Vcare Environment Services Co.,Ltd.)

) o
WHILEAVNITIVUI DY Vaaau-0673

(Accreditation’No.) (Testing 0673)
auuv 03 panlvislunAiuil 17 wquniau w.a. 2567 flaTui 16 wquaau wa. 2572
(Issue No. 03) (valid from) (17 May B.E.2567 (2024)) © {until) (16 May B.E.2572 (2029))

v a wa = v o P P
aounwisjiins M ans O venaowit O #aasm O wéeudn O vanvanuii
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)

vINMSVAEY 3NSVIRARY Wovnasy

(Field of Testing) (Parameter) (Test Method)

AVAWNEDY

(environmental field)

1. 10 - Total Solids (TS) - Standard Methods for the
= 50 mg/L to 2 000 mg/L Examination of Water and

Wastewater, APHA, AWWA,
WEF, 24" edition, 2023,

part 2540 B
- Total Dissolved Solids (TDS) - Standard Methods for the
50 mg/L to 3 000 me/L Examination of Water and

Wastewater, APHA, AWWA,
WEF, 24" edition, 2023,

part 2540 C
- Total Hardness. as CaCOs - Standard Methods for the
5 mg/L to 300 mg/L Examination of Water and

Wastewater, APHA, AWWA,
WEF, 24™ edition, 2023,
part 2340 C ~

NSENTHYPAAMNTIN AUNNUNRTTIUNEASUTgAETNT5Y
(Ministry of Industry, Thai Industrial Standards Institute)
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“TwaziRvadvuasvavdigluiusaiasufiRns

auun 03
(Issue No. 03)

(Valid from)

(Scope of Accreditation for Testing)

Tuiuseaiaui 24-LB0111
(Certification No. 26-LB0111)

DONIWRIUATUR 17 WQunIAN WA, 2567

(17 May B.E.2567 (2024))

f97uR1 16 WAL WA, 2572
(Unti) (16 May B.E.2572 (2029))

anun el iins  Mamns O uenaawit O damsn Owdend O venwanwd
l(Laboratcry status) (Permanent) (Site) '(Tempcrary) (Mooile) (Multisite)
d1UIN1INAESY YNV U 3%71(5]?181.1
(Field of Testing) (Parameter) (Test Method)
AAWINAIY
(environmental field)
1. 11 (si0) - pH - Standard Methods for the
(water) (cont) 4.0 to 10.0 Examination of Water and

2. U8y

(wastewater)

- Total Dissolved Solids (TDS)
50 mg/L to 3 000 me/L

- Total Suspended Solids (TSS)
10 mg/L to 3 000 me/L

2 pH
4.0 to 10.0

Wastewater, APHA, AWWA,
WEF, 24" edition 2023,
part 4500-H'8

Standard Methods for the
Examination of Water and
Wastewater, APHA, AWWA,
WEF, 24" edition, 2023,
part 2540 C

Standard Methods for the
Examinaticn of Water and
Wastewater, APHA, AWWA,
WEF, 24" edition, 2023,
part 2540 D

Standard Methods for the
Examination of Water and
Wastewater, APHA, AWWA,
WEF, 24" edition 2023,
part 4500-H'B

-

\
A /7
\

ATENTNYAATVNTIU E‘i’"lﬂ'na'lummsg'lumé‘mﬁmﬁqmmmﬁu
(Ministry of Industry, Thai Industrial Standards Institute)
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Mwandadvuavautieluiusesiesjifing
(Scope of Accreditation for Testing)

Tudusesiavi 24-LBO111
(Certification No. 26-1B0111)

avuvi 03 penliluaTud 17 wowanau w.a. 2567 feduil 16 wquniAL w.A. 2572
(Issue No. 03) (Valid from) (17 May B.E.2567 (2024)) (Until) (16 May B.E.2572 (2029))
aounwieiting  Mamns O venaouit O daasm O indoud O vanganui
(Laboratory status) (Permanent) (Site) (Temporary) (Mcbile) (Multisite)
#@19NNAADY N TVIAAIU Foveaay
(Field of Testing) (Parameter) (Test Method)
avlnasous
(consumer products field)
1.1Ay - pH - Standard Methods for the
(drinking water) 5.0t0 9.0 Examination of Water and

Wastewater, APHA, AWWA,
WEF, 24" edition 2023,

part 4500-HB
- Total Hardness as CaCOs - Standard Metheds for the
5 mg/L to 300 mg/L Examination of Water and

Wastewater, APHA, AWWA,
WEF, 24" edition, 2023,

part 2340 C
- Total Solids (TS) - Standard Methods for the
50 me¢/L to 1 000 mg/L Examination of Water and

Wastewater, APHA, AWWA,
WEF, 24" edition, 2023,

part 2540 B
- Total Dissolved Solids (TDS) - Standard Methods for the
50 meg/L to 1 000 me/L Examination of Water and

Wastewater, APHA, AWWA,
WEF, 24™ edition, 2023,
part 2540 C \ &

NIENTIRAAMNTSY drinsmunmssrundndusignaivnssy
(Ministry of Industry, Thai Industrial Standards Institute)
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1 Arsenic Digestion, Inductively Coupled Plasma Method®

2 Barjum Digestion, Inductively Coupled Plasma Method®

3 Blochernical Oxygen Demand | 5-Day BOD Test, Azide Modification Method!™

4 | Cadmium 1) Digestion, Direct Air-Acetylene Flame Method™”
2) Digestion, Inductively Coupled Plasma Method™

5 | Chemical Oxygen Demand 1) Closed Reflux, Colorimetric Method"!

: 2) Closed Reflux, Titrimetric Method™

6 Chromium 1) Digestion, Direct Air-Acetylene Flame Method'
2) Digestion, Inductively Coupled Plasma Method™!

7 Color ADMI Welghted-Ordinate Spectrophotometric
Method!*!

8 Copper 1) Digestion, Direct Air-Acetylene Flame Method”
2) Digestion, Inductively Coupled Plasma Method!¥

9 Cyanide Distillation, Colorimetric Method'

10 | Formaldehyde Distillation, Colorimetric Method"!

1 Free Chlorine 1) lodometric Method!®!
2) DPD Colorimetric Methad'®!

12 | Hexavalent Chromium Colorimetric Method'"

13 | Lead 1) Digestlon, Direct Alr-Acetylene Flame Method™
2) Digestion, Inductively Coupled Plasma Method'"

14 | Manganese 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Inductively Coupled Plasma Method!®

15 Mercury Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method'

16 | Nickel 1) Digestion, Direct Air-Acetylene Flame Method"
2) Digestion, Inductively Coupled Plasma Method!¥

17 | Ol & Grease. v E }i el R PSHiton-Gravimetric Method!

and Madical Expert @
: [ MEX ASSO 7 mm ethod N (‘r‘NJ

“FNIJQIJEITI T3 um |=m [T
-l
IAANTIULUL 2-244

18 pH...
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18 |[pH Electrometric Method™

19 | Phenols Distillation, Direct Photometric Method!

20 | Selenium Digestion, Inductively Coupled Plasma Methad!

21 | Sulfide lodometric Method'”

22 | Temperature Laboratory and Field Methods™!

23 | Total Dissolved Solids Dried at 180 °C'Y

24 | Total Kjeldahl Nitrogen Macro-Kjeldahl Method!®!

25 | Total Suspended Solids Dried at 103-105 °C*!

26 Trivalent Chromium 1) Digestion, Direct Air-Acetylene Flame Methad;

- | Colorimetric Method; Calculation”

2) Digestion, Inductively Coupled Plasma Method;
Colorimetric Method; Calculation!®!

271 | Zinc 1) Digestion, Direct Air-Acetylene Flame Method"!
2) Digestion, Inductively Coupled Plasma Method

\Fildy $unu 125 Twms
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1 Acenaphthene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!®!

2 Acetone Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method"

3 Aldrin Liquid-Liquid Extraction, Gas Chromatographic Method™

q Anthracene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method'®!

5 | Antimony Digestion, Inductively Coupled Plasma Method®!
6 Arsenic Digestion, Inductively Coupled Plasma Method¥
7 Atrazine Liquid-Liquid Extraction, Gas Chromatographic/

Mass Spectrometric Method'®! -
8 Barium Digestion, Inductively Coupled Plasma Method"
0 !

_Liﬁu?a?ﬂﬁmd-'ﬁma_cttl;m Gas Chromatographic/

ANTPRE ethod"
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10 Benzene,.,
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10 Benzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™!
11 Benzo(b)luoranthene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method'!
12 Benzo(k)fluoranthene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
13 Benzoic Acid Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™”
14 Benzo(alpyrene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™!
15 Benzolg,h,)perylene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™!
16 Beryllium Digestion, Inductively Coupled Plasma Method?
17 Bis{2-chloroethyl)ether Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method'”
18 Bis(2-ethylhexyl)phthalate Liquid-Liquid Extraction, Gas Chromatographid/
Mass Spectrometric Method™
19 Bromodichloromethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method"
20 Bromofarm Purge and Trap, Gas Chromatographic/
| Mass Spectrometric Method™
21 Butanol Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
22 Butyl benzyl phthalate Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method'!
23 | Cadmium Digestion, Inductively Coupled Plasma Method®
24 Carbazole Liguid-Liquid Extraction, Gas Chromatographic/
' Mass Spectrometric Method'"!
25 Carbon disulfide Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
26 gﬁgﬁgﬁﬁé':'&j Chromatographic/

Carbon tetrac?ﬁﬂi_ Ex..
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27 | Chlordane Liquid-Liquid Extraction, Gas Chromatographic Method™

28 p-Chloroaniline Liquid-Liquid Extraction, Gas Chromatagraphic/ o
Mass Spectrometric Method'"!

29 Chlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!

30 Chlorodibromomethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!*!

31 Chloroform Purge and Trap, Gas Chromatographic/
Mass Spectrametric Method™!

32 2-Chlorophenol Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

33 | Chromium Digestion, Inductively Coupled Plasma Method"!

34 Chromium (lIl) Digestion, Inductively Coupled Plasma Method;
Colorimetric Method; Calculation!

35 | Chromium (VI) Colorimetric Method'*!

36 | Chrysene Liquid-Liquid Extraction, Gas Chromatographic Method®

37 | Cyanide Distillation, Colorimetric Method™

38 |DDD Liquid-Liquid Extraction, Gas Chromatographic Method™

39 |DDE Liquid-Liquid Extraction, Gas Chromatographic Method

40 | DOT Liquid-Liquid Extraction, Gas Chromatographic Method

41 Dibenz(a,h)anthracene Liquid-Liquié Extraction, Gas Chromatographic/
Mass Spectrometric Method™

42 Di-n-Butyl phthalate Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™! :

43 1,2-Dichlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method'

44 1,3-Dichlorobenzene Purge and Trap, Gas Chromatographic/

s Mass Spectrometric Method™

45 | 1,4-Dichlorobenzene Purge and Trap, Gas Chromatographlé/
Mass Spectrometric Method'*

46

3,3-Dichlorobenzidine ol 2
y v || |y

EMEX ASS

 kiquid-Liquid Extraction, Gas Chromatographic/
1§ EEﬂE’!i" (e

btk Method'
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47 1,1-Dichloroethare...
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59

60
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63

1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethylene
cis-1,2-Dichloroethylene
trans-1,2-Dichloroethylene
2,4-Dichlorophenol
1,2-Dichloropropane
1,3-Dichloropropane
1,3-Dichloropropene

Dieldrin
Diethyl Pnthalate

2,4-Dimethylphenol ..
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene

Di-n-octyl phthalate

Tt

=ME

Endosulfan

' Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method™!

Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™!

Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method'!

Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method'"!

Purge and Trap, Gas Chromatographic/
Mass Spectrometric Methog!”
Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method'*!

Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!*!

Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™!

Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™!

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

h.u!-

1

Mass Spectrometric Method™
Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!¥
Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method
Liquid—Liquid Extraction, Gas Chromatographic/

[" MEX AS!

Uiquid-Liquid Extraction, Gas Chromatographic Method!!

dRum ATuARY AT
64 | Endrin Liquid-Liquid Extraction, Gas Chromatographic Method*!
65 Ethylbenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™! i
66 Fluoranthene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
67 Fluorene Liquid-Liquid Extraction, Gas Chromatographic/
: Mass Spectrometric Method'!
68 + | Heptachlor Liquid-Liquid Extraction, Gas Chromatographic Method™!
69 * | Heptachlor epoxide Liquid-Liquid Extraction, Gas Chromatographic Method!?
70 Hexachlorobenzene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!*
1 Hexachloro-1,3-butadiene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!
72 n-Hexane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!!
73 | Qt-HCH Liquid-Liquid Extraction, Gas Chromatographic Method'®
74 | B-HcH Liquid-Liquid Extraction, Gas Chromatographic Method?
75 | ¥-HCH Liquid-Liquid Extraction, Gas Chromatographic Method
76 Hexachlorocyclopentadiene Liquid-Liquid Extractio'n, Gas Chromatographic/
Mass Spectrometric Method'! 3
77 Hexachloroethane Liquid-Liquid Extraction, Gas Chromatographic/  ~
Mass Spectrometric Method™!
78 Indeno(1,2,3-cd)pyrene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™! .
79 Isophorone Liquid-Liquid Extraction, Gas Chromatographic/
) Mass Spectrometric Method'
80 |Lead Digestion, Inductively Coupled Plasma Method
81 | Manganese Digestion, Inductively Coupled Plasma Method*!
82 Mercury Digestion, Cold-Vapor Atomic Absorption
Spectrometrfc Method'!
83 Methanol 'g
84 M'iethcmyd‘nlol NEX Aot 2 m‘ﬁm

S SpEcvioretie-Methad™
g% % %ﬂ;ﬂ . 9
< L%%as Chromatographic éﬁem
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85 Methyl bromide...
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85 Methyl bromide Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!!
86 Melthylene chloride Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method'"!
87 2-Methylphenol Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
88 2-Methylnaphthalene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!*!
89 Methyl tert-butyl ether Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!¥
90 Naphthalene Purge and Trap Gas Chromatographic/Mass
spectrometric Method!!
91 | Nickel Digestion, Inductively Coupled Plasma Method®
92 Nitrobenzene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!¥
93 N-Nitrosodiphenylamine Liquid-Liquid Extraction, Gas Chromatographic/
) Mass Spectrometric Method'®
94 N-Nitrosodi-n-propylamine Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method!
95 | Polychlorinated Biphenyls Liquid-Liquid Extraction, Gas Chromatographic Method™!
- Aroclor 1016
- Aroclor 1221
- Aroclor 1232
- Aroclor 1242
- Aroclor 1248
- Aroclor 1254
- Aroclor 1260
96 Pentachlorophenol Liquid-Liquid Extraclion, Gas Chromatographic/
Mass Spectrometric Method'™
97 pH. Electrometric Method!®
98 Phenanthrene; E M Ekﬂﬂﬁé—m—iﬁhmm n, Gas Chromatographic/
= ethog!!
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99 | Phenol Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™!
100 | Pyrene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method'”
101 | Selenium Digestion, Inductively Coupied Plasma Method"!
102 | Silver Digestion, Inductively Coupled Plasma Method"!
103 Styrene Purge and Trap, Gas Chromatographic/
: Mass Spectrometric Method"!
104 1,1,2,2-Tetrachloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method"!
105 | Tetrachloroethylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
106 | Toluene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!!
107 | Toxaphene Liquid-Liquid Extractiort, Gas Chromatographic Method"!
108 | TPH (Cs-Ce) Purge and Trap, Gas Chromatographic/
Mass spectrometric Method''?"!
109 | TPH (GaCie) Separatory Funnel Liquid-Liquid Extraction,
Gas Chromatographic Method'™!"
110 | TPH (Cs16-Cas) Separatory Funnel Liquid-Liquid Extraction,
3 Gas Chromatographic Method™'"
111 1,2,4-Trichlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!
112 | 1,1,1-Trichloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
113 | 1,1,2-Trichloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Mgthod™!
118 | Trichloroethylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method'
115 | 2,4,5-Trichlorophenol Liquid-Liquid Extraction, Gas Chromatographic/ .
.. |-Mass Spectresmetric Method™!
e R ey Enyqunmenl{_‘iﬁr .
116 Z.4,6—Tnﬁofw§§lﬁ ! é‘ % raction, Gas Chromatographic/
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117 1,3,5-Trimethylbenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
118 | Vanadium Digestion, Inductively Coupled Plasma Method!
119 Vinyl acetate Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
120 Vinyl chloride Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
121 | m-Xylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!!
122 | o-Xylene Purge and Trap, Gas Chromatographic/
_ Mass Spectrometric Method'”
123 p-Xylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method'!
124 Xylene (Total) Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method'!
125 | Zinc Digestion, Inductively Coupled Plasma Method'

driudt Asuafy et

1 Antimony Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method"!

2 Arsenlc Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™

3 Beryllium Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™

q Cadmium Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method!®!

5 Carbon Monoxide Instrumental Analyzer Method'

6 Chlorine Absorption Sampling, lon Chromatographic Method™

1 Chrormium Isckinetic S_al;)li_rlg, Digestion, Inductively Coupled

P,"-L" s g el E mdrmesel %nw)]
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8 Cobalt Isckinetic Sampling, Digestion, Inductively Coupled
: Plasma Method™

9 Copper Isokinetic Sampling, Digestion, Direct Air-Acetylene
Flame Method!

10 | Cresol Adsorption Sampling, Gas Chromatographic Method™!

11 Hydrogen Chloride Absorption Sampling, len Chromatographic Method®!

12 | Hydrogen Fluoride Absorption Sampling, fon Chromatographic Method®!

13 Hydrogen Sulfide Absorption Sampling, lodometric Methad"™

14 Lead Isokinetic Sampling, Digestion, Direct Air-Acetylene ¢
Flame Method™

15 | Manganese Isokinetic, Digestion, Inductively Coupled Plasma Method™

16 Mercury Isokinetic Sampling, Digestion, Cold-Vapor Atomic
Absorption Spectrometric Method®!

17 | Nickel Isokinetic, Digestion, Inductively Coupled Plasma Method™

18 | Opacity Ringelmann's Method™

19 | Oxides of Nitrogen Absorption Sampling, Phenoldisulfonic acid Method !

20 | Selenium Isokinetic, Digestion, Inductively Coupled Plasma Method™

21 Sulfur Dioxide 1) Absorption Sampling, Barium-Thorin Titrimetric
Method™!
2) Isokinetic Sampling, Barium-Thorin Titrimetrc
Method®!

22 Sulfuric Acid Isokinetic Sampling, Barium-Thorin Titrimetric Method™

23 |[Tin Isokinetic, Digestion, Inductively Coupled Plasma Mathod™

24 | Total Suspended Particulate | Isokinetic Sampling, Gravimetric Method"!

25 | Vanadium Isokinetic, Digestion, Inductively Coupled-Plasma Method™

26 Xylene Adsorption Sampling, Gas Chromatographic Metnod™

58nraed
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Arsenic
Barium
Beryllium
Cadmium
Chromium

Chromium (Il

Chromium (V1)

Cobalt
Copper

Lead

Wn IC: and

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!"'%

2) Digestion, Inductively Coupled Plasma Method™¥
1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method! 41

2) Digestion, Inductively Coupled Plasma Method™
1) Waste Extraction, Digestion, Inductively Coupled
Plasma Methog!"¢!%

2) Digestion, Inductively Coupled Plasma Method™
1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!44!

2) Digestion, Inductively Coupled Plasma Method™®
1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method'$14!

2) Digestion, Inductively Coupled Plasma Method™?
1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method; Waste Extraction, Colorimetric
Method; Calculation Method!"$141%)

2) Digestion, Inductively Coupled Plasma Method;
Alkaline Digestion, Colorimetric Methad; Calculation
Methodl7812131

1) Waste Extraction, Colorimetric Method! 44!

2) Alkaline Digestion, Colorimetric Method®'®

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!!41

2) Digestion, Inductively Coupled Plasma Methog!™'*!
1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!"14!

2) Digestion, Inductively Coupled Plasma Method™¥
1) Waste Extraction, Digestion, Inductively Coupled

T ERasmarmetnog’ 619

.[ HEX ASSOCIATI
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12 Mercury...

@il aTuARY TanTed
12 Mercury 1) Waste Extraction, Digestion, Cold-Vapor Atomic
Absorption Spectrometric Method!*¢)
2) Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method!'®!
13 Nickel 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!4'%
2) Digestion, Inductively Coupled Plasma Method"™'¥
14 Selenium 1) Waste Extraction, Digestion, Indud:ve{y Coupled
Plasma Method! 444
2) Digestion, Inductively Coupled Plasma Method™ "
15 Silver 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!' 444
2) Digestion, Inductively Coupled Plasma Method™*!
16 Thallium 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Methodm'"‘]
2) Digestion, Inductively Coupled Plasma Method™*
17 Vanadium 1) Waste Extraction, Digestion, Inductrvely Coupled
Plasma Method''4'%!
2) Digestion, Inductively Coupled Plasma Method”™*¥
18 Zinc 1) Waste Extraction, Digestion, Inductively Coupied
* | Plasma Method!"4'*
[ 2) Digestion, Inductively Coupled Plasma Method™
#iu $1u7u 124 mn3
dwudt muaRy @inred
1 Acenaphthene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!'94%!
2 Acetone Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method! 2!
3 |Adin =t ARdRREACHn, Gas Chromatographic Methad "%
4 Anthracené’;_ WQE ﬂﬂfﬁéﬁﬂlg%g Bekan, Gas Chromatographic/
i MM‘MT&N: Method!!%2!
o fiiEnsan P TS ro e M 3!
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16
17

18

19

20

21

22

Antimony

Arslenlc

Atrazine

Barium
Benz(a)anthracene

Benzene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzoic acid
Benzol(alpyrene
Benzotg,h,hperylene

Beryllium
Bis(2-chloroethyl)ether

Bis(2-ethylhexyl)phthalate
Bromodichloromethane
Bromoform

Butanol

Digestion, Inductively Coupled Plasma Method™*!
Digestion, Inductively Coupled Plasma Method™*!
Soxhlet Extraction, Gas Chromatographic Method!%2!
Digestion, Inductively Coupled Plasma Methad™*
Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method"%#

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method'?2!

Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!'%#

Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method"%#!

Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method'' %

Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!1%2#!

Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!'%?

Digestion, Inductively Coupled Plasma Method™!!
Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method®#!

Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method"®*!

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!'*#"!

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!>2"

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!'*#"!

Butyl Ben%ﬁhﬁtﬁjgmg Extractinn, Gas Chromatographic/
(e} and KRssiSpPettpmetric Method!'

Cadmium IM_LSSOM%@&MJ& vely Coupled Plasma Method™!

RSN A

%591 !f,ﬂ'ﬁi AL
Al 2-24.4

24 Carbazole...

g aTuniiy vk
29 Carbazole Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!%#?
25 Carbon disulfide Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method'*?!)
26 Carbon tetrachloride Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!"2"
27 | Chtordane Soxhlet Extraction, Gas Chromatogra.phic Methed!1®
28 [ p-Chloroaniline Soxhlet Extraction, Gas Chromatographic/
.| Mass Spectrometric Method''%2%!
29 Chlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method'*2!
30 Chlorodibromomethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!*2!
31 Chloroform Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!*2
32 2-Chlorophenol Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!!%?%
33 | Chromium Digestion, Inductively Coupied Plasma Method™!
34 Chromium (lI) Digestion, Inductively Coupled Plasma Method;
Alkaline Digestion, Colorimetric Method; Calculation
Method{u!.ll,ls]
35 | Chromium (V1) Alkaline Digestion, Colorimetric Method®®'!
36 Chrysene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!'®#!
37 | Cyanide Extraction, Distillation, Colorimetric Method!®#29
‘38 |ooo Soxhlet Extraction, Gas Chromatographic Method!%4#!
39 | DDE Soxhlet Extraction, Gas'Chromatographic Method!%1%
40 |pOT Soxhlet Extraction, Gas Chromatographic Method!'%1%
41 | Dibenz(a,h)anthracene Soxhlet Extraction, Gas Chromatographic/
vt ) ey i M BERFAERRG T ic Method! 12
42 | Di-n-Butyl @.ﬂ_ﬁEﬁ.ﬁ.ﬂ_M@' , Gas Chromatographic/
l l;‘EMEx‘.Aij CI: rrl‘ll(a):: ag:;.'\‘iLL;l{miliC Me\thod“uﬂ
T ATEMTA [Nz Ll ne) Sl

AaneTieng 1-244

43 1,2-Dichlorobenzene,.,
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a3 1,2-Dichlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method'32"
44 1,3-Dichlorcbenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method>2!
45 1,8-Dichlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!>2"
a6 3,3-Dichlorobenzidine Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method%?2
a7 1,1-Dichloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!!*2!!
a8 1,2-Dichlorcethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!122!!
a9 1,1-Dichloroethylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!»2!!
50 cis-1,2-Dichloroethylene 'Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!'*2"
51 trans-1,2-Dichloroethylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!"*#"
52 2,4-Dichlorophenol Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Methog!'%#2
53 1,2-Dichloropropane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!*2!!
54 1,3-Dichloropropane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!*2!)
55 1,3-Dichloropropene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!!*?!)
56 | Dieldrin Soxhlet Extraction, Gas Chromatographic Method"®'®
57 Diethyl Phthalate Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!!%#%
58 2,4-Dimethylphencl Soxhlet Extraction, Gas Chromatographic/
FR et I\Easslmmoﬂibtnc Methog!!%22l
59 |24 Dmltroplwni:vi a"‘%(\é?\ﬁl%%ﬁﬁﬁhn Gas Chromatographic/

EMEX ASS0OCIAY

fanlfUAmTil

m&mgﬂlﬁmc Method!!%# 3 {Y'I'\P]

60 2,4-Dinitrotoluene

61
62

63
64
65

66
67

68
69
70

n
72,

73
74
75
76

77

78 lndendx.z,}?)sﬁmi y
'

2,6-Dinitrotoluene

Di-n-Octyl phthalate

Endosulfan
Endrin
Ethylbenzene

Flucranthene
Fluorene

Heptachlor
Heptachlor Epoxide

Hexachlorobenzene
Hexachloro-1,3-butadiene
n-Hexane

Q-HCH
B-+cH
Y-HCH
Hexachlorocyclopentadiene

Hexachloroethane

Soxhlet Extraction, Gas Chromategraphic/

Mass Spectrometric Method!'%#

Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method"0#

Soxhlet Extraction, Gas Chromatagraphic/

Mass Spectrometric Method!%#

Saxhlet Extraction, Gas Chromatographic Method!'%1%
Soxhlet Extraction, Gas Chromatographic Method!%1#!
Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!#!!

Soxhlet Extraction, Gas:Chromatographic/

Mass Spectrometric Method!'%#

Soxhlet Extraction, Ga;s Chromatographic/

Mass Spectrometric Method!1%22

Soxhlet Extraction, Gas Chromatographic Method!"®#!
Soxhlet Extraction, Gas Chromatographlc.w'iethod““'"’
Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!'*2?!

Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method''*#?!

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method'*2")

Soxhlet Extraction, Gas Chromatographic Method! ¥

Soxhlet Extraction, Gas Chromatographic Methogt%!4!
Soxhlet Extraction, Gas Chromatographic Method! 218
Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!!%2%!

Saxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method('*#!

per

Cge MEthOdlm‘w g I

i 1-2481

60 2,4-Dinitrotoluene...
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79 Isophorone Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!'°2%
80 | Lead Digestion, Inductively Coupled Plasma Method™*
81 | Manganese Digestion, Inductively Coupled Plasma Method™¥
82 Mercury Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method!®!
83 | Methanol Azeotropic Distillation, Gas Chromatographic Method1”
84 | Methoxychlor Soxhlet Extraction, Gas Chromatographic Method!%'#
85 Methyl bromide Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!2!!
86 Methylene chloride Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!'*?"
87 2-methylphenol Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!%%!
88 2-Methylnaphthalene Soxhlet Extraction, Gas Chromatographic/
. Mass Spectrometric Method!'%%?
89 Methyl tert-butyl ether Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!!>2!!
90 Naphthalene Purge and Trap, Gas Chromatographic/
i Mass Spectrometric Method"*2"
91 | Nickel Digestion, Inductively Coupled Plasma Method™¥
92 Nitrobenzene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!"*22
93 N-Nitrosodiphenylamine Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!' %22
94 N-Nitrosodi-n-propylamine Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Methog!1%%
95 | Polychlorinated biphenyls Soxhlet Extraction, Gas Chromatographic Method*'?

(PCBs)

- Aroclor 1016 PV! E

I Enviranmenie] =l

and Medical Expe-

- Aroclor 1221 | -'\!Fx ASS(Q
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Aroclor 1232.,

AU AU AhinTed
- Aroclor 1232
- Aroclor 1242
- Aroclor 1248
- Aroclor 1254 ¢
- Aroclor 1260 . A
96 Pentachlorophenol Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!'%%
97 Phenanthrene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!'%4%!
98 ' | Phenol Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method'"?#!
99 Pys'ene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method"®2%!
100 | Selenium Digestion, Inductively Coupled Plasma Method™!*!
101 | Silver Digestion, Inductively Coupled Plasma Method™'!
102 | Styrene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!!*2!]
103 [ 1,1,2,2-Tetrachloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!*?" .
104 | Tetrachloroethylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!*32!)
105 | Toluene Purge and Trap, Gas Chromatographic/.
Mass Spectrometric Method™*4!"!
106 | Toxaphene Soxhlet Extraction, Gas Chromatographic Methog!%®)
107 TPH (Cs-Ca) Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!'*2"
108 | TPH (Cos- Cie) Soxhlet Extraction, Gas Chromatographic Method"®!
109 | TPH (o6 - Cas) Soxhlet Extraction, Gas Chromatographic Methag!'%4"
110 | 1,24-Trichlorobenzene Purge and Trap, Gas Chromatographic/ :
Maésn \Sﬁg\f_‘uofnet{uc Method"'?3"
111 1,1 l-Tnchlor;ﬁM t’ -EU(EE&PQITEQEQG‘“ Chramatographx:/
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112 1,1,2-Trichloroethane...
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112 1,1,2-Trichloroethane Purge and Trap, Gas Chromatographic/
] Mass Spectrometric Method!'*2!
113 | Trichloroethylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Methog!*>2!!
114 2,4,5-Trichlorophenol Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method"%2
115 | 2,4,6-Trichlorophenal Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!%%!
116 1,3,5-Trimethylbenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method'?2!!
117 | Vanadium Digestion, Inductively Coupled Plasma Method™
118 Vinyl acetate Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!**2}
119 Vinyl chloride Purge and Trap, Gas Chromatographic/
Mass Spectrometric Methog!*#!!
120 m-kylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!'*2"!
121 o-Xylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method"*2!
122 | p-Xylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method''*?"
123 | Xylene (Total) Purge and Trap, Gas Chromatographic/
Mass Spectrometric Methog!?2!)
129 | Zinc Digestion, Inductively Coupled Plasma Metgon"""!
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4. APHA....

T

4. APHA, AWWA, WEF, Standard Methods for the Examination of Water and
Wastewater, 23" ed. Washington, DC: APHA, 2017,
5. United States Environmental Protection Agency. Standards of Performance for New
Stationary Sources. 40 CFR 60. Appendix A, 2023.
6. United States Environmental Protection Agency. Test Methods for Evaluation Sold
Waste Physical/Chemical Methods. SW-846, 1997,
7. United States Environmental Protettion Agency. Test Methods for Evaluation Sold
Waste Physical/Chemical Methods. Acid Digestion of Sludges and Sediments and Soils.
SW-846 Method 30508, 1996.
8. United States Environmental Protection Agency. Test Methods for Evaluation Sold
Waste Physical/Chemical Methods. Alkaline Digestion for Hexavalent Chromium. SW-846
Method 30604, 1996.
9. United States Environmental Protection Agency. Test Methods for Evaluation Sold
Waste Physical/Chemical Methods. Separatory Funnel Liquid-Liquid Extraction. SW-846 Method
3510C, 1996.
i 10. United States Environmental Protection Agency. Test Methods for Evaluation Salid
Waste Physical/Chemical Methods. Soxhlet Extraction. SW-846 Method 3540C, 1996.
11. United States Environmental Protection Agency. Test Methods for Evaluation Salid
Waste Physical/Chemical Methods. Purge-and-Trap for Aqueous Samples. SW-846 Method
5030C, 2003. :
12. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Volatile, Nonpurgeable, Waler—§oluble Compounds by
Azeotropic Distillation. SW-846 Method 5031, 1996,
13. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Closed-System Purge-and-Trap and Extraction for Volatie
Organics in Soil and Waste Samples. SW-846 Method 5035A, 2002.
14. United States Environmental Protection Agency. Test Methods for Evaluation Salid
Waste Physical/Chemical Methods. Inductively Coupled Plasma - Atomic Emission
Spectrometry. SW-846 Method 6010C, 2000.
15. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Chromium, Hexavalent (Colorimetric). SW-846 Method
T196A, 1992,
16. United States Environmental Protection Agency. Test Methods for Evaluation Sclid
Waste Physical/Chemical Methods. Mercury in Solid or Semisolid Waste (Manual Cold-Vapor
Technique). SW-846 Method 74718, 2007.
17. United Stat?q Envirg t w’?‘*&‘?%’@ﬁ%ﬁ?“ Methods for Evaluation Solid
Waste Physical/Chemi enatedOcgapies Using GC/FID. SW-846 Method
80150, 2003.  JpBIMEX ASSOCIATION CO.. 10,
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18. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Organochlorine Pesticides by Gas Chromatography.
SW-846 Method 8081B, 2007.

19. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methads. Polychlorinate Biphenyls (PCBs) by Gas Chromatography.
SW-846 Method 80824, 2007,

20. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Organophosphorus Compounds by Gas Chromatography.
SW-846 Method 8141B, 2007.

21. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Volatile Organic Compounds by Gas Chromatography/
Mass Spectrometry (GC/MS). SW-846 Method 8260C, 2006,

22. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Semivolatile Organic Compounds by Gas Chromatography/
Mass Spectrometry (GC/MS). SW-846 Method B270E, 2018.

23. United States Environmental Protection Agency. Test Methods for Evaluation Salid
Waste Physical/Chemical Methods, Total and Amenable Cyanide: Distillation. SW-846 Method
9010C, 2004.

24, United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Cyanide Extraction Procedure for Solids and OiL
SW-846 Method 9013A, 1996.

25. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods, Cyanide in Waters and Extracts Using Titrimetric and
Manual Spectrophotometric Procedures. SW-846 Method 9014, 2014.
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NSC-TISITIS 17028
€ 3

Equipment:

Model:
Serial No. (or 1D.):
Manufacturer:

Condition:

Customer:

Environment Condition:

Calibration Place:

Calibralion By:
Calibration Date:
The Method used:
Traceability:

So,njtiguk

(Mr. Santisuk Toskrai)

Person in charge
This centificate is issuad the unis of lo the

&= DKSH

Certificate of Calibration

Balance Certificate No.: C01240823
BSA2245-CW Issued Date: 06 March 2024
26991071 (LAB-BL-001) Job No.: WO-00019696
Sartorius Page: 1of 2

In condition

Vcare Environment Services Co.,Ltd.
1/29 Soi Suphaphong 3 Yek 8 Nongbon,
Pravach, Bangkok, 10250

Temperalure 24 °C * 1°C
Humidity 49 %RH ¢ 1.2 %RH

Vcare Environment Services Co.,Ltd. ( Balance Room 1/29 )
1/29 Soi Suphaphong 3 Yek 8 Nongbon,
Pravach, Bangkok, 10250

Mr. Santisuk Toskrai

05 March 2024

In-house method, CAL-WI-47, based on UKAS Lab 14

This certificale is traceable to the S| Units maintained by National Institute of

Matrology (NIMT), Thailand through DKSH Technology Co., Ltd. Certificate No.
C02231421

Q\,\,\q«.@a@

(Mr. Rungrod Jenkittrakulchai)

Authorized signatory
Syslem of Units (S1). | provides Wracoability of measurement to intarnational

or national standard of other recognized national standard laboratories.
The moasurement uncertainly staled is the expanded uncertainly which is oblained from the standard uncenainty multiphed by the coverage factor (k=2) to

provide a level of conhdence of

These results may be atlocled by

B85%. lis i in o with the Gude 1o Exprassion of Uncertainty in Measurement (GUM)

from specified The results relale only 1o the loms lested, calibrated or sampled. The report shall not

bé reproduced except in lull withoul approval of DKSH Technology Limited.

ul¥in Minosiow innlulsl dadn
DKSH Tachnology Limited

2533 0V WU cun e Tune ATammue 10260

2513 8

9. Bangkok 10260

oud,
Fhone +68 2630 7000 Emait mlo rdwllmn:mn com  Wobsilo. www.dksh.comvscientific-thaiand

Delivering Growth - in Asia and Beyond

CAL-FM-C01-14: 12 Sep 2022

&= DKSH

Certificate No.: C01240823 Page: 2 of 2
Calibration Results:
Without Adjustment )

Eccentric Error; Weight 1o be 1/3 or 1/2 of Maximum capacily, laken from the center of lhe pan as a zero reference.

Nominal Test Value 100 (@)
Reference Points (g)
A B c 0] E
i' : 0.0000 | 0.0001 | 0.0000 | -0.0001
Repeatability: Determination of the standard deviation of weighing balance.. Readabilily 0.0001 (g)
Nominal test value (g) Standard Deviation
20 0.00003
200 0.00004
Emor of indication from nominal or conventional mass value., Readability 0.0001 (g)
Nominal Value | Conventional Mass Displayed Value Error of indication Uncertainly
N k
(9) () (@ (@) ()
0.01 0.01000 0.0100 0.0000 0.000096 2.02
1 1.00001 1.0000 0.0000 ooo00s7 | 202 °
2 & 2.00002 - 2.0000 0.0000 0.000098 2.02
5 5.00003 5.0060 ol 0.0000 0.000099 2.02
10 10.00002 - 10.0000 0.0000 0.00010 ? 02 )
i 20 20.00001 20.0000 T 0.0000 0.00011 2.01
e | 50.00003 500000 0.0000 0.00012 201
100 100.00000 106.0?(}077 0.0000 0.00017 2.00
120 | 12000001 120.0000 00000 | 000020 2,00
150 tISU.ODOOS 150.0000 0.0000 0.00023 2.00
260 | 200.00006 200.0000 - 3-5031 ik 0.00029 2.00

The End of Certificate

wiin Aimomow inaTulad drda

DKSH Ty Limited

2533 PUUAEEIN LI IR e Teud nammuee 10260

2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260

Phone +662639 7000 Emai. info.cakbraton@oksh.com  Wabsie www dkeh com/sciontific. thatand

Delivering Growth - in Asia and Beyond. CAL-FM-CO01-14: 12 Sep 2022



&% DKSH . . 6%z DKSH

. . s . Certilicale No.: C13240245 Page: 20of 4
Certificate of Calibration |

2

Equipment: Liquid Bath Certificale No.: C13240245

Model: LWB-1220 Issued Date: 08 August 2024

Serial No. (or ID.): 07072020 ( LAB-WB-001) Job No.: WO-00038041

Manufaclurer: Lab Tech Page: 10of 4 £

Condition: In Condition

Forced Circulation:  None
Customer: Vcare Environmenl Services Co.,Ltd.

A——
1/29 Soi Suphaphong 3 Yek 8 Nongbon, i &

w

Pravech, Bangkok, 10250
Standard Installation Locations

Environment Condition:  Temperalure: 3°c £ 12°%C Midway between the diffuser plale and the waler surface
Humidity: 63 %RH + 5.9 %RH -
Inside bath: W= 50 (cm) D= 29 {cm) H= 12 (cm) Volume = 17 (Liters)
Vollage: 227VAC t 14VAC
Standard Localions #1: w= 5 (cm) = B {cm)
Callbration Place: Veare Environment Services Co,,Ltd. ( Lab Zone B ) Standard Locations #2: w= 5 (em) % § (em)
1129 Soi Suphaphong 3 Yek 8 Nongbon, Standard Locations #3: w= 5 (cm) = § (cm)
Pravech, Bangkok, 10250 Standard Localions #4: w= 5 {cm) = § (em) .
Standard Localions #S: Center of any probes. (#1 - #4)
Calibration By: Mr. Vanasapol Lerksanthia «
Callbration Date: + Q7 August 2024
Paositi f Std #2 # "4 H
The Method used: In house methad, CAL-WI-17, base on ASTM E715-80 ap & 3 s
Traceability: This certificate is traceable to the SI Units maintained by National Institute of Metrology Shannelof Logger Lk 1 L 194 108
(NIMT), Thalland through DKSH Technology Limited.
Certificata No. C10240017 ) Definitions
Indicating Temperature: The average reading of indicaling device which forms tha integral part of the bath,
%M %\/ = Measured Temperature. The average reading of slandards al any positions or location,
(Mr. Vanasapol Lerksanthia) (Mr. Udon Srichana) Measured Uniformity. The maximum difference of measured temperalures batween of any probes and the *
Person in charge Authorized signatory measured lemperature al the reference localion which are observed al same lime or al close observalion time as
This canificale I lssuod mnynlll ol or g 1o the Systom of Unils (SI). It provides lraceability ol moasurament 1o . {
intornationl or national standard o olher recognizad national slundard lsboralories. possible lo delermine the lemperalure pallern or homogeneity with lhe balh al sieady-slale. The relarence
The measurement inty slaled Is the Aainly which is obiained from the standard inly lliphed by tha go lactor (k=2) lo 2 %
provide @ lovol of confi of 95%. Il by in with the Guide io E of U y in (GUM), probe is preferably located in the geomelric cenler of the bath,
These resulls may ba alfecled by devialions from ipmnnd conditions. The resulls relale only o the luins lested, calibraled or sampled. The report shall .
ot be raproducad axcopl in full withoul upproval of DKSH Technology Limited. Measured Stabilify: The one-hall of grealest maximum dilference of measured lemperalures al any one probe.
Overall Variatiom Tha dilference of maximum and minimum measured lamperalures throughoul cbservalion time.
B
i Amamay innTuTall dala Wi Raay innTuTall $in
DKSH Technology Limitw) . DKEH Tochnalogy Limiteg
l:% ;\.:;:::‘n;::;n;:m n-u;:J::u m«m::.'mu::: :31}‘3 2833 nuprain BN e e pEmm g 10260
Frvonst FO8 B IO Bal o soraan G o | Wi W st G acn MG RIS o e Dengetei. Fhisthwron. T ) i

Delivering Grawth - in Asia and Beyond. CAL-FM-C13-13: 12 Sep 2022 Delivering Growth - in Asia and Beyond. CAL-FM-C13-12: 12 Sep 2022



Certificate No.: C13240245
Calibration Resuilts:

&%= DKSH

Page: 3of 4

Without adjustment
Measurement Temperalture at Spread Localions, Indicating of Unit Under Calibration: 85.0 °C
M d T l
Locations e ¢ g}mpara ure Correclion of UUC. (°C) | Uncertainly (& °C)
# 84.89 -0.11 14
"2 85.05 0.06 1.5
"3 85.04 0.04 1.1
#4 B5.15 0.15 1.4
#5 B5.22 5 0.22 1.4
' Temperature Distribution
Desired | Selling Indicaling Measured Temperature at Spread Localtions ("C) Uncertainty
(°C) (*C) (*C) #1 #2 #3 #4 #5 (£ *C)*
85.0 85.0 85.0 84,89 85.05 85.04 85.15 85.22 1.5

Bath Characterization

Indicating Measured Uniformity Measured Stability Overall Variation
(°C). (*C) (z*C) ("C)
85.0 1.34 0.73 1.70
| » Nole: * Maximum uncertainly of the each position
DNt Techumngy Lintod

2303 Py A 1A T Atemmneeey 10260
2533 Sukinaiivil Hoad, . Phiashanang, Baoghok 10260
Priong: +00 3630 7000 Email info calibration{Rokah com  Webhsile: www oksh cOm/scienific.thaliand
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Centificate No.: C13240245 Page: 4 of 4
Without adjustment (Cont.)
Measurement Temperalure at Spread Localions, Indicating of Unit Under Calibralion: 95.0 °C
Locations Measured(;T )mperalure Correctlion of UUC. (°C) | Uncerainty (t *C)
#1 94.86 -0.14 0.65
#2 95.11 0.11 0.82
#3 95,15 0.15 0.58
H4 95.28 0.28 0.7
#5 95.32 0.32 - 0.77

Temperature Distribution

Desired | Selling Indicating Measured Temperalure al Spread Localions ("C) UnceHtainty
(°C) (°C) ("C) #1 #2 #3 Ha #5 (£ *C)
85.0 95.0 95.0 94.86 95.11 95.15 95.28 95.32 0.82

Bath Characlerization

Indicaling Measured Uniformily Measured Stability Overall Varialion
s
(°C) (*C) (£ °C) ("C)
95.0 0.93 0.39 1.11

Note: * Maximum uncertainty of the each position

The End of Certificate
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NSCTISENS 17023
s a1
Equlpment: Hot Air Oven . . Cerlificale No.: C31241585
Model: UF 110 Issued Date: 08 August 2024
Serial No.(or ID): B419.0093 ( LAB-OV-002 ) Job No.: WO-00038040
Manufaclurer: Memmert Page: 1 0of 4
Condition: In Condition Venlilation Valve: Closed
Shelvas(pc.): .2
Customer: Vcare Environment Services Co.,LId.
1/29 Sol Suphaphong 3 Yek 8 Nongbon, Pravach,
Bangkok 10250
Environment Condition: ~ Temperature: 27 °C + 11 *C
Humidity: 59 %RH + 4.2 %RH
Vollage: 229 VAC % 1.3 VAC
Calibration Place: " Veare Environment Services Co.,Lid, (LabZoneB)
1/29 Sol Suphaphong 3 Yek 8 Nongbon, Pravach,
Bangkok 10250
Calibration By: Mr. Thanakril Raksapol
Calibration Date: 07 August 2024
The Method used: In house method, CAL-WI-16, base on TLAS-G20
Traceability: This certificate is traceable 1o the SI Units mainlained by National Institute

of Metrology (NIMT), Thailand through DKSH Technology Limited.
Cerlilicale No. C10230022 .

TU L4 ' Qb

(Mr. Thanakril Raksapol) {Mr, Udon Srichana)
Person in charge Authorized signatory
This corlificale is Issued the unils of g lo the System of Unita (S1). | provides Uaceabilily of measurement 1o

intornationsl of national slandard or olher recognized national standard loboralories,
Thu measurament uncortainty slated Is the expandod uncertainly which is oblained from tha slandard uncartainty multiplied by Ihe covernge factor

(k2) la provide  level ol conf ol upprox ly 95%. Itis d in accordance wilh the Guide lo E fon ol U y in M
(GUM). .
These results may be aflecied by U from The rsulls relata only 1o Iha ems lesled, calibraled or sampled. The report

shall nol ba roproduced excapl in full wilhou! approval nl DKSH Technology Limited.

WA Kiniamuy inaTulal dotn
DKSH T Limitad
2633 namyiin nwiauren rems Twie nynmneoune 10260
2833 Ruad, Bangahak, 0, Danghok 10200
Phana: +66 2030 7000 Exmak: ks um-mwnnmm Viebsile: www dksh comvscientific:Inalani

Delivering Growth - In Asia and Beyond.
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’ g Cerlificate No.: C31241585 Page: 2 of 4
A Certificate of Calibration
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Standard Installation Locations
Volume (Calibration Zone)= 34 (Liters)
Inside chamber: W= 56 (cm) D= 40 (cm) H= 48 (cm)
Slandard Localions (#1, #2, #3, #4): w= 6 (cm) d=35 (cm) h=5 {cm)
Standard Localions (#5, #6, #7, #8): w= 6 (cm) d=5 (cm) h= 17 (cm)
#9: Geometric center of the chamber
Pasilion of Sid LAl #2 H3 Wa W5 #6 w7 #8 #9
Channel of Logger 101 102 | 103 | 104 105 | 106 | 107 | 108 | 108

Definitions
Indlcating Temperature. The average reading ol indicaling device which forms the Integral part of the enclosure.

Measured Temperature: The average reading of standards al any positions or lac'alionA

Moasured Uniformity: The maximum difference of measured temperaiures between of any probes and the
measured lemperalure al the relerenca location which are observed al same lims or al close observation time as
possible to delermine the lempereture pattern ar homogeneily with the chamber el sleady-slale, The relerence i
probe is preferably localed in lhe geomalric cenler of the chamber.

Measured Stabilify. The one-hall of grealest maximum difference of measured lemperalures al any one probe.

Oversll Variation: The difference of maximum and minimum measured temperalures lhroughoul observalion lime.
.

i Mminmoy tmluw LI
DKSH Technology Limited
2533 nuuawdn awrre o wanaeleig nanmiswas 10260
2533 Sukhumvit Road, Bangchak, Plvakhanong, Bangkok 10260
Phong: +66 2639 V00 Emad o, callermtion@uhsh.com  Wabisha' wew idkah comiscioniific ihadang

Delivering Growth - in Asla and Beyond.
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Certificate No.: C31241585 Page: 3of4
Calibration Results:
Without adjustment
Measuroment Temperalure al Spread Localions, Indicaling of Unit Under Calibration: 104.0 *C
sl T::::::J:Ieu‘ie Correclion of UUC. Uncerlainty
("C) (*C) (£ °C)
" 104.29 0.29 0.39
#H2 103.72 -0.28 0.39
#3 104,31 0.31 0.39
#4 103.43 -0.57 0.39
#5 104.53 0.53 0.39
H6 103.97 -0.03 0.39
w7 103.86 -0.14 0.39
#8 103.73 -0.27 0.39
#9 104.09 0.09 0.39
Temperature Distribution
Dasired Selling | Indicaling Measured Temperature al Spread Localions (*C) Uncertainly
(c) (c) (e | m | w2 | w [ na | w5 [wo [ w7 [we] e (z-cy
104.0 104.0 104.0  ]104.29/103.72/104.31/103.43(104.53(103.97, 103.86'1[13.73 104.09 0.39

Chamber Characlerizalion

Indicaling Measured Uniformily Measured Stability Overall Variation
(*C) (*C) (£*C) (*C)
104.0 0.70 0.06 1.16

Nole: * Maximum uncertainly of the each position

Wlin Aimumaw matulad $1e
OKSH Tactnology Limhed

2533 nuawain wu e e T pimunon 10200

2530 Road, Bar , Py

L
Phona: 68 2638 7000 Enad: info, culibe atong@cikah,

ok 10260
enm  Wabsle: wew.dhsi. comvscantih: thikand
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€& DKSH

Certificale No.: C31241585 Page: 4ol 4
Without adjustment (Cont.)
Measurement Temperalure al Spread Localions, Indicating of Unit Under Calibralion: 180.0 °C
e T:An?::ru:udm Correction of UUC, Uncertainty
(*c) ("C) (x°C)
# 181.05 1.05 0.44
2 179.63 -0.37 0.43
"3 180.70 0.70 0.43
H4 178.96 -1.04 0.43
#5 180.67 0.67 0.44
6 179.88 -0.12 0.43
H7 179.66 -0.34 0.44 *
#8 179.33 -0.67 0.43
"9 179.89 -0.11 0.43
Temperature -Distribution
Dasired Saliing. Indicaling Measured Temperature al Spread Locations ("C) Uncertainty
("C) o ("c) #1 w2 | #3 | w4 #s | #6 | w7 | w8 | wo (£ °C)
180.0 180.0 180.0 |181.05/179.63|180.70{178.96/180.67[179.88(179.66/179.33|179.89 0.44

Chamber Characlerizalion

Ovarall Varialion

Indicating Measured Uniformity Measured Siability
("C) (*C) (£°C) (*C)
180.0 1.27 0.10 2.27

Nole: * Maximum uncartainty of the each position

ulin Maodes wnTulal davin
DKSi Technology Limied

8/
253

Sukhunwil Road, Ban
Phona: +66 2639 7000 Emasi

The End of Certificate

TR ETHUIEIN A T ntamm ey 10260
nychak, Prusknanong. Bangkok 10260
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Certificate of Calibration

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE BERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL.0-2717-3000-29 FAX.0-2719-9484

Page.:

This Certificate was issued to replace lo the Cerlificate No. 24CHO499

Equipment :
Manufacturer :
Model :

Serlal No. :

ID No. :

Condition As-Received:

Recelved Date :
Callbration Date :
Reforence :

Submitted by :

Callbration Place :

Amblent Temperature :
Relative Humidity :

Calibration Procedure :

Callbrated by :

Approved by :

{ ) Unnopphol Harachai
( ) Ponpan Paipim
(V') Saithip Meangmai

Issue Date :

Spectrophotometer
Marck

Prove 100
2317117261
LAB-ST-003

Used Item

25 September 2024
25 Septamber 2024
2409-07900C-1

Vecare Environment Services Co.,Ltd
1/25 Sol Suphaphong 3 Yek 8,
Nongbon, Pravech, Bangkok 10250

IC Room

(25410 25.4 ) °C (On-Site)
(56.21048.5) % (On-Site)

In - house method :

CP-OCH4 based on ASTM E 275-01

Warakorn Lerngagtrakul

Approved Signatory

2 October 2024

The Uncertainties are for a confidence probabllity of approximatsly 85%

This certificate may nol be reproduced other than in full, except with the prior written
Services 3

Approval of the head of Ci

and Testing Services.

Cert.No.: 24CHO488/1

10of3

-

g

Cert. No. :
Page :
Condition of calibration result
. Reference Standard Material :
Material Serlal No. Cartificate No. Due date
1. Absorbance Standard set 44487 31 May 2026
2. Wavelength Standard set 29829 11 Sep 2025
3. Wavelength Standard set 20829 - 114510 ; 11 Sep 2025
This certificate is valid only to the item calibrated on date and place of calibration.
. This certificate is traceable to the International System of Unit maintained through :
- Starna Scientific Ltd.
Spectral BandWidth : 4
Scan Speed : - nm/min
Calibration Results : without adjustment
Wavelength Accuracy
Certified Values 5 Uncertainty of Coverage
UUC Reading .
of Reference Materlal Measurement Factor
(nm) (nm) " (£nm) k
334.22 334.2 0.13 2.00
418.48 418.1 0.13 2.00
536.90 536.7 0.13 2.00
637.94 637.9 0.14 2.00
740.27 740.2 0.14 2,00




24CHO499/1

Cert. No. :
Page : 3of3
Calibration Results : without adjustment
Photometric Accuracy
Cortified Values Uncertainty of Coverage
Wavelangth UUC Reading
of Reference Matorlal Measurement Factor
(nm) (Abs) (Abs ) (Abs) Kk
Zero 0.000 0.0028 2.00
0.5598 0.561 0.0028 2.00
440.0
0.7037 0.705 0.0028 2.00
1.0013 1.001 0.0028 2.00
Zaro 0.000 0.0028 2,00
. 0.5222 0.524 0.0028 2.00
465.0
0.6646 0.666 0.0028 2.00
0.9444 0.944 0.0028 2.00
Zero 0.000 0.0028 2.00
0.5234 0.524 0.0028 2.00
546.1
0.7007 0.701 0.0028 2.00
0.9992 0.998 0.0028 2.00
Zero 0.000 0.0028 2.00
0.5573 0.558 0.0028 2.00
580.0
# 0.7760 0.776 0.0028 2.00
1.1104 1.108 0.0028 2.00
Zero 0.000 0.0028 2.00
0.5648 0.565 0.0028 2.00
635.0
0.7654 0.765 0.0028 2.00
1.0961 1.094 0.0028 2.00
Remark

- Each individual filter Is measured against the empty filter hoider (blank) used to zero the spactrophotometer

- UUC = Unit Under Calibration

THe reported uncertainty of measurement was basad on a standard uncertainty multiplied by a coverage

factor k , providing a level of confidence of approximataly 85 %.

-00o-




MULT! POINT CALIBRATION REPORT

CUSTOMER NAME : Vcare Environment Services Co., Ltd.

"EQUIPMENT NAME : CO Analyzer

MANUFACTURER : Tetedyne - API MODEL : T300 ' SERIAL NO : 3631
STANDARD GAS CONCENTRATION (PPM) : 808.9 CYLINDER NO : CC739972
[CYLINDER PRESSURE (pslg) : 900 CERTIFIED DATE : Nov 05, 2020
ICERTIFIED BY : AIRGAS SPECIALTY GASES . |EXPIRED DATE : Nov 05, 2028
ION LT
CALIBRATION RESULTS
POINT NO
IDEAL (PPM) | ACTUAL CO (PPM) | ERROR CO (PPM) % ERROR CO
ZERO 0.00 000 0.00 -

1 10.00 9.95 -0.05 -0.50

2 50.00 50.10 0.10 0.20

3 100.00 100.15 0.15 0.15

4 198.20 200.21 1.01 0.51

5 400.60 400.10 -0.50 0.12

6 808.90 809.56 0.66 0.08

AVERAGE (%) 0.26

—e— ACTUAL CO (PPM)

Linear (ACTUAL
CO (PPM))

CALIBRATED BY : AU SUIAN NM12S ’ DATE : 25 ngny)1Au 2567 -

ABINITTANRVNIAMUNATARNIAN - AsAN 91 Tnsdw: 02-515-8987

LRIV 388 OUUSTAIALEN WANIUNTINEN LIARRANT NFAUVHT 10900  TnsAWY - 0-2515-8999 Tnsans - 0-2515-8988 E-Mail : Info@kinetics co.th




EEKINETICS

uiu lawdad radiaistu e

-KINETICS CORPORATION LTD.

PMENuEamtesuarifuisuelnsainsiatnannIne N

§NAY/ MBI © Veare Environment Services Co., Ltd. Fuft : 25 nangAx 2567

ﬂﬂﬂqﬂn‘in{lm‘émﬁa : CO Analyzer : ' USENHNAR : Teledyne API

surasgunsal / A3aadie : T300 wasiargUnsal / ta3asila : 3631
2 |STABILITY <1PPM ; 0.08 0.00
3 |[CO MEASURE 2500 - £800 mV ' 3595.5 3586
4 |CO REFERENGE 2000 - 4800 mV 2953, 1 2945
5 |MRRATION 11213 1.227 1.227
6 |PRESEEURE 25-35in - Hg-A " 283 282
7 |SAMPLE FLOW 800 + 10% cc/min 789.3 760
8 |SAMPLE TEMP 48+4°C 46 ¢7.1
9 |BENCH TEMP 48+2°% 48 48
10 |WHEEL TEMP s8+2°c 68 68
11 |BOX TEMP AMBIENT £5°C 34 245
12 |CO SLOPE 1.0£0.3 0.905 0.885
13 |CC OFFSET 00+03 0.014 0016
14 |CO READING (AMBIENT) PPM 0.48 0.21
15 [VOLTAGE TEST +5V +12V +15V 15V 5.23/12.23/16.47 /-15.09 5.25/12.23/16.47 /-15.09
16 [ZERC GAS 0.00 PPM -0.48 0.00
17 [SPAN GAS 400.6 PPM 405,51 400.10

TR TTALE)

ey O-ring 2 Fu Spring 1 Fu . Sintered Filter 1 3w Filter 47 mm.1 UeY
Y13 Calibrate Multi-Point
g
=
( AMSUIAN NM181R )
AN (Signature)
Fasmsteyaiandimadmaie NIUNFAARE | ALEUIAN HM191R Tnséwii: 0-2515-8987

&7 388 nuNiTAAEn Lradunsiney \IRSEANT NTaMYe 10900 TnsAwy - 0-2515-8999 Trsans - 0-2515-8988 E-Mail - Info@kinetics.ca.th



ICP-OES/Avio200 Preventive Maintenance (PM)

| Be

Company Name: V Care Enviroment Service Co. Ltd.
PerklnEhner Address 129 Suphaphong 3 Alley, Lane 8, Nong Bon, Prawet, Bangkok 10250
Eor the Better (Instrument Location):
: Serial Number: 079517042702 PM Number: 1 0f2
: Neme K. Chuleeporn Telephone Number: 094-498 5049
3 FRES AR i (if applicable):
. | = Service Engineer Service Order
bt WO-02602317
— —— . — . - i oR — Name: Rsnyien Number:
i RS ALY & i } : it 48 Date PM Performed: 9-Jan-2024 Next PM Due Date: | 9-July-2024
iy S ; A 0 Bt ey VIO ; (DD-MMM-YYYY) (DD-MMM-YYY)
Preventive Maintenance Report 1
frterniint seres g Part Number Release Publication Date ' )
: Y 4 : .
09370140 Rev.5 B January 2018 PerkinElmer
Scope

The purpose of this PM isto ensure the continued functionality of the PerkinElemer/Avio200 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 Instructions:

The customer must provide the engineer 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 a 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 instrument logbook as required.

Copyright Information

This document contains 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
Compa ny Name: V Care Enviroment Service CO,Ltd without the prior, written permission of PerkinElmer, Inc, Copyright © 2013 PerkinElmer, Inc.
Trademarks

Registered names, trademarks, etc. used in this document, even when not specifically marked as such, are
protected by law. PerkinElmer is a registered 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 forth 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 purpose. :

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

Instrument Location: 129 Suphaphong 3 Alley,
Lane 8, Nong Bon, Prawet, Bangkok 10250
Instrument Serial No.: 079517042702

Date: 09-Jan-2024

I ICP-OES/Avi0200 Preventive Maintenance (PM) Page 1 of 6 —I




Component List

Procedure Checklist

Use (+ ) to check off those steps in the checklist that have been completed.

1. General:

# Ask customer about unit’s performance since last visit.
) Check incoming AC line voltage under load for proper levels and grounding.
2 Is the instrument operational?

2. Mechanical:

7l Inspect and clean all fans and filters.
1 Inspect and replace torch components and necessary.

Torch Compaonents Replaced; (IYes ¥INo
If yes, list components replaced:

) Inspect all tubing for signs of cracking or leaking and replace as necessary.

Tubing Replaced: @Yes ONo

If yes, list tubing replaced:
¥1 Inspect the peristaltic pump for proper operation,
) Check and adjust if necessary, the external nitrogen, argon shear gas ;'md water supply pressures.
7] Check and adjust if necessary, the internal nitrogen, main argon, torch argon and shear gas

pressures
Regulator Measured Pressure Set Pressure
Nitrogen N/A NA (calibrated in Factory)
Main Argon 76 76psig
Torch Argon 67 67psig
Shear Gas 65 65psig
Water 35 35psi

Component / Specific Model Serial # Configuration Notes
Avio200 02042804 Syngistix V 2.0.0.2236
$10 Autosampler 102517031304
a Parts Lists
Parts Included with the PM
Part Number
Description anti
(if applicable) Ly Chusntty
09995098 Air Filter-Spectrometer 1
NO077520 Air Filter-RF Generator 1
09992731 Axial Window 1
B0810377 Radial Window 1
NO770438 O-ring kit, injector support adapter 2
NO780437 O-ring kit, torch 2
Additional Reagents and Standards Required for PM
Part Number 3 3
Description uanti Expiration Date:
(if applicable) 2 Quantity.=. il Barch/Lot & amm)
Multi-Element Standard
N0691579 (NO6S-1579 diluted 10%) 1 7-263MFX1 Apr-2024
Instrument Calibration-4
N930022 E 5
9300221 (N9300221 diluted 100X) 1 59-091CRY1 June-2024
I ICP-OES/Avio200 Preventive Maintenance (PM) Page 2 of 6 I

7 Check the shear gas nozzle for blockages and proper, uniform flow.

¥ Inspect nitrogen Hi/Low purge and shear gas solenoids for praper function.

4l Inspect the function of all spectrometer motors. Drive the motors from the Spectrometer DCM. Check all
motors, couplings, set screws, gears or drive assembly located on the spectrometer (prism/grating
wavelength drives, slits, shutter, DV mirror, X/Y mirror) if problems are found.

¥1 Perfarm preventative maintenance on the chiller as required. Make the customer aware of the importance
of maintaining the chiller fluid level and filter replacement.

71 Drain air compressor surge tank.

) Clean exterior of instrument,

[ [CP-OES/Avio200 Preventive Maintenance (PM) Page 3 of 6 ]




3. Electrical:
5.2 Precision:

¥] visually inspect all PC boards for cleanliness and signs of corrosion. @) Test for reproducibility of a set of measurement.

) Check all RF generator and spectrometer power supply voltages.

EJ Run instrument diagnostic checks from the appropriate Device Control Module. Parameter Specification Test Result Pass/Fall
RF Generator: Zn 213.856 %RSD <1 % 0.48 Passed
¥} Check the RF generator status screens. ‘ Mg 280.856 WRSD<1% 0.46 Passed
) Check the function of all interlocks. Mg 285.207 %RSD £1% 053 Passed
Spectrometer: Ba 455.403 %RSD 1% 0.36 Passed
7] Check the spectrometer status screens.
& Check for proper function of all motors from the Motor Control window. . 5.3 Mn BEC:
4. Optical: £ Run Axial and Radial BEC according to the A&T spec, or the commissioning test procedure,
¥ Check the neon lamp for proper operation. Mn Background Equivalent Concentration: %

2 Ensure that neon initialization passes at power up.

. Method “MnBEC” For Samples “1B (2%HNO3)" and “IS (N0O69-1579/10)", record intensities.
) Ensure that there is a single, well defined peak of sufficient intensity (approximately 15,000 to P ( )

60,000 cts.) for the 703.241nm neon line viewed in the DCM Collect Spectra window. Re-generate Calculated BEC: BEC = (IB * Conc of Std) / (15 - 1B). Where Conc of Std = 1,000 PPB
the neon correction table if problems are encountered. If problems are still exhibited after the
table is re-generated, replace the neon lamp assembly. Element Mode Conc. 18 Is
Neon Lamp Replaced:  ClYes #INo Mn 257.610 Radial 1,000 ppb. 101265 3895843.6
Mn 257.610 Axial 1,000 ppb 101265.2 11335219.7 .

7] Perform the Initialize Optics routine from the Spectrometer Control window,

¥ Insure that the routine passes with no error codes. If it fails, run a manual prism scan from the - 4
spectrometer DCM. Mn 257.610 | IB*Conc. Is-1B BEC Spec Pass/Fail
¥) Insure the Dark Current measurement (Detector Calibration) passes at initialization. Findial e 3794578.6 30231508 26:53 S0 Fassed
) Check the shutter home sensor position. sl 142950100 112339545 .01 SIOFER Passed
) Check prism/electronics temperature sensor readback values from the DCM, It is normal for
these readings to be shown in red. A typical prism temperature is approximately 29.5 degree C.
A typical electronics temperature is approximately 35 degree C. i
¥) Check the detector temperature from the DCM for -7.0 to -8,5 degree C. If outside of this range 6. Review:
the detector cooling fan may not be operational. Further inspection may be necessary. ¥ Review with the customer PM work performed.

¥ Inspect for proper function of the transfer optigs. 1) shutter 2) DV mirror 3) X/Y mirror.
] Clean or replace the axial and radial view windows as necessary.

Axial Window Replaced: HYes ONo

Radial Window Replaced: Dyes ONo

@ Discuss recommended customer supplied materials to have on hand.
& Attach PM sticker.

5. Post PM Performance Tests: *
& pPerform View Align.

5.1 Spectral Resolution:
#] Measure the spectrometers ability to separate two adjacent wavelengths.

Parameter Specification Test Result Pass/Fall
 As193.696-Resolution | | 0003 . 0.007 . Passed
/NI 231,604 - Resolution | 50011 1 0.009 Passed
| NI 341.476 - Resolution' . 50015 0.013 Passed
' Ba 455,403 -Resolution | * " s0,020 0.018 Passed

[ ICP-OES/Avio200 Preventive Maintenance (PM) Page 4 of 6 I [ 1ICP-OES/Avio200 Preventive Maintenance (PM) Page Sof 6 I




Additional Comments

Additional Comments Regarding the PM

Review

The preventive maintenance checks and if applicable performance tests for ICP-OES/Avio200

have been completed.

This ICP-OES/Avio200 Passes il Fails O the preventive maintenance.

Review of Preventive Maintenance:

Authorized PerkinElmer Representative: Date:
W. 9-Jan-2024
{DB-MMM-YYYY)
Authorized Customer Representative: Date:
9-Jan-2024
) [DO-MMM-YYYY)

| 1CP-OES/Avio200 Preventive Maintenance (PM)

Page 6 of 6 l
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SITHIPORN,

associates

Certificate of Calibration

Method & Pre-Test Callbration - Liters (L)

UUT Meter Console Information Callbration Conditions Callbration Reference
Model #:  XC-572-0V Bar. Pressure (mm Hg): 758.3 Work No.:  SV026962 Calibration No.: SA2023001 Judgment :
Serial# 1510066 Ambient Temperature (°C): _ 25.7 Reference Equipment SR
DGM Model #: SK25EX Relative Humidity (%): 65 WTM Model:  W-NK-5B Serial No.: 546321 Std. Temp. (K): 298.15
DGM Serial #: 0006923 Altitude (m): 1.50 Gamma: 0.9976 Cal.Due 24-Mar-24 Std. Press. (mm Hg): 760
Bar. Pressure Corr. (mm Hg): 758.2 Thermometer: FLUKE714 Serial No.:_—W Ky (K/mm Hg): 0.3923
UUT Meter (DGM) Reference Mater (WTM)
: | orifice, aH’ Voldmer | T T e mpara e oteriPressure | | VAT Outlet Témperature
Run Timeg f1econds) (mm H20) — = EE men H20) . - - -
Initial Final ™ Total Initial - 'Rinal Initial Final Total Initial Final
& Prto) Vi Viu Vi ton tot Pu Vi Mt Ve Ly Tty
900 13.00 750314.2 750473.4 159.2 26.0 26.0 1.2 437123.90 | 437287.43 163.5 27.4 27.4
600 25.00 750488.9 750639.5 150.6 26.0 26.0 2.1 437303.06 | 437456.94 153.9 27.4 27.4
480 50.00 750654.2 750830.6 176.4 26.0 26.0 3.2 437471.95 | 437652.10 180.1 27.4 27.4
420 80.00 750841.3 751038.2 196.9 '26.0 26.0 5.4 437662.88 | 437864.23 201.3 27.4 274
300 120.00 751063.4 751237.3 173.9 26.0 26.0° 7.6 '437889.88 | 438067.46 177.6 274 27.4
Standardized Data Calibration:Results
e SRV 8 B
‘{Si- L - £l Utlias e d o — Note1 : For Calibration Factor Y, the ralic of the reading of
Vuguig Quiug AL Vatsg X — Cla/ pOHQ st ol bodted sl s Y
161.92 10.79 158.49 10.8 1.0217 0.0020 51.0 3.677
152.71 15,27 150.10 15.3 1.0174 :-0,0023 49.3 1.962 Nole2 : For AHg, orifice pressure diffarential that equates to
179.26 22.41 176.24 22.4 1.0171 | 500028 | idgiges | - 4485 - sl s e e,
201.43 28.78 197.29 28.8 1.0210 0.0013 . 45.4 -1.948 s L
178.60 35.72 174,91 35.7 1.0211 0.0014 44.8 -2.507
1.0196  [=Y Avg. 473  [= AH@ Avg. mei
Calibrator : VAEROJN RUANGARAM Signature : Vﬂ\ e yo\h Date : 08/Jan/24

. 4
The instrumants ksled and cescribed on this certificale have been calibrated sgains| slandards Iraceable 10 the National Instilute of Standards and Technology (N.LS.T.) and in refsrenca lo EPA Method 5, Section 10,31,

Revised : 20230103

Sithiporn Assoclate Co.,ltd  Environmental / Hygiene Department (ENV)  Web site : www.sithiphorn.com  # E-mail: service2-env@sithiphorn.com
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ASsociates Calibration Certificate Appendix S un

METHOD & PRE-TEST CONSOLE CALIBRATION Calibration No.: $A2023001

UUT Meter / Console Information Nomenclature : _ , Equations ' T
Model#:  XC572-V Serial number: 1510066 Pb - Barometric Pressure K =<2t
DGM Model #: SK25EX Serial number: 0006923 DGM - Dry Gas Mater P"d
e SRLoRA T . Euvdved | . «
K - Constant based on standard temp and press v Y * (Pbar ;3 8
o w(std) = Y * I\
Check the Diagnosi Check the system before calibrating, © - Run time, In minutes A%{
Not Passed Passed - &H (Meter Pressure, gauge) KWV, (P, +
-Visual instrument normalcy o 2 Vi Votume collected by test meter, corrected for STP v, (std ) = T
-Electrical and Temperature Systems a 2 Qnutg) - Calculated flow mtu of test mater 2
-Inclined Manometer with Systems (=] ] K - Criﬁcal orifica ooel‘ﬂchnt . ¥ (steds Vw(nld’)
bl "%”——— Qw(ctd) S T
-Pressure Gauge o 77} Py Measured pl'BuUfﬂ Of mfﬂf&ﬂce meter - “eeilated) 9 ;
5 @Vacuum: Pass g, ssure : Pass L= Tempcrlture mnlwod in mfarenca meter ) '
-] e P
B0 Ctpok : Puig) ¢ 0001166 s (P, + 238) 7 7,6 \2
@  PM and Calibralion O Repalring bafore Calibration tm - Temperature measured in test meter Melric Ay = T — V+F
Y - Ratio of volume collecied from test meter and orifice ad e

Calibration Graphs

Meter Pressure vs, Flowrate —+—Maler Pressure vs, Flowrale
1.045

120.00 2

125,000 -

105.000 | 1.035

1.030

i 1.025 .
. = :' 51.020 ;
‘ b 31015
5 e 1.010

'DGM Orifice AH (mm HQ)
P (-] @
v o o
gk B

[ 1.005 ! Lisel -
25.000 - — —**'/ ‘ 1,005 ' TR S
5.000 4— _J_“ | 0.995 : B ——I\L_J

0 e =
10.00r8'0 15.00 20.00 25.00 30.00 35.00 40.00 5.000 10.000 15.000 20.000 25.000 30.000 35.000 40.000

Flowrate Standardized & Corrected (Lmin) H L Flowrate Standardized & Corrected (L/min)

Revised : 20230103 Sithiporn Associate Co.,Itd Environmental / Hygiene Department (ENV)  Wab site : www.sithiphorn.com  # E-mail: service2-env@sithiphorn.com



Revised: 2023/01/03

,SITHIPORN;

assyiialecsx
Certificate of Calibration
Method & Console Sensor Callbration - Metric Units Page:int
Conaole Information Callbration Gonditions Callpration Reference
Model#:  XC-572-0V Ebar (mm. Ho)  758.30 " Cslibration No. : __ SA2023001
Serlal ¥: 1510066 Humidity (%): 685 Work No. * SVO26062
Units: Metlric Tamb (*C): 257 Reference Devices
Elevation (m): 1.5 TC Calibrator Modael: FLUKE 714
Corr. Pbar (mm. Hg):  758.30 SerialNo. 9038005
Temperature Sensors Callbration Data
Relarence Temp, Upie ons” 7. ] | Referenca Poinl
i Y Rk
R s SR T b il ]
Point ¢ % ‘¢ ‘¢ | . PassFal
1 -18 -17 17 17 PASS
2 a8 38 30 39 PASS
3 03 ] 95 94 PASS
4 149 151 152 150 PASS
5 260 . 284 285 i dil} PASS
8 a7 M R 7 PASS
7 482 % i PASS
8 563 ot | PASS
9 818 LT i g PASS
10 | 1038 PESERE| 1083 (1R8] [ e PASS
LT = [l ) 0 PASS
Overad Auckt Statva

DGM Temperature Sensor

" ‘c ‘c 'c % Pass/Fail
ice Water 0.2 0 0.07%
0.07% PASS
Ambient 25.7 26 0.06%
Temperature Controller
TR R . 7|
120 *C 'C
Probe x, ‘.4! 121
Oven 120

Notes
" Gugoesied, mnimuem retersce poinis ars 10 (0, 100, 200, 30, 600, 760, 500, 1100, 1500, 1800 *F), can hast for more
2 M'or walid las 18Buits, the maskmnom diflerence betwesen tesl wfv‘vwwn-lh\wmdu.mkm iha refarence (eading and ihe sl tharmocouple which

WNOUID b less than I°F (1 *C) rom Ihe retersnce reading (EPA Method 2, Sediion 8.3 snd EPA Meihod 5, Saciions @ | 1741 1.8)

‘memmIwmnmm.nzﬂ'cnd'c.m‘!mn 5%(%) 8l & Norw rale of 20 lpm

Signalure: !Z!b ero EE ! Dale : O8/Jan/24
| cmetily ihal the sbove Thermocoup Gensors cabraled n socorence with US EPA Malhocs 2 end 5. GFR 40 Part 80,

Slihiporn Assoclate Co. ltd E |/ Hyglene D L (ENV) Web sHe : www.sithiphomn.com # E-maii: service2-envQsithiphom.com

v

SITH!PORN}' . Ravisag: 202301101

ISSOCiatps
~

Console Sensor Audit QA Sheet

Callbration No. : __8A2023001

Model #.  XC-572-OV Pbar (mm. Hg): |30.00 Work No.: _ 5VO26002
Sedal#: 1510088 Humiddy (%): ~ 65% . Reference Devices
Unitss  Metde Amb Temp. (°C): 257 TC Calibralor Model:  FLUKE 714
=3 Alitude (m): - 1000 SerisiNo: 9036008

S dis el
Comected Pbar (mm. Hg):  26.90 Digital Manomeier Model:  Dwyes DPGA-00
i Serial No.: 721

Audit Data
; 'Mm Lokl o iconsciherachgs A |
S TP ] AGGT] meek G]L Pratay | | Oven 1| | Fmar
L *C ‘c *c c c ‘c
1 265/ 27 27 27 27 27
Acceplance crilena | sorcsay | 150w 10T AT

rarcs Pont |
i ol b ot
[ mn Hg | mm. Hg
1 19.66 | 20.00
i L]
Notes
*r. L [P g b b o st b -

ot TF (1 °C) o e rndecwnca reacing (LPA betuod 2. Becten § ) sred EPA et |, bocors § 1 1 181 18

Yo = Frve— - oings. shouki b less a0 § = 14 (17§ mem Hg)

Signatury. \/mﬁ. Vo 2 n d Daie ON/Janva4

| carvly hail W sbove Tharmocoupis, Baromevc nv-nuna-m-nwnmnwmus'lmm.alwmn

Situpom Associste Co b Emronmentsl / Hygene Deparvment (ENV) Web she  wws sihiphom com 8 [ mad SrCnD Srre QR aRhom com



Revised: 2023/01/04

SITHIPORN,
L @ thatmg

Nozzle Calibration
Nozzle Information Callbration Conditions Calibration Reference

Manufaciurer Apex Bar. Pressure (mm Hg):  758.3 Calibration No.: SA2023001
Pl s — SITHII Y
Type Stainiess Steel  Ambient Temperature (*C): AT Work No.: _ svozeee2
Identification 2 Relative Humidity (%): 65 Units: Metric
Serial No Cal No.: Cal.due:
Vermier, 0-250mm 0.01 mm incremenis model Mitutoyo 3038570 L202310355-0001 07/Novi24

Calibration Method

Foliow the USEPA Malhod § nozzie size calibration procedure. (rel, 40 CFR PART 60)

' Calibration Result
‘ Sizes .| measured every 80° nozzie | (D, + D;+D,)/3 . Different < 0.100 mm,
el mm, Dy D, D, Davg 1 Judgment
31 3,00 2.98 2.98 2.987 0.020 PASS'
8 4.8 4.58 4.68 4.57 4.570 0.020 PASS
8 6.2 8.23 8.23 8.25 6.237 0.020 # PASS
10 7.8 7.74 7.74 7.73 7.737 0.010 PASS
12 9.4 0.45 9.42 0.44 0.437 0.030 PASS
14 10.9 10.7¢ 10:80 10,81 10.800 0.020 PASS
16 128 12,58 12,58 12.57 12.577 0.010 PASS
Where :
D1, D2, D3 = There difference nozzle diamiters at 80 degrees to each olher,
each measured to the nearest 0.025 mm or 0.001 inch
4D = Maximum difference between any two diameters, must be < 0,100 mm or 0,004 inch
Davg = (Dy+D,+Dy)/3
o)
o1
Signature \/ ~&Lpih Date : 08/Janr24
- ——ied

Sithiparn A late Co. Md. Envi / Hygiena Departmant (ENV) Wab site : wwav.sithiphorn com # E-mail: service2-anv(@ sithiphom, com

SITHIPORN kot

L I A L)

Sampling Probe and Pitot validation
Samplig Probe Information Callbration Conditions Calibration Reforence

M T Meex Bar. Pressure (mm Hg): - 7583 CalbraonNo: __ 8A2023001
Probe Type: _ SS.4f Ambient Temperature (°C). 257 Work No: . 5vVO26062

ProbaNo.: __ A11083 Relative Humidiy (%) T' Referencs Devices.
Pitot tube Type: S Type 38 Inc. * Vemiar, 0-250mm 0.01 mm increments
Pitot tube No.: > Units Malric Model: Mitutoyo,10 No.:EPD1-VER.57-1-CEN-01

Validation method :  Foliow ina USEPA Mathod 5 pilol Wbs (S Iype) calibration Pfoceduiy (red 40 CFR PART 80),

Sampling Probe Valldation with Tune up
iarlwhlaurﬁ-‘glmi sligning with 1/2" sample nozzie( 12.7 mm)

Q]:E, o T 5 Measured Acceplance Slandard
PR o e
g 3 Ly® 1576 mm (19.05mm or0.75kn )
Ly= 44.38 mm (508 mm.or2.00n. )

Dy = 8.51 mm (0.526 mm.. 0.375in )

Aw 22,76 mm (21Dy2A s30,)

A2D; = 1.187 mm (105P,/DysA 515)

Pitot Tube Validations and Engles measurement Resuit
@ : Measure resulls aflar mainienance snd adjustments.

Py Size Acceptancnce of comsciness
[~ al
o= 0.15° s10°
a2 Bi= 055" s s
P, Size
o= 065" £10°
By = 025" ) £
——— ‘."!.-\G Engies messuroment Coloulsled Resut  Acoaptance Crters
B i o e
-f 7 W 0.85 " 0.396 mm W < 0.0784 mm. ( 0.03125 ir
1 r4
Sy .I
: /l‘ Y Z Z = <020° 0070 mm  Z <3.476mm, (0.125in.)
' P T a5 S

c;nuuuwlanp(a)lrm-lyp-oltam-op-m\gmmlpm-mum-bovommnoullndu-mulnvmonrcm)
Solong as standard range.

Signature: /o2 ¥ 0 J}\ Date 08/Janv24

Sithipom Associate Co.,iid. E ! Hygiene De (ENV) Web tite : www sithiphom com # E-mail wma-uwowvunm
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Mechanical Englneering Standards Laboratory Sol 1, Bangpoo Industrial Estate, Muang, Samutprakan 10280, Thailand.

Request No.23-68/0038 MTC.No.23-68/0038

Number of page(s) 2
CALIBRATION CERTIFICATE
Nomenclature : DRYCAL DC-LITE FLOWMETER
Manufacturer : BIOS International Corporation, USA.
Serial No.: 1851
Model : DCL-ML
Scale range : 5 mi/min to 5 I/min
Subdivision : ( 0.1, 1) ml/min
Submitted by : VCARE ENVIRONMENT SERVICES CO.,LTD.
1/29 Soi Suphaphong 3 Yek 8, Nongbon,
Pravach, Bangkok 10250, Thialand.
Received date : 9 October 2024 Condition of measured item : Normal
Calibration date : 22 October 2024

Standard : Standard Certificate No. Date due Traceability
RTD Thermometer PSL-T 0811/67 3-Jul-26 TISTR
Molbox/PressureTransducer/UpStreary  MP-0076-23 2-Apr-25 NIMT

Primary Flow Callbeator S/N 117982 | MW-0034-23

Primary Fiow Callbrator S/N 119521 | MW-0033-23

sole T r

T
Calibrated by : ... Approved by et
(Mr.Terasak Panna)

Mechanical Engineering Standards Laboratory
Ref. 2013267100903671001
Issued Date 24 March 2024

o —
o —
- — -
12TISTR BEITE 08

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Mechanical Engineering Standards Laboratory Soi 1, Bangpoo Industrial Estate, Muang, Samutprakan 10280, Thailand,

Request No.23-68/0038 2/2 MTC.No.23-68/0038

Calibration point : (200, 500, 1000, 2500, 5000) ml/min .
Ambient condition : Temperature (23 + 3)°C , Relative humidity (55 + 15) %

Atmospheric pressure { 1010+13) hPa 3
Calibration method : The flowmeter (UUC) was calibrated by comparison method with
standard flowmeter according to CP-370.01.
The reported value is the value that converted to value at referencé condition
within pressure and temperature of the actual gas entering m.e uuc

Measurement data :

UUC Value Standard Value  Temperature Pressure Deviation Uncertainty
(mi/min) (ml/min) (C)  (hPa) (%) (%)
201.9 205.90 25271 101039 -1.96  0.93
499.1 502.95 25.244 101058 0.76 093
1002 100250 25109 1010.93 -0.02 090
2507 2503.5 25045 101173 +0.14  0.90
5018 4915.9 24943 1013.04 +2.07  0.92

The reported expanded uncertainties are based on standard uncertainties multiplied by
a coverage factor k=2, which provides a level of confidence of approximately 95%.

The end of calibration certificate.

The results relate only to the items tested/calibrated or value assigned.

Advertising the Repart/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the governor of TISTR

FM.BLMTC.002 Rev.4

Head Office
35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang,  Sor 1€, Bangpoo Industrial Estate, Sukhumwit Road,
Changwal Pathumthani 12120, Thalland Amphoe Muang, Changwat Sarmutprakan 10280, Thaland  Thailand
Tel. (66) 0 2577 9000 Tel. (66) 0 2323 1672-80 ext. 115, 116
Fax. (66) 0 2577 9009 Fax. (66) 0 2323 9165

E-mail : rumpaig@tistr.onth Websitewww tistrorth  E-mail : mtegtistr.orth

Office/Laboratory Office

Fax, (66) O 2579 B592
E-mail ; sumalee@tistr.orth

196 Phahonyothin Road!, Chatuchak, Bangkok 10900,

Tel. (66} 0 2579 1121-30 ext. 5219, 5225, 5217

T

The results relate only 1o the ilems tested/calibrated or value assigned

Advertising the Report/Certificate and publicity of the resulls except in full are prohibited untess written permission is ablained from the governor of TISTR

FM.BLMTC.002 Rev.d4

Head Office Office/Laboratory Office
35 Mu 3 Tambon Khiong Ha, Amphos Khleng Luang, S0l 1€, Banegpoo Industrial Estate, Sukhumvit Road,
Changwat Pathumthani 12120, Thailand
Tel. (66) 0 2577 9000 Tel. (66) 0 2323 1672-80 ext. 115, 116
Fax. (66) 0 2577 9009 Fax (66) 0 2323 9165

E-mail : rumpagtistr.orth Websiteswww tistr orth E-mail . mtc@tistr.onth

Amphoe Muang, Changwat Samutprakan 10280, Thailand  Thalland

Fax_(66) 0 2579 8592
E-mail : sumaleegtistr.orth

196 Phahoryothin Road, Chatuchak, Bangkok 10900,

Tel (66)0 2579 1121-30 ext. 5219, 5225, 5217




Puiinmsnuaeudeuldnuiniasdionsaaia
Equipment : Air Sampling Pump (High Flow) Model : - DCL-ML
Date of Calibration : 22/10/2024 Maker : BIOS INTERNATIONNAL
Certificate of Calibration No. : MTC.No.23-68/0038 Serial No. : 1851
CALIBRATION DATA
PERSONAL PUMP DATA CALIBRATION DATA
FLOW RATE (mU/min) VALUE FROM
NO. | BRAND /MODEL | SERIAL NO. DATE SETTING ACTUAL (Q std.) CALIBRATION CURVE
1 1 1 1 1 1 Y g
1 GILAN BDX I | 20140402089 | 18/11/2024 | 1000 | 2000 3000 1022 2100 | 3045 | 1011.5x +32.667 | 0.9986
2 GILIAN BDX Il | 20140402090 | 18/11/202a | 1000 | 2000 3000 1013 2018 | 3001 994x + 22.667 1
3 GILIAN BDX Il | 20140402100 | 18/11/2024 | 1000 | 2000 3000 999 1998 3002 | 1001.5x-3.3333 | 1.0000
4 GILAN BDX Il | 20140402101 | 18/11/2024 | 1000 | 2000 3000 1047 2102 | 3058 10055x+ 58 | 09992
5 GILIAN BDX Il | 20140402102 | 18/11/2024 | 1000 | 2000 | 3000 1033 2047 3102 | 1034.5x-8.3333 | 0.9999
6 GILIAN BDX I | 20140402103 | 18/11/2024 | 1000 | 2000 | 3000 1102 2078 2099 | 9485x + 16267 | 0.9997
7 GILIAN BDX Il | 20140402104 | 18/11/2024 | 1000 | 2000 | 3000 1085 | 2111 3099 | 1007x +84.333 | 0.9999
8 GILIAN BDX Il | 20140402108 | 18/11/2024 | 1000 | 2000 | 3000 1175 | 2059 3111 968x + 179 0.9975
9 GILIAN 8DX Il | 20140402109 | 18/11/202¢ | 1000 | 2000 | 3000 1003 | 2105 3100 | 1048.5x-27.667 | 0.9991
10 | GILANBDX I | 20140402110 | 18/11/2024 | 1000 2000 | 3000 1099 1998 2997 949x + 13333 | 0.9991
11 | cluanBDX Il | 20140402111 | 18/11/2024 | 1000 2000 | 3000 998 2001 3105 | 10535x-72333 | 0.9992
12 | GlUANBDX NI | 20140402112 | 18/11/2024 | 1000 2000 | 3000 999 1998 | 2998 | 999.5x- 0.6667 1
13 | GluaNBDX N | 20140402114 | 18/11/2024 | 1000 2000 | 3000 1009 | 2044 3201 1096x - 107.33 | 0.9999
14 | GILUANBDX I | 20140402115 | 18/11/2024 | 1000 2000 3000 1120 | 2204 3046 | 962x+ 19867 | 0.9947
15 | GILANBDX N | 20140402116 | 18/11/2024 | 1000 2000 | 3000 1055 | 2078 3114 | 1029.5x + 23.333 1
16 | GILANBDX I | 20140402118 | 18/11/2024 | 1000 | 2000 | 3000 1144 | 2108 3099 | 977.5x + 160.67 | 0.9999
17 | GILUANBDX I | 20140402122 | 18/11/2024 | 1000 | 2000 | 3000 1033 | 2018 | 3156 1061.5x-54 | 0.9983
18 | GILANBDX I | 20140402125 | 18/11/2024 | 1000 | 2000 | 3000 1258 | 2011 3059 | 900.5x +308.33 | 09911
19 | GIUANBDXII | 20140402129 | 18/11/2024 | 1000 | 2000 | 3000 999 1995 3022 | 1011.5x-17.667 | 0.9999
20 | ciuaNBDX N | 20150902131 | 18/11/2024 | 1000 | 2000 3000 1005 2104 3002 998.5x + 40 0.9966
/ﬂ-——-ﬁ—“\\
7 A =
3 T
% e s
HAnY T35z T om .E ‘ol%HmentSeﬂ'\ QE%’E']qﬁﬁ CUNMA .
(uedssian veun) (wssuw Avlg )
inivmsdiandon wmhngunuanirsaiuvluanulsznoums
$udt 18/11/2024 Juil 18/11/2024

FQP-PM-002/004 REV.00 01/09/22
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Equipment :

Date of Calibration :

Certificate of Calibration No. :

Air Sampling Pump (High Flow) Model : DCL-ML
22/10/2024 Maker : BIOS INTERNATIONNAL
MTC.No.23-68/0038 Serial No. : 1851

CALIBRATION DATA

FQP-PM-002/004 REV.00 01/09/22

PERSONAL PUMP DATA CALIBRATION DATA
FLOW RATE (mUmin) VALUE FROM
NO. | BRAND /MODEL | SERIAL NO. |  DATE SETTING ACTUAL (Q std.) CALIBRATION CURVE
1 1 1 1 1 1 4 R
21 | GILANBDXI | 20150902133 | 18/11/2024 | 1000 | 2000 | 3000 | 1102 | 2008 | 3108 | 1003x+66.667 | 09969
22 | GIUANBDXN | 20150902134 | 18/11/2024 | 1000 | 2000 | 3000 | 1023 | 2147 | 3204 | 1090.5x- 56333 | 0.9997
23 | GILANBDXI | 20150902135 | 18/11/2024 | 1000 | 2000 | 3000 | 1000 | 2047 | 3001 1000.5x + 15 | 09993
24 | GILANBDXI | 20150902136 | 18/11/2024 | 1000 | 2000 | 3000 | 1002 | 2078 | 3122 | 1060x-52667 | 09999
25 | GILIANEDX Il | 20150902137 | 18/11/2024 | 1000 | 2000 | 3000 | 1078 | 2104 | 3008 | 965x+13333 | 0.9987
26 | GILANBDXII | 20150902138 | 18/11/2024 | 1000 | 2000 | 3000 | 1104 | 2003 | 2998 947x + 141 | 09991
27 | GlUANBDXII | 20150902139 | 18/11/2024 | 1000 | 2000 | 3000 998 | 2000 | 2999 1000.5x - 2 1
28 | GILANBDXI | 20150902140 | 18/11/2024 | 1000 | 2000 | 3000 | 1101 | 2008 | 3111 | 1005x+63.333 | 0.9968
29 | GILANBDXI | 20150902141 | 18/11/2024 | 1000 | 2000 | 3000 | 1008 | 2144 | 3098 | 1045x-6.6667 | 0.9975
30 | GILANBDXI | 20150902143 | 18/11/2024 | 1000 | 2000 | 3000 | 1054 | 2078 | 3111 1028.5x + 24 1
31 | GILANBOXI | 20150902146 | 18/11/2024 | 1000 | 2000 | 3000 | 1033 | 2104 | 3003 | 985x+ 76667 | 09975
32 | GILANBDXI | 20150902148 | 18/11/2024 | 1000 | 2000 | 3000 | 1208 | 2000 | 3000 | 896x+277.33 | 09955
33 | GILANBDXI | 20150902149 | 18/11/2024 | 1000 | 2000 | 3000 | 1088 | 2007 | 3102 | 1007x+51.667 | 09975
36 | GILIANBDXII | 20150903008 | 18/11/2024 | 1000 | 2000 | 3000 | 1001 | 2103 | 3004 1001.5x +33 | 09967
35 | GILANBDX I | 20150903010 | 18/11/2024 | 1000 | 2000 | 3000 | 1047 | 2078 | 3104 | 10285x+19.333 [ 1
36 | GILANBDXI | 20160801014 | 18/11/2024 | 1000 | 2000 | 3000 | 995 | 1997 | 2998 | 10015x- 63333 1
37 | GILANBDXI | 20160801015 | 18/11/2024 | 1000 | 2000 | 3000 | 1008 | 2147 | 3009 | 0005 +53.667 | 0.9937
38 | GILANBDXII | 20160801022 | 18/11/2024 | 1000 | 2000 | 3000 | 1105 | 2008 | 3112 10035x + 68 | 09967
39 | GILANBOX I | 20160801023 | 18/11/2024 | 1000 | 2000 | 3000 | 1004 | 2103 | 2058 1027x + 1 0.9984
40 | GILANBOXI | 20160801027 | 18/11/2024 | 1000 | 2000 | 3000 | 1025 | 2047 | 3100 | 1037.5x-17.667 | 0.9999
=

o

A =

;;; - /?’?/‘U ot

Ly A&
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uiinmsnauasuneuldauiniasiionsaaia
Equipment : Air Samplirig Pump (High Flow) Model : DCL-ML
Date of Calibration : 22/10/2024 Maker : BIOS INTERNATIONNAL
Certificate of Calibration No. : MTC.No.23-68/0038 Serial No. : 1851
CALIBRATION DATA
PERSONAL PUMP DATA CALIBRATION DATA
FLOW RATE (mlU/min) VALUE FROM
NO. | BRAND /MODEL | SERIAL NO. DATE SETTING ACTUAL (Q std)) CALIBRATION CURVE
1 1 1 1 1 1 Y R’
a1 | GILANBDX I | 20160801031 | 18/11/2024 | 1000 | 2000 | 3000 1044 | 2007 | 3055 | 1005.5x+24.333 | 0.9994
82 | GILANBDXI | 20160801033 | 18/11/2024 | 1000 | 2000 3000 1102 | 2010 3010 | 954x + 13267 | 09992
43 | GILANBDX I | 20160801037 | 18/11/2024 | 1000 | 2000 3000 1058 | 2104 | 3000 971x + 112 0.998
a6 | GILUANBDX Il | 20160801038 | 18/11/2024 | 1000 | 2000 | 3000 1102 | 2000 | 3000 949 + 136 0.999
45 | GILUANBDX I | 20160801041 | 18/11/2024 | 1000 | 2000 3000 1055 | 2100 | 3005 | 975x+ 10333 | 0.99830
a6 | GILANBDX I | 20160801042 | 18/11/2024 | 1000 | 2000 | 3000 1058 | 2005 | 3145 | 1043.5x-17.667 | 09972
47 | GILANBDX Il | 20160801045 | 18/11/2024 | 1000 | 2000 | 3000 995 1999 | 3001 | 1003x- 7.6667 1
48 | GILANBDX I | 20160801047 | 18/11/2024 | 1000 | 2000 | 3000 999 2000 | 3122 | 1061.5x-82.667 | 0.9989
49 | GILANBDX I | 20160801052 | 18/11/2024 | 1000 | 2000 | 3000 1004 | 2103 | 3001 998.5x +39 | 0.99660
50 GILIAN BDX Il | 20160801063 | 18/11/2024 1000 2000 3000 1055 2005 3022 983.5x + 60.333 | 09996
51 | GILUANBDXI | 20170701069 | 18/11/2024 | 1000 | 2000 | 3000 1008 | 2009 | 3211 1101.5x - 127 | 0.9972
52 | GILANBDX Il | 20170701070 | 18/11/2024 | 1000 | 2000 | 3000 1106 | 2004 | 3028 962x + 12133 | 09986
53 | GILANBOXI | 20170701071 | 18/11/2024 | 1000 | 2000 3000 1004 | 2017 3088 | 1042x-47.667 | 0.99970
54 | GILANBOX I | 20170701074 | 18/11/2024 | 1000 | 2000 3000 1147 | 2003 | 3102 977.5x + 129 | 0.9949
55 | GILANBOXN | 20170701075 | 18/11/2024 | 1000 | 2000 3000 1003 | 2011 3008 | 1002.5x + 2.3333 1
56 | GlLUANBDX I | 20170701084 | 18/11/2024 | 1000 | 2000 3000 1002 | 2111 3144 | 1071x-56333 | 0.9996
57 | GILUANBDX I | 20170701085 | 18/11/2024 | 1000 | 2000 | 3000 1047 | 2058 | 3001 977x + 81.333 | 0.99960
58 | GILANBOX I | 20170801095 | 18/11/2024 | 1000 | 2000 | 3000 1120 | 2001 3144 | 1012x+64.333 | 0.99a4
50 | GILIANBDX I | 20170801098 | 18/11/2024 | 1000 | 2000 | 3000 1002 | 2107 | 3009 | 1003.5x+32333 | 09966
60 | GILANBDX I | 20170801106 | 18/11/2024 | 1000 | 2000 | 3000 1158 | 2077 | 3008 925x + 231 1
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ca. Enpitonmen Guiinmsvaugaureulduaiasiiansiata
Selrvices (o, Lid,
Equipment : Air Sampling Pump (High Flow) Model : DCL-ML
Date of Calibration : 22/10/2024 Maker : BIOS INTERNATIONNAL
Certificate of Calibration No. : MTC.No.23-68/0038 Serial No. : 1851
CALIBRATION DATA
PERSONAL PUMP DATA CALIBRATION DATA
FLOW RATE (mU/min) VALUE FROM
NO. | BRAND /MODEL | SERIAL NO. DATE SETTING ACTUAL (Q std.) CALIBRATION CURVE
1 1 1 1 1 1 Y ]
61 | GILANBDX NI | 20190605009 | 18/11/2024 | 1000 | 2000 | 3000 1022 | 2144 3011 994.5x + 70 | 0.99460
62 | GILANBDX Il | 20190901099 | 18/11/2024 | 1000 | 2000 | 3000 997 2019 3012 | 1007.5x-5.6667 | 0.9999
63 | GILUANBDXII | 20190901101 | 18/11/2024 | 1000 | 2000 | 3000 1005 | 2100 | 3111 1053x - 32.667 | 0.9994
64 | GILANBDX Il | 20190901105 | 18/11/2024 | 1000 | 2000 | 3000 1102 | 2048 3004 951x + 149.33 1
65 | GILANBDXII | 20190901106 | 18/11/2024 | 1000 | 2000 | 3000 1000 | 2036 | 3111 10555x-62 | 0.9999
66 | GILANBDXN | 20190901111 | 18/11/2024 | 1000 | 2000 | 3000 996 2069 3077 | 1040.5x - 33.667 | 0.9997
67 | GLANBDX I | 20190901113 | 18/11/2024 | 1000 | 2000 | 3000 1087 | 2108 | 3000 | 956.5x+150.67 | 0.9987
68 | GILIANBDX I | 20190901114 | 18/11/2024 | 1000 | 2000 | 3000 1000 | 2085 3100 | 1050x-38.333 | 0.9996
69 | GILANBDX I | 20190901122 | 18/11/2024 | 1000 | 2000 | 3000 1098 | 2004 | 3008 955x + 126.67 | 0.9991
70 | GILANBDX Il | 20190901123 | 18/11/2024 | 1000 | 2000 | 3000 1002 | 2048 | 3095 | 1046.5x-44.667 1
71 | GILANBDXN | 20190901124 | 18/11/2024 | 1000 | 2000 | 3000 1007 | 2101 3005 999x + 39.667 | 0.997
72 | GILANBDX Il | 20190901125 | 18/11/2024 | 1000 | 2000 | 3000 | 1108 | 2009 3001 948.5x + 141 | 0.9993
73 | GILANBDX I | 20190902001 | 18/11/2024 | 1000 | 2000 | 3000 1008 | 2015 | 3008 | 1000x + 10.333 1
74 | GILANBDX I | 20190902005 | 18/11/2024 | 1000 | 2000 | 3000 | 1020 | 2009 | 3012 | 996x+21.667 1
75 | GILUANBDX Il | 20190902027 | 18/11/2024 | 1000 | 2000 | 3000 1087 | 2088 | 3002 957.5x + 144 | 0.99930
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NSC-TISITIS 17023
CALIBRATION 0037

7TISTR

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-68/0016 MTC No. EEL. BP. 34/1067

CALIBRATION CERTIFICATE

Submitted by
Address
Calibrated at

: V Care Environment Services Co.,Ltd.
: 1/29 Soi Suphaphong 3 Yek 8, Nongbon, Pravach, Bangkok, 10250.
- Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre.

Soi 1C, Bangpoo Industrial Estate, Sukhumvit Rd., Muang, Samutprakan 10280,

Instrument Calibrated : Ambient Environment

Description : Sound Calibrator Temperature 1(23+3)°C
Manufacturer : Tenmars Relative Humidity :(50 + 15) %

Model : TM-100 Ambient Pressure  : (101.325 + 1.500) kPa
Serial No. : 170603266

Standards used : 1. Digital Function Synthesizer NF Electronic DF-193A S/N 122037.

2. Measuring Amplifier Bruel&Kjaer 2636 S/N 1537484.

3. Programmable Attenuator Tamagawa TPA-303A S/N OF 2214.

4. Digital Multimeter Agilent 34401 A S/N MY44005560.

5. Pressure Transmitter Vaisala PTB202AD S/N T0650001.

6. Audio Analyzer Panasonic VP-7722A S/N 041477D122.

7. Condenser Microphone B&K 4180 S/N 2633526.
Calibration Procedure: CP-102-04 based on [EC 60942-2003. The sound pressure level of instrument was
measured by standard microphone using an insert voltage technique.

This instrument has been calibrated against standards maintained at Electrical and Electronic Standards
Laboratory (EEL), which are traceable to the International System of Units through the National Institute of
Metrology (Thailand).

The information on actual reading is attached herewith and the uncertainty limits quoted refer to the
measured values only.
Date of Receipt 10 Oct. 2024

Date of Calibration 16 Oct. 2024 1

—
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NSC-TISI-TIS 17028
SREITON T

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-68/0016

MTC No. EEL. BP. 34/1067

The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage

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

Nominal Output of Unit Under Test =94 dB re 20Pa at 1000 Hz

Acoustic Output in dB re 20uPa , Corrected to Reference Conditions : 101.325 kPa, 23.0°C and 50 %RH

1. Sound Pressure Level

Standard Microphone Measured Sound Pressure | Deviated value| Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) [EC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 94.52 0.52 +0.10 +0.75 dB
2. Frequency

Standard Microphone

Type

Measured Frequency

(Hz)

Deviated value| Uncertainty

(Hz) (Hz)

Tolerance limit

1EC60942:2003 Class 2

1/2 inch Bruel&Kjaer 4180

996.8

=32 +1.5

+2.0%

3. Total distortion

The results relate only to the items tested/calibrated or value assigned
Advertising the Report/Certificate and publicity of the results except in full are prohibited wnlass written penmission Is obtained from the governor of TISTR.

Standard Microphone Measured Total distortion Uncertainty Tolerance limit
Type (%) (%) IEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 2.05 +0.50 +4,0%
Note : 1. No adjustment,
2. The calibrator pressure correction was not included.
3. The microphone volume correction was not included.
Date of Calibration 16 Oct. 2024 273

FM.BL.MTC.002 Rev.5
Head Office Office/Laboratory Office
15 Mu 3 Tambon Khiong Ha, Amphoe Knlong Luang, 668 Mu 2 Tambon Bangpoomai, Amphoe Muang Samutprakan, 196 Phahonyothin Road, Ladyao, Chatuchak,
Changwat Pathumthani 12120, Thailand Changwat Samutprakan 10280, Thailand Bangkok 10900, Thaitand
Tel. (66) Q 2577 9036 Tel. (66) 0 2323 1672-80 ext. 115, 116 Tel, (66) 0 2579 1121-30 ext, 5219, 5225, 5217
Fax. (66) 0 2577 9009 (66) 08 3219 9440 (66) 08 1889 6827
E-mall : mtc@tistr.onth Website : wwaw tistr.or.th

The results relate only to the items tested/calibrated or value assigned

Advertising the Report/Certificate and publicity of the results except in full are prohibited unless wiitten permission is obtained from the governor of TISTR.

FM.BL.MTC.002 Rev.5
Head Office Office/Laboratory Office
35 Mu 3 Tambon Khlong Ha. Amphoe Khlong Luang. 668 Mu 2 Tambon Bangpoomai, Amphoe Muang Samutprakan,
Changwat Pathumthani 12120, Thailand Changwat Samutprakan 10280, Thailand
Tet. (66} 0 2577 9036 Tel, (66) 0 2323 1672-80 ext. 115, 116
Fax. (66) 0 2577 9009 (66) 08 3219 9440

E-mail : mtc@tistr.orth Website : www.tistr.or th

196 Phahonyothin Road, Ladyao, Chatuchak,

Bangkck 10900, Thailand

Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
(66) 08 1689 6827




NSC-TISLTIS (7028
CALIBRATION 0017

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-68/0016 MTC No. EEL. BP. 34/1067

Nominal Output of Unit Under Test = 114 dB re 20j.Pa at 1000 Hz
Acoustic Output in dB re 20uPa , Corrected to Reference Conditions : 101.325 kPa , 23.0 °C and 50 %RH

1. Sound Pressure Level

Standard Microphone Measured Sound Pressure | Deviated value( Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) 1EC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 114.58 0.58 +0.10 +0.75 dB
2. Frequency
Standard Microphone Measured Frequency Deviated value| Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) IEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 991.5 -8.5 +1.5 +2.0%

3. Total Distortion

Standard Microphone Measured Total Distortion Uncertainty Tolerance limit
Type (%) (%) IEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 220 +0.60 +4.0%

Note : 1. No adjustment.
2. The calibrator pressure correction was not included.

3. The microphone volume correction was not included.

Calibrated by : Approved by : r——
&Z" ...... P LAARD
(Mr.Weerachai Deechaiyae) A
o

Electrical und?lglrllgxﬁlrd: Laboratory
Date of Calibration . 16 Oct. 2024 Industrial Metrology and Testing Service Centre
Date of Issue 1 17 Oct, 2024 Ref : 2011267100903658001

End of Certificate 33

The results relate only to the items tested/calibrated or value assigned.
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the governor of TISTR.

FM.BL.MTC.002 Rev.5

Head Office Office/Laboratory Office

35 Mu 3 Tamben Khiong Ha, Amphoe Khlong Luang, 668 Mu 2 Tambon Bangpoomal, Amphoe Muang Samutprakan, 196 Phahonyothin Road, Ladyag, Chatuchak,
Changwat Pathumthani 12120, Thailand Changwat Samutprakan 10280, Thailand Bangkok 10900, Thailand

Tel (66) 0 2577 9036 Tel. (66) 0 2323 1672-80 ext. 115, 116 Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2577 9009 (66) 08 3219 9440 (66) 08 1889 6827

E-mail : mtegtistr.or.th Website : www.tistr.or.th




NSC-TISITIS 17025
TISTA CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-67/0184 MTC No. EEL. BP. 71/0167

CALIBRATION CERTIFICATE

Submitted by : V Care Environment Services Co.. Lid.
Address ¢ 1729 Soi Suphaphong 3 Yek 8, Nongbon, Pravach, Bangkok 10250,
Calibrated at : Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre.

Soi IC, Bangpoo Industrial Estate, Sukhumvit Rd., A.Muang, Samutprakan 10280,

Instrument Calibrated : Ambient Environment

Description : Integrating Sound Level Meter Temperature 1(23 £ 3)°C
Manufacturer tACO Relative Humidity 1 (50 15) %
Madel 16236 Ambient Pressure :(101.325%1.5) kPa
Serial No. : 222051

Microphone : Type 7052NR No.79303

Preamplifier 35

Standards used :

. Band Pass Filter Wavetek 752A S/N 90010494,

ra

. Condenser Microphone Briiel&Kjoer 4180 S/N 2889871,

[}

. Decade Attenuator Ando AL-205 S/N 00464602,
4. Function/Arbitrary Waveform Generator Agilent 33220A S/N MY44042668.

wy

. Digital Function Synthesizer NF Electronic Instruments DF-193A S/N 122037,
Digital Multimeter Fluke 8520A S/N 4985007.

. Pistonphone Rion NC-72 S/N 00402446.

. Measuring Amplifier Brilel&Kjazr 2636 S/N 1537484,

o = o=

Date of Receipt : 4 Jan. 2024
Date of Calibration : 7-8 Feb, 2024 1/9
ahiiile) A
Fhon

The results relate only to the items tested/calibrated or value assienedl.
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission Is obtained from the savemner of TISTR,

FMBLMTC.002 Rev.d
Head Office Dffice/Laboratory Office
35 Mu 3 Tambon Khlong Ha, Amphos Khlong Luang, — Sei 1C, Bangpoo industrial Estate, Sukhurmvit Road, 196 Phahoinyothin Road, Chatuchak, Bangkok 10200,
Changwat Pathumthani 12120, Thailand Amphoe Muang, Changwal Samutpraban 10280, Thalland  Thailand
Tel. (66) 0 25779000 Tel (66) 0 2323 1672-80 ext. 115, 116 Tel. (66) 0 2579 112130 ext, 5219, 5225, 5217
Fax. (66) 0 2577 9009 Fax. (66) 0 2323 9165 Fax (66) 0 2579 8592
E-mail : rumpaigotistr.onth Website www.tistror th E-mail : mtc@tistr.orth E-mall . sumaleegtistr.orth

AR
NSC-TISI-TIS 17025
TVTISTR CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-67/0184 MTC No. EEL. BP. 71/0167
9. Power Amplifier Briiel&Kjar 2706 S/N 1517650,
10. Speaker Tannoy Limited, Great Britain British Patent No, 215300.
11. Digital Multimeter Agilent 33401A 8/N MY44005560.
12. Programmable Attenuator Tamagawa TPA-303A Sﬂ'Nn.'!EI 2.

Calibration Procedure :

This instrument was calibrated by using calibration procedures no CP-102-02 and CP-102-03, which
were based on [EC 61672-3 Electroacoustics - Sound Level Meters - Part 3 : Periodic tests (2013). These calibration
procedures were related to the electrical and acoustic signal tests. The electrical signal test was caried out with the
direct measurement method. The acoustic signal test was performed in an anechoic room with the comparison
measurement method.

This instrument has been calibrated againsi standards maintained at theElectrical and Electronic Standards
Laboratory (EEL). which are traceable 10 the International System of Units through the National Institute of
Metrology (Thailand).

The information on actual reading is attached herewith and the uncertainty limits quoted refer to the
measured values only. A

The reported expanded uncenainty is based upon a standard uncertainty multiplied by a coverage factor

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

Date of Calibration  ; 7-8 Feb. 2024 plLf 9

The results relate only to the items tested/calibrated or value assigned.
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission Is obtained from the govemor of TISTR

FMBLMTC.002 Revad

Head Cffice Office/Laboratory Office

35 Mu 3 Tambon Khlong Ha, Amphoe Khlone Luang.  Soi 1€, Bangpoe ndustrial Estate, Sukhurmvil Road, 196 Phahonyotrin foad, Chatuchak, Bangkok 10900,
Changwat Fathumthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thailand  Thailand

Tel. (66) 0 2577 9000 Tel (66) 0 2323 1672-80 ext. 115, 116 Tel (66) 02579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2577 9009 Fax. (66) 0 2323 9165 Fax. (66) 0 2579 8592

E-mail : rurmpaigtistr orth Website v Ustr orth Esmail = mregetistr.onth - E-mail : sumaleegtistr.orth
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NSC-TISI-TIS 17025
CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Reguest No. 21-67/0184

1. Absolute Sensitivity

MTC No. EEL. BP. 71/0167

Reference Acoustic

Measured value (dB)

Deviation |Acceptance limit

Signal (dB)

Before adjust| After adjust | value (dB) [ Class 2 (+dB)

Unceriainty [ Maximum-permitted uncertainty

(+dB) of measurement (+dB)

11396 115.1

114.0 0.0 10

0.30 N/A

Note: The external calibration adjustment was firstly perfonned. The internal calibration adjustment

was then completed at the display of 113.9 dB.

2. Self-generated noise

2.1 Normal test

Measured value

(dB)

Uincertainty

Maximum-permitted uncartainty

(+dB) of measurement (+dB)

19.2

0.10

N/A

2.2 The microphone of the sound level meter was replaced by electrical signal input device

NSC-TISI-TIS 17025
CALIBRATION 0037

AVTISTR

THATLAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)}

Request No. 21-67/0184 MTC No. EEL. BP. 71/0167

3. Acoustical signal test of frequency weightings

Frequency | Deviation from frequeney response (dB) Acceptance limit Uncertainty | Maximum-permitted uncertainty
(11z) A-weight C-weight Flat class 2 (+dB) (+dB) of measurement (+dB)
125 =0.1 0.1 -0.1 1.5 n.4s * 06

1000 -0.7 0.8 -0.7 1.0 0.45 0.6
8000 -4.5 -4.5 -4.6 5.0 0.45 0.7

4. Electrical signal test of frequency weightings

Frequency |Devianon from frequency response (dB) Aceeplance it Uncertainty | Maximuwn-permitted uncertainty

Frequency | Measured value | Uncentainty| Maxumum-permitted uncertainty
Weighting (dB) (+dB) of measurement (+dB)
A-Weight 18.6 0.10 N/A
C-Weight 24.7 0.10 N/A
Flat 27.0 0.10 N/A
Date of Calibration . 7-8 Feb. 2024 3/9

o
130

The results relate only to the items tested/calibrated ot valus assigned

Advertising the Feport/Certificate and publicity of the results except in full are prohibited unless wiitten permission is abitained from the sovernor of TISTR

FM.BLMTC.00Z Rav.4
Office/Laboratory Office
Sol 1C, Bangpoo Industral Estate, Sukhurmvit Road, 166 Phahorypolivn Road, Chatuchak, Bangkok 10900,
Amphae Muang, Changwat Samutprakan 10280, Thaland  Thailand
Tel, (66) 0 Tel (66) 0 2323 1672-80 ext, 115, 116 Tel (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2577 9009 Fax (66] 0 2323 9165 Fax. (66) 0 2578 8592
E-mail - rurmpaigtistr.onth Websitensww tiste.orth E-mall - mtc@tistr.or.th E-mail : sumaleegpiste onth

Head Office
35 Mu 3 Tarmbon Khlong Ha, Araphoe Khiong Luang,
wirnthani 12120, Thailand

hargwat Pz

(=) A-weight Coweight I Flat class 2 (kdB) (rdn)y of measuremnent (=dB}
63 -0.4 0.0 0.1 2.0 0.20 0.6
125 -0.4 0.0 -0.1 1.5 0.20 0.6
250 -0.3 0.0 0.0 1.5 0.20 0.6
500 -0.1 0.0 0.0 1.5 0.20 0.6
i 000 0.0 0.0 0.0 1.0 ,0.20 0.6
20060 0.0 0.0 0.0 2.0 0.20 0.6
4 000 -0.3 -0.3 -0.1 3.0 0.20 0.6
8 000 -0.4 -0.5 -0.1 5.0 0.20 0.7
Date of Calibration : 7-8 Feb. 2024 :; ‘9
= W 3 TR

The results relate only to the Rems tested/calibrated o value assigned.
Advartising the Report/ACertificate and publicity of the results except in full are prohibited unless wiltten permission is obtained from the governor of TISTR

Head Office

35 Mu 3 Tambon Khlong Ha, Amphos Khiong Luang,

Changwat Pathurnthani 12120, Thailand

Tel. (66) 0 2577 9000

Fax. (66) 0 2577 9009

E-mall © rumpal@tistr or th Wabsite e tistr.orth

Office/Laboratory

S0 1C, Bangpoo industral Estate, Sukhumnit Road,
Amphoe Muang, Changwat Samistprakan 10280, Thatland
Tal, {66) 0 2323 1672-80 ext. 115, 116

Fax. (66) 0 2323 9165

E-mail » mic@tistr.or.th

FMBL.MTC.002 Rev.d
Office
196 Prahomyothin Road, Chatuchak, Bangkok: 10900,
Thailand
Tel. (66) 0 2579 1121-30 ext, 5219, 5225, 5217
Fax. (66) 0 2579 8592
E-mail : surnaleegtistrorth
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NSC-TISI-TIS 17026

CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-67/0184

5. Long-term stability

MTC No. EEL. BP. 71/0167

Time Measured Value Deviated value Acceptance lumit Uneertainty Maximum-permitted uncertainty
(dB) (dB) class 2 (4dB) (hdB) of measurement {+dB)
Begin 94.0
0.0 0.3 0.10 0.1
End 94.0
6. Frequency and time weightings at | kHz
6.1 Frequency weightings at 1 kHz
Frequency | Measured Value Deviated value Acceptance limit Uneertainty Maximum-permitted uncertainty
Weighting (dB) (d3) class 2 (2dB) {+dB) of measurement {(+dB)
A-weight 94.0 0.0 0.2 0.20 0.2
C-weight 94.0 0.0 0.2 0.20 0.2
Flat 94.1 0.1 0.2 0.20 0.2
6.2 Time weightings at 1 kHz
Frequency | Measured Value Deviated value Accep limit Ui Y Maximum-permitted uncertainty
Weighting (dB) (dB) class 2 (+dB) (+dB) of measurement ( +dB)
Fast 94.0 0.0 0.1 0.20 0.2
Slow 94.0 0.0 0.1 0.20 0.2
Leq 94.0 0.0 0.1 0.20 0.2
Date of Calibration  : 7-8 Feb. 2024 519

NSCISIT1S 17025

CALIBRATION 2037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No, 21-67/0134

7. Level linearity on the reference level range

MTC No. EEL. BP. 71/0167

Anticipated | Measured Value Deviated value Acceptance limit Uncertamty Maximum-permitted uncertainty
valuc (dB) (dB} (dB) class 2 (+dB) (+dB) of measurement (dB)
122 122.1 Q.1 1.1 0.30 03
121 121.1 0.1 L1 0.30 03
120 120.1 0.1 | 54 0.30 03
119 i19.0 0.0 1.1 0.30 03
114 114.0 0.0 1.1 0.30 03
109 106.0 0.0 1] 0.30 0.3
104 104.0 0.0 1) 0.30 0.3
99 99.0 0.0 1.1 0.30 0.3
94 94.0 0.0 1.1 0.30 03
89 88.9 0.1 L1 0.30 03
84 84.0 0.0 1.1 0.30 0.3
79 78.9 0.1 1.1 0.30 0.3
74 74.0 0.0 1.1 0.30 0.3
69 68.9 -0.1 1.1 0.30 0.3
64 63.8 -0.2 1.1 0.30 03
59 58.8 -0.2 1.1 0.30 03
54 338 -0.2 1.1 0.30 Y03
49 48.8 -0.2 1.1 0.30 0.3
44 44,0 0.0 1.1 0.30 0.3
39 39.3 0.3 1.1 0.30 0.3
34 34.3 0.3 1.1 0.30 0.3
33 i5.6 .6 1. .40 0.3
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7. Level linearity on the reference level range

MTC No. EEL. BP. 71/0167

Anticipated [ Measured Value Deviated value Acceptance limit Uncertainty Maximum-permitied uncertainty
value (dB) («B) (dB) class 2 (+dB) {+dB3) of measurement (+dB)

32 328 0.8 1.1 0.30 0.3

3 JLE 0.8 1.1 0.30 03

30 309 0.9 1.1 0.30 0.3

At reference sound level on the reference level rnge

8. Level linearlity including the level range control

Range Anticipated value | Measured value | Deviated | Acceptance limit| Uncertamty | Maximum-permitted uncertainty|
{dB) (dB) value (dB) | class 2 (+dB) {+dB) of measurement (+dB)
40-130 94.0 94.0 0.0 1.1 0.30 0.3
30-120 94.0 94.0 0.0 L1 0.30 0.3
20-110 94.0 94.0 0.0 1.1 0.30 0.3
20-100 94.0 94,0 0.0 1.1 0.30 0.3

Date of Calibration : 7-8 Feb. 2024
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8. Level linearlity including the level range control

Atreference level al 5 dB greater than the under-range on a level range

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

MTC No. EEL. BP. 11/0167

Runge Anticipated value | Measured value | Deviated | Aceeplance limit U?ccrléinly Maximum-permitted uncertninty
(dB) {dB) value (dB) | class 2 (+dB) (+dB) of measurement (+dB)
40-130 45 45.0 0.0 1.1 0.30 0.3
30-120 35 35.0 0.0 1.1 0.30 0.3
20-110 25 26.5 18 1.1 0.84 0.3
20-100 25 26.5 1.5 1.1 0.80 0.3
20-90 25 26.7 13, 15k 0.94 0.3
20-80 25 26.7 1.7 1.1 1.13 0.3
9. Tone burst response
Time Toneburst Measured value | Devisted [Acceptance limit] Uncertainty Mnximun':—perrniued uncertainty
Weighung | Duration, Th (ms) (dB) value (dB) | class 2 (£dB) (+dB) of micasuremient (+dB)
200 1158 -0.2 +1.0 0.20 03
Fast 2 98.8 0.2 +1.0: -2.5- 0.20 0.3
0.25 89.6 -0.4 +1.5;<5.0 0.20 03
200 109.4 -0.2 +1.0 0.20 0.3
Slow
2 0.8 -0.2 +1.0; -5.0 0.20 0.3
200 109.9 0.1 +1.0 0.20 0.3
SEL - _2 90.0 0.0 1.0, =2.5 0.20 - 03
0.25 809 0.1 +1.5; -5.0 0.20 0.3

719

e
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Request No.21-67/01%4 MTC No. EEL. BP. 71/0167

10. Peak C sound level
Number of eycles in Anticipated | Measured | Deviated | A P *limat| Ul inty | Maxi, -permitied uncertainty
test signal vatlue (dB) | valuc (dB) | value (dB) class 2 (+dB) (+dB) of measurement (+dB)
Complete cycle 1254 258 04 3.0 0.20 0.35
Positive half cycle 1244 124.2 -0.2 2.0 0.20 0.35
Negative haif cycle 1244 1242 -0.2 20 0.20 0.35
11, Overload indication
Measured value (1) Deviated [ Acceptance limit| Unccrtainty Maximum-permitted uncertainty|
Positive one-half cycle Negative one-half cycle | value (dB) | class 2 (+dB) {+dB) of measurement (+dB)
131.1 131.1 0.0 1.5 0.20 0.25
12. High-level stability
Time Measurcd Deviated value Acceptance limit Uncertainty Maximum-permitied uncertainty
valuc (dB) (dB) class 2 (+dB) (=dB) of measurcinent {(+dB)
Begin 119.0
0.0 0.3 0.10 0.1
End 119.0

Approved by :

(Mr. Pannasit Phasingsri)

- b 2
BTecio:
Electrical anﬁagl:]‘gflﬁards Laboratory

Industrial Metrology and Testing Service Centre

Ref: 2011267010400027010

Date of Calibration 1 7-8 Feh. 2024

Date of 1ssue : 20 Feb, 2024
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Submitted by
Address
Calibrated at

Instrument Calibrated :

Description

Standards used :

e R

o0 -3 o

Date of Receipt

Date of Calibration

+ Integrating Sound Level Meter

14 Jan. 2024
: 7-8 Feb. 2024

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

MTC No. EEL. BP, 72/0167

CALIBRATION CERTIFICATE

: V Care Environment Services Co., Lid.

: 1/29 Soi Suphaphong 3 Yek 8, Nongbon, Pravach, Bangkok 10250.
: Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre.

Soi 1C, Bangpoo Industrial Bstate, Sukhumvit Rd., A Muang, Samutprakan 10280,

Ambient Environment

Relative Humidity

Ambient Pressure

Manufacturer 1 ACO

Model 1 6236

Serial No. 1222052

Microphone . Type TO52NR No.79304
Preamplifier e

. Band Pass Filter Wavetek 752A S/N 90010494,
Condenser Microphone Britel&Kjar 4180 S/N 2889871.
Decade Attenuator Ando AL-205 S/N 00464602,
Function/Arbitrary Waveform Generator Agilent 33220A S/N MY44042668.

. Digital Function Synthesizer NF Electronic Instruments DF-193A S/N 122037,
. Digital Multimeter Fluke 8520A S/N 4985007,

. Pistonphone Rion NC-72 S/N 00402446.

. Measuring Amplifier Briiel&Kjxr 2636 S/N 1537484,

Temperature

123 +£3)°C
{50+ 15) %
1(101.32541.5) kPa

149

CullF O e .

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-67/0184 MTC No. EEL. BP. 72/0167
9. Power Amplifier Briel&Kjer 2706 S/N 1517650,
10. Speaker Tannoy Limited, Great Britain British Patent No. 215300,
11. Digital Multimeter Agilent 34401 A §/N MY44005560.
12. Programmable Attenuator Tamagawa TPA-303A sm22|2.'

Calibration Procedure :

This instrument was calibrated by using calibration procedures no CP-102-02 and CP-102-03, which
were based on TEC 61672-3 Electroacoustics - Sound Level Meters - Part 3 - Periodic tests (2013). These calibration
procedures were related 10 the electrical and acoustic signal tests. The electrical signal test was carried out with the
direct measurement method. The acoustic signal test was performed in an anechoic room with the comparison
measurement method. .

This instrument has been calibrated against standards maintained at the Electrical and Electronic Standards
Laboratory (EEL). which are traceable to the International System of Units through the National Institute of
Metrology (Thailand).

The information on actual reading is attached herewith and the uncertainty limits quoted refer to the
measured values only.

The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage factor

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

Date of Calibration - 7-8 Feb. 2024 4 2/9
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1. Absolute Sensitivity

MTC No. EEL. BP. 72/0167

Reference Acoustic

Measured value (dB)

Signal (dB)

Before adjust] After adjust

value {dB) | Class 2 (1LdB)

Deviation [Acceptance limit| Uncertainty | Maximum-permitted uncertainty

(dB)

of measurcment (+dB)

113.96

1149

114.0 0.0 1.0

0.30 N/A

Nate: The external calibration adjusiment was firstly performed. The internal calibration adjustment

was then completed at the display of 1136 dB

2. Self-generated noise

2.1 Normal test

Meusured value Uncertainty Maximum-permitted uncertanty
(dB) {=dB) of measurcment (+dB)
19.2 0.10 N/A

2.2 The microphone of the sound level meter was replaced by electrical signal input device

Frequency | Measured value | Uncertainty Maximum-permitted uncertainty
‘Weighting (dB} (+dB) of measurement (+dB)
A-Weight 17.7 0.10 N/A
C-Weight 227 0.10 N/A

Flat 26.7 0.10 N/A

Date of Calibration

: 7-8 Feb. 2024
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Request No. 21-67/0184

3. Acoustical signal test of frequency weightings

MTC No. EEL. BP. 72/0167

Frequency |Dewviation from frequency response (dB) Acceptance limit Uncertainty | Maximum-permitied uncertainty
(Hz) A-weight | Coweight Flat class 2 (£dB) ,(ile) of n;(:m-urcmunl (HdB)
125 0.0 0.1 0.0 1.5 0.45 0.6
1 000 -0.7 -0.7 0.7 1.0 0.45 0.6
8 000 -4.7 -4.9 i -4.8 5.0 0.45 0.7
4. Electrical signal test of frequency weightings
Frequency | Deviation from frequency response (dB) Acceptance Timit Uncertainty | Maximum-permittec uncerntamiy
(Hz) A-weight C-weight Flat closs 2 (+dB) (1dB) ot measuiement {dB)
63 -0.3 0.6 0.5 2.0 0.20 < |06
125 -0.3 0.7 0.5 1.5 0.20 0.6
250 -0.2 0.6 0.6 1.5 0.20 0.6
500 -0.2 0.0 0.0 1.5 0.20 0.6
1 000 0.0 0.0 0.0 1.0 0.20 0.6
2 000 04 0.6 0.5 20 , * 0.20 0.6
4 000 0.2 0.7 0.4 3.0 0.20 0.6
8 004G 0.2 0.5 0.4 5.0 0.20 0.7
Date of Calibration . 7-8 Feb. 2024 4/9
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5. Long-term stability

MTC No. EEL. BP. 72/0167

Time Measured Value Deviated value Accepiance limit Uncertminty Maximum-permitted unccrtainty|
(dB) (dB) class 2 (+dB) (+dB) of measurement (+dB)
Begin 94.0
0.0 0.3 0.10 0.1
End 94.0
6. Frequency and time weightings at 1 kHz
6.1 Frequency weightings at | kHz
Frequency | Measured Value Deviated value Aceeptance himit Uncertainty Maxunum-permitted uncertainty
Weighting (dB) (dB) class 2 (+dB) (+dB) of measurement (+dB)
| A-weight 94.0 0.0 0.2 0.20 02
C-weight 94.0 0.0 0.2 0.20 0.2
Flat 94.1 0.1 0.2 0.20 0.2
6.2 Time weightings at 1 kHz
Freguency | Measured Value Deviated value Acceptance limit Uncertainty Maximum-permitted uncertainty|
Weighting (dB) (dB) class 2 (4dB) (+dB) of measurement (+dB)
Fast 94.0 0.0 0.1 0.20 0.2
Slow 94.0 0.0 0.1 0.20 0.2
Leq 94.0 0.0 0.1 0,20 02

Date of Calibration

: 7-8 Feb, 2024
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-67/01 84 MTC No. EEL. BP. 72/0167
7. Level linearity on the reference level range
Anticipated | Measured Value Deviated value Acceptance limit Uncertainty Maximum-permitted uncertainty,
value (dB) (dB) (dB) class 2 (1dB) _ LaB) of measurement (+dB)
122 122.0 0.0 Ll o 2 030 0.3
121 121.0 0.0 1.1 0.30 0.3
120 120.0 0.0 1.1 0.30 03
119 119.0 0.0 1.1 0.30 0.3
114 113.9 -0.1 1.1 0.30 A
109 108.9 0.1 1.1 0.30 0.3
104 104.0 0.0 1.1 0.30 0.3
99 99.0 0.0 1.1 0.30 | 0.3
94 94.0 0.0 1.1 0.30 0.3
89 889 0.1 1.1 0.30 03
84 84.0 0.0 11 030 To03
79 79.1 0.1 11 0.30 0.3
74 74.4 04 1.1 0.30 0.3
69 68.8 -0.2 1.1 0.30 0.3
64 63.7 -0.3 1.1 0.30 0.3
59 58.7 -0.3 1.1 0.30 0.3
54 53.9 0.1 1.1 0.30 0.3
49 49,2 0.2 1.1 0.30 0.3
44 44.1 0.1 1.1 0.30 0.3
39 39.0 0.0 1 0.30 4.3
34 343 0.3 1.1 0.30 0.3
33 i34 0.4 Il IR 0.3
Date of Calibration  : 7-8 Feb. 2024 /9
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7. Level lincarity on the reference level range 8. Level linearlity including the level range control
Anticipated | Measured Value Deviated value Acceptance limit Uncertainty Maximum-permiited uncertainty At reference level at 5 dB greater than the under-range on a level range
valuc (dB) (dB) (dB) class 2 (1dB) (+dB) of measurcment (+dB) Range | Anticipated value | Measured value | Deviated [ Acceptance limit] Uncertainty [Maximum-pennitted uncertainty
32 325 0.5 1.1 030 0.3 {dB) {(dB) value (dB) | class 2 (1dB) ’lﬂll"lJ of measuremeny (+dB)
3 31.6 0.6 1.1 0.30 03 40-130 45 45.0 0.0 1.1 0.30 0.3
30 30.7 0.7 1.1 0.30 03 30-120 35 35.0 0.0 1.1 0.30 = 0
20-110 25 255 0.5 1.1 0.30 0.3
8. Level linearlity including the level range control 20-100 25 25.5 0.5 1.1 0.30 0.3
At reference sound level on the reference level range 20-90 25 5.5 0.5 11 0.30 0.3
Range Anticipated value | Measured value | Deviated |Acceptance limit] Uncertainty | Maximum-permitted uncertainty 20-80 25 25.5 0.5 1.1 0.30 0.3
(dB) {dB) vilue (dB} | class 2 (2dB) (+dB) of measurement (+dB)
40-130 94.0 94.0 0.0 1.1 0.30 0.3 9. Tone burst response
30-120 94.0 94.0 0.0 1.1 0.30 0.3 Time Toneburst Measured valug | Deviated |Acceptance limit] Uncertainty | Maximum-permitted uncertaingy
20-110 94.0 94.0 0.0 11 0.30 0.3 Weightiug | Duraton, Tb (ms) L) value (dB) | class 2 (+dB) (+dB) of measurement (++dB)
20-100 94.0 94.0 0.0 1.1 0.30 03 200 115.8 -0.2 1.0 0.20 = 03
Fast 2 98.8 0.2 +1.0;-2.5. 0.20 0.3
0.25 89.6 0.4 F1:5¢=5.0 0.20 03
200 109.4 -0.2 +1.0 0.20 0.3
Slow
2 9.8 0.2 +1.0;-5.0 0.20 0.3
200 109.9 -0.1 +1.0 0.20 03
SEL 2 90.0 00 | +10;25 | 020 0.3
0.25 80.9 -0.1 +1.5.-5.0 0.20 0.3
Date of Calibration  : 7-8 Feb. 2024 &0 Date of Calibration . 7-8 Feb. 2024 8/9
) i , ; EREACLICIRS B2 UL
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10. Peak C sound level

Number of cycles in Anticipated | Measured | Deviated |Acceptance limit| Uncertainty | Maximum-permitted uncertainty
test signal value (dB) | value (dB) | value (dB)| class 2 {(+dB) (+dB) of measurement (+dB)
Complete cycle 1254 1258 0.4 3.0 0.20 0.35
Positive half cycle 1244 1242 0.2 2.0 0.20 0.35
Negative half cyele 1244 124.2 0.2 20 0.20 0.35
11, Overlead indication
Measured value (dB} Deviated [ Acceptance immit| Uncertainty | Maximum-permitted uncertainty
Positive une-half cycle Negative one-half cycle | value (dB) | class 2 (+dB) (+dB) of measurement (+dB)
121.1 131.1 0.0 1.5 0.20 0.25
12. High-level stability
Time Measured Deviated value Accepl limit U inty Maximum-permitted uncertainty
value (dB) (dB) class 2 (£dB) (+dB) of measurcment (+dB)
Begin 119.0
0.0 0.3 0.10 0.1
End 119.0
Approved by

-

..... e T | b

Calibrated by 6/7 A %)

(Mr. Pannasit Phasingsri)

Electrical anﬂﬁ'l!nﬁhrds Laboratory

Industrial Metrology and Testing Service Centre
Ref: 2011267010400027011

Date of Calibration : 7-8 Feh, 2024

Date of Issue : 20 Feb. 2024

End of Certificate 9/9
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Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the govemor of TISTR,

Head Office
35 Mu 3 Tamben Khlong Ha, Amphoe Khlong Luang,

Changwat Pathumthani 12120, Thailand

Fax. (66} 0 25
Eomail - umpaig@tistr orth Websitenwwww.tistr.or th

Office/Laboratory
Soi 1T, Banepoo Industrial Estate, Sukhurmvit Road,

Amphoe fMuang, Changwat Samutprakan 10280, Thalland

Tel. (66) 0 2323 1672-80 ext. 115, 116
Fax (66) 0 2323 9165
E-mail : mte@tistr.orth

FM.BLMTC.002 Rev.q
Office
196 Phahoryathin Road, Chatuchak, Bangkak: 10900,
Thaitand
Tet (66) 0 2579 112130 ext 5219, 5225, 5217
Fax. (66) D 2579 8592
E-mail : sumnaleegtistrorth



CALIBRATION LABORATORY Co.,LTD.

2110-11,14,55 Soi Praserl Manukt 20 Yank 4. Prasert Manukil Rd., Ladphrso, Bangkok 10230 ilaC‘MﬁA astt ol

Tel. 02-578-03534 Fax: 02-578-
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CLC

Aceredited
1sO/IKC 17020

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE : SOUND LEVEL METER

MANUFACTURER 3 ACO CO.,LTD

MODEL / TYPE ¢ TYPE 6236

SERIAL NO. g 222054

CLID. NO. 3 252400470

JOB CONTROL NO. 1 240307025002

CALIBRATION SERVICE : M in-LaBORATORY [ ON-SITE
CUSTOMER V CARE ENVIRONMENT SERVICES CO., LTD.

1/29 SO1 SUPHAPHONG 3 YEK 8,

NONGBON, PRAVACH, BANGKOK, 10250

DATE OF RECEIVED : 07 March 2024 DATE OF ISSUED : 11 March 2024

The report of calibrtion shall not be reproduced except in full without approval of the calibration Laboratory Co.,Ltd.

Calibrated By : Suwit Phuanbusabong

Calibration Engineer

feort

Approved By : Mongkol Yotsoontorm

Authorized Signatory
11 March 2024

“This Calibration Certificate documents the traceability to national standards, which realize the units of measurement according to
the International System of Units (SI)
Certilicate No. Q24025002

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

@clccalibration

CALIBRATION LABORATORY CO,LTD. v 8 o

nat dereustion Aaw

2110-11,14, 55 Sot Prasen Manukil 29 Yaak 4. Prasert Manukil Rd., Ladphrae, Bangkok 10230 ]i"aG'MP\)l S

Tsl 02-578-0353-4 Fax: 02-5TR-2672  www.cababoratory com  E-mail:saiegical-laboratory com

CLC

Acoredited
mo/trc 1rown

REPORT OF CALIBRATION

FOR

NOMENCLATURE 3 SOUND LEVEL METER
MANUFACTURER H ACO CO.,LTD

MODEL /TYPE 3 TYPE 6236

SERIAL NO. 3 222054

DATE OF CALIBRATION : 08 March 2024

ENVIRONMENT CONDITIONS :

Temperature : a3t n°c Relative Humidity : (55 15) %R
PROCEDURE USED :

This instrument was calibrated under procedure No. CLC-CPEE-34 by comparison with Multifunction Acoustic

Calibrator which maintained by the Calibration Laboratory Co., Lid.

REFERENCE STANDARD USED :

Multifunction Acoustic Calibrator, B&K Model 4226 S/N.3318732

TRACEABILITY :
The measurements are traceable to International System of Units (S1), through National Institute of Metrology (Thailand)

Centificate No. AA-2030-23, Duc Date 07 November 2025,

UNCERTAINTY :
The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied
by the coverage factor k = 2,00 which for a normal distribution corresponds to a coverage probability of approximately 95 %,

It has been evaluated according to the "Evaluation of the Uncertainty of Measurement in Calibration (EA-4/02 M:2022)"

Certificate No. Q24025002

F3-011-05/12-23 page 2ot 3
L4
’ ‘!Hn(ahhml-c:



CALIBRATION LABORATORY Co.,LTD.

2/10-11,14,55 Soi Frasert Manukit 29 Yaek 4, Prasert Manuklt Rd., Ladphiao, Bangkox 10230 #GE-MR
Tel. 02/576-0353-4 Fax 02-578-2672 e

AnST manaaar Ao piedirmiion Rimed

c l_c www.caHaboratory.com  E-mail:saieficaaboratory.com
Accredited
IBO/IRC 17028

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

CALIBRATION DATA
ACOUSTIC CALIBRATION FREQUENCY | IEC 61672-3 | @ 1 kHz RESULT

STD Applicd (dB, ) DUC Reading ( dB,, ) Correction ( dB, ) Uncertainty X ( dB, )
940 938 0.2 0.4
L14.0 113.7 0.3 0.4
Note. The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 012 Page 3 of 67
I'his report is valid for the above stated instrument/s only.
##1 End of Certificate ###
Certificate No. Q24025002
F3-011-05/12-23 page Jof 3
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CALIBRATION LABORATORY Co.,LTD.

2/10-11,34, 55 Soi Prosert Manukit 28 Yaok 4, Prosert Manukit Rd.. Lauphrao, Bangkok 10230

Tel 02-578-0353-4 Fax 02-578-2672 www caklsboratory.com  E-mai sale@cal-iabx

CLC ' R O L

Acoredited
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CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE SOUND LEVEL METER
MANUFACTURER ACO CO.LTD

MODEL /TYPE £ TYPE 6236

SERIAL NO. 222057

CLID. NO. 252400472

JOB CONTROL NO. 240307025004

CALIBRATION SERVICE |ZI IN-LABORATORY D ON-SITE

CUSTOMER V CARE ENVIRONMENT SERVICES CO., LTD.
1/29 SO1 SUPHAPHONG 3 YEK 8,

NONGBON, PRAVACH, BANGKOK, 10250
DATE OF RECEIVED : 07 March 2024 DATE OF ISSUED : 11 March 2024

The report of calibrtion shall not be reproduced except in full without approval of the calibration Laboratory Co.,Ltd.

| Calibrated By : Suwit Phuanbusabong

Calibration Engincer

Mongkol Yotsoontom

Approved By :
Authorized Signatory
11 March 2024

T'his Calibration Certificate documents the traceability to national standards, which realize the units of measurement according to

the International System of Units (S1)

Certificate No, Q24025004

page L of 3 E
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CALIBRATION LABORATORY CO. LTD.

2/10-11.W, 56 Soi Prasert Manukit 23 Yask 4, Presan Manukit Rd . Ladphrao. Bangkok 10230

HEC-MRA v

Tal. 02-578-0363-4 Fax: (02-578 ratory.com  E-marsaie@catiaboralory.coe

CLC

Accredited
WO/ RO TR

REPORT OF CALIBRATION

FOR

NOMENCLATURE SOUND LEVEL METER
MANUFACTURER ACO CO.,LTD

MODEL / TYPE TYPE 6236

SERIAL NO. 222057

DATE OF CALIBRATION 08 March 2024

ENVIRONMENT CONDITIONS :

Temperature : @3t °c Relative Humidity : (55E 15) %RH

PROCEDURE USED :
This instrument was calibrated under procedure No. CLC-CPEE-34 by comparison with Multifunction Acoustic

Calibrator which maintained by the Calibration Laboratory Co., Ltd.

REFERENCE ANDARD USED :

Multifunction Acoustic Calibrator, B&K Model 4226 S/N.3318732

TRACEABILITY :
The measurements are traceable to International System of Units (S1), through National Institute of Metrology (Thailand)

Certificate No. AA-2030-23, Due Date 07 November 2025,

UNCERTAINTY :
The reported expanded uncerainty of measurement is stated as the standard uncertainty of measurement multiplied
by the coverage factor k = 2,00 which for a normal distribution corresponds to & coverage probability of approximately 95 %

It has been evaluated according 1o the "Evaluation of the Uncertainty of Measurement in Calibration (EA-4/02 M:2022)"

Certificate No. Q24025004

F3-011-05/12-23 page 2 of 3
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CALIBRATION LABORATORY CO,LTD.

Nationat dservditatios Brand

2/10-11,14.55 Soi Prasert Manukit 20 Yaek 4, Prasert Manukit Rd_, Ladphrao, Bangkok 10230 ‘ﬂaﬂjMRA an
g e

Tel. 02-578-03534 Fax: 02-578-2672  www.caHaboralory com  E-mall:sale@cal-<aboralory.com

erdpy et

CLC
Accredited

Bo/me 1Toan

CONDITION OF CALIBRATION ITEM : RECEIVED IN GOOD OPERATIONAL CONDITION

LTS : ( X) without adjustment ( ) adjustment
CALIBRATION DATA
ACOUSTIC CALIBRATION FREQUENCY | IEC 61672-3 | @ 1 kHz RESULT

MEASUREMENT RE

STD Applied (dB, ) DUC Reading ( dB ) Correction ( dB, ) Uncertainty & ¢ dB, )
94.0 94.0 0.0 0.4
114.0 114.0 0.0 04

Note. The Scope of Aceredited ANAB Cenificate No. ACDM-2814 Version 012 Page 3 of 67

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

### End of Certificate ###

Certificate No, Q24025004
F3-011-08/12-23 pagedof 3
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CALIBRATION LABORATORY CO., LTD.

210-11,14,55 Soi Prasert Manukit 29 Yask 4, Prasent Manukit Rd., Lacphrao, Bangkok 10230
Tel. 02-578-0353-4 Fax 02-578-2672  www.cal-laboratory.com  E-mai sale@cal-latoratory com

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE 1 SOUND LEVEL METER
MANUFACTURER ' ACO CO.,LTD

MODEL / TYPE 3 TYPE 6236

SERIAL NO. 3 222059

CLID. NO. : 252400473

JOB CONTROL NO. 5 240307025005

CALIBRATION SERVICE I in-LaBoraTORY [JON-SITE

CUSTOMER V CARE ENVIRONMENT SERVICES CO., LTD.
1729 SOI SUPHAPHONG 3 YEK 8,
NONGBON, PRAVACH, BANGKOK, 10250

DATE OF RECEIVED : 07 March 2024 DATE OF ISSUED : 11 March 2024

The report of calibrtion shall not be reproduced except in full without approval of the calibration Laboratory Co.,Ltd.

Calibrated By : Suwit Phuanbusabong
Calibration Engineer

]

Approved By : Mongkol Yotsoontom

Authorized Signatory
11 March 2024

‘This Calibration Certificate documents the traceability to national standards, which realize the units of measurement according to
the International System of Units ( S1)
Certificate No. Q24025005
F3-011-05/12-23 page | of 3 E Ell
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CLC

Accredited
RO /TEC 1 70an

CALIBRATION LABORATORY Co.,LTD.

2/10-11,%4,

5 Soi Prasert Manukit 28

ek 4, Prasert Manukit Rd. Ladphrao, Bangkok 10230

Tel, 02-578-0353-4 Fax: 02-578-2672  www.cal-laboraiory.com  E-maitsale@caiaboratory.oom

REPORT OF CALIBRATION

FOR

NOMENCLATURE : < SOUND LEVEL METER
MANUFACTURER : ACO CO.,LTD

MODEL / TYPE : TYPE 6236

SERIAL NO. : 222059

DATE OF CALIBRATION : 08 March 2024

ENVIRONMENT CONDITIONS :

Temperature ; (!Ji 2) °c Relative Humidity : (55 + 15) %RH
PROCEDURE USED :

This instrument was calibrated under procedure No. CL.C-CPEE-34 by comparison with Multifunction Acoustic

Calibrator which maintained by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED :

Multifunction Acoustic Calibrator, B&K Model 4226 S/N.3318732

TRACEABILITY :
I'he measurements are traceable to International System of Units (S1), through National Institute of Metrology (Thailand)

Certificate No. AA-2030-23, Due Date 07 November 2025,

UNCERTAINTY : 5
The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied
by the coverage factor k= 2,00 which for a normal distribution corresponds to a coverage probability of approximately 95 %.

It has been evaluated according to the "Evaluation of the Uncertainty of Measurement in Calibration (EA-4/02 M:2022)"

Cerlilicate No. Q24025005

F3-011-05/12-23 page 2 of 3
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CALIBRATION LABORATORY Co.,LTD.

2/10-11,14,55 Sol Prasert Manukll 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230
Tel. 02-578-0053-4 Fax: 02-578-2672  waw cal-aboratory.com  E-mai sale@cal-laboratory. com

CLC

Accredited
mo/TEC 17038

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

I TION DAT,
ACOUSTIC CALIBRATION FREQUENCY | IEC 61672-3 | @ 1 kHz RESULT

STD Applied (dB,, ) DUC Reading ( dB,, ) Correction ( dB,, ) Uncertinty £ ( dB, )
94.0 94.2 0.2 0.4
114.0 114.1 0.1 0.4

Note. The Scope of Aceredited ANAB Certificate No, ACDM-2814 Version 012 Page 3 of 67

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

### End of Certificate ###

Certificate No. Q24025005
F3-011-05/12-23 page 3 of 3

@dclccalibration
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-67/0184 MTC No. EEL. BP. 77/0167

CALIBRATION CERTIFICATE

Submitted by  : V Care Environment Services Co., Lid,

Address : 1/29 Soi Suphaphong 3 Yek 8, Nongbon, Pravach, Bangkok 10250,

Calibrated at : Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre.
Soi 1C, Bangpoo Industrial Estate, Sukhumvit Rd., A.Muang, Samutprakan 10280,

Ambient Environment

(23 +3)°C

(50 £ 15) %

Instrument Calibrated :

Description : Integrating Sound Level Meter Temperature

Manufacturer tACO Relative Humidity

Model 16236 Ambient Pressure +(101.325£1.5) kPa
Serial No. : 222060
Microphone - Type 7052NR No.82875
Preamplifier G
Standards used :
1. Band Pass Filter Wavetek 752A S/N 90010494,

3]

Condenser Microphone Briiel&Kjer 4180 S/N 2889871,

Decade Attenuator Ando AL-205 S/N 00464602,

. Function/Arbitrary Waveforn Generator Agilent 33220A S/N MY44042668.

. Digital Function Synthesizer NF Electronic Instruments DF-193A S/N 122037,
. Digital Multimeter Fluke 8520A S/N 4985007.

. Pistonphone Rion NC-72 S/N 00402446.

. Measuring Amplifier Briiel&Kjxr 2636 S/N 1537484,

o N S bW

Date of Receipt : 4 Jan. 2024
: 7-8 Feb. 2024 1/9

The results relate only ta the items tested/calibrated or value assigned.
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written pemission is obtained from the governor of TISTR.

Date of Calibration

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-67/0184 MTC No. EEL. BP. 77/0167
9. Power Amplifier Brilel&Kjer 2706 S/N 1517650.
10. Speaker Tannoy Limited, Great Britain British Patent No. 215300,
11. Digital Multimeter Agilent 34401 A S/N MY44005560,
12, Programmable Attenuator Tamagawa TPA-303A SN 2212,

Calibration Procedure :

This instrument was calibrated by using ealibration procedures no CP-102-02 and CP-102-03, which
were based on IEC 61672-3 Electroacoustics - Sound Level Meters - Part 3 : Periodic tests (2013). These calibration
procedures were related to the electrical and acoustic signal tests. The electrical signal test was carried out with the
direct measurement method. The acoustic signal test was performed in an anechoic room with the comparison
measurement method,

This instrument has been calibrated against standards maintained at the4lectrical and Electronic Standards
Laboratory (EEL}, which are traceable to the International System of Units through the National Institute of
Metrology (Thailand). 9

The information on actual reading is attached herewith and the uncertainty limits quoted refer to the
measured values only.

The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage factor

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

: 7-8 Feb. 2024 209
= L

Date of Calibration

The results relate only to the items tested/calibrated or value assigned
Advertising the Report/Certificate and putiicity of the results except in full are prohitxted unless written permission is ohtained from the governor of TISTR

FM.BLMTC.002 Rev.d4
Head Office Office/Laboratory Office .
35 Mu 3 Tambon Khlong Ha, Amphee Khlong Luang,  Sof 1€, Bangooo Industrial Estate, Sukhunwit Road, 196 Phahonyothin Foad, Chatuchak, Bangkok 10900,
Changwat Pathumthani 12120, Thaitand Arnphos Muang, Changwat Samutpraken 10230, Thatand  Thalland
Tel. (68) 0 2577 2000 Tel. (66) 0 2323 1672-80 ext. 115, 116 Tel (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2577 9009 Fax. (66) 0 2323 9165 Fae (66) 0 2579 B592
E-mail : rumpaigitistr.or.th Websitemwa tistr.or th E-mail - mtcgtistr.on th E-mall : sumaleegtistr.onth
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Thailand
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-67/0184 MTC No. EEL. BP. 77/0167

1. Absolute Sensitivity

Reference Acoustic L Measured value (dB) Deviation [Acceptance limit| Uncertainty [ Maxinum-permitted uncertainty

Signal (dB) Before adjust) After adjust | value (dB) | Class 2 (+dB) (+dB) of measurement (+dB)

113.96 I i15.4 114.0 0.0 1.0 0.30 N/A

Note: The external calibration adjustment was firstly performed. The internal calibration adjustment

was then completed at the display ol 122.5 dB.

1. Self-generated noise

2.1 Normal test

Measured value Uncertainty Maximum-permitted uncertainty
(dB) {+dR) of measurement (+dB)
19.4 0.10 N/A

2.2 The microphone of the sound level meter was replaced by electrical signal input device

Frequency | Measured value | Uncertainty Maximum-permitied uncertainty
Weighting (dB) (+dB) of measurement (+dR)
A-Weight 18.7 0.10 N/A
C-Weight 22. 0.10 N/A
Flat 258 0.10 N/A
Date of Calibration : 7-8 Feb, 2024 3/9

The results relate only to the items tested/calibrated or value assigned

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No, 21-67/0184 MTC No. EEL. BP. 77/0167

3. Acoustical signal test of frequency weightings

Frequency |[Deviation from frequency resp (dB) Accey it Uncertainty | Maximum-permitted uncertainty
(Hz) A-weight C-weight Flat class 2 (£dB) (+dR) of measurement (+dB)
125 -0.1 0.1 -0.2 1.5 045 0.6
1000 -0.9 -0.8 -0.7 1.0 0.45 0.6
8000 -5.0 =51 -5.0 5.0 045 0.7

4. Flectrical signal test of frequency weightings

Frequency | Deviation from frequency response (dB) Acceplance limit Uncertainty | Maximum-permitted uncertainty

(Hz) A-weight C-weight Flat class 2 (+dB) {+dB) of measurement (+dBj
63 -0.3 -0.1 0.1 20 0.20 0.6
125 -0.3 0.0 -0.1 1.5 0.20 0.6

250 -0.2 0.1 -0.1 1.5 0.20 0.6

500 0.2 0.0 0.0 1.5 0.20 0.6

1 000 0.0 0.0 0.0 1.0 0.20 0.6

2000 0.1 -0.1 -0.1 2.0 0.20 To06

4000 03 0.3 -0.1 30 7 0.20 0.6

3 000 04 -0.6 -0.2 5.0 0.20 0.7
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5. Long-term stability
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7. Level linearity on the reference level range
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Time Measured Value Deviated value Acceptance limit Uncertamty M -permitted Y| Anticipated | Measured Value Deviated value Acceptanee limit Uneertainty Maximum-permitted uncertainty
(dB) WB) class 2 (+dB) (+dB) of measurcment (+dB) value (dB) (dB) (dB) class 2 (dB) (+dB) of measurcment (+dB)
Begin 94.0 122 1220 0.0 Ll 2 0.30 0.3
0.0 0.3 0.10 0.1
End 94.0 121 121.0 0.0 11 0.30 0.3
120 120.0 0.0 1.1 0.30 0.3
6. Frequency and time weightings at 1 kilz 119 119.0 0.0 1.1 0.30 0.3
6.1 Frequency weightings at 1 kHz 114 113.9 0.1 1.1 0.30 0.3
Frequency Measured Value Deviated value Acceptance limit Uncertainty Maximum-permitted uncertainty | 109 108.9 -0.1 11 0.30 ! 0.3
Weighting (dB) (dB) class 2 (+dB) (+dB) of measurement (+dB) 104 104.0 0.0 {0 | 0.30 0.3
A-~weight 94.0 0.0 0.2 0.20 0.2 099 99.0 0.0 1.1 0.30 0.3
C-weight 94.0 0.0 0.2 0.20 0.2 94 94.0 0.0 1} 0.30 0.3
Flat 94,1 0.1 0.2 0.20 0.2 89 88.9 0.1 1.1 0.30 0.3
84 83.9 0.1 11 0.30 0.3
6.2 Time weightings at 1 kHz 79 78.9 0.1 1.1 0.30 0.3
Frequency | Measured Value Deviated value Acceptance limit Uncertainty Maximum-permited uncertainty| 74 739 -0.1 1.1 0.30 03
Weighting (dB) {dB) class 2 (+dB) (£dB) of measurement (LdB) 69 68.8 0.2 1.1 0.30 03
Fast 94.0 0.0 0.1 0.20 0.2 64 63.7 -0.3 1.1 0.30 0.3
Slow 94.0 0.0 0.1 0.20 0.2 59 58.7 -0.3 1.1 0.30 0.3
Leq 94.0 0.0 0.1 0.20 0.2 54 53.7 -0.3 1.1 0.30 0.3
49 48.8 -0.2 1.1 0.30 0.3
44 44.0 0.0 1.1 030 0.3
39 39.0 0.0 1.1 0.30 0.3
34 34.1 0.1 1.1 0.30 0.3
33 32 0.2 L= 7 a3 0.3
Date of Calibration  : 7-8 Feb. 2024 519 Date of Calibration  : 7-8 Feb. 2024 6/9
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7. Level linearity on the reference level range

Anticipated | Measured Value Deviated value Acceptance limit Uncertainty Maximum-permitied uncertainty| i
value (dB) (dB) B) class 2 (+dB) (+dB) of measurement (+dB)

32 323 03 i.l 0.30 0.3

31 315 0.5 1.1 0.30 0.3

30 30.7 0.7 1.1 0.30 0.3

At reference sound level on the reference level range

8. Level lincarlity including the level range control

Range Anticipated value | Measured value | Deviated |Acceptance limit] Uncertainty | Maximum-permitted uncertainty|.
(dB) (dB) value (dB) | class 2 (+dB) (+dB) of measurement (+dB)

40-130 94.0 94.0 0.0 1.1 0.30 0.3

30-120 94.0 94.0 0.0 1.1 0.30 0.3

20-110 94.0 94.0 0.0 11 0.30 03

20-100 94.0 94.0 0.0 1.1 0.30 0.3
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8. Level linearlity including the level range control

At reference level at 5 dB greater than the under-range on a level range

MTC No. EEL. BP. 77/0167

Range Anticipated value | Measured value | Deviated | Acceptance limit] Uncertdinty Maximum-permiited uncertainty
(dB) (dB) value (dB) | class 2 (+dB) | TxdB) of measurement (+dH)
40-130 45 45.0 0.0 1.1 0.30 03
30-120 35 350 0.0 1.1 0.30 0.3
20-110 25 254 0.4 1.1 0.30 0.3
20-100 25 257 0.7 1.1 0.30 03
20-90 25 25.6 0.6 1k 0.30 0.3
20-80 25 253 0.3 1.1 0.30 0.3
9. Tone burst response
Time Toneburst Measured value | Devinted [Acceptunce limit] Uncertainty | Maximum-permitted uncertainty
Weighting | Duration, Th {ms) (dB) value (dB) | class 2 (+dR) (+dB) of measurement (+dB)
200 1158 -0.2 +1.0 0.20 0.3
Fast 2 98.8 0.2 +1.0; -2‘5_ 0.20 0.3
0.25 89.6 04 | n5-50 [ 020 03
200 109.4 0.2 +1.0 0.20 0.3
Slow
2 89.8 -0.2 +1.0;-5.0 0.20 - 03
200 109.9 -0.1 +1.0 0.20 0.3
SEL 2 90.0 00 +1.0;-2.5 0.20 0.3
0.25 80.9 -0.1 +1.5;=5.0 0.20 0.3
Date of Calibration  : 7-8 Feb. 2024 879
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10. Peak C sound level

MTC No. EEL. BP. 77/0167

Calibrated by QM ‘,lL Q

(Mr. Pannasit Phasingsn}

Date of Calibration
Date of Issue

: 7-8 Feb. 2024
: 20 Feb. 2024

Number of cycles Anticipated | Measured | Deviated |Acceptance limit] Uncertainty | Maximum-permitted uncertainty|
test signal value (dB) | valug (dB) | value (dB) | class 2 (+dB) (+dB) of measurcment (+dB)
Complete cycle 1254 125.8 0.4 3.0 0.20 0.35
Positive half cycle 124.4 124.2 -0.2 2.0 0.20 035
Negative half cycle 1244 1242 -0.2 2.0 0.20 0.35
11. Overload indication
Measured value (dB) Deviated [Ac Limit| Unc: Maxi T I uncertainty
Positive one-half eycle Negative one-half cycle | value (dB)| class 2 (+dB) (+dB) of measurement (+dB)
131.1 131.1 0.0 1.5 020 0.25
12. High-level stability
Time Measured Deviated value Acceptance limit Uncertainty Maxinwm-permitted uncertainty
vulue (dB) (dB) class 2 (+dB) (+dB) of measurement (+dB)
Begin 119.0
o T 0.0 0.3 0.10 0.1
Approved by :

( Pravate K ‘

Electrical and Electronic Standards Laboratory

End of Certificate

Industrial Metrology and Testing Service Centre

Ref : 2011267010400027016
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CALIBRATION CERTIFICATE

Submitted by : V Care Environment Services Co., Ltd.

Address : 1/29 Soi Suphaphong 3 Yek 8, Nongbon, Pravach, Bangkak, 10250

Calibrated at - Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre.
Soi 1C, Bangpoo Industrial Estate, Sukhumvit Rd.. A.Muang, Samutprakan 10280,

Instrument Calibrated : Amblent Environment

Description : Sound Level Meter Temperature (23 +3)°C
Manufacturer 1 ACO Relative Humidity (50 15)%
Model 16236 Ambient Pressure 1 (101.325+1.5) kPa
Serial No. : 222061

Microphone : TO52NR No.§2876

Preamplifier

Standards used :

. Band Pass Filter Wavetek 752A S/N 90010494,

B

Condenser Microphone Briiel&Kjaer 4180 S/N 2889871,

w

. Decade Attenuator Ando AL-205 S/N 00464602,

Function/Arbitrary Waveform Generator Agilent 33220A S$/N MY44042668.
Digital Function Synthesizer NI Electronic Instruments DF-193A S/N 122037,
. Digital Multimerer Fluke 8520A S/N 4985007.

. Pistonphone Rion NC-72 S/N 00402446,

. Measuring Amplifier Briiel&Kjar 2636 S/N 1537484,

® N o L ob

Date of Receipt : 4 Jan. 2024

Date of Calibration : 5 Feb. 2024 1/9

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-67/4184 MTC No. EEL. BP. 78/0167
9. Power Amplifier Briicl&Kjar 2706 S/N 1517650.
10. Speaker Tannoy Limited, Great Britain British Patent No. 215300,
11. Digital Multimeter Agilent 34401 A S/N MY 44005560.

12. Programmable Attenuator Tamagawa TPA-303A S/N 2212,

Calibration Procedure :

This instrument was calibrated by using calibration procedures no CP-102-02 and CP+102-03, which
were based on [EC 61672-3 Electroacoustics - Sound Level Meters - Part 3 : Periodic tests (2013). These calibration
procedures were related to the electrical and acoustic signal tests. The electrical signal test was carried out with the
direct measurement method. The acoustic signal test was performed in an anechoic room with the comparison
measurement method. .

This instrument has been calibrated against standards maintained at the Electrical and Electronic Standards
Laboratory (EEL), which are traceable to the International System of Units through the National Institute of
Metrology (Thailand).

The information on actual reading is attached herewith and the uncertainty limits quoted refer to the
measured values only.

The reported expanded uncertainty is based upon a standard uncertainty multiplicd by a coverage factor

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

Date of Calibration : 5 Feb. 2024 279
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1. Absolute Sensitivity

Reference Acoustic Measured value (dB) Deviation Acceptance Uncertainty| Maximum-permitted uncertainty

Signal (dB) Before adjust| Afler adjust| value(dB) [limit class 2(+dB) (+dB) of measurement CHdi3)

113.94 114.0 113.9 0.0 1.0 0.30 N/A

Note: The external calibration adjustment was firstly performed. The intemal calibration adjustment

was then completed at the display of  114,7 dB,

2. Self-generated noise

2.1 Normal test

Measured value Uncertainty Maximum-permitted uncertainty
(dB) (+dB) of measurement (+dB)
21,5 0.10 N/A

2.2 The microphone of the sound level meter was replaced by electrical signal input device

Frequency | Measured value | Uncertainty | Maximum-permiited uncertainty
Weighting (dB) (+dB) of measurement (+dB)
A-Weight 224 0.10 N/A
C-Weight 24.4 0.10 N/A

Flat 27.5 0.10 NiA

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-67/0184 MTC No. EEL. BP. 78/0167

3. Acoustical signal test of frequency weightings

Frequency Deviatian from frequency response curve(dB) | Acceptance limit Unce'rlair;ty Maximum-permitted uncertainty
(Hz) A-weight C-weight Flat class 2 (+dB) (+dB) of measurement (+dB)
125 0.2 0.2 03 1.5 0.45 0.6
1 000 -0.2 -0.2 0.3 1.0 0.45 0.6
8 000 0.7 -0.8 -0.4 5.0 045 0.7
4. Electrical signal test of frequency weightings :
Frequency Deviation from frequency response curve(dB) | Acceptance limit [Uncertainty] Maximum-permitted uncertainty
(Hz) A-weight C-weight Flat class 2 (+dB) (+dB) of measurement (+dB)
63 -0.3 0.0 0.0 20 0.20 0.6
125 -0.3 0.1 0.0 L5 0.20 0.6
250 0.1 0.1 0.0 15 0.20 0.6
500 0.1 0.1 0.0 1.5* 0.20 0.6
1 000 0.0 0.0 0.0 1.0 0.20 * 06
2000 0.0 0.0 0.0 2.0 0.20 0.6
4000 -0.3 -0.3 -0.1 3.0 0.20 0.6
8000 -0.4 (.6 -0.1 5.0 0.20 0.7

Date of Calibration : 5 Feb. 2024
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5. Long-term stability 7. Level linearity on the reference level range
~ Measured Deviated value | Acceptance limit Uncertainty Maxi -permitted inty Anticipated Measured Deviated value | Acceplance limit Uncertainty Maximum-penmitted uncertainty
Rid value (dB) (dB) class 2 (+dB) (+dB) of measurement (+dB) value (dB) value (dB) (dB) class 2 (+dB} (+dB) of measurement (+dB)
Begin 94.0 122 122.1 0.1 1.1 0.30 0.3
0.0 03 0.10 0.1
End 94.0 121 121.1 0.1 1.1 0.30 0.3
120 120.1 0.1 1.1 0.30 0.3
6. Frequency and time weightings at 1 kHz 119 119.1 0.1 11 0.30 0.3
6.1 Frequency weightings at 1 kHz 114 114.0 0.0 1.1 0.30 0.3
109 109.0 0.0 1.1 0.30 0.3
Frequency Measured Deviated value | Acceptance limit Uncertainty Maximum-permitted uncertainty 104 104.0 0.0 1.1 0.30 03
Weighting value (dB) (dB) class 2 (+dB) (+dB) of measurement (+dB) 99 99.0 0.0 L1 0.30 03
A-weight 94.0 0.0 0.2 0.20 0.2 94 94.0 0.0 LI 0.30 0.3
C-weight 93.9 0.1 0.2 0.20 0.2 89 89.0 0.0 1.1 0.30 0.3
Flat 93.8 0.2 0.2 0.20 0.2 84 84.0 0.0 1.1 0.30 0.3
79 79.1 0.1 Ik 0.30 0.3
6.2 Time weightings at 1 kHz 74 4.4 0.4 1.1 0.30 0.3
69 68.9 0.1 1.1 0.30 03
Frequency Measured Deviated value | Accep limit| U Maximum-permitted uncertainty 64 63.8 -0.2 1.1 0.30 0.3
Weighting value (dB) (dB) class 2 (+dB) (+dB) of measurement (+dB) 59 58.8 -0.2 11 0.30 0.3
Fast 94.0 0.0 0.1 0.20 0.2 54 53.7 0.3 1.1 0.30 0.3 -—
Slow 94.0 0.0 0.1 0.20 0.2 49 48.8 -0.2 1.1 0.30 03
Leq 94.0 0.0 0.1 0.20 0.2 44 438 -0.2 1.1 - 0.30 0.3
39 38.8 -0.2 1.1 0.30 03
Date of Calibration : 5 Feb. 2024 S5/9 Date of Calibration : 5 Feb. 2024 6/9
Nedr The results relate only ta the items tested/catibrated or w;ll;e assigned. v

Head Office

The results relate only to the items Lested/calibrated ot value assigned.
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is cbtained from the gavernor of TISTR.

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-67/0184

MTC No. EEL. BP. 78/0167

Advertising the Raport/Certificate and publicity of the resulls except in full are prohibited unless written pamission is obtained from the governor of TISTR

Office/Laboratory

35 Mu 3 Tamben Khlong Ha, Amphoe Khlong Luang,
Changwat Pathumthani 12120, Thaitand

Tel. (66) 0 2577 3000

Fax (66) 0 2577 9009

E-mail : rumpai@tistr.orth Websitesawetistr.orth

501 1€, Bangpoo Industrial Estate, Sukhurmit Road,
Amphoe Muane, Changwat Samutprakan 10280, Thailand
Tel. (66) 0 2323 1672-80 ext. 115, 116

Fax (66) 0 2323 9165

E-mail - mtc@tistr.or th

FM.BLMTC.002 Rev.d
Office
196 Phahoyothin Read, Chatuchak, Bangkok 10300,
Thailand
Tel. (66) 0 2579 1121-30 exl. 5219, 5225, 5217
Fax. (66) 0 2579 8592
E-rnall ; sumaleagtistrorth

Head Office

35 Mu 3 Tamben Khlang Ha. Amphoe Kilang Luang,
Changwat Pathumthani 12120, Thailand

Tel. (66) 0 2577 2000

Fax. {66) 0 2577 9009

E-mail : rumpai@tistr.orth Websiteiwww tistr.orth

Office/Laboratory
S0l 1C, Bangpoo Industnal Estate, Sukhunmwit Road,

Amphoa Muang, Changwat Samutprakan 10280, Thailand
Tel. (66) 0 2323 1672-80 ext. 115, 116 3

Fax. (66) 0 2323 9165
E-mall : mtcgptistr.or th

FMEBLMTC 002 Rev.d
Office
196 Phahanyothin Raad, Chatuchak, Banghok 10900,
Thailand
Tel, (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66} 0 2579 8592
E-mall : sumaleag@tistr.or th



NSC-TISITIS 17025
CALIBRATION 0037

ATISTR

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-67/0184 MTC No. EEL. BP. 78/0167

7. Level linearity on the reference level range (cont.)

Anticipated Measured Deviated value | Acceptance limit Uncertainty Maximum-permitted uncertainty
value (dB) value (dB) (dB) class 2 (+dB) (+dB) of measurement (+dB)

34 34.0 0.0 1.1 0.30 03

33 33.1 0.1 1.1 0.30 0.3

32 322 0.2 1.1 0,30 0.3

31 313 0.3 1.1 0.30 0.3

30 304 0.4 1.1 0.30 03

8. Level linearlity including the level range control

At reference sound level on the reference level range

Anticipated Measured Deviated Acceptance Uncertainty| Maximum-permitted uncertainty
Rane value (dB) value (dB) value (dB)| limit class 2(+dB) (1dB) of measurement (+dB)
40-130 94.0 94.0 0.0 1.1 0.30 0.3
30-120 94.0 94,0 0.0 1.1 0.30 0.3
20-110 94.0 94.0 0.0 1.1 0.30 0.3
20-100 94.0 94.0 0.0 1.1 0.30 0.3
Date of Calibration : 5 Feb, 2024 719
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8. Level lincarlity including the level range control

At reference level at 5 dB greater than the under-range on a level range 5 b
Anticipated Measured Deviated Acceptance Uncertainty| Maximum-permitted uncertaimty
e value (dB) value (dB) value (dB){limit class 2(:dB)] (+dB) of measurement (+dB)
40-130 45 45.0 0.0 L:1 0.30 0.3
30-120 as 350 0.0 1.1 0.30 0.3
20-110 25 25.5 0.5 1:1 0.30 0.3
20-100 25 25.5 0.5 L1 0.30 0.3
20-90 25 254 0.4 L1 0.30 0.3
20-80 25 25.4 0.4 i 0.30 0.3
9. Tone burst response
Time Toneburst Measured Deviated A(:L‘upla:mr: Uncertainty| Maximum-permitted uncertainty
Weighting | Duration, Th(ms) value (dB) value (dB)| limit class 2(dB) (+dB) of measurement (+dB)
200 116.0 0.0 +1.0 0.20 0.3
Fast 2 98.9 0.1 1.0, -2.5 0.20 0.3
0.25 89.8 0.2 +1.5; 5.0 0.20 0.3
200 109.4 0.2 +1.0 0.20 "3
Slow
2 89.7 1 +1.0: -5.0 0.20 0.3
200 109.9 0.1 +1.0 0.20 0.3
SEL 2 89.9 0.1 +1.0; 2.5 0.20 03
0.25 80.8 -0.2 +1.5:-5.0 0.20 03
Date of Calibration : 5 Feb. 2024 8/9
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10. Peak C sound level

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No.  21-67/0184 MTC No. EEL. BP. 78/0167

Number of cycles m | Anticipated | Measured| Deviated | Acceptance  |Uncertainty| Maximum-penmitted uncertainty
test signal value (dB) |value (dB)|value (dB) limit class 2(+dB)|  (+dB) of measurement (+dB)
Complete cycle 125.4 125.7 0.3 3.0 0.20 0.35
Positive half cycle 124.4 124.3 -0.1 20 0.20 0.35
Negative half cycle 124.4 124.3 -0.1 20 0.20 0.35
11. Overload indication
Measured value (dB)
Deviated | Acceptance  [Uncertainty| Maximum-permitted uncertainty
Positive Negative
one-half cycle one-half cycle value (dB){ limit class 2(+dB)}  (+dB) of measurement (+dB)
130.9 130.9 0.0 1.5 0.20 0.25
12, High-level stability
! Measured Deviated value | Acceptance limit Uncertainty Maximum-permitted uncertainty
s value (dB) (dB) class 2 (+dB) (+dB) of measurement (+dB)
Begin 129.0
0.0 0.3 0.10 0.1
End 129.0
Calibrated by : 3 Approved by :
..... 4 »d/*""”’g:éfz’d
(Mr. Wittawat Supanich)
Electrical and‘m@mﬂnrds Lahoratory
Date of Calibration : 5 Feb. 2024 Industrial Metrology and Testing Service Centre
Date of Issue : 6 Feb, 2024 Ref: 2011267010400027017
End of Certificate
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CALIBRATION CERTIFICATE

Submitted by : V Care Environment Services Co., Ltd.

Address : 1129 Soi Suphaphong 3 Yek 8, Nongbon, Pravach, Bangkok, 10250

Calibrated at : Electrical and Flectronic Standards [aboratory, Industrial Metrology and Testing Service Centre.
Soi 1C, Bangpoo Industrial Estare, Sukhumvit Rd.. A.Muang, Samutprakan 10280,

Instrument Calibrated : Ambient Environment

Description : Sound Level Meler Temperature (23 £ 3)°C
Manufacturer 1 ACO Relative Humidity (50 4+ 15) %
Model 16236 Ambicent Pressure =(101.325+1.5) kPa
Serial No. 1222063

Microphone : 7052NR No.82878

Preamplificr H

Standards used :

. Band Pass Filter Wavetek 752A S/N 90010494,

~

Condenscr Microphone Briiel&Kjier 4180 S/N 2889871,

w

. Decade Attenuator Ando AL-205 S/N 00464602,
4. Function/Arbitrary Waveform Generator Agilent 33220A S/N MY44042668.

w

. Digital Function Synthesizer NI Electronic Instruments DF-193A S/N 122037,

o

Digital Multimeter Fluke 8520A S/N 4985007,

~

. Pistonphone Rion NC-72 S/N 00402446,

o«

. Measuring Amplifier Bricl&Kjxr 2636 S/N 1537484,

Date of Receipt 4 Jan. 2024

Date of Calibration : 6 Feb. 2024 1/9

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGIC AL RESEARCH (TISTR)
Request No. 21-67/0184 MTC No. EEL. BP. 80/0167
9. Power Amplifier Briiel&Kjar 2706 S/N 1517650,
10, Speaker Tannoy Limited, Great Britain British Patent No, 215300,
-
11, Digital Multimeter Agilent 34401 A S/N MY 44005560,

12. Programmable Attenuator Tamagawa TPA-303A S/N 2212,

Calibration Procedure :

This instrument was calibrated by using calibration procedures no CP-102-02 and CP-102-03. which
were based on IEC 61672-3 Electroacoustics - Sound Level Melers - Part 3 : Periodic tests {2013). These calibration
procedures were related to the electrical and acoustic signal tests. The clectrical signal test was carried out with the

direct measurement method. The acoustic signal test was performed in an anechoic rosm with the comparison

-

measurement method.

This instrument has been calibrated against standards maintained at the Electrical and Electronic Standards
Laboratory (EEL), which are traceable 10 the International System of Units through the National Institute of
Meirology (Thailand).

The information on actual reading is attached herewith and the uncertainty limits quoted refer to the
measured values only.

The reported expanded uncertainty 15 based upon a standard uncertainty muluplied by a coverage factor

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

Date of Calibration : 6 Feb. 2024 2/9
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1. Absolute Sensitivity

Reference Acoustic Measured value (dB) | Deviation Acceptance Uncertainty | Maximum-permitted uncertainty

Signal {(dB) Before adjust] After adjust| value(dB) | limit class 20-dB)  {1dB) of measurement (+dB)

113.93 115.8 113.9 0.0 1.0 0.30 N/A

Note: The exlernal calibration adjustment was firstly performed. The internal calibration adjustment

was then completed at the display of 1145  dB.

2. Sell~generated noise -

2.1 Normal test

Measured value Uncertainty Maximum-permilied uncertainty
{dB) (+dB) of measurement (+dB)
224 0.10 N/A

2.2 The microphone of the sound level meter was replaced by electrical signal input device

Frequency | Measured Uncertainty | Maximum-penmitied uncertainty

Weighting | value (dB) {(+dB) of measurement (+dB)

A-Weight 21.8 0.10 N/A
C-Weight 272 0.10 N/A
Flat 29.8 0.10 N/A
Date of Calibration : 6 Feb, 2024 3/9
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3. Acoustical signal test of lrequency welghtings

-

Frequency Deviation from frequency response curveldB) | Acceptance limit | Uncertainty | Maximum-permitted uncertainty
(Hz) A-weight C-weight Flat class 2 ( 1dB) (1dB3) of measurement (+dB)
125 0.1 04 0.3 1.5 045 0.6
1000 0.4 -0.5 0.4 1.0 045 0.6
8 000 -1.5 =15 1.2 5.0 0.45 0.7

4. Electrical signal test of frequency weightings

Frequency Deviation from frequency response curveldB) | Acceptance limit |Uncertainty| Maximum-permitted uncertainty
(Hz) A-weight C-weight Flat class 2 (1dB) (+dB) of measurement (+dB)
63 0.2 0.0 0.0 2.0 0.20 0.6
125 -0.2 0.1 0.0 1.5 0.20 0.6
250 -0.2 0.1 0.0 15+ | 020 0.6
500 -0.2 0.1 0.0 K5 0.20 0.6
1 000 0.0 0.0 0.0 1.0 0:20 0.6
2000 0.0 0.0 0.0 2.0 0.20 © 06
4000 -0.3 -0.3 -0.1 3.0 0.20 0.6
8000 0.4 0.5 -0.1 5.0 0.20 0.7
Date of Calibration 6 Feb. 2024 . 4/9
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THATLAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-67/0184 MTC No. EEL. BP. 80/0167

7. Level lincarity on the reference level range

-

: Measured Deviated | Acceptance limit Uncertainty Maximum-permittcd uncertainty. Anticipated Measured Deviated | Acceplance limit Uncertainty Maximum-permitted uncertainty
e value (dB) value {d13) class 2 (-++dB) (+dB) of measurement {+dB) value (dB) value (dB) value (dB) class 2 (1dB) (LdB) ofmc..‘lsurcmcnl (+dB)
Begin 94.0 122 122.0 0.0 1.1 0.30 03

0.0 0.3 0.10 0.1
End 94,0 121 121.0 0.0 1.3 0.30 0.3
120 120.1 0.1 1.1 0.30 0.3
6. Frequency and time weightings at 1 kHz 119 119.1 0.1 1.1 0.30 0.3
6.1 Frequency weightings at 1 kllz 114 114.0 0.0 1.1 0.30 0.3
109 109.0 0.0 L1 030 03
Frequency Measured Deviated | Acceptance limit Uncertainty Maximum-permitted uncertainty 104 104.0 0.0 1.1 0.30 03
Weighting value (dB) value (dB) class 2 (+dB) (+dB) of measurement (+dB) 99 99.0 0.0 L 0.30 T 03
A-weight 94.0 0.0 0.2 0.20 0.2 94 94.0 0.0 1.1 0.30 0.3
C-weight 94.0 0.0 0.2 0.20 0.2 89 89.0 0.0 1.1 0.30 03
Flat 94.0 0.0 0.2 0.20 0.2 84 839 -0.1 1.1 0.30 0.3
79 79.0 0.0 1.1 0.30 0.3
6.2 Time weightings at 1 kHz 74 74,0 0.0 L.1 0.30 0.3
69 68.9 0.1 1.1 0.30 0.3
Frequency Measured Deviated | Acceptance limit Uncertainty Maximum-permitted uncertainty 64 63.8 0.2 1.1 0.30 0.3
Weighting value {(dB) value (dB) class 2 (+dB) (1dB) of measurement (+dB) : 59 58.8 0.2 1.1 0.30 = 03
Fast 94.0 0.0 0.1 0.20 0.2 54 53.8 -0.2 11 0.30 0.3
Slow 94.0 0.0 0.1 0.20 0.2 49 48.8 -0.2 1.1 0.30 0.3
Leq 94.0 0.0 0.1 0.20 0.2 44 43.8 0.2 il s 030 03
39 38.9 01 1.1 0.30 0.3
Date of Calibration 6 Feb. 2024 5/9 Date of Calibration 6 Feb, 2024 6/9
VU ] itz

The results relate only Lo the items tested/calibrated or value assigned,
Advertising the Repart/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the governor of TISTR

The results relate only to the items tested/calibrated or value assigned
Advertising the Report/Cerificate and publicity of the results except in full are prohibited unless written permission is obtained from the governor of TISTR

Head Office

35 Mu 3 Tambon Khlong Ha. Amphoe Khlong Luang,
Changwat Pathumthani 12120, Thailand

Tel. (66) 0 2577 2000

Fax. (66) 0 2577 9009

E-mall : rurnpaig@tistr.or th Website:www.tistr o th

Office/Laboratory

50i 1€, Bangpoo Industrial Estate, Sukhumvit Road,
Amphos Muang, Changaat Samutprakan 10280, Thaland

Tel (66) 0 2323 1672-30 ext. 115, 116
Fax. (66) 0 2323 9165
E-mail : mtcg@tistr.orn th

FMBLMTC.002 Rev.d
Office
196 Prahonyothin Road, Chatuchzk, Bangkok 10900,
Thaltand
Tel (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2579 8592
E-mail : sumaleegtistrorth

FM.BLMTC.002 Rev.d

Head Office Office/Laboratory Office
35 Mu 3 Tarbon Khlong Ha, Armphos Khlong Luang,  Soi 1€, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahonyothin Poad, Chatuchak, Bangkok 10500,
Changwat Pathumthani 12120, Thalland Amphoe Muang, Changwat Samutprakan 10250, Thaiang Thailand

Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fae. (66) 0 2579 8592
E-mail « surnalee@tistr e th

Tel. (66) 0 2577 9000
Fax. (66) 0 2577 9009
E-mail : rumpai@tistr.onth Websitemwww tistr.or th

Tel. (66) 0 2323 1672-80 ext. 115, 116
Fax. (66) 0 2323 9165
E-mail - mitc@tistr.or th



1TISTR

.
NSC TISETIS 17028
CALIBRATION 0037

TISTR

NSC-TIS
CALIBRA

=118 17025
TION 0037

THATLAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-67/0184

MTC No. EEL, BP. 80/0167

7. Level linearity on the reference level range (cont.)

Request No.

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

21-67/0184

MTC No. EEL. BP. 80/0167

8. Level linearlity including the level range control

At reference level at 5 dB greater than the under-range on a level range

Anticipated Measurcd Deviated Acceplance limit Uncertainty Maximum-permitted uncertainty
value (dB) value (dB) value (dB) class 2 {+dB) (+dI3) of measurement (+dB)

34 34.1 0.l 1.1 0.30 0.3

33 331 0.1 1.1 0.30 03

32 323 0.3 1.1 0.30 0.3

31 315 (U8 121 0.30 0.3

30 30.6 0.6 ) 0.30 0.3

8. Level linearlity including the level range control

At reference sound level on the reference level range

Anticipated Measured | Deviated Acceptance Uncertainty | Maximum-permitted uncertainty
a value LdB) value (dB3) |value (dB)]limit class 2(4dB)|  (+d)3) of measurement (+dB)
40-130 94.0 94.0 0.0 il 0.30 0.3
30-120 94.0 94.0 0.0 1.1 0.30 0.3
20-110 94.0 94.0 0.0 1.1 0.30 0.3
20-100 94.0 93.9 -0.1 1.1 0.30 0.3

Date of Calibration : 6 Feb. 2024 719

Anticipated Measured Deviated Acceptance Uncertainty | Maximum-permitied uncertainty
i value (dB} value (dB) value (dB)| limit class 2(1dB)) (1di3) of megsurement (4dB)
40-130 45 45.0 0.0 1.1 0.30 03
30-120 35 35.0 0.0 1.1 0.30 0.3
20-110 25 26.1 1.1 1.1 0.30 03
20-100 25 26.1 1.1 1.1 0.30 0.3
20-90 25 26.1 1.1 1.1 (.30 0.3
20-80 2-:_ 26.1 1.1 o=l 0.30 0.3
9. Tonc hurst response -
Time Toneburst Measured | Deviated Atcuplallct‘ -Uncertainty [ Maximum-permitied uncertainty
Weighting Duration, Thims) value (dB) |value (dB}| limit class 2(dB) (1dR) of measurement (+dB)
200 116.0 0.0 O 0.20 0.3
Fast 2 98.9 -0.1 +1.08=2.5 0.20 0.3
0.25 89.8 0.2 b= 0.20 0.3
200 109.4 0.2 +1.0 0.20 03
Slow
2 89.8 0.2 +1.0:-5.0 0.20 0.3
200 1099 | 0.1 1.0 0.20 i
SEL 2 0.9 0.1 11,052, 020 0.3
0.25 80.8 0.2 +1.5;-5.0 0.20 03

Date of Calibration G Feb. 2024 879
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10. Peak C sound level
Number of cycles Anlicipaled | Measured | Deviated Acceplance Uncertainty [ Maximum-permitted uncertainty
in test signal value (dB) | value (dB) |value (dB)|limit class 2(+dB)|  (+dB) of measurement {+dB)
Complete cycle 1254 125.7 03 3.0 0.20 0.35
Positive half cycle 124.4 124.3 0.1 2,0 0.20 0.35
Negative half cycle 1244 124.3 0.1 20 0.20 0.35

11, Overload indication

Measured value (dB)
Deviated Acceptance Uncertainty | Maximum-permitted uncenainty
Positive Negative
one-half cycle onc-hall cycle value (dB)  |limit class 200dB)|  (1dB) of measurement (+dB)
130.9 130.9 0.0 1.5 0.20 0.25
12. High-level stability
Measured Deviated Acceptance limit Uncertainty Maximum-pemmitted uncertainty
Time i
value (dB3) value (dBB) class 2 (+dB) (+dB) of measurement (+dB)
Begin 129.0
0.0 0.3 0.10 0.1
End 129.0

Calibrated by : Approved by :

Nibhwed 5,

(Mr. Wittawat Supanich)

Rmienr ok

Electrical and %ﬁ‘gmrds Laboratory °
Date of Calibration : 6 Feb, 2024 Industrial Metrology nnd Testing Service Centre
Date of Issue ¢ 6 Feb. 2024 Ref: 2011267010400027019
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CALIBRATION CERTIFICATE

Submitted by : V Care Environment Services Co., Ltd.
Address : 1/29 Soi Suphaphong 3 Yek 8, Nongbon, Pravach, Bangkok, 10250
Calibrated at : Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre.

Soi 1C, Bangpoo Industrial Estate, Sukhumvit Rd., A.Muang, Samutprakan 10280.

Instrument Calibrated : Ambient Environment

Description : Sound Level Meter Temperature 1(23 +3)°C
Manufacturer : Scarlet Tech Relative Humidity (50 +15) %
Model :ST-11D Ambient Pressure :(101.325+1.5) kPa
Serial No. : 820894

Microphone 1 58728

Preamplifier i=

Standards used :

. Band Pass Filter Stanford Research Systems SR 650 S/N 28712,
. Condenser Microphone Briiel&Kjzr 4180 S/N 2633526.
. Decade Attenuator Ando AL-205 S/N 00464602

=

. Function/Arbitrary Waveform Generator Agilent 33220A S/N MY44042668.
Digital Function Synthesizer NF Electronic Instruments DF-193A §/N 122037.
Digital Multimeter Fluke 8520A S/N 4985007.

© = o

Measuring Amplifier Brilel&Kjaer 2636 S/N 1537484,

Multifunction Acoustic Calibrator Brilel&Kjer 4226 S/N 2810358 with Coupler UA0915 S/N 2810358.

NSC-TISI-TIS 17025
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No, 21-67/0592 MTC No. EEL. BP. 50/0867
9. Power Amplifier Brilel&Kjar 2706 S/N 1517650.
10. Speaker Tannoy Limited, Great Britain British,PatentNo, 215300,
11. Digital Multimeter Agilent 34401A S/N MY 44005560.
12. Programmable Attenuator Tamagawa TPA-303A S/N 2212,

Calibration Procedure :

This instrument was calibrated by using calibration procedures no CP-102-02 and CP-102-03, which
were based on [EC 61672-3 Electroacoustics - Sound Level Meters - Part 3 : Periodic tests (2013). These calibration
procedures were related to the electrical and acoustic signal tests. The electrical signal test was carried out with the
direct measurement method. The acoustic signal test was performed in an anechoic ro.om with the comparison
measuremenl| method.

This instrument has been calibrated against standards maintained at the Electrical and Electronic Standards

Laboratory (EEL), which are traceable to the Int ional System of Units through the National Institute of

Metrology (Thailand).

The information on actual reading is attached herewith and the uncertainty limits quoted refer to the
measured values only,

The reported expanded uncertainly is based upon a standard uncertainty multiplied by a coverage factor

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

Date of Receipt : 16 Aug. 2024
Date of Calibration : 17 Sep. 2024 RELY Date of Calibration : 17 Sep. 2024 2/9
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1. Absolute Sensitivity 3. Acoustical signal test of frequency weightings
: Reference Acoustic Measured value (dB) | Deviation Acceptance | Uncertainty | Maximum-permitted uncertainty Frequency | Deviation from lrequency response curve(dB) | Acceptance limit | Uncertainty | Maximum-permitted uncertainty
Signal (dB) Before adjust| After adjust [ value(dB) [limit class 1(+dB)]  (+dB) of measurement (+dB) (Hz) A-weight C-weight Flat class 1 (dB) (+dB) of measurement (+dB)
h 93.99 94.0 94.0 0.0 0.7 0.48 N/A 125 0.3 0.5 0.5 +1.0 0.45 0.6
Note: The external calibration adjustment was firstly performed. The internal calibration adjustment 1000 0.4 0.5 0.6 +0.7 045 0.6
was then completed al the display of -30.8  dB. 8 000 0.3 0.4 0.5 +1.515-2.5 045 0.7
2. Self-generated noise 4. Electrical signal test of frequency weightings
2.1 Normal test
g Frequency | Deviation from frequency response curve(dB) [ Acceptance limit | Uncertainty| Maximum-permitted uncertainty
Measured value Uncertainty Maximum-permitted uncerainty (Hz) A-weight C-weight Flat class | (+dB) (+dB) ofme:asuremem (+dB)
(dB) (+dB) of measurement (+dB) 63 0.1 0.3 0.0 +1.0 0.20 0.6
30.3 0.10 N/A 125 0.1 0.3 0.0 +1.0 0.20 0.6
250 0.1 0.3 0.0 IR 0.20 0.6
2.2 The microphone of the sound level meter was replaced by electrical signal input device 500 0.0 0.2 0.0 +1.0 0.20 0.6
1 000 0.0 0.0 0.0 +0.7 0.20 0.6
Frequency | Measured | Uncertainty | Maximum-permitted uncentainty 2 000 0.0 0.0 0.0 +1.0 0.20 0.6
Weighting | value (dB) (+dB) of measurcment (+=dB) 4 000 0.0 0.1 0.0 +1.0 0.20 0.6
: A-Weight 19.4 0.10 N/A 8 000 -0.2 0.0 -0.1 #1552 0.20 T
C-Weight 18.2 0.10 N/A 16 000 -5.1 -5.4 -0.4 +2.5;-16.0 0.20 1.0
Flat 23.0 0.10 N/A
o Date of Calibration : 17 Sep. 2024 319 Date of Calibration : 17 Sep. 2024 4/9
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5. Long-term stability
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7. Level linearity on the reference level range

Measured Deviated Acceptance limit Uncertainty Maximum-permitted uncertainty
Time
value (dB) value (dB) [ class | (+dB) (+dB) of measurement (£dB)
Begin 94.0
0.0 0.1 0.10 0.1
End 94.0
6. Frequency and time weightings at | kHz
6.1 Frequency weightings at 1 kHz
Frequency Measured Deviated Acceptance limit Uncertainty Maximum-permitted uncertainty
Weighting value (dB) value (dB) class | (+dB) (+dB) of measurement (+dB)
A-weight 94.0 0.0 0.2 0.20 0.2
C-weight 93.9 0.1 0.2 0.20 0.2
Flat 939 -0.1 0.2 0.20 0.2
6.2 Time weightings at 1 kHz
Frequency Measured Deviated Acceptance limit Uncertainty Maximum-permitted uncenainty
Weighting value (dB) value (dB) class 1 (+dB) (+dB) of measurement (+dB)
Fast 94,0 0.0 0.1 0.20 0.2
Slow 94.0 0.0 0.1 0.20 0.2
Leg 94.0 0.0 0.1 0.20 0.2
Date of Calibration : 17 Sep. 2024 5/9
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Anticipated Measured Deviated Acceptance limit Uncertainty Maximum-penmitied uncertainty
value (dB) value (dB) value (dB) class | (+dB) (+dB) of measurement (+dB)
135 134.3 -0.7 0.8 0.30 0.3
134 133.8 -0.2 0.8 0,30 03
129 129.0 0.0 0.8 0.30 0.3
124 124.0 0.0 0.8 0.30 0.3
119 119.0 0.0 0.8 0.30 03
14 1140 0.0 0.8 030 03
109 109.0 0.0 0.8 0.30 03
104 104.0 0.0 0.8 0.30 0.3
99 99.0 0.0 0.8 0.30 03
94 94.0 0.0 0.8 0.30 O
89 89.0 0.0 0.8 0.30 03
84 84.1 0.1 0.8 0.30 0.3
79 79.0 0.0 0.8 0.30 0.3
74 74.0 0.0 0.8 0.30 0.3
69 69.0 0.0 0.8 0.30 0.3
64 64.0 0.0 0.8 0.30 03
59 58.9 -0.1 0.8 0.30 0.3
Date of Calibration : 17 Sep. 2024 6/9
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7. Level linearity on the reference level range (cont.)

Anticipated Measured Deviated Acceplance limit Uncertainty Maximum-permitted uncertainty
value (dB) value (dB) value (dB) class 1 (+dB) (+dB) of measurement (+dB)

54 53.9 -0.1 0.8 0.30 0.3

49 49.0 0.0 0.8 0.30 03

44 44.1 0.1 0.8 0.30 0.3

8. Level linearlity including the level range control

At reference sound level on the reference level range

Anticipated Measured | Deviated Acceptance Uncertainty | Maximum-permitied uncertainty
Range
value (dB) value (dB) |value (dB)| limit class 1{+dB) (+dB) of measurement (+dB)
45-140 94.0 94.0 0.0 0.8 0.30 0.3
25-120 94.0 94.0 0.0 0.8 0.30 03
Date of Calibration : 17 Sep. 2024 7/9
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8. Level linearlity including the level range control

Atreference level at § dB greater than the under-range on a level range

Anticipated Measured Deviated Acceptance Uncertainty [ Maximum-permitted uncertainty
s value (dB) value (dB) value (dB)|limit class 1(+dB)|  (+dB) of measurement {+dB)
45-140 50 50.0 0.0 0.8 0.30 0.3
25-120 30 30.0 0.0 0.3 0.30 T 03
9. Tone burst response
Time Toneburst Measured | Deviated Acceptance Uncertainty | Maximum-permitted uncertainty
Weighting Duration, Thims) | value (dB) [value (dB)| limit class I{dB) (+dB) of measurcment (+dB)
200 136.0 0.0 +0.5 0.20 0.3
Fast 2 118.9 -0.1 +1.0;-1.5 0.20 0.3
0.25 109.9 -0.1 +1.0; -3.0 0.20 v 03
200 129.6 0.0 +0.5 0.20 0.3
Slow
2 110.0 0.0 +1.0;-3.0 0.20 0.3
200 130.0 0.0 +0.5 0.20 0.3
SEL 2 110.1 0.1 +1.0;-1.5 0.20 0.3
0.25 101.0 0.0 Hr.O: -3.0 0.20 0.3
Date of Calibration : 17 Sep. 2024 8/9
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10. Peak C sound level
Number of cycles in | Anticipated | Measured | Deviated Acceptance Uncertainty | Maximum-permitted uncertainty
test signal value (dB) | value (dB) |value (dB)| limit class 1(+dB)|  (+dB) of measurement (+dB)
Complete cycle 1354 1353 -0.1 2.0 0.20 0.35
Positive half cycle 1344 134.2 -0.2 1.0 0.20 0.35
Negative half cycle 1344 134.2 -0.2 1.0 0.20 0.35
11. Overload indication
Measured value (dB)
Deviated Acceptance Uncertainty | Maximum-permitted uncertainty”
Positive Negative
one-half cycle one-half cycle value (dB) |limit class 1(+dB)] (+dB) of measurement (+dB)
141.3 141.3 0.0 1.5 0.20 0.25
12. High-level stability
; Measured Deviated | Acceplance limit Uncertainty Maximum-permitted uncertainty
Tk value (dB) value (dB) class 1 (+dB) (+dB) of measurement (+dB)
Begin 139.0
o 0 0.0 0.1 0.10 0.1
Calibrated by : Approved by :

Wikiaod %

(Mr. Wittawat Supanich)

adelell

Electrical and El¢ctronic Standards Laboratory

Industrial Metrology and Testing Service Centre
Ref: 2011267081603049001
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CALIBRATION CERTIFICATE

Submitted by .V Care Environment Services Co., Ltd.

Address : 1/29 Soi Suphaphong 3 Yek 8, Nongbon, Pravach, Bangkok, 10250

Calibrated at : Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre.

Soi 1€, Bangpoo Industrial Estate, Sukhumvit Rd., A.Muang, Samutprakan 10280.

Instrument Calibrated : Ambient Environment

Description : Sound Level Meter

Temperature :(23+3)°C
Manufacturer : Scarlet Tech Relative Humidity (504 15)%
Model :ST-11D Ambient Pressure :(101.325+1.5) kPa
Serial No. : 820895
Microphone : 82659

Preamplifier =

Standards used :

. Band Pass Filter Stanford Research Systems SR 650 S/N 28712.

1

Condenser Microphone Briiel&Kjer 4180 S/N 2633526.

Decade Attenuator Ando AL-205 S/N 00464602,

Function/Arbitrary Waveform Generator Agilent 33220A S/N MY44042668,
Digital Function Synthesizer NF Electronic Instruments DF-193A S/N 122037,
Digital Multimeter Fluke 8520A S/N 4985007,

Multifunction Acoustic Calibrator Briiel&Kjmr 4226 S/N 2810358 with Coupler UA0915 S/N 2810358,

I T Y

Measuring Amplifier Brilel&Kjaer 2636 S/N 1537484,

Date of Receipt : 16 Aug, 2024

Date of Calibration : 17 Sep. 2024 1/9

L Acheartising the Peport/Certificate and publicity of the results except in full are prohitited unless wiitten permission is obtained from the governor of TISTR,
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-67/0592 MTC No. EEL. BP. 51/0867
9. Power Amplifier Briiel&Kjar 2706 S/N 1517650,
10. Speaker Tannoy Limited, Great Britain British Patent No. 215300,
-
11. Digital Multimeter Agilent 34401 A 8/N MY44005560.

12. Programmable Atienuator Tamagawa TPA-303A S/N 2212,

Calibration Procedure :

This instrument was calibrated by using calibration procedures no CP-102-02 and CP-102-03, which
were based on [EC 61672-3 Electroacoustics - Sound Level Meters - Part 3 : Periodic tests (2013). These calibration
procedures were related to the electrical and acoustic signal tests. The clectrical signal test was carried out with the
direct measurement method. The acoustic signal lest was performed in an anechoic room with the comparison
measurement method. :

This instrument has been calibrated against standards maintained at the Electrical ancE Electronic Standards
Laboratory (EEL), which are traceable to the Intemational System of Units through the National Institute of
Metrology (Thailand).

The information on actual reading is attached herewith and the uncertainty limits quoted refer to the
measured values only.

The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage factor

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

Date of Calibration : 17 Sep. 2024 2./9
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1. Absolute Sensitivity 3. Acoustical signal test of frequency weightings
Reference Acoustic Measured value (dB) [ Deviation Acceptance | Uncertainty [ Maximum-permitted uncertainty Frequency Deviation trom frequency response curve(dB) | Acceptance limit | Uncertainty [ Maximum-permitted uncertainty
Signal (dB) Before adjust] After adjust| value(dB) |limit class 1(+dB)|  (£dB) of measurcment (+dB) (Hz) A-weight C-weight Flat class 1 (dB) (+dB) of measurement (+dB)
93.99 94.0 94.0 0.0 0.7 0.48 N/A 125 0.4 0.6 0.5 +1.0 0.45 06
Note: The external calibration adjustment was firstly performed. The internal calibration adjustment 1 000 -0.3 0.4 -0.4 +0.7 0.45 0.6
was then completed at the display of -30.6  dB. 8000 -0.6 -0.4 -0.5 +1.5;-2.5 045 0.7
2, Seif-generated noise 4. Electrical signal test of frequency weightings
2.1 Normal test
Frequency Deviation lrom frequency response curve(dB) | Acceptance limit [Uncertainty| Maximum-permitied uncertainty
Measured valuc Uncertainty Maximum-permitted uncertainty (Hz) A-weight C-weight Flat class 1 (+dB) (+dB) of measurement (+dB)
(4B) (2dB) of measurement (+dB) 63 -0.1 0.0 0.1 £1.0 0.20 - 06
32.5 0.10 N/A 125 -0.1 0.0 0.1 +1.0 . 0.20 0.6
250 0.1 0.0 0.1 +1.0 0.20 0.6
2.2 The microphone of the sound level meter was replaced by electrical signal input device 500 -0.1 0.0 0.1 +1.0 0.20 0.6
1000 0.0 0.0 0.0 0.7 0.20 0.6
Frequency | Measured | Uncertainty | Maximum-permitted uncertainty 2000 0.0 0.0 0.0 +1.0 0.20 0.6
Weighting | value (dB) (+dB) of measurement (+dB) 4000 0.0 0.0 0.0 +1.0 0.20 0.6
A-Weight 8.7 0.10 N/A 8 000 -0.1 -0.1 0.0 64 R o) 0.20 0.7
C-Weight 9.5 0.10 N/A 16 000 5.2 -5.2 0.1 +2.5:-16.0 0.20 g
Flat 38 0.10 N/A :
Date of Calibration : 17 Sep. 2024 3/9 Date of Calibration : 17 Sep. 2024 4/9
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5. Long-term stability 7. Level linearity on the reference level range
1 Measured Deviated | Acceptance limit Uncertainty Maximum-permitted uncertainty Anticipated Measured Deviated | Acceptance limit Uncertainty Maximum-permitted uncertainty
T value (dB) value (dB) class | (+dB) (+dB) of measurement (+dB) value (dB) value (dB) value (dB) class 1 (+dB) (+dB) of measurement (+dB)
Begin 94.0 124 123.9 -0.1 0.8 0.40 0.3
0.0 0.1 0.10 0.1
End 94.0 119 119.0 0.0 0.8 0.30 0.3
114 114.0 0.0 0.8 0.30 0.3
6. Frequency and time weightings at 1| kHz 109 109.0 0.0 0.8 0.30 0.3
6.1 Frequency weightings at 1 kHz 104 104.0 0.0 0.8 0.30 0.3
99 99.0 0.0 0.8 0.30 0.3
Frequency Measured Deviated | Acceptance limit Uncertainty Maximum-permitted uncertainty 94 94.0 0.0 0.8 0.20 0.3
Weighting value (dB) value (dB) class 1 (+dB) (+dB) of measurement (+dB) 89 89.1 0.1 0.8 0.30 0.3
A-weight 94.0 0.0 0.2 0.20 0.2 84 84.0 0.0 0.8 0.30 0.3
C-weight 94.0 0.0 0.2 0.20 02 79 79.1 0.1 0.8 0.30 0.3
Flat 94.0 0.0 0.2 0.20 0.2 74 74.1 0.1 0.8 0.30 03
69 69.1 0.1 0.8 0.30 Ll 0.3
6.2 Time weightings at 1 kHz 64 64.0 0.0 0.8 0.30 0.3
59 59.0 0.0 0.8 0.30 03
Frequency Measured Deviated Acceptance limit Uncertainty Maximum-permitted uncertainty
Weighting value (dB) value (dB) class | (+dB) (+dB) of measurcment (+dB)
Fast 94.0 0.0 0.1 0.20 0.2
Slow 94.0 0.0 0.1 0.20 0.2
Leq 94.0 0.0 0.1 0.20 0.2 =
Date of Calibration : 17 Sep. 2024 519 Date of Calibration : 17 Sep. 2024 6/9
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7. Level linearity on the reference level range (cont.)

Anticipated Measured Deviated Acceptance limit Uncertainty Maximum-permitred uncerainty
value (dB) value (dB) value (dB) class | (+dB) {+dB) of measurement (+dB)

54 54,0 0.0 0.8 0.30 0.3

49 49.0 0.0 0.8 0.30 0.3

44 44.1 0.1 0.8 0.30 0.3

8. Level linearlity including the level range control

At reference sound level on the reference level range

Anticipated Measured | Deviated Acceptance Uncertainty | Maximum-permitted uncertainty
Range
value (dB) value (dB) [value (dB)|limit class 1(+dB)]  (+dB) of measurement (+dB)
45-140 94.0 94.0 0.0 0.8 0.30 0.3
25-120 94.0 94.0 0.0 0.8 0.30 0.3
Date of Calibration : 17 Sep. 2024 719

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-67/0592 MTC No. EEL. BP. 51/0867

8. Level linearlity including the level range control

-

At reference level at 5 dB grealer than the under-range on a level range

Anticipated Measured Deviated Acceplance Uncertainty | Maximum-permitied uncertainty
gy value (dB) value (dB) value (dB){ limit class 1(+dB)]  (+dB) of measurement (+dB)
45-140 50 50.0 0.0 0.8 0.30 0.3
25-120 30 30.0 0.0 0.8 0.30 0.3
9. Tone burst response
Time Toneburst Mcasured | Deviated Acceptance Uncertainty | Maximum-permitted uncertainty
Weighting Duration, Tb(ms) | value (dB) |value (dB)| limit class 1(dB) (+dB) of measurement (#dB)
200 136.0 0.0 +0.5 0.20 0.3
Fast 2 119.0 0.0 11.0;-1.5 0.20 0.3
0.5 1098 | 02 +.0;-3.0 0.20 03
200 129.6 0.0 +0.5 0.20 0.3
Slow X
2 110.0 0.0 +1.0;-3.0 0.20 0.3
200 130.1 0.1 0.5 0.20 0.3
SEL 2 110.1 0.1 +1.0;-1.5 0.20 0.3
0.25 101.0 0.0 +1.0; -3.0 0.20 0.3
Date of Calibration : 17 Sep. 2024 8/%
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10, Peak C sound level

MTC No. EEL. BP. 51/0867

Number of cycles in | Anticipated [ Measured | Deviated |  Acceptance | Uncertainty| Maximum-penmitted uncertainty
lest signal value (dB) | value (dB) |value (dB)| limit class 1{(+dB)| (+dB) of measurement (+dB)
Complete cycle 1354 135.1 -0.3 2.0 Q.20 0.35
Positive half cycle 1344 134.2 -0.2 1.0 0.20 0.35
Negative half cycle 134.4 134.2 -0.2 1.0 0.20 0.35
11. Overload indication
Measured value (dB)
Deviated Acceptance | Uncertainty | Maximum-permitted uncertainty
Positive Negative
one-half cycle one-half cycle value (dB) [limit class [(+dB)|  (+dB) of measurement (+dB)
140.8 140.8 0.0 1.5 0.20 0.25
12, High-level stability
: Measured Deviated | Acceptance limit Uncertainty Maximum-permitted uncertainty
A value (dB) value (dB) class 1 (+dB) (+dB) of measurement (+dB)
Begin 139.0
0.0 0.1 0.10 0.1
End 139.0
Calibrated by :

Waldood

(Mr. Wittawat Supanich)

Date of Calibration

Date of Issue

Approved by :

Electrical and Eﬂaﬂi’r

Industrial Metrology and Testing Service Centre

: 17 Sep. 2024
+ 20 Sep. 2024

End of Certificate

gl-h-rtﬂ'ds Laboratory

Ref : 2011267081603049002
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CALIBRATION CERTIFICATE

Submitted by : 'V Care Environment Services Co., Ltd.
Address : 1/29 Soi Suphaphong 3 Yek 8, Nongbon, Pravach, Bangkok, 10250 ;
Calibrated at : Electrical and Electronic Standards Laboratory, Indusirial Metrology and Testing Service Centre.

Soi 1C, Bangpoo Industrial Estate, Sukhumvit Rd., A.Muang, Samutprakan 10280.

Instrument Callbrated : Ambient Environment

Description : Sound Level Meter

Temperature (23 +3)°C
Manufacturer : Scarlet Tech Relative Humidity (50 £15)%
Model :ST-11D Ambient Pressure :(101.325+1.5) kPa
Serial No. : 820896
Microphone : 58880

Preamplifier

Standards used :

. Band Pass Filter Stanford Research Systems SR 650 S/N 28712.
. Condenser Microphone Briiel&Kjar 4180 S/N 2633526.
. Decade Attenuator Ando AL-205 S/N 00464602,

Pl i

Function/Arbitrary Waveform Generator Agilent 33220A S/N MY44042668.

[

. Digital Function Synthesizer NF Electronic Instruments DF-193A S/N 122037.

o

. Digital Multimeter Fluke 8520A S/N 4985007.

7. Multifunction Acoustic Calibrator Brilel&Kjar 4226 S/N 2810358 with Coupler UAD915 S/N 2810358,

8. Measuring Amplifier Briel&Kjmr 2636 S/N 1537484,

Date of Receipt 1 16 Aug. 2024

Date of Calibration : 18 Sep. 2024 1/9
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9. Power Amplifier Briiel&Kjer 2706 S/N 1517650.
10. Speaker Tannoy Limited, Great Bntain Bri!islf‘!’atem.Nn. 215300.
11, Digital Multimeter Agilent 34401A S/N MY44005560.
12. Programmable Attenuator Tamagawa TPA-303A S/N 2212,

Calibration Procedure :

This instrument was calibrated by using calibration procedures no CP-102-02 and CP-102-03, which
were based on 1EC 61672-3 Electroacoustics - Sound Level Meters - Part 3 : Periodic tests (2013). These calibration
procedures were related to the electrical and acoustic signal tests. The electrical signal test was carried out with the
direct measurement method. The acoustic signal test was performed in an anechoic room with the comparison

measurement method,

MTC No. EEL. BP. 52/0867

This instrument has been calibrated against standards maintained at the Electrical and Electronic Standards

Laboratory (EEL), which are traceable to the International System of Units through the National Institute of
Metrology (Thailand).

The information on actual reading is attached herewith and the uncertainty limits quoted refer to the
measured values only.

The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage factor

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

Date of Calibration : 18 Sep. 2024

2/9

Head Office
35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang, 668 Mu 2 Tambon Bangpoomai, Amphoe Muang Samulprakan, 196 Phabonyathin Road, Ladyao, Chatuchak,
Changwat Pathurmnthani 12120, Thailand
Tel. (66) 0 2577 9036
Fax. (66) 0 2577 9009

FM.BLMTC.002 Rev.5

Office/Laboratory Office

Changwat Samutprakan 10280, Thaland
Tel, (66} 0 2323 1672-80 ext. 115, 116
(66) 08 3219 9440
E-mail - mtc@tistr.orth Website © www.tistr.orth

Bangkok 10500, Thalland

(66) 08 1839 6827

The results relate only to the items tested/calibrated or value assigned.

gk

Advertising the Report/Certificate and publicity of the results sxcept in full are prohibited unless written pemission is obtained from the governor of TISTR

Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217

FMBLMTC.002 Rev.5

Head Office Office/Laboratory ; Office

35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang, 658 Mu 2 Tambon Bangpoomai, Amphos Muang Samutprakan, 196 Phahonyothin Road, Ladyso, Chatuchak,
-

Changwat Pathumthani 12120, Thailand
Tel. {66) 0 2577 9035
Fax (66} 0 2577 2009

Changwat Samutprakan 10280, Thaland
Tel, (66) 0 2323 1672-80 ext. 115, 116
(66) 08 3219 9440
E-mail - mtcatistr orth Website : www.listr.orth

Bangkok 10900, Thailand

(66) 08 1889 5827

Tel {66) 0 2579 1121-30 ext. 5219, 5225, 5217




g NSC-TISI-TIS 17025
1TISTR CALIBRATION 0037

"

NSC-TISI-TIS 17025
A7-TISTR CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-67/0592 MTC No. EEL. BP. 52/0867

1. Absolute Sensitivity

Reference Acoustic Measured value (dB) | Deviation|  Acceptance Uncertainty | Maximum-permitied uncertainty

Signal (dB) Before adjust| After adjust| value(dB) | limit class 1(xdB)[  (+dB) of measurement (+dB)

0.0 0.7 0.30 N/A

93.99 94.0 94.0

Note: The external calibration adjustment was firstly performed. The internal calibration adjustment

was then completed at the display of  -29.4  dB.

2. Self-generated noise

2.1 Normal test

Request No. 21-67/0592 MTC No. EEL. BP. 52/0867

3. Acoustical signal test of frequency weightings

Frequency Deviation from frequency response curve(dB) | Acceplance limit | Uncertainty | Maximum-permitted uncertainty
(Hz) A-weight C-weight Flat class | (dB) (+dB) ol measurement (+dB)
125 0.5 0.5 0.5 +1.0 0.45 0.6
1 000 0.6 -0.6 -0.7 107 0.45 0.6
8 000 -0.5 -0.6 -0.7 #1:55=25 0.45 - 07

4. Electrical signal test of frequency weightings

Frequency | Deviation from frequency response curve(dB) | Acceptance limit |Uncertainty] Maximum-permitted uncertainty
Measured valuc Uncertainty Maximum-permitted uncertainty {Hz) A-weight C-weight Flat class | (+dB) {(+dB) of measurement (+dB)
(dB) (+dB) of measurement (+dB) 63 0.1 0.1 0.1 +1.0 0.20 0.6
35.1 0.10 N/A 125 0,1 0.0 0.1 +1.0 1l 020 0.6
250 -0.1 0.0 0.1 1].(3 0.20 % | 00
2.2 The microphone of the sound level meter was replaced by electrical signal input device 500 -0.1 0.0 0.1 +1.0 0.20 0.6
1000 0.0 0.0 0.0 +0.7 0.20 0.6
Frequency | Measured | Uncertainty [ Maximum-permitted uncertainty 2000 0.0 0.0 0.0 +1.0 0.20 0.6
Weighting [ value (dB) (+dB) of measurement (+dB) 4000 0.0 0.0 0.0 +1.0 0.20 0.6
A-Weight 20.8 0.10 N/A 8 000 -0.1 0.2 0.0 +1.5 ; -2.5 0.20 0.7
C-Weight 19.4 0.10 N/A 16 000 -5.7 5.7 0.4 +2.5:-16.0 0.20 1.0
Flat 242 0.10 N/A
Date of Calibration : 18 Sep. 2024 3/9 Date of Calibration : 18 Sep. 2024 : 4/9
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5. Long-term stability

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-67/0592 MTC No. EEL. BP, 52/0867

7. Level linearity on the refercnce level range

Y Measurad Deviated | Acceptance limit Uncertainty Maximum-permitted uncertainty Anticipated Measured Deviated | Acceptance limit > Uncertainty Maximum-permitted uncertainty
i value (dB) value (dB) class | (+dB) (+dB) of measurement (+dB) value (dB) value (dB) value (dB) class 1 (+dB) (+dB) of measurement (+dB)
Begin 94.0 139 139.0 0.0 0.8 0.30 0.3

0.0 0.1 0.10 0.1
End 94.0 134 134.0 0.0 0.8 0.30 0.3
129 129.0 0.0 0.8 0.30 0.3
6. Frequency and time weightings at 1 kHz 124 124.0 0.0 0.8 0.30 0.3
6.1 Frequency weightings at 1 kHz 119 119.0 0.0 0.8 0.30 0.3
14 113.9 0.1 08 030 C 03
Frequency Measured Deviated | Acceptance limit Uncertainty Maximum-permitted uncertainty 109 109.0 0.0 0.8 0.30 0.3
Weighting value (dB) value (dB) class 1 (=dB) (+dB) of measurement (+dB) 104 104.0 0.0 0.8 0.30 03
A-weight 94.0 0.0 0.2 0.20 0.2 99 99.0 0.0 0.8 0.30 0.3
C-weight 94.0 0.0 0.2 0.20 0.2 94 94.0 0.0 0.8 0.30 0.3
Flat 94.0 0.0 0.2 0.20 0.2 89 89.0 0.0 0.8 0.30 0.3
&4 84.0 0.0 0.8 0.30 0.3
6.2 Time weightings at 1 kHz 79 79.0 0.0 0.8 0.30 0.3
74 74.0 0.0 0.8 0.30 03
Frequency Measured Deviated | Acceptance limit Uncertainty Maximum-permitied uncertainty 69 69.0 0.0 0.8 0.30 03
Weighting value (dB) value (dB) class | (+dB) (+dB) of measurement (+dB) 64 64.0 0.0 0.8 0.30 0.3
| Fast 94.0 0.0 0.1 0.20 0.2 59 59.0 0.0 0.8 0.30 03
Slow 94.0 0.0 0.1 0.20 0.2
Leq 94.0 0.0 0.1 0.20 0.2 . =
Date of Calibration : 18 Sep. 2024 519 Date of Calibration : 18 Sep. 2024 . 6/9
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8. Level linearlity including the level range control

Request No. 21-67/0592 MTC No. EEL. BP. 52/0867
7. Level linearity on the reference level range (cont.)
Anticipated Measured Deviated Acceptance limit Uncertainty Maximum-permitted uncertainty
value (dB) value (dB) value (dB) class 1 (+dB) (+dB) of measurement (+dB)
54 54.1 0.1 0.8 0.30 0.3
49 49.4 0.4 0.8 0.30 0.3
44 452 12 0.8 0.30 0.3

8. Level linearlity including the level range control

At reference sound level on the reference level range

Anticipated Measured | Deviated Acceptance Uncertainty | Maximum-permitted uncertainty
i value (dB) value (dB) [value (dB)| limit class 1(+dB)| (+dB) of measurement (+dB)
45-140 94,0 94.0 0.0 0.8 0.30 0.3
25-120 94.0 Q4.0 0.0 0.8 0,30 0.3

At reference level at 5 dB greater than the under-range on a level range

-

Date of Calibration : 18 Sep, 2024 7/9

Anucipated Measured Deviated Acceptance Unecertamty | Maximum-permitted uncertainty
e value (dB) value (dB) value (dB)| limit class 1(+dB)|  (+dB) of measurement (+dB)
45-140 50 50.0 0.0 0.8 0.30 0.3
25-120 30 30.0 0.0 0.8 0.30 0.3
9. Tone burst response
Time Toneburst Measured | Deviated Acceptance Uncertainty [ Maximum-permitied uncertainty
Weighting Duration, Tb(ms) | value (dB) |value (dB)| limit class 1(dB) (+dB) of measurement (+dB)
200 136.0 0.0 +0.5 0.20 0.3
Fast 2 118.9 -0.1 +1.0;-1.5 0.20 0.3
0.25 109.7 0.3 1105 :3.0 0.20 0.3
200 129.6 0.0 +0.5 0.20 0.3
Slow
2 110.0 0.0 +1.0;-3.0 0.20 0.3
200 130.1 0.1 +0.5 0.20 0.3
SEL 2 110.0 0.0 +1:0;-1.5 0.20 03
025 100.9 -0.1 +1.0;-3.0 0.20 0.3

Date of Calibration : 18 Sep. 2024
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10. Peak C sound level

Number of cycles in | Anticipated | Measured | Deviated Acceplance Uncertainty | Maximum-permitted uncertainty
test signal value (dB) | value (dB) |value (dB){limit class 1(+dB)| (+dB) of measurement (+dB)
Complete cycle 135.4 135.1 -0.3 2.0 0.20 0.35
Positive half cycle 134.4 134.3 -0.1 1.0 0.20 0.35
Negative half cycle 134.4 134.3 -0.1 1.0 0.20 0.35
11. Overload indication
Measured value (dB)
Deviated Acceplance Uncertainty | Maximum-permilted unceriainty
Positive Negative
one-half cycle ane-half cycle value (dB) [limitclass 1(+dB)| (+dB) of measurement (+dB)
141.4 1414 0.0 L5 0.20 0.25
12. High-level stability
. Measured Deviated | Acceptance limit Uncertainty Maximum-permitted uncertainty
e value (dB) value (dB) class 1 (+dB) (+dB) of measurement (+dB)
Begin 139.0
0.0 0.1 0.10 0.1
End 139.0
Calibrated by : [/'lﬁ;"' _,(&.Y _sz,,. /,.,A Approved by :
,J‘ ............. fePrE
(Mr. Wittawat Supanich) W
9 BTR
Electrical and Electronic Standards Laboratory
Date of Calibration : 18 Sep. 2024 Industrial Metrology and Testing Service Centre
Date of Issue : 20 Sep. 2024 Ref: 2011267081603049003
End of Certificate
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CALIBRATION CERTIFICATE

Submitted by 2V Care Environment Services Co., Ltd.

Address : 1/29 Soi Suphaphong 3 Yek 8, Nongbon, Pravach, Bangkok, 10250

Calibrated at : Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre.

Soi 1C, Bangpoo Industrial Estate, Sukhumvit Rd., A.Muang, Samutprakan 10280,

Instrument Calibrated : Ambient Environment

Description : Sound Level Meter Temperature :(23 4+ 3)°C
Manufacturer : Scarlet Tech Relative Humidity {50+ 15)%
Model :ST-11D Ambient Pressure :(101.325+1.5) kPa
Serial No. : 820897

Microphane 159131

Preamplifier T

Standards used :

. Band Pass Filter Stanford Rescarch Systems SR 650 S/N 28712,

. Condenser Microphone Briiel&Kj®r 4180 S/N 2633526.

. Decade Attenuator Ando AL-205 S/N 00464602,

. Function/Arbitrary Waveform Generator Agilent 33220A S/N MY44042668.

. Digital Function Synthesizer NF Electronic [nstruments DF-193A S/N 122037,

Digital Multimeter Fluke 8520A S/N 4985007.

. Multifunction Acoustic Calibrator Brilel&Kjer 4226 S/N 2810358 with Coupler UA0915 S/N 2810358.

. Measuring Amplifier Briiel&Kjar 2636 S/N 1517484,

Date of Receipt © 16 Aug. 2024

Date of Calibration : 19 Sep, 2024 119

The results relate only ta the items tested/calibrated or value assigned i
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the govemor of TISTR.
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Request No, 21-67/0592 MTC No. EEL. BP. 53/0867

9. Power Amplifier Britel&Kjar 2706 S/N 1517650,

10. Speaker Tannoy Limited, Great Britain British Patent No. 215300.
11. Digital Multimeter Agilent 34401A S/N MY 44005560.
12. Programmable Attenuator Tamagawa TPA-303A S/N 2212,

Calibration Procedure :

This instrument was calibrated by using calibration procedures no CP-102-02 and CP-102-03, which
were based on [EC 61672-3 Electroacoustics - Sound Level Meters - Part 3 : Periodic tests (2013). These calibration
procedures were related to the electrical and acoustic signal tests. The electrical signal test was carried out with the
direct measurement method. The acoustic signal fest was performed in an anechoic room with the comparison
measurement method. g

This instrument has been calibrated againsl standards maintained at the Electrical and Electronic Standards
Laboratory (EEL), which are traceable to the International System of Units through the National Institute of
Metrology (Thailand).

The information on actual reading is attached herewith and the uncertainty limits quoted refer to the
measured values only.

The reported expanded uncertainty is based upon a standard uncertainty multiplied b_v.a coverage factor

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

Date of Calibration : 19 Sep, 2024 2/9
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1. Absolute Sensitivity

Reference Acoustic Measured value (dB) | Deviation Acceptance Uncertainty | Maximum-permitted uncertainty
Signal (dB) Before adjust| After adjust| value(dB) [limit class 1(+dB) (+dB) of measurement (+dB)
93.99 94.0 94.0 0.0 0.7 0.30 N/A

Note: The external calibration adjustment was firstly performed. The internal calibration adjustment

was then completed at the display of ~ -29.0  dB.

2. Self-generated noise

2.1 Normal test

Measured value Uncertainty Maximum-permitied uncertainty
(dB) (+dB) of measurement (+dB)
25.0 0.10 N/A

2.2 The microphone of the sound level meter was replaced by electrical signal input device

Frequency | Measured | Uncertainty | Maximum-permitted uncertainty

Weighting | value (dB) (xdB) of measurement (+dB)

A-Weight| 129 0.10 N/A
C-Weight 223 0.10 N/A
Flat 24.1 0.10 N/A

Date of Calibration : 19 Sep. 2024 3/9
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3. Acoustical signal test of frequency weightings

-

Frequency Deviation from [requency response curve(dB) | Acceptance limit | Uncertainty | Maximum-permitted uncertainty
(Hz) A-weight C-weight Flat class | (dB) (+dB) of measurement (+dB)
125 0.0 0.2 0.1 +1.0 0.45 0.6
1 000 0.1 0.0 0.0 +0.7 0.45 0.6
8000 0.2 0.1 02 +57; =25 0.45 0.7

4. Fleetrical signal test of frequency weightings

Frequency Deviation from frequency response curve(dB) | Acceptance limit | Uncertainty| Maximum-permitted uncertainty
(Hz) A-weight C-weight Flat class 1 (+dB) (+dB) of measurement (+dB)
63 0.0 0.0 0.0 +1.0 0.20 0.6
125 -0.1 0.0 0.0 +1.0 0.20 0.6
250 -0.1 0.0 0.0 +1.0, - 020 0.6
500 0.0 0.0 0.0 +1.0 0.20 0.6
1 000 0.0 0.0 0.0 +0.7 0.20 0.6
2000 0.0 0.0 0.0 +1.0 0.20 . 06
4000 0.0 0.0 0.0 +1.0 0.20 0.6
8 000 -0.2 -0.2 -0.1 +1.5;-2.5 0.20 0.7
16 000 =57 =57 -0.4 12.5:-16.0 0.20 1.0
Date of Calibration : 19 Sep. 2024 4/9
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S. Long-term stability

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-67/0592 MTC No. EEL. BP. 53/0867

7. Level linearity on the reference level range

) Measured Deviated Acceptance limit Uncertainty Maximum-permitied uncertainty Anticipated Measured Deviated Acceptance limit Uncertainty Maximum;permitted uncertainty
S value (dB) value (dB) class | (+dB) (+dB) of measurement (£dB) value (dB) value (dB) value (dB) class | (+dB) (+dB) of measurement (+dB)
Begin 94.0 126 125.2 -0.8 08 0.30 0.3

0.0 0.1 0.10 0.1
End 94.0 125 124.4 -0.6 0.8 0.30 0.3
124 1235 -0.5 0.8 0.30 0.3
6. Frequency and time weightings at 1 kHz 119 118.9 -0.1 08 0.30 03
6.1 Frequency weightings at 1 kHz 114 114.0 0.0 0.8 0.30 0.3
109 109.0 0.0 08 0.30 0.3
Frequency Measured Deviated Acceptance limit Uncertainty Maximum-permitted uncertainty 104 104.0 0.0 0.8 0.30 03
Weighting value (dB) value (dB) class | (+dB) (+dB) of measurement (+dB) 929 99.0 0.0 0.8 0.30 0.3
A-weight 94.0 0.0 0.2 0.20 0.2 94 94.0 0.0 0.8 0.30 0.3
C-weight 94.0 0.0 0.2 0.20 0.2 89 89.0 0.0 0.8 0.30 0.3
Flat 94.0 0.0 0.2 0.20 0.2 84 84.0 0.0 0.8 0.30 0.3
79 79.1 0.1 0.8 0.30 03
6.2 Time weightings at 1 kHz 74 74.0 0.0 08 0.30 03
69 69.0 0.0 0.8 0.30 0.3
Frequency Measured Deviated | Acceptance limit Uncertainty Maximum-permitted uncertainty 64 64.0 0.0 0.8 0.30 03
Weighting value (dB) value (dB) |  class | (+dB) (+dB) of measurement (+dB) 59 59.0 0.0 0.8 0.30 ol O

Fast 94.0 0.0 0.1 0.20 0.2
Slow 94.0 0.0 0.1 0.20 02

Leq 94.0 0.0 0.1 0.20 0.2 & 4

Date of Calibration : 19 Sep. 2024 5/9 Date of Calibration : 19 Sep. 2024 6/9
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7. Level linearity on the reference level range (cont.)

Anticipated Measured Deviated Acceptance limit Uncertainty Maximum-permitted uncertainty
value (dB) value (dB) value {(dB) class | (+dB) (+dB) of measurement (+dB)
54 539 -0.1 0.8 0.30 0.2
49 49.0 0.0 0.8 0.30 0.3
44 44.1 0.1 0.8 0.30 03
8. Level lincarlity including the level range control
At reference sound level on the reference level range
Anticipated Measured | Deviated Acceptance Uncemainty | Maximum-permitted uncertainty
Range
value (dB) value (dB) |value (dB)| limit class 1(+dB)|  (+dB) of measurement (+dB)
45-140 94.0 94.0 0.0 0.8 0.30 0.3
25-120 94.0 94.0 0.0 0.8 0.30 0.3
Date of Calibration : 19 Sep. 2024 719

The results relate only to the items tested/calibrated or value assigned
Advertising the Report/Certificate and publicity of the results except in full are prohibitad uniess written permission is obtained from the govemnor of TISTR

-
o a

NSC-TISI-TIS 17025

CALIBRATION 0037

27<TISTR

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No, 21-67/0592 MTC No. EEL. BP. 53/0867

8. Level linenrlity including the level range control

-,

At reference level at 5 dB greater than the under-range on a level range

Anticipated Measured Deviated Acceptance Uncertainty | Maximum-permitted uncerlainty
e value (dB) value (dB) value (dB)| limit class 1(+dB)| (+dB) ofmca.surcmcm{_tdﬁ)
45-140 50 50.0 0.0 08 0.30 03
25-120 30 30.0 0.0 0.8 0.30 0.3
9. Tone burst response
Time Toneburst Measured | Deviated Acceptance Uncertainty | Maximum-permitted uncertainty
Weighting Duration, Thims) | value (dB) |value (dB)| limitclass 1(dB) |  (+dB) of measurement (+dB)
200 1359 0.1 +0.5 0.20 < 03
Fast 2 118.9 -0.1 +1.0;-1.5 0.20 0.3
0.25 109.8 -0.2 +1.0; -3,0 - 0.20 0.3
200 129.5 -0.1 +0.5 0.20 03
Slow
74 110.0 0.0 +1.0; -3.0 0.20 0.3
200 130.0 0.0 +0.5 0.20 03
SEL 2 110.0 0.0 +1.0:-1.5 0.20 0.3
0:25 100.9 -0.1 +1:.0;=3.0 0.20 03
Date of Calibration : 19 Sep. 2024 8/9
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10, Peak C sound level

MTC No. EEL. BP. 53/0867

Number of cycles in | Anticipated | Measured | Deviated Acceptance Uncertainty | Maximum-permitted uncertainty
test signal value (dB) | value (dB) |value (dB)| limit class 1(+dB)|  (+dB) of measurement (:+dB)
Complete cycle 1354 135.2 0.2 2.0 0.20 0.35
Positive half cycle 1344 134.2 -0.2 1.0 0.20 0.35
Negative half cycle 1344 1342 -0.2 1.0 0.20 035
11. Overload indication
Measured value (dB)
; Deviated Acceptance Uncertainty | Maximum-permitted uncertainty
Pasitive Negative
one-half cycle one-half cycle value (dB) [limitclass 1(+dB)|  (+dB) of measurement (+dB)
139.7 139.7 0.0 1.5 0.20 0.25
12. High-level stability
; Measured Deviated Acceptance limit Uncertainty Maximum-permitted uncertainty
ks value (dB) value (dB) class | (+dB) (+dB) of measurement {1 dB)
Begin 139.0
0.0 0.1 0.10 0.1
End 138.0
Calibrated by : Approved by :

(Mr. Wittawat Supanich)

‘?giﬂ'

Electrical and n:&g-ﬁrﬁrﬁs Laboratory

Industrial Metrology and Testing Service Centre
Ref: 2011267081603049004

: 19 Sep. 2024
1 23 Sep. 2024
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CALIBRATION CERTIFICATE

Submitted by : V Care Environment Services Co., Lid.

Address : 1/29 Soi Suphaphoug 3 Yek 8, Nongbon, Pravach, Bangkok, 10250

Calibrated at : Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre.

Soi 1C, Bangpoo Industrial Estate, Sukhumvit Rd,, A.Muang, Samutprakan 10280,

Instrument Calibrated : Ambient Environment

Description : Sound Level Meter Temperature :(23+3)°C
Manufacturer : Scarlet Tech Relative Humidity (504 15)%
Model :ST-11D Ambient Pressure :(101,325+1.5) kPa
Serial No. : 820898

Microphone 158918

Preamplifier i
Standards used :
1. Band Pass Filter Stanford Research Systems SR 650 S/N 28712,
2. Condenser Microphone Brilel&Kjer 4180 S/N 2633526.
3. Decade Attenuator Ando AL-205 S/N 00464602,
4. Function/Arbitrary Waveform Generator Agilent 33220A S/N MY44042668.
5. Digital Function Synthesizer NF Electronic Instruments DF-193A S/N 122037,
6. Digital Multimeter Fluke 8520A S/N 4985007.
7. Multifunction Acoustic Calibrator Briiel&Kjer 4226 S/N 2810358 with Coupler UAG915 S/N 2810358.
8. Measuring Amplifier Briiel&Kjeer 2636 S/N 1537484,
Date of Receipt ;9 0ct. 2024
Date of Calibration : 11 Nov. 2024 1/9
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9. Power Amplifier Bricl&Kjaer 2706 S/N 1517650.
10. Speaker Tannoy Limited, Great Britain British Patent Nor 215300.
11. Digital Multimeter Agilent 34401A SN MY44005560.
12. Programmable Attenuator Tamagawa TPA-303A S/N 2212.

Calibration Procedure :

This instrument was calibraled by using calibration procedures no CP-102-02 and CP-102-03, which
were based on 1EC 616723 Electroacoustics - Sound Level Meters - Part 3 : Periodic tests (2013). These calibration
procedures were related to the electrical and acoustic signal tests. The electrical signal test was carried out with the
direct measurement method. The acoustic signal test was performed in an anechoic room with the comparison
measurement method. e

This instrument has been calibrated against standards maintained at the Electrical and Electronic Standards
Laboratory (EEL), which are traceable to the International System of Units through the National Institute of
Metrology (Thailand).

The information on actual reading is attached herewith and the uncertainty limits quoted refer to the
measured values only.

The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage factor

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

Date of Calibration : 11 Nov, 2024 2/9
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1. Absolute Sensitivity

Reference Acoustic Measured value (dB) | Deviation Acceptance | Uncertainty | Maximum-permitted uncertainty

Signal (dB) Before adjust After adjust| value(dB) [limit class 1(+dB), {+dB) of measurement (+dB)

93.99 94.0 94.0 0.0 0.7 0.48 N/A

Note: The external calibration adjustment was firstly performed. The internal calibration adjustment
was then completed at the display of -320 dB.
2. Sell-generated noise

2.1 Normal test

Measured value Uncertainty Maximum-permilted uncertainty
(dB) (+dB) of measurement (+dB)
16.5 0.10 N/A

2.2 The microphone of the sound level meter was replaced by clectrical signal input device

Frequency | Measured | Uncertainty | Maximum-permitted uncertainty

Weighting | value (dB) (+dB) of measurement (+dB)

A-Weiglt 10.3 0.10 N/A
C-Weight 10.4 0.10 N/A
Flat 16.8 0.10 N/A
Date of Calibration : 11 Nov. 2024 3/9
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3. Acoustical signal test of frequency weightings

-

Frequency Deviation from frequency response curve(dB) | Acceptance limit | Uncertainty | Maximum-permitted uncertainty
{Hz) A-weight C-weight Flat class 1 {dB) (+dB) of measurement (+dB)
125 -0.3 -0.1 -0.1 +1.0 0.45 0.6
1 000 00 -0.1 0.2 +0.7 0.45 0.6
8 000 0.0 0.0 0.1 i W o] 0.45 0.7
4. Electrical signal test of frequency weightings
Frequency | Deviation from frequency response curve(dB) | Acceptance limit | Uncertainty| Maximum-permitted uncertainty
(Hz) A-weight C-weight Flat class 1 (+dB) (+dB) of measurement (+d3)
63 -15.3 0.0 0.0 +1.0 0.20 0.6
125 -0.1 0.0 0.0 +1.0 .0.20 0.6
250 0.1 0.0 0.0 110 | 020 0.6
500 -0.1 0.0 0.0 +1.0 0.20 0.6
1000 0.0 0.0 0.0 +0.7 0.20 0.6
2000 0.0 0.0 0.0 +1.0 0.20 0.6
4000 0.0 0.0 0.0 +1.0 0.20 0.6
8 000 -0.1 -0.1 0.0 +1.5:-25 0.20 0.7
16 000 =52 =53 0.0 +2.5;-16.0 0.20 1.0
Date of Calibration : 11 Nov. 2024 419
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5. Long-term stability
Measured Deviated | Acceptance limit Uncertainty Maximum-permitted uncertainty
Time
value (dB) value (dB) class | (+dB) (£dB) of measurement (+dB)
Begin 94.0
0.0 0.1 0.10 0.1
End 94.0
6. Frequency and time weightings at 1 kHz
6.1 Frequency weightings at 1 kHz
Frequency Measured Deviated Acceptance limit Uncertainty Maximum-permitted uncertainty
Weighting value (dB) value (dB) class 1 (+dB) (+dB) of measurement (+dB)
A-weight 94.0 0.0 0.2 0.20 0.2
C-weight 93.9 -0.1 0.2 0.20 0.2
Flat 93.9 -0.1 0.2 0.20 02
6.2 Time weightings at 1 kHz
Frequency M d Deviated | Acceptance limit Uncertainty Maximum-permitted uncertainty
Weighting value (dB) value (dB) class 1 (+dB) (+dB) of measurement (+dB)
Fast 94.0 0.0 0.1 0.20 0.2
Slow 94.0 0.0 0.1 0.20 0.2
Leq 94.0 0.0 0.1 0.20 0.2
Date of Calibration : 11 Nov. 2024 5/9
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Anticipated Measured Deviated | Acceptance limit ‘Uncurl'ainty Maximum-permitted uncertainty
value (dB) value (dB) value (dB) class | (+dB) (+dB) of measurement (+dB)
135 135.0 0.0 0.8 0.30 0.3
134 134.0 0.0 0.8 0.30 0.3
129 129.0 0.0 0.8 0.30 0.3
124 124.0 0.0 0.8 0.30 0.3
119 119.0 0.0 0.8 0.30 0.3
114 114.0 0.0 0.8 0.30 03
109 109.0 0.0 0.8 0.30 0.3
104 104.0 0.0 0.8 0.30 0.3
99 99.0 0.0 0.8 0.30 0.3
94 94.0 0.0 0.8 0.30 03
89 89.0 0.0 0.8 0.30 0.3
84 83.9 -0.1 0.8 0.30 03 -
79 79.0 0.0 0.8 0.30 0.3
74 74.0 0.0 0.8 0.30 0.3
69 69.0 0.0 0.8 0.30 0.3
64 63.9 -0.1 0.8 0.30 0.3
59 59.0 0.0 0.8 0.30 0.3
.
Date of Calibration : 11 Nov, 2024 6/9
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7. Level lincarity on the reference level range (cont.)

Anticipated Measured Deviated Acceptance limit Uncertainty Maximum-permitted uncertainty At reference level at 5 dB greater than the under-range on a level range
value (dB) value (dB) value (dB) class | (+dB) (+dB) of measurement (+dB) Anticipated Measured Deviated Acceplance Uncertainty | Maximum-permitted uncenainty
54 54.0 0.0 0.8 0.30 03 el value (dB) value (dB) value (dBY|limit class 1(+dB)| (+dB) of measurement (+dB)
49 49.1 0.1 0.8 0.30 0.3 45-140 50 50.0 0.0 0.8 0.30 03
44 44.6 0.6 0.8 0.30 0.3 25-120 30 30.0 0.0 0.8 0.30 03
8. Level linearlity including the level range control 9. Tone burst response
Al reference sound level on the reference level range Time Toneburst Measured | Deviated | Acceptance | Uncertainty | Maximum-permitted uncertainty
i Anticipated Measured | Deviated Acceptance Uncertainty | Maximum-permitted uncertainty Weighting Duration, Th{ms) value (dB) |value (dB)| limit class 1(dB) (+dB) of measurement (+dB)
value (dB) value (dB) |value (dB)|limit class 1(+dB)|  (+dB) of measurement (+dB) 200 136.0 0.0 +0.5 0.20 0.3
45-140 94.0 94.0 0.0 0.8 0.30 0.3 Fast 2 118.7 -0.3 +1.0;-1.5 0.20 0.3
25-120 94.0 94.0 0.0 0.8 0.30 0.3 0.25 109.9 -0.1 +1.0; "3.0‘ '0.20 0.3
200 129.5 -0.1 +0.5 0.20 0.3
Slow
2 109.9 -0.1 +1.0; -3.0 0.20 0.3
200 130.0 0.0 +0.5 0.20 0.3
SEL 2 110.0 0.0 +1.0: 1.5 0.20 0.3
0.25 100.9 -0.1 +1.0: -3.0 0.20 0.3
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-68/0015 MTC No. EEL. BP. 33/1067

10, Peak C sound level

Number of cycles in | Anticipated | Measured | Deviated Accef Ui inty | Maximum-permitted uncertainty
test signal value (dB) | value (dB) [value (dB)|limit class 1{+dB)}  (+dB) of measurement (+dB)
Complete cycle 135.4 135.1 -0.3 2.0 0.20 0.35
Positive half cycle 134.4 134.3 0.1 1.0 0.20 035
Negative half cycle 134.4 1343 -0.1 1.0 0.20 035

11, Overload indication

Measured value (dB)
Deviated Acceptance | Uncertainty | Maximum-permitted uncertainty
Positive Negative
ane-half cycle one-half cycle value (dB) [limitclass 1(+dB)] (+dB) of measurement (+dB)
143.2 143.2 0.0 1.5 0.20 0.25
12. High-level stability
Measured Deviated | Acceptance limit Uncertainty Maximum-permitted uncertainty
Time
value (dB) value (dB) class | (+dB) (+dB) of measurement (+dB)
Begin 139.0
0.0 0.1 0.10 0.1
End 139.0
Calibrated byw = Approved by :
ik a?v.J
(Mr. Wittawat Supanich)
Electrical and Electronic Standards Laboratory
Date of Calibration : 11 Nov. 2024 Industrial Metrology and Testing Service Centre
Date of Issue : 11 Nov. 2024 Rel: 2011267100903656001
End of Certificate 9/9

The results relate only to the iterns tested/calibrated or value assigned
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless waitten permission is obtained from the governor of TISTR.
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Changwat Pathumthani 12120, Thaiand
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THALLAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No,  21-68/0060 MTC No. EEL. BP. 6/1167

CALIBRATION CERTIFICATE

Submitted by :V Carc Environment Services Co.,Ltd.
Address : 1/29 Soi Suphaphong 3 Yek 8, Nongbon, Pravach, Bangkok, 10250.
Calibrated at : Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre,

Soi 1C, Bangpoo Industrial Estate, Sukhumvit Rd., Muang, Samulprakan 10280.

Instrument Calibrated : Ambient Environment

Description : Noise Dose Meter Temperature 1 (23+3) °C

Manufacturer  : Soundtek Relative Humidity (50 + 15) %

Model :ST-130 Ambient Pressure  : (101.325+ 1.5 ) kPa
Serial No., : 200300154

Microphone 1200300154

Standards used :

Multifunction Acoustic Calibrator Briiel&Kjer 4226 S/N 2810358 with Coupler UA0915 S/N 2810358,
Calibration Procedure :

This instrument was calibrated by using calibration procedure no CP-102-01, which was based on TEC
61672-3 Electroacoustics - Sound Level Meters - Part 3 : Periodic tests (2006). This calibration procedure was related
to the acoustical signal test of frequency weightings using a multifunction acoustic calibrator.

This instrument has been calibrated against standards mantained at the Electrical and Electronic Standards
Laboratory (EEL), which are traceable to the International System of Units through the National Institute of Metrology
(Thailand).

The information on actual reading is attached herewith and the uncertainty limits quoted refer to the

measured values only.

The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage factor

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

Date of Receipt 21 Nov. 2024

Date of Calibration : 11 Nov. 2024 1/2

7TISTR

The results relate only to the items tested/calibrated or value assigned
Advertising the Report/Cenificate and publicity of the results except in full are prohibited] unless written permission s obtained frorm the govemaor of TISTR

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No.  21-68/0060 MTC No. EEL. BP. 6/1167

Acoustic signal test of frequency weightings

Deviation from various frequency curve Tolerance limits
F = = —— Uncertainty
TEqUensy C-weighting A-weighting class 2
(Hz) (dB) (dB) (+dB) (+dB)
125 0.2 0.0 0.25 2.0
1000 0.0 0.0 0.25 1.4
4000 0.6 0.8 g% 3.6

Note : 1) There was no adjustment.
2) The calibration was performed at a sound pressure level of 94 dB.
3) The measured values did not include the correction of microphone of UUT.
4) The deviation was produced from the absolute difference between the measured values and the responding

sound pressure levels in 1EC 61672-1 (2002).

Calibrated by :

&Gy

(Mr. Sanaey Grajang)

1 Disestor.
'r‘g"‘l i1 !ﬁ
Electrical and Efecfronic Standards Laboratory
Date of Calibration : 11 Nov. 2024
12 Nov. 2024

Industrial Metrology and Testing Service Centre

Date of Issue Ref : 2011267110103973005

[
-
b

End of Certificate

FMBLMTC.002 Rev.§
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Tel, (66) 0 2577 9036 Tel. (66) 0 2323 1672-80 ext. 115, 116
Fax. {68} ¢ 2577 9009 i66) 08 3219 9440
E-mail - mtc@tistr or th Website | wwwe tistr.orth

186 Phahonyothin Read, Ladyao, Chatuchak,

Bangkok 10900, Thatiand

Tel. (66) 0 2579 L121-20 ext. 5219, 5225, 5217
(46) 08 1889 6827

The results relate only to the items tested/calibrated o value assigned
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtalned from the govemor of TISTR
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F-mail - mic@tistr.orth Website : www.bistr.onth

(56) 08 1889 6827




AUTISTR Q";UTISTH

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR) -

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No.  21-68/0060 MTC No. EEL. BP. 8/1167
Request No.  21-68/0060 MTC No. £EEL. BP. 8/1167
CALIBRATION CERTIFICATE

Submitted by 'V Carc Environment Services Co.,Ltd.

Address : 1/29 Soi Suphaphong 3 Yek 8, Nongbon, Pravach, Bangkok, 10250, Acoustic signal test of frequency weightings

Calibrated at : Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre. Deviation from various frequency curve i Tolerance limits
Soi 1C, Bangpoo Industrial Estate, Sukhumvit Rd., Muang, Samutprakan 10280, Frequency C-weighting A-weighting Uncertalnty class 2

Instrument Calibrated : Ambient Environment (HZ) (dB) (dB) (+dB) (+dB)

Description : Noise Dose Meter Temperature 1(23+3) °C 125 0.1 0.0 025 2.0

Manufacturer  : Soundtek Relative Humidity — : (50 + 15) % 1 000 0.0 0.0 0.25 1.4

Model : §T-130 Ambient Pressure - (101.325 + 1.5 ) kPa 4 000 0.5 0.6 025 36

Serial No. : 200300158

Note : 1) There was no adjustment.
Microphone : 200300158

2) The calibration was performed at a sound pressure level of 94 dB.
Standards nsed :

3) The measured values did not include the correction of microphone of UUT.
Multifunction Acoustic Calibrator Briiel&Kjer 4226 S/N 2810358 with Coupler UA0O915 S/N 2810358,

4) The deviation was produced from the absolute difference between the measured values and the responding
Calibration Procedure :

sound pressure levels in IEC 61672-1 (2002).
This instrument was calibrated by using calibration procedure no CP-102-01, which was based on I[EC

61672-3 Electroacoustics = Sound Level Meters - Part 3 : Periodic tests (2006). This calibration procedure was related
lo the acoustical signal test of frequency weightings using a multifunction acoustic calibrator.

This instrument has been calibrated against standards mantained at the Electrical and Electronic Standards Calibrated by : Approved by :
Laboratory {EEL), which are traceable to the International System of Units through the National Institute of Metrology

(Thailand).

(Mr. Sanaey Grajang)

The information on actual reading is attached herewith and the uncertainty limits quoted refer to the

} : irector
tamuel valdoronly, [ Electrical and Elect‘ro;ié -Slandurtls Laboratory
The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage factor Date of Calibration : 11 Nov. 202 Industrial Metrology and Testing Service Centre
k=2, providing a level of confidence of approximately 95%. Date of Issue . 12 Nov. 2024 Ret - 0113671 10163073607
Date of Receipt .1 Nov, 2024 = N 212
Date of Calibration : 11 Nov. 2024 1/2 End of Certificate
&5

The resulls relste only to the items tested/calibrated or value assigned The results relate only (o the items tested/calibrated ¢
Advertising the Report/Certificate and publicity of the results except in fUll are prohibited uniess vaittan permission 15 obtained frum the governor of TISTR Advertising the Report/Certificate and publicity of the results except in full are prohibited! unless

value assigned,

itten perrnission is obtained from the govermor of TISTR,

FM.BLMTC.COZ Rev.5

FAMBL.MTC.002 Rev.5
Head Office Office/Laboratory Office Head Office Office/Laboratory Office
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Changwat Pathumthari 12120, Thaland Changwat Samutprakan 10280, Thailand Bangkok 10900, Thaltand Chanewat Pathumthani 12120, Thailand Thangwal Samutprakan 10280, Thalland Bangkok 10%00, Thailand
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Request No.

ATISTA

" THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

21-68/0060

MTC No. EEL. BP.

11/1167

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

CALIBRATION CERTIFICATE

Submitted by :V Care Environment Services Co, Ltd.

Address : 1/29 Soi Suphaphong 3 Yek 8§, Nongbon, Pravach, Bangkok, 10250,

Calibrated at : Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre.
Soi 1C, Bangpoo Industrial Estate, Sukhumvit Rd., Muang, Samutprakan 10280

Instrument Calibrated : Ambient Environment

Description : Noise Dose Meter Temperature S(2343) °C
Manufacturer  : Soundtek Rélaﬁve Humidity  : (50 + 15) %

Model : ST-130 Ambient Pressure  : (101.325+ 1.5 ) kPa
Serial No: : 220100116

Microphone 1220100116

Standards used :

Multifunction Acoustic Calibrator Briel&Kjeer 4226 S/N 2810358 with Coupler UAQ915 S/N 2810358.
Calibration Procedure :

This instrument was calibrated by using calibration procedure no CP-102-01, which was based on TEC
61672-3 Electroacoustics - Sound Level Meters - Part 3 : Periodic tests (2006). This calibration procedure was related
1o the acoustical signal test of frequency weightings using a multifunetion acoustic calibrator.

This instrument has been calibrated against standards mantained at the Electrical and Electronic Standards
Laboratory (EEL), which are traceable to the International System of Units through the National Institute of Metrology
(Thailand).

The information on actual reading is attached herewith and the uncertainty limits quoted refer to the
measured values only.

The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage factor

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

Date of Receipt : 1 Nov. 2024

Date of Calibration : 12 Nov. 2024 1/2

The results relate only 1o the jtems tested/calibrated or value assigned

Request No,  21-68/0060 MTC No.E£EL. BP. 11/1167
Acoustic signal test of frequency weightings
Deviation from various frequency curve : Tolerance limits

Frequency C-weighting A-weighting o class 2

(Hz) (dB) (dB) (+dB) (+dB)
125 04 0.2 0.25 2.0
1000 0.0 0.0 0.25 14
4000 -1 -0.7 0.25 3.6

Note : 1) There was no adjustment.
2) The calibration was performed at a sound pressure level of 94 dB.
3) The measured values did not include the correction of microphone of UUT.

4) The deviation was produced from the absolute difference between the measured values and the responding
sound pressure levels in IEC 61672-1 (2002).

Calibrated by :
................. it O

(Mr. Sanaey Grajang)

Approved by :

1FeC
ot

51 £ TH
Electrical and Electronie Standards Laboratory

Date of Calibration : 12 Nov. 2024

: 12 Nov, 2024

Industrial Metrology and Testing Service Centre

Date of Issue Ref: 2011267110103973010

2/2
End of Certificate

Advertising the Report/Certficate and publicity of the results except in full are prohibited untess written permission is obtained fram the govemor of TISTR.

FM.BLMTC.00Z Rev.5

The results relate only to the items tested/calibrated or value assigned
Anvertising the Report/Certificate and publicity of the results except in full are prohibited unless wiitten permission is obtained from the govemnor of TISTR

Head Office
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Fax. (66) 0 2577 9009

Office/Laboratory
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(66) 08 3219 9440
E-mail | mlc@tistrorth Website : ww tistror.th

Office

1%6 Phahonyothin Road, Ladyao, Chatuchak

Bangkok 10500, Thaitand

Tel (66) 0 2579 1121-30 ext. 5219, 5225, 5217
(66) 08 1889 4827

Head Office

35 Mu 3 Tamban Khlong He, Amphoe Khiong Luang,
Changwat Fathumthani 12120, Thailand

Tel. (66} 0 2577 9036

Fax. (66) 0 2577 9009

Office/Laboratory

£68 Mu 2 Tamban Bangpoamai, Amphos Muang Samulprakan,

Changwat Samutprakan 10239, Thailand
Tel. (661 0 2323 1672-80 ext. 115, 116
(66) 08 3219 9440
E-mail  mtcatistror th Website © www tistr or.th

FM.ELMTC.002 flev.5
Office
196 Phahonyothin Road, Ladyas, Chatushak,
Bangkok 10900, Thaitand
Tel (66} 0 2577 1121-30 ext. 5219, 5225, 5217
{66) 08 1889 6827
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No.  21-68/0060 MTC No. EEL. BP. 14/1167

CALIBRATION CERTIFICATE

Submitted by : V Care Environment Services Co..Ltd.

Address : 1729 Soi Suphaphong 3 Yek 8, Nongbon, Pravach, Bangkok, 10230.

Calibrated at  : Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre.
Soi IC, Bangpoo Industrial Estate, Sukhumvit Rd., Muang, Samutprakan 10280.

Instrument Calibrated : Ambient Environment

Description : Noise Dose Meter

Temperature (@343) %€
Manufacturer  : Soundtek Relative Humidity  : (50 + 15) %
Model 1 ST-130 Ambient Pressure 1 (101.325+ 1.5 ) kPa
Serial No, 1220100119
Microphone 1220100119

Standards used ;

Multifunction Acoustic Calibrator Britel&Kjer 4226 S/N 2810358 with Coupler UA0915 S/N 2810358,
Calibration Procedure :

This instrument was calibrated by using calibration procedure no CP-102-01, which was based on IEC

61672-3 Electroacoustics - Sound Level Meters - Part 3 : Periodic tests (2006). This calibration procedure was related

to the acoustical signal test of frequency weightings using a multifunction acoustic calibrator.

This instrument has been calibrated against standards mantained at the Electrical and Elcctronic Standards

Laboratory (EEL), which are traceable to the International System of Units through the National Institute of Metrology

(Thailand).

The information on actual reading is attached herewith and the uncertainty limits quoted refer to the

measured values only,

The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage factor

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

Date of Receipt

Date of Calibration : 12 Nov. 2024

: 1 Noy. 2024

12

&Sy

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No.  21-68/0060 MTC No."EEL. BP. 14/1167

Acoustic signal test of frequency weightings

Deviation from various frequency curve Tolerance limits
F x ST e Uncertainty
requency C-weighting A-weighting class 2
(Hz) (dB) {dB) (+dB) (+dB)
125 0.1 0.0 0.25 20
1000 0.0 0.0 0.25 1.4
4000 0.0 0.2 To02s 3.6

Note : 1) There was no adjustment.
2) The calibration was performed at a sound pressure level of 94 dB.
3) The measured values did not include the correction of microphone of UUT,
4) The deviation was produced from the absolute difference hetween the measured values and the responding

sound pressure levels in [EC 61672-1 (2002).

Calibrated by :

(Mr. Sanacy Grajang)

Approved by :

e
3720 A,

Electrical and Electronic Standards Laboratory
Date of Calibration : 12 Nov. 2024

: 12 Nov. 2024

Industrial Metrology and Testing Service Centre

Date of Issue Ref: 2011267110103973013

2/2
End of Certificate

The results relate only to the items tasted/calibrated or value assigned.
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless wiitten permission 15 abtained from the govemor of TISTR

Advertising the ReportCedificate and publicity of the results except in full are prohibited unless wiitten permission is ubtained from the o

The rasults relata only to the items tested/calibrated or value assigned

Head Office
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FIM.BLMTC.002 Rev.5
Office

868 Mu 2 Tambon Bangpoomal, Amphos Muang Samutprakan, 196 Phahonyothin Poad, Ladyao, Chatuchak,

Changwat Samutpralan 10280, Thailand
Tel. (65) 0 2323 1672-80 ext. 115, 116

(66) 0B 3219 5440

Bangkok 10900, Thalland
Tel. (661 0 2579 1121-30 ext. 5219, 5225, 5217
(£6) 08 1889 6827

E-mail : mic@tistr.orth Website : www tistr.or th

Head Office

35 Mu 3 Tambon Khiong Ha, Amphoe Khlong Luang,
Changwat Pathurthanl 12120, Thalland

Tel. (66) 0 2577 9036
Fax {66) 0 2577 9009

Office/Laboratory

Changwat Samutprakan 10280, Thailand
Tel (66) 0 2322 1672-80 eat. 115, 116

(66) 08 3212 9440

E-mail | mtegotistr.orth Wabsite - wwav tistr.orth

FIABL.MTC.002 Rev.5
Office

668 Mu 2 Tamben Bangpoomai, Amphoe Muang Samutprakan, 196 Phahonyothin flaad. Ladyao, Chaluchak
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Tel. {68) 0 2572 1121-30 ext. 5219, 5225, 5217
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sl = b — CALIDHATION 0318

Request No. : 22-67 / 0244 MTC No. : PSL-P 0057/ 67

CERTIFICATE OF CALIBRATION

Nomenclatre : Digital Lux Melter Serial No. : T.018403

Maker : DIGICON Model : LX-73
Customer: V CARE ENVIRONMENT SERVICES CO.,.LTD.
Address : 1729 Soi Suphaphong 3 Yek 8, Nongbon. Pravach, Bangkok 10250

3 January 2024
15 January 2024

Date of receipi :
Date of calibration :
Place of calibration : Photometry and Temperature Standards Laboratory. MTC. (Bangpoo)

Basis of calibration : calibration at 0 ~ 5000 lux.

,n
(5]
U
H
13
o
]

Condition of calibration : - Ambient emperature :
- Relative humidity : (60 + 20) %

Reference Standard : Working Standard Luminous Intensity Lamp, Serial No.: FEL0O03 and 3501,

can be traceable (o international system of units (S1), through calibration certificate

MTC No, PSL-P 131/66 and PSL-P 132/66, date of calibration 12 May 2023.

Traceability : This certificate is traccable 1 SIunils through the National Institute of Metrology (Thailand)
calibration certificate No, TP-1010-23. TP-1011-23 and TP-1012-23
Support Equipment : L. Photometric bench | 3.0 meter long

2. DC power supply, Serial No.: BC - 341006035007/2
R 6351 ,8/N ;92041186 and 92041192

The measurement was done in accordance with WLCP.10,

3. Digital Muitimeter , Model :
Calibration Procedure
The reported uncertainty is based on a standard uncertainty multiplied by a coverage

factor & = 2, providing a level of confidence of approximately 95 %

page | of 2

The results ralate only to the items tested/calibrated or value assignad,
Advertising the Report/Certificate and publicity of the sesults except in full are prohitited unless wiitten permission fs obtained from the governor of TISTR,

FMBLMTC.002 Rev.d

Head Office Office/laboratory Office

35 Mu 3 Tarnbon Khlong Ha, Amphoe Khlong Luang,

Chanewal Pathumithani 12120, Thailand

Tel. (65) 0 2577 5000

Fax. (66) 0 2577 9009

E-mail : jurnpalggtistr.onth Website sy tists ar th

Soi 1€, Bangpoo Industrial Estate, Sukhunwit Road,
Amphos Muany, Chandgwat Samutprakan 10280, Thallanc
Tel, (60) 01 2323 1672-80 ext. 115, 116

Fax (66} 0 2323 2165

E-miail : micgplistror th

196 Phahoryothin Road, Chatuchak, Bangkok 10900,
Thailand

Tel (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax (66} 0 2579 8592

E-mail : sumales@tistr.orth

\

M-TISTR pofieSiaion

T\
C2ar Y
Jilegle 1;4,.

% ¢

Request No. : 22-67/ 0244 MTC No. : PSL-P 0057 / 67
Senal No. : 1.018403
Results :
vuc Standard *UUC Reading Uncertainty of
Range (lux) {(hux) (Inx) Measurement £ (lux)
10 8.86 0.23
20 17.58 0.46
40
30 26.25 0.69
40 34.94 092
100 87.7 2.0
200 171.7 4.0
400
300 2575 6.0,
400 3440 8.0
1000 883 20
2000 1740 40
4000
3000 2577 60
4000 3384 8O
40000 4000 - :
(=10) 5000 417 100
Note : 1. *UUC = Umit Under Calibration.
2. The adjustment can not to be done.
..end of certificate...
72
Calibrated by : / Approved by :

wuif} ,f.&;ﬁ;m:'

(Ms. Rattanawadee Pholprom)

(!V'Tr.' Kamg

-J#ngh-phm

Photometry and Ten\penmﬁ’s'ti dards Laboratory
e ]
] Sl 201226701 0300023001

Issued date

26 January 2024

page 2 of 2

The recults relate only to the itams tested/calibrated ar value assigned
Advertising the P-eport/@.mnr.arr and publicity of the esults except in full are prohibited unless written permission is obtained from the sovemar of TISTR.
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Request No. 22-67 /0706 MTC No. PSL-H 0296/67

Certificate of Calibration
Customer : Vcare Environment Services Company Limited
1/29 Soi Suphaphong 3 Yek 8. Nongbon, Pravech, Bangkok

Item : Thermo-Hygrometer (Thermal Environment Monitor)
Model /Type : 3IMTMQUESTemp°TM32

Serial Number<+ TPMO60017

Manufacturer : QUEST TECI:NOLOGIES

Date of Request : 6 August 2024

Date of Calibration : 11 September 2024

The certifies the above equipment was calibrated in accordance with the recognised International
Standard ISO/IEC 17025:2017 and the operation according to procedure no. WLCP.18.

The reported expanded uncertainty of measurement is stated as the standard uncertainty
of measurement multiplied by the coverage factor & = 2, which for a normal distribution

corresponds to a coverage probability of approximately 95 %.

Calibrated by : Approved by : i"q -
ﬁ) . o [ 4 /
Arna b i z
S s [ 73
(Ms. Panit Thummasri) (MryKag

Photometry and Temp

Ref. No : 20’13‘2-33‘3&

Issued Date : 24 September 2024
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The tesulls relate only to the items tested/calibrated or value assigned.
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless wiitten peamission is obtained from the govemor of TISTR

FM.BLMTC.002 Rev.5

Head Office Office/Laboratory Office

35 Mu 3 Tambon Khlong Ha, Amphoe Khlang Luang, 668 Mu 2 Tambon Bangpoomal, Amphoe Muang Samutprakan, 196 Phahonyothin Road, Ladyao, Chatuchak,
Changwat Pathumthani 12120, Thailand Changwat Samutprakan 10280, Thailand Bangkok 10900, Thailand

Tel, (66) 0 2577 9036 Tel. (66) 0 2323 1672-80 ext, 115, 116 Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2577 9009 (66} 08 3219 3440 (66) OB 1889 6327

E-mail - mte@tistrorth Wabsite : www.tistr.or th

"J";**TISTFI
Request No.  22-67 /0706 MTC No. PSL-H 0296/ 67
Description of Unit Under Calibration :
Customer : Veare Environment Services Company Limited
Address : 1/29 Soi Suphaphong 3 Yek 8, Nongbon, Pravech, Bangkok
Item : Thermo-Hygrometer (Thermal Environment Monitor)
Serial Number : TPMO60017
Calibration Required : ~ Temperature at (25,30, 32, 34,40 )°C

Ambient Condition : Ambient temperature (23 + 3)  C
Relative humidity (55 £ 20) %
Laboratory Address : Photometry and Temperature Standards Laboratory

Soi 1. Bangpoo Industrial Estate, Sukhumvit Rd., Samutprakan

Reference Standard :

Digital Thermometer with Sensor, Model : F250H, S/N : 9345 008 2331, Sensor RTD Probe
No. RTD-01 and RTD-02 which was calibrated by Industrial Metrology and Testing Service
Centre, Certificate No, PSL-T 0865-1/67. ‘

Z

The temperature scale in use of this laboratory is the Intemational Temperature Scale of 1990.

Calibration Procedure :

The certifies the above equipment was calibrated according to procedurc no. WLCP.18.

Support Equipment :
Temperature & Humidity Controlled Chamber, Model : 9141-5110, S/N : 1205101

Adjustments : NONE

Page 2 of 4

The results telate only 1o the items tested/calibrated or value assigned

Advertising the Report/Centificate and publicity of the results except in full are prohibited unless written permission is Gbtained from the govemor of TISTR
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Changwat Pathumthani 12120, Thailand Changwat Samutprakan 10280, Thalland Rangkok 10909, Thailand
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CALIBRATION 8015

Request No.  22-67 /0706 MTC No. PSL-H 029 /67

Results of Calibration :- {\l' ) Without Adjustment { ) After Adjustment

Table : Temperature Measurement (@ Wet Bulb

Average Average Correction Expanded
Measured Displayed Measured Uncertainty
Temperature of UUC of UUC of Measurement
(°C) (°Cy (°C) £°C)
24.9 25.0 -0.1 0.50
30.0 30.1 -0.1 0.50
32,0 2.1 -0.1 0.50
339 339 0.0 0.50
40.0 39.3 0.3 0.50

Table : Temperature Measurement @ Dry Bulb

Average Average Correction Expanded
Measured Displayed Measured Uncertainty
Temperature of UUC of UUC of Measurement
(°C) °C) {*C) {£°C)
249 249 0.0 0.50
30.0 299 0.1 0.50
320 32.1 -0.1 0.50
339 339 0.0 0.50
40.0 39.7 0.3 0.50

Page 3 of 4
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The results ralate only 1o the items tested/calibrated or value assigned
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless wiitten permission s obtained from the govemaor of TISTR
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Request No.  22-67 /0706 MTC No. PSL-H 0296/ 67

Results of Calibration :-

Table : Temperature Measurement @ Globe Bulb

Average Average Correction Expanded ’
Measured Displayed Measured Uncertainty
Temperature of UUC of UUC of Measurement
O (°C) (°C) (£ °C)
249 249 0.0 0.50
30.0 29.8 0.2 050
320 321 -0.1 0.50
33.9 33.7 0.2 0.50
40.0 39.5 0.5 0.50
Note : 1. This calibration was done without removing reservoir cover, white plates and

blackened copper sphere of the instrument.
2. The calibration data for instrument in this report is reported within the condition

existing at the time of measurement only. £

...end of certificate. ..
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Request No.  22-67 /0245 MTC No. PSL-H 0077/ 67

Certificate of Calibration

Customer : Veare Environment Services Company Limited

1/29 Soi Suphaphong 3 Yek 8, Nongbon, Pravech, Bangkok
Item : Thermo-Hygrometer (Thermal Environment Monitor)
Model /Type : QUESTemp?32
Serial Number : TPHO50079

Manufacturer : QUEST Technologies
3 January 2024

15 January 2024

Date of Request :
Date of Calibration :

The certifies the above equipment was calibrated in accordance with the recognised International -
Standard ISOAEC 17025:2017 and the operation according to procedure no. WI.CP.18,

The reported expanded uncertainty of measurement is stated as the standard uncertainty
of measurement multiplied by the coverage factor & = 2, which for a normal distribution

corresponds to a coverage probability of approximately 95 %.

Calibrated by : Approved by : (/ ) :
/1’) T Z/ R e, / -
Semiit ] L Sominayn
{Ms. Panit Thummasri) (Mr. Ka%'ﬁnghamwat)
g Dlrct.,lor’ 3

Photometry and Tem gturd aﬂdards Laboratory

Ref. No : 20122670163&5&4000*
Issued Date : 29 January 2024

Page 1 of 4
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Request No.  22-67 /0245 MTC No. PSL-H 0077 /67

Description of Unit Under Calibration :

Customer : Veare Environment Services Company Limited

Address : 1/29 Soi Suphaphong 3 Yek 8, Nongbon, Pravech, Bangkak
Item : Thermo-Hygrometer (Thermal Environment Monitor)
Serial Number : TPHOS50079

Calibration Required :  Temperature at (25,30,32,34,40 )°C

Ambient emperature (23 £ 3) C
Relative humidity (55 * 20)%
Photometry and Temperature Standards Laboratory

Ambient Condition ;

Laboratory Address :
Soi 1, Bangpoo Industrial Estate, Sukhumvit Rd., Samutprakan

Reference Standard : g
Digital Thermometer with Sensor, Model : F250H, S/N : 9345 (08 2331, Sensor RTD Probe
No. RTD-01 and RTD-02 which was calibrated by Industrial Metrology and Testing Service
Centre, Certificate No, PSL-T 0976/66. 4

The temperature scale in use of this laboratory is the International Temperature Scale of 1990.

Calibration Procedure :
The certifies the above equipment was calibrated according to procedure no, WI.CP.18.

Support Equipment :
Temperature & Humidity Controlled Chamber, Model : 9141-3110, S/N : 1205101

Adjustments : NONE

Page 2 of 4 v

The results relate only to the iterns tested/calibrated or value assigned,
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless wiitten parmission is obtamed from the sovernor of TISTR
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Request No.  22-67/0245

Results of Calibration :-

AI-TISTR

N TIR-TIS 100N
5 I L A8 L TR e L
MTC No. PSL-H 0077 /67
(¥ ) Without Adjustment () After Adjustment

Table : Temperature Measurement @ Wet Bulb

Average Average Correction Expanded ’
Measured Displayed Measured Uncertainty
Temperature of UUC of UUC of Measurement
(“c) (°C) *C) (£ °C)
249 25.0 -0.1 0.50
30.0 301 -0.1 0.50
32.0 319 0.1 0.50
34.0 33.8 0.2 0.50
39.9 39.6 0.3 0.50

Table : Temperature Measurement @ Dry Bulb

Average Average Correction Expanded
Measured Displayed Measured Uncertainty
Temperature of UUC of UUC of Measurement
(°C) (°C) (°C) (£7C)
24.9 25.0 -0.1 0.50
30.0 30.0 0.0 0.50
32.0 32.1 -0.1 0.50
34.0 34.2 -0.2 0.50
399 39.9 0.0 0.50

Page 3 of 4
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Request No.  22-67 /0245

Results of Calibration :-

MTC No.

PSL-11 0077/ 67

Table : Temperature Measurement (@ Globe Bulb

Average Average Correction Expanded
Measured Displayed Measured Uncertainty
Temperature of UJC of UC of Measurement-
i°Cy °Cy (°C) (#°C) -
24.9 25.0 -0.1 0.50
30.0 30.0 0.0 0.50
32.1 318 0.3 0.50
34.0 33.9 0.3 0.50
39.9 39.5 0.4 0.50
Note : 1. This calibration was done without removing reservoir cover, white plates and

blackened copper sphere of the instrument,
2. The calibration data for instrument in this report is reported within the condition

existing at the time of measurement only.

Advertising the Report/Certificate and publicity of the res

The results relate only to the tams tested/calibrated or value assigned
ults except in full are prohibited unless written permission is obtained lion the govemcr of TISTR

Head Cffice

35 Mu 3 Tarmbon Khlong Ha, Amphtie Khiorg Luansg,

Changwat Pathumthar 12120, Thailand

Tal. (68) O 2577 9000

Fax. (66) 0 2577 5009

F-mail - rumpaigtistr.onth Website-wwav Lstr or.th

Office/Laboratory
Soi 1L, Bangpoo Industrial Estate, Sukhumvit Road,
Amnphoe Muang, Changwat Samutprakan 10280, Thaland
Tel. (66) 0 2323 1672-80 ext. 115, 116

Fax (A6) 0 2323 2165

E-mail ; mtcghtistr.or th

FMBLMTC.002 Rev.d
Office
196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Thaitand
Tel (66) 62579 1121-30 ext, 5219, 5225, 5217
Fax. (66) 0 2579 8592
F-mail : sumalee@tistr or h

...end of ceriificate... | .
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Certificate of Calibration

Calibration Report

1D LINE 1 1IEC17025 1D LINE : IEC17025

Certificate Number ! SPR24100504-5 Page : 1 of 4 2 Certificate Number : SPR24100504-5 Page :2 of 4
Customer i Veare Environment Services Co.,Ltd.
1/29 Soi Suphaphong 3 Yek 8, Nongbon, Pravech, Bangkok 10250 ¥ Reference Standards
Equipment Name Model Serial No. Certificate No. | Due. Date

Humidity Chamber TH-80S S NIA SPR24020149-7 | 23 Feb 2025
Equipment Name : Area Heat Stress Monitor THERMO-HYGROMETER 5020A A4T046 QR24-0167 26 Jan 2025
Manufacturer ¢ Quest Technologies
Model : 3MTMQuesTemp TM32 3 Traceability
Serial Number . TPMOG0D18 This certification is traceable to the International System of Unit maintained at :

SP Metrology - SP Metrology system (Thailand) Co.Ltd.
ID. Number : No.25

Quality Reborn Co., Ltd
Environmental Conditions

Ambient Temperature i ZaecEa2ec Received Date : 29 0ct 2024
Relative Humidity P 50% t15% Calibration Date : 01 Nov 2024 ;
Location of Calibration ¢ In-Lab Recommend Due Date : 01 Nov 2025
Calibration Procedure 1 SP-CPT-04-13 Date of Issue 1 02 Nov 2024

Method of Calibration

This certifies that the above instrument was calibrated in compliance with the calibration system

requirement of ISO/IEC 17025:2017 in accordance with reference procedure. Standards used to perform
this calibration are certified by to NIST or equivalent, National metrology institute, Natural physical constants,
consensus standards, The result reported herein apply only to the calibration of the item described above as
received.Our decision rule is 1o conlact the customer if the item pass and fzil calibration when the results
include the uncerainties and the customer must determine if the results meets their needs.

The calibration cerlificale shall nol be reproduced exceplin full wilhoul wrilten approval of 8P Melrology
System (Thailand).

Calibrated by : Ms.Apinya Pinyo Approved by

Calibration Officer ( Mr,Prayan Topart )

Authorized Signatory

S5P-FM-04-15 rev.0 SP-FM-04-15 rev.0
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Result of Calibration Result of Calibration

o I['lINE.‘-l!(VHS InIINE;;C!ﬂns
Certificate Number : SPR24100504-5 Page : 3 of 4 Certificate Number : SPR24100504-5 Page : 4 of 4
Temperature Accuracy in the Measurement. (WET) Unit: 'C Temperature Accuracy in the Measurement. (GLOBE) Unit : °C
Temperature Standard uuc Uncertainty Temperature Slandard uuc Uncerlainty
Setting Reading Reading Error () Setting Reading Reading Erie (£)
25.0 25.010 24.9 -0.110 0.20 25.0 25.010 25.2 d.190 0.20
30.0 30.012 29.9 -0.112 0.20 30.0 30.012 30.2 0.188 0.20
’ 32.0 32.014 319 ~0.114 0.20 g0 82.014 32.2 0.186 020
34.0 34.011 as3.g -0.111 0.20 34.0 34.011 34.2 0.189 0.20
40.0 40.013 a9.9 -0.113 0.20 40.0 40.013 40.2 0.187 .20
Temperature Accuracy in the Measurement. (DRY) Unit : °C Note
The result of calibration was found accurate as show on dale and place of calibralion only,
Temperature Standard uue Uncertainty This Certificate is not certitied for any commercial transaction.
Selling Reading Reading Error (£)
i 250 25.010 248 -0.210 0.20 Measurement Uncertainty g
0.0 30.012 25.8 -0.212 0.20 The reported uncertainty ol measurement is the expanded uncertainty obtained by multiplying the
32.0 32.014 31.8 ~0.214 0.20 slandard uncerlainty with the coverage factor k = 2, providing a level of confidence approximately 85%.
34.0 34.011 33.8 -0.211 0.20 B kUl e
40.0 40.013 38.8 -0.213 0.20

SP-FM-04-15"REV.0 i SP-FM-04-15 REV.0
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CALIBRATION 0613

Request No.  22-67 /0706 MTC No. PSL-H 0280/67

Certificate of Calibration

Customer : Vcare Environment Services Company Limited

1/29 Soi Suphaphong 3 Yek 8, Nongbon, Pravech, Bangkok
Item : Thermo-Hygrometer (Thermal Environment Monitor)
Model /Type : QUESTemp®32
Serial Number : TPE090004
Manufacturer : QUEST Technologies
Date of Request : 6 August 2024

Date of Calibration : 10 September 2024

The certifies the above equipment was calibrated in accordance with the recognised International
Standard ISO/IEC 17025:2017 and the operation according to procedure no. WI.CP.18.

The reported expanded uncertainty of measurement is stated as the standard uncertainty
of measurement multiplied by the coverage factor & = 2, which for a normal distribution

corresponds to a coverage probability of approximately 95 %.

Calibrated by :

el e

(Ms. Panit Thummasri)

TRy O 50
i ﬁiﬂ apiwat)
S AT AT
Hrector ./

—~ e e
Photometry and Tempﬁ;ag%rf%a?(!a}'ds Laboratory
Ref No: 2012267080602921006
Issued Date : 25 September 2024

Page 1 of 4
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The results relate only to the items tested/calibrated or value assigned.
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the governor of TISTR.

Request No. 22-67/ 0706 MTC No. PSL-H 0280/ 67

Description of Unit Under Calibration :

Customer : Veare Environment Services Company Limited

Address : 1/29 Soi Suphaphong 3 Yek 8, Nongbon, Pravech, Bangkok
Item : Thermo-Hygrometer ( Thermal Environment Monitor)
Serial Number : TPE090004 '
Calibration Required : Temperature at (25,30, 32, 34,40 )°C

Ambient Condition:  Ambient temperature (23 + 3) C
Relative humidity (55 * 20) %
Laboratory Address : Photometry and Temperature Standards Laboratory

Soi 1, Bangpoo Industrial Estate, Sukhumvit Rd., Samutprakan

Reference Standard :

Digital Thermometer with Sensor, Model : F250H, S/N : 9345 008 2331, Sensor RTD Probe
No. RTD-01 and RTD-02 which was calibrated by Industrial Metrology and Testing Service
Centre, Certificate No. PSL-T 0865-1/67.

The temperature scale in use of this laboratory 1s the International Temperature Scale of 1990,

Calibration Procedure :
The certifies the above equipment was calibrated according to procedure no. WI.CP.18.

Support Equipment :
Temperature & Humidity Controlled Chamber, Model : 9141-5110, S/N : 1205101

Adjustments : NONE

Page 20f 4 7T

FMBL.MTC.002 Rev.5
Head Office Office/Laboratory Office
35 Mu 3 Tarbon Khlong Ha, Amphoe Khlong Luang, 668 Mu 2 Tambon Bangpoomai, Amphoe Muang Samutprakan, 196 Phahonyothin Road, Ladyao, Chatuchak,
Changwat Pathumthani 12120, Thailand Changwat Samutprakan 10280, Thailand Bangkok 10900, Thailand
Tel. (66) 0 2577 9036 Tel. (66) 0 2323 1672-80 ext. 115, 116 Tel (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66} 0 2577 2009 (66) 08 3219 9440 (66) 08 1589 6827
E-mail : mtcgtistronth Website | www tistr.orth

The results relate only to the items tested/calibrated or value assignad
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the govemor of TISTR.

FM.BL.MTC.002 Rev.5
Head Office Office/Laboratory Office
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Tel. (66) 0 2577 9036 Tel. (66) 0 2323 1672-80 ext. 115, 116 Tel, (66) 0 2579 1121-30 ext, 5219, 5225, 5217
Fax. (66) 0 2577 9009 (66) 08 3219 9420 (66) 08 1889 6827
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Request No.  22-67/0706 MTC No. PSL-H 0280/ 67

Results of Calibration :- ( < ) Without Adjustment () After Adjustment

Table : Temperature Measurement @ Wet Bulb

Average Average Correction Expanded
Measured Displayed Measured Uncertainty
Temperature of UUC of UUC of Measurement
(°C) (°C) (°C) (x°C)
25.0 25.0 0.0 0.50
30.0 29.8 0.2 0.50
32.0 315 0.5 0.50
33.9 334 0.5 0.50
40.0 393 0.7 0.50

Table : Temperature Measurement @ Dry Bulb

Average Average Correction Expanded
Measured Displayed Measured Uncertainty
Temperature of UUC of UUC of Measurement
(°C) (°C) (°C) (£°C)

25.0 249 0.1 0.50
30.0 29.7 0.3 0.50
32.0 31.5 0.5 0.50
339 33.5 0.4 0.50
40.0 394 0.6 0.50

Page 3 of 4
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The results relate only to the items tested/calibrated or value assigned
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the govemor of TISTR

Request No.  22-67 / 0706 MTC No. PSL-H 0280/ 67

Results of Calibration :-

Table : Temperature Measurement @ Globe Bulb

Average Average Correction Expanded
Measured Displayed Measured Uncertainty
Temperature of UUC of UUC of Measurement
(°C) °C) (°C) {£*C)
25.0 249 0.1 0.50
30.0 29.7 0.3 0.50
32.0 31.5 0.5 0.50
339 335 0.4 0.50
40.0 394 0.6 0.50
Note : 1. This calibration was done without removing reservoir cover, white plates and

blackened copper sphere of the instrument.
2. The calibration data for instrument in this report is reported within the condition

existing at the time of measurement only.

...end of certificate, ..
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EVM LABORATORY AND RESEARCH CO., LTD.

1avil 10 Yeemadaan 10 duavimse sneiissuuny’ Swdauuny3 11000
EVM LR Tns 089 7747682 Bwud pongsakorn.evmlab@gmail.com

TSP High Volume Sampler Calibration

T e L] onsite

Location: office EVM lab
Sampler: TE-5170X

Date: 1-Dec-24

Serial No: S/N1096

Tech: Supakit Sakunee
Approve Montree Padoungkij

Site Conditions

Barometric Pressure (mBar): 1004.00

Temperature (deg O): 26

Average Press. (mBar): 1004.00

Average Temp. (deg C): 26

Corrected Pressure (mm Hg): 753
Temperature (deg K): 299
Corrected Average (mm Hg): 753
Average Temp. (deg K): 299

Calibration Orifice

Make: Tisch Environmental, Inc.

Model: TE-5025A
Serial#: 3095

Q,q Slope: 0.99990
Q,q Intercept: -0.00886
Date Certified: 20-Jul-24

Calibration Information

Plate no. Inch H,0 Qg I IC
(ms/min) (chart) (corrected) Linear Regression
18 12.90 3.578 60.0 59.63 Slope: 18.0437
13 10.10 3.167 52.0 51.68 Intercept: -4.8111
10 8.40 2.889 48.0 47.70 Corr. Coeff: 0.9972
7 4.20 2.046 34.0 33.79
5 2.40 1.549 22.0 21.86 # of Observations: 5
70.00 Calibrated by :
60.00 Supakit Sakunee
50.00 (01/12/24)
40.00
30.00 Approve by :
20.00 Montree Padoungkij
10.00 (01/12/24)
0.00
0.00 5.00 10.00 15.00

This report shall not be reproduced except infullwithout the written approval of EVM Lab Co.,Ltd
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EVM LABORATORY AND RESEARCH CO., LTD.

1@l 10 veswadatan 10 druavimsie sSunsiipauuny’ Smiauunys 11000
ns 089 7747682 3d pongsakorn.evmlab@gmail.com

PM10 High Volume Sampler Calibration

|:| Onsite

Location: office EVM lab
Sampler: TE-6070X

Date: 1-Dec-24
Serial No: EVM-PM10.04 Approve: Montree Padoungkij

Tech: Supakit Sakunee

Site Conditions

Temperature (deg C): 26

Barometric Pressure (mBar): 1008.00

Average Press. (mBar): 1008.00

Average Temp. (deg O): 26

Corrected Pressure (mm Hg): 756

Temperature (deg K): 299

Corrected Average (mm Hg): 756

Average Temp. (deg K): 299

Calibration Orifice

Make: Tisch Environmental, Inc.
Model: TE-5025A
Serial#: 3905

Slope: 0.99990
Intercept: -0.00886
Date Certified: 20-Jul-24

Calibration Data

Plate no. Inch H,0 Q, | IC
(m/min) (chart) (corrected) Linear Regression
18 12.80 2.259 60.0 37.73 Slope = 17.1817
13 10.60 2.056 54.0 33.96 Intercept = -1.2521
10 7.80 1.765 46.0 28.93 Corr. Coeff = 0.9998
7 4.80 1.387 36.0 22.64 SFR 1.130
5 3.40 1.169 30.0 18.87 SSP 28.88
# of Observations: 5
80.0
Calibrated by :
60.0 € Supakit Sakunee
40.0 _ = (1/12/24)
200 Approve by :
0.0 Montree Padoungkij
0.00 5.00 (1/12/24)

This report shall not be reproduced except infull.without the written approval of EVM Lab Co..Ltd
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EVM LABORATORY AND RESEARCH CO., LTD.

1@vfl 10 goswedaTaR 10 dumimee Sunaifiosuny3 Smiauuny3 11000
EVM LR ns 089 7747682 3d pongsakorn.evmlab@gmail.com

PM10 High Volume Sampler Calibration
ZPM 1 onsite

Location: office EVM lab Date: 1-Dec-24 Tech: Supakit Sakunee
Sampler: TE-6070X Serial No: EVM-PM10.05 Approve: Montree Padoungkij
Site Conditions
Barometric Pressure (mBar): 1008.00 Corrected Pressure (mm Hg): 756
Temperature (deg C): 26 Temperature (deg K): 299
Average Press. (mBar): 1008.00 Corrected Average (mm Hg): 756
Average Temp. (deg O): 26 Average Temp. (deg K): 299
Calibration Orifice
Make: Tisch Environmental, Inc. Slope: 0.99990
Model: TE-5025A Intercept: -0.00886
Serial#: 3905 Date Certified: 20-Jul-24
Calibration Data
Plate no. Inch H,0 Q, | IC
(m>/min) (chart) (corrected) Linear Regression
18 12.40 2.224 58.0 36.47 Slope = 16.7574
13 10.60 2.056 54.0 33.96 Intercept = -0.6519
10 7.80 1.765 46.0 28.93 Corr. Coeff = 0.9999
7 4.80 1.387 36.0 22.64 SFR 1.130
5 3.40 1.169 30.0 18.87 SSP 29.07
# of Observations: 5

80.0
Calibrated by :
60.0 . & Supakit Sakunee
40.0 r = (1/12/24)
200 Approve by :
0.0 Montree Padoungkij
0.00 5.00 10.00 15.00 (1/12/24)

This report shall not be reproduced except infull.without the written approval of EVM Lab Co..Ltd
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EVM LABORATORY AND RESEARCH CO., LTD.

1@vfl 10 goswedaTaR 10 dumimee Sunaifiosuny3 Smiauuny3 11000
ns 089 7747682 3d pongsakorn.evmlab@gmail.com

PM10 High Volume Sampler Calibration
1 onsite

Location: office EVM lab Date: 1-Dec-24 Tech: Supakit Sakunee
Sampler: TE-6070X Serial No: 1093 Approve: Montree Padoungkij
Site Conditions
Barometric Pressure (mBar): 1008.00 Corrected Pressure (mm Hg): 756
Temperature (deg C): 26 Temperature (deg K): 299
Average Press. (mBar): 1008.00 Corrected Average (mm Hg): 756
Average Temp. (deg O): 26 Average Temp. (deg K): 299
Calibration Orifice
Make: Tisch Environmental, Inc. Slope: 0.99990
Model: TE-5025A Intercept: -0.00886
Serial#: 3905 Date Certified: 20-Jul-24
Calibration Data
Plate no. Inch H,0 Q, | IC
(m>/min) (chart) (corrected) Linear Regression
18 12.00 2.188 52.0 32.70 Slope = 18.2101
13 9.40 1.937 44.0 27.67 Intercept = -7.2550
10 6.60 1.625 36.0 22.64 Corr. Coeff = 0.9996
7 4.20 1.298 26.0 16.35 SFR 1.130
5 2.60 1.023 18.0 11.32 SSP 21.18
# of Observations: 5
60.0
50.0 & Calibrated by :
400 = Supakit Sakunee
30.0 . (01/12/24)
20.0 <
10.0 Approve by :
0.0 Montree Padoungkij
0.00 5.00 10.00 15.00 (01/12/24)

This report shall not be reproduced except infull.without the written approval of EVM Lab Co..Ltd
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EVM LABORATORY AND RESEARCH CO., LTD.

1aufl 10 vosnadadah 10 duaviiuae suneifissuuny Swdauuny3 11000
EVM LR Tns 089 7747682 Bwud pongsakorn.evmlab@gmail.com

PM10 High Volume Sampler Calibration

ZPM 1 onsite
Location: office EVM lab Date: 1-Dec-24 Tech: Supakit Sakunee
Sampler: TE-6070X Serial No: 1094 Approve: Montree Padoungkij
Site Conditions
Barometric Pressure (mBar): 1008.00 Corrected Pressure (mm Hg): 756
Temperature (deg C): 26 Temperature (deg K): 299
Average Press. (mBar): 1008.00 Corrected Average (mm Hg): 756
Average Temp. (deg O): 26 Average Temp. (deg K): 299
Calibration Orifice
Make: Tisch Environmental, Inc. Slope: 0.99990
Model: TE-5025A Intercept: -0.00886
Serial#: 3905 Date Certified: 20-Jul-24
Calibration Data
Plate no. Inch H,0 Q, | IC
(m>/min) (chart) (corrected) Linear Regression
18 12.40 2.224 54.0 33.96 Slope = 18.4369
13 9.60 1.958 44.0 27.67 Intercept = -7.7556
10 7.00 1.673 36.0 22.64 Corr. Coeff = 0.9981
7 4.20 1.298 26.0 16.35 SFR 1.130
5 2.60 1.023 18.0 11.32 SSP 20.80
# of Observations: 5
60.0
50.0 = Calibrated by :
40.0 Z Supakit Sakunee
30.0 ol (01/12/24)
20.0 o
10.0 Approve by :
0.0 Montree Padoungkij
0.00 5.00 10.00 15.00 (01/12/24)

This report shall not be reproduced except infull.without the written approval of EVM Lab Co..Ltd
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EVM LABORATORY AND RESEARCH CO., LTD.

18vfl 10 gaewedaTan 10 duavimme sSuneifiesuunyd Swiauuny3 11000
EVM LR ns 089 7747682 3wd pongsakorn.evmlab@gmail.com

TSP High Volume Sampler Calibration
ZrPM |:| Onsite

Location: office EVM lab Date: 1-Dec-24 Tech: Supakit Sakunee
Sampler: TE-5170X Serial No: EVM-TSP.04 Approve Montree Padoungkij
Site Conditions
Barometric Pressure (mBar): 1008.00 Corrected Pressure (mm Hg): 756
Temperature (deg O): 26 Temperature (deg K): 299
Average Press. (mBar): 1008.00 Corrected Average (mm Hg): 756
Average Temp. (deg O): 26 Average Temp. (deg K): 299
Calibration Orifice
Make: Tisch Environmental, Inc. Q,q Slope: 0.99990
Model: TE-5025A Q,q Intercept: -0.00886
Serial#: 3095 Date Certified: 20-Jul-24
Calibration Information
Plate no. Inch H,0 Qg I IC
(m’/min) (chart) (corrected) Linear Regression
18 12.60 3.544 60.0 59.74 Slope: 15.1632
13 10.00 3.158 54.0 53.77 Intercept: 5.8944
10 7.20 2.681 4a7.0 46.80 Corr. Coeff: 0.9988
7 4.70 2.168 38.0 37.84
5 2.80 1.675 32.0 31.86 # of Observations: 5

70.00 Calibrated by :
60.00 Supakit Sakunee
50.00 (01/12/24)
40.00
30.00 Approve by :
20.00 Montree Padoungkij
10.00 (01/12/24)

0.00

0.00 5.00 10.00 15.00

This report shall not be reproduced except infullwithout the written approval of EVM Lab Co.,Ltd
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EVM LABORATORY AND RESEARCH CO., LTD.

18vfl 10 gaewedaTan 10 duavimme sSuneifiesuunyd Swiauuny3 11000
EVM LR ns 089 7747682 3wd pongsakorn.evmlab@gmail.com

TSP High Volume Sampler Calibration
ZrPM |:| Onsite

Location: office EVM lab Date: 1-Dec-24 Tech: Supakit Sakunee
Sampler: TE-5170X Serial No: EVM-TSP.05 Approve Montree Padoungkij
Site Conditions
Barometric Pressure (mBar): 1008.00 Corrected Pressure (mm Hg): 756
Temperature (deg O): 26 Temperature (deg K): 299
Average Press. (mBar): 1008.00 Corrected Average (mm Hg): 756
Average Temp. (deg O): 26 Average Temp. (deg K): 299
Calibration Orifice
Make: Tisch Environmental, Inc. Q,q Slope: 0.99990
Model: TE-5025A Q,y Intercept: -0.00886
Serial#: 3095 Date Certified: 20-Jul-24
Calibration Information
Plate no. Inch H,0 Qg I IC
(ms/min) (chart) (corrected) Linear Regression
18 12.60 3.544 60.0 59.74 Slope: 15.2971
13 9.80 3.126 56.0 55.76 Intercept: 6.5762
10 7.30 2.699 48.0 47.80 Corr. Coeff: 0.9971
7 4.70 2.168 40.0 39.83
5 2.80 1.675 32.0 31.86 # of Observations: 5

70.00 Calibrated by :
60.00 Supakit Sakunee
50.00 (01/12/24)
40.00
30.00 Approve by :
20.00 Montree Padoungkij
10.00 (01/12/24)

0.00

0.00 5.00 10.00 15.00

This report shall not be reproduced except infullwithout the written approval of EVM Lab Co.,Ltd
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ACCL 59/494 M.6, Frakham Road, T.Kukhot, Lumiookkar, Pathumthani 12130 Thailand.

v Tel. (66-2) 9873248-50 Fax: (66-2) 9873252 E-mail: pomnsak@asianet.coth

www.accl-calibration.com

CALIBRATION LABORATORY

Certificate No. RA-2404067-7
Job No. RA-2404067

Certificate of Calibration
FOR

Equipment Name : Acoustic Calibrator
Manufacturer : Quest Technologies Calibration Procedure : CPE-04-01
Model : QC-10 Received Date : Apr25, 2024
Serial Number : QE3110013 Calibration Date : Apr 26, 2024
Customer Code : N/A Recommended Due Date : N/A
Location of Calibration : In Lab
Customer Name : EVM LABORATORY CO., LTD.

10 Soi Phongsawat 10, Nonthaburi Road, Tha Sai, Mueang Nonthaburi Nonthaburi 11000

CONDITION AS RECEIVED : Normal
Environmental Conditions
Ambient Temperature : (25+£2)°C } Relative Humidity : (50 £ 15) %RH
Result : No Adjustment (See data attached in page 3 to the end of certificate)
. The reported expanded uncertainty is based on a standard uncertainty multiplied by a coverage factor k = 2,
.providing a level of confidence of approximately 95%.
. The Unit Under Calibration (UUC) has been calibrated by using the working standard which is traceable to
SI-Units. The calibration procedure documented is intended to implement the requirements of ISO/IEC 17025 : 2017
. The working standard is indicated in page 2 of this certificate.
. This report applies to the item calibrated and shall not be reproduced except in full, without written approval by

Calibration Laboratory, Advantage Center Co., Ltd.

ACCL

Calibrated by : V. Surasak Approved by : W

(Pornsak Suksawaeng )

Date of Issue : May 7, 2024 Laboratory Management

Page 1 of
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ADVANTAGE CENTER CO., LTD.

59/494 M.6, Frakham Road, T.Kukhot, Lumlookkar, Pathumthani 12130 Thailand.
Tel. (66-2) 9873248-50 Fax: (66-2) 9873252 E-mail: info.accl2662@gmail.com

wwwacckaleom = pornsak2008@yahoo.co.th
Certificate No.:  RA-2404067-7

Reference Standards

Equipment Name Serial No. Certificate No. Due Date Traceability to
Sound Calibrator 170603302 EEL.BP.108/1066 Oct 30, 2024 TISTR
Digital Sound Level Meter HF:2556826 RA-2312001-22 Nov 30, 2024 ACCL
6.5 Digit Multimeter US36127537 E1U2303383 Nov 9, 2024 NA

Traceability

This calibration is traceable to the International System of Unit via :

- TISTR : Thailand Institute of Scientific and Technological Research

- ACCL : Advantage Center Co.,Ltd.

- NA : NA Caltectnologies Co.,Ltd.

e\

Page 2 of3




ADVANTAGE CENTER CO., LTD.

.
v 59/494 M.6, Frakham Road, T.Kukhot, Lumlookkar, Pathumthani 12130 Thailand.

www.accl-calibration.com

www.aeckcalcom pornsak2008@yahoo.co.th

www.asuificuirSeoliesa.com

Tel. (66-2) 9873248-50 Fax: (66-2) 9873252 E-mail: info.accl2662@gmail.com

. Certificate No. : RA-2404067-7

Sound Pressure Level

Result of Calibration

UUC Setting UUC Reading Correction Uncertainty of
(dB) (dB) (dB) Measurement ( + dB)
94 93.95 0.05 0.12
114 113.96 0.04 0.12
Frequency
UUC Setting UUC Reading Correction Uncertainty of
(Hz) (Hz) (Hz) Measurement ( + Hz)
1000 999.9 0.1 0.58
STD = Standard
UUC = Unit Under Calibration
- End of Certificate -
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ENVIR SERVICE CO. LTD.

ENVIR SERVICE CO., LTD.
42 Raminfra 14 Yeak 9, Tha Raeng, Bang Khen, Bangkok 10230
Tel. 02-9435814-5 Fax. 02-9438201 www.envirservice.co.th

Calibrated Date: 16 October 2024

Instruments Information

Model : 42C

Calibrator Unit

Analyzer Type : NO-NO2-NOx Analyzer

Analyzer Performance Test

Manufacturer :

Serial Number :

Thermo Environmental

42C-60871-328

Standard Gas Concentration

Dilutor Model : Dasibi Model 5008 Nitric Oxide (NO) 55.47 PPM
Serial Number : 705 Sulphur Dioxide (SO2) 55.11 PPM
ZERO AIR Genearator : API MODEL 701 Carbon Monoxide (CO) 4,535 PPM
Serial Number : 1924 Cylinder number EB0129027
Expire Date: 29 Oct. 2027
Environment : Temperature__ 25.5 Humidity:_ 51 %RH
Calibration Report (Before Adjust)
Zero Span
Status Reference Reading Drift Reference Reading Drifie
(PPB) (PPB) (PPB) (PPB) (PPB) °
NO 0.0 0.1 0.1 400.0 397.8 -0.5
NOXx 0.0 0.0 0.0 400.0 397.4 -0.7
Calibration Report (After Adjust)
Zero Span
Status Reference Reading Drift Reference Reading Drifi
(PPB) (PPB) (PPB) (PPB) (PPB) °
NO 0.0 0.1 0.1 400.0 400.0 0.0
NOx 0.0 0.0 0.0 400.0 400.0 0.0
Single Point Calibration Chart
400.0
= 400 ,,—“'397.8
o e
o 300 —e=
=
© P o
S 200 _ L +-- Before
[ PPl -=m=- Affer
o} -
X 100 S
g 00 _.-="
< 0 .:6']
0 400
Reference (PPM)
- e i e i »
Cadlibrate By : ,/)076%6) 'Dl{n!" (S‘? # ) Approve by : %%Q/

MR. KITTISAK JANSANGWATTANA

MR. PASAGORN SAMOL
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ENVIR SERVICE CO. LTD.

ENVIR SERVICE CO., LTD.
42 Raminfra 14 Yeak 9, Tha Raeng, Bang Khen, Bangkok 10230
Tel. 02-9435814-5 Fax. 02-9438201 www.envirservice.co.th

Calibrated Date: 16 October 2024

Instruments Information

Model : 42C

Calibrator Unit

Analyzer Type : NO-NO2-NOx Analyzer

Analyzer Performance Test

Manufacturer :

Serial Number :

Thermo Environmental

42C-65112-346

Standard Gas Concentration

Dilutor Model : Dasibi Model 5008 Nitric Oxide (NO) 55.47 PPM
Serial Number : 705 Sulphur Dioxide (SO2) 55.11 PPM
ZERO AIR Genearator : API MODEL 701 Carbon Monoxide (CO) 4,535 PPM
Serial Number : 1924 Cylinder number EB0129027
Expire Date: 29 Oct. 2027
Environment : Temperature__ 25.5 Humidity:_ 51 %RH
Calibration Report (Before Adjust)
Zero Span
Status Reference Reading Drift Reference Reading Drifie
(PPB) (PPB) (PPB) (PPB) (PPB) °
NO 0.0 0.1 0.1 400.0 397.9 -0.5
NOXx 0.0 0.0 0.0 400.0 398.0 -0.5
Calibration Report (After Adjust)
Zero Span
Status Reference Reading Drift Reference Reading Drifi
(PPB) (PPB) (PPB) (PPB) (PPB) °
NO 0.0 0.1 0.1 400.0 400.0 0.0
NOx 0.0 0.0 0.0 400.0 400.0 0.0
Single Point Calibration Chart
400.0
= 400 ,,—“'397.9
o e
o 300 —e=
=
© P o
S 200 _ L +-- Before
[ PPl -=m=- Affer
o} -
2 100 -
g 00 _.-="
< 0 .:6']
0 400
Reference (PPM)
- _( e i »
Cadlibrate By : ,/)076%6) 'Dl{n!" (S‘? # ) Approve by : %%Q/

MR. KITTISAK JANSANGWATTANA

MR. PASAGORN SAMOL
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ENVIR SERVICE CO. LTD.

ENVIR SERVICE CO., LTD.

42 Raminfra 14 Yeak 9, Tha Raeng, Bang Khen, Bangkok 10230

Tel. 02-9435814-5 Fax. 02-9438201 www.envirservice.co.th

Calibrator Unit

Calibrated Date:

Instruments Information
Analyzer Type :
Model :

Analyzer Performance Test

05 November 2024

NO-NO2-NOx Analyzer

42C

Manufacturer :

Serial Number :

Thermo Environmental

0335903951

Standard Gas Concentration

Dilutor Model : Dasibi Model 5008 Nitric Oxide (NO) 55.47 PPM
Serial Number : 705 Sulphur Dioxide (SO2) 55.11 PPM
ZERO AIR Genearator : API MODEL 701 Carbon Monoxide (CO) 4,535 PPM
Serial Number : 1924 Cylinder number EB0129027
Expire Date: 29 Oct. 2027
Environment : Temperature___25.5 °C  Humidity:__51 _ %RH
Calibration Report (Before Adjust)
Zero Span
Status Reference Reading Drift Reference Reading Drifie
(PPB) (PPB) (PPB) (PPB) (PPB) °
NO 0.0 0.1 0.1 400.0 397.7 -0.6
NOXx 0.0 0.0 0.0 400.0 397.4 -0.7
Calibration Report (After Adjust)
Zero Span
Status Reference Reading Drift Reference Reading Drifi
(PPB) (PPB) (PPB) (PPB) (PPB) °
NO 0.0 0.1 0.1 400.0 400.0 0.0
NOx 0.0 0.0 0.0 400.0 400.0 0.0
Single Point Calibration Chart
400.0
= 400 ,,—“397.7
o e
o 300 —e=
=
© P el
S 00 - & --Before
o Pl --B-- After
o} -
X 100 S
g 00 _.-="
< 0 .:6']
0 400
Reference (PPM)
- _( e i »
Cadlibrate By : ,/)076%6) 'Dl{n!" (S‘? # ) Approve by : %%Q/

MR. KITTISAK JANSANGWATTANA

MR. PASAGORN SAMOL
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ENVIR SERVICE CO., LTD.
42 Raminfra 14 Yeak 9, Tha Raeng, Bang Khen, Bangkok 10230

uSun 1dulas wasi
ENVIR SERVICE C

| 9nn

O.. LTD.

Tel. 02-9435814-5 Fax. 02-9438201 www.envirservice.co.th

Calibrator Unit

Calibrated Date:

Instruments Information
Analyzer Type :
Model :

05 November 2024

NO-NO2-NOx Analyzer

Analyzer Performance Test

Manufacturer :

Serial Number :

Thermo Environmental

0507010761

Standard Gas Concentration

Dilutor Model : Dasibi Model 5008 Nitric Oxide (NO) 55.47 PPM
Serial Number : Sulphur Dioxide (SO2) 55.11 PPM
ZERO AIR Genearator : APl MODEL 701 Carbon Monoxide (CO) 4,535 PPM
Serial Number : Cylinder number EB0129027
Expire Date: 29 Oct. 2027
Environment : Temperature___25.5 °C  Humidity:__51 _ %RH
Calibration Report (Before Adjust)
Zero Span
Status Reference Reading Drift Reference Reading Drifie
(PPB) (PPB) (PPB) (PPB) (PPB) °
NO 0.0 0.1 0.1 400.0 397.5 -0.6
NOXx 0.0 0.0 0.0 400.0 397.6 -0.6
Calibration Report (After Adjust)
Zero Span
Status Reference Reading Drift Reference Reading Drifi
(PPB) (PPB) (PPB) (PPB) (PPB) °
NO 0.0 0.1 0.1 400.0 400.0 0.0
NOx 0.0 0.0 0.0 400.0 400.0 0.0
Single Point Calibration Chart
400.0
= 400 ,.—“397.5
o g
o 300 st
=
© Prae -————
8 200 ’__.— & =-Before
2 PPtas --m-- After
o} -
S 100 STt
g 00 _.-="
< 0 .:6']
0 400
Reference (PPM)
- _( e i »
Cadlibrate By : ,/)076%6) 'Dl{n!" (S‘? # ) Approve by : %%Q/

MR. KITTISAK JANSANGWATTANA

MR. PASAGORN SAMOL
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ENVIR SERVICE CO. LTD.

ENVIR SERVICE CO., LTD.

42 Ramintfra 14 Yeak 9, Tha Raeng, Bang Khen, Bangkok 10230
Tel. 02-9435814-5 Fax. 02-9438201 www.envirservice.co.th

Analyzer Performance Test

Calibrated Date: 06 November 2024

Instruments Information
Analyzer Type :
Model :

Calibrator Unit

SO2 Analyzer

43C

Manufacturer :
Serial Number :

Thermo Environmental
43C-71076-367

Standard Gas Concentration

Dilutor Model : Dasibi Model 5008 Nitric Oxide (NO) 55.47 PPM
Serial Number : 705 Sulphur Dioxide (SO2) 55.11 PPM
ZERO AIR Genearator : APl MODEL 701 Carbon Monoxide (CO) 4,535 PPM
Serial Number : 1924 Cylinder number EB0129027
Expire Date: 29 Oct. 2027
Environment : Temperature__25.5 °C  Humidity:_ 51  %RH
Calibration Report
Zero Span
Status Reference Reading Drift Reference Reading Drifte
(PPB) (PPB) (PPB) (PPB) (PPB) °
Before 0.0 0.1 0.1 400.0 399.2 -0.2
After 0.0 0.0 0.0 400.0 400.0 0.0
Single Point Calibration Chart
— 400 400.0
& _-=""399.2
o -
o 300 st
£ -
© - e,
8 200 /‘,— *--Before
[ PPiae --B-- After
® ="
S 100 ST
g 'O‘—”‘
<oy
0 400
Reference (PPM)
= o ; ™
Calibrate By : /)WG %06) 'D L{n}'/(SD 207 ZQ Approve by : #%Q/

MR. KITTISAK JANSANGWATTANA

MR. PASAGORN SAMOL
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ENVIR SERVICE CO., LTD.

42 Ramintfra 14 Yeak 9, Tha Raeng, Bang Khen, Bangkok 10230
Tel. 02-9435814-5 Fax. 02-9438201 www.envirservice.co.th

Analyzer Performance Test

Calibrated Date: 06 November 2024

Instruments Information
Analyzer Type :
Model :

Calibrator Unit

SO2 Analyzer

43C

Manufacturer :
Serial Number :

Thermo Environmental
43CTL-74200-376

Standard Gas Concentration

Dilutor Model : Dasibi Model 5008 Nitric Oxide (NO) 55.47 PPM
Serial Number : 705 Sulphur Dioxide (SO2) 55.11 PPM
ZERO AIR Genearator : APl MODEL 701 Carbon Monoxide (CO) 4,535 PPM
Serial Number : 1924 Cylinder number EB0129027
Expire Date: 29 Oct. 2027
Environment : Temperature__25.5 °C  Humidity:_ 51  %RH
Calibration Report
Zero Span
Status Reference Reading Drift Reference Reading Drifte
(PPB) (PPB) (PPB) (PPB) (PPB) °
Before 0.0 0.1 0.1 400.0 399.0 -0.3
After 0.0 0.0 0.0 400.0 400.0 0.0
Single Point Calibration Chart
— 400 400.0
& _e=""399.0
a P e
o 300 seT
£ -~
© - e
8 200 ’—‘,— *--Before
x PPiae --B-- After
® ="
S 100 ST
g 'O‘—”'
< oy
0 400
Reference (PPM)
= r o ; D
Calibrate By . /)WG %06) 'D L{n}'/(SD D037 ZQ Approve by : #%Q/

MR. KITTISAK JANSANGWATTANA

MR. PASAGORN SAMOL
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Tel.

ENVIR SERVICE CO., LTD.

Raminfra 14 Yeak 9, Tha Raeng, Bang Khen, Bangkok 10230
02-9435814-5 Fax. 02-9438201 www.envirservice.co.th

Instruments Information
Analyzer Type :

SO2 Analyzer

Analyzer Performance Test

Calibrated Date: 17 October 2024

Manufacturer : API

Model :

100A

Serial Number : 340

Calibrator Unit

Standard Gas Concentration

Dilutor Model : Dasibi Model 5008 Nitric Oxide (NO) 55.47 PPM
Serial Number : 705 Sulphur Dioxide (SO2) 55.11 PPM
ZERO AIR Genearator : APl MODEL 701 Carbon Monoxide (CO) 4,535 PPM
Serial Number : 1924 Cylinder number EB0129027
Expire Date: 29 Oct. 2027
Environment : Temperature__25.5 °C  Humidity:_ 51  %RH
Calibration Report
Zero Span
Status Reference Reading Drift Reference Reading Drifte
(PPB) (PPB) (PPB) (PPB) (PPB) °
Before 0.0 0.1 0.1 400.0 398.5 -0.4
After 0.0 0.0 0.0 400.0 400.0 0.0
Single Point Calibration Chart
— 400 400.0
& _-="" 3985
a P e
o 300 seT
£ -~
© - e
8 200 ’—‘,— *--Before
x PPiae --B-- After
® ="
S 100 ST
g 'O‘—”'
< oy
0 400
Reference (PPM)
= r o ; D
Calibrate By . /)WG %06) 'D L{n}'/(SD D037 ZQ Approve by : #%Q/

MR. KITTISAK JANSANGWATTANA MR. PASAGORN SAMOL
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Tel.

ENVIR SERVICE CO., LTD.

Raminfra 14 Yeak 9, Tha Raeng, Bang Khen, Bangkok 10230
02-9435814-5 Fax. 02-9438201 www.envirservice.co.th

Instruments Information
Analyzer Type :

SO2 Analyzer

Analyzer Performance Test

Calibrated Date: 17 October 2024

Manufacturer : API

Model :

100A

Serial Number : 378

Calibrator Unit

Standard Gas Concentration

Dilutor Model : Dasibi Model 5008 Nitric Oxide (NO) 55.47 PPM
Serial Number : 705 Sulphur Dioxide (SO2) 55.11 PPM
ZERO AIR Genearator : APl MODEL 701 Carbon Monoxide (CO) 4,535 PPM
Serial Number : 1924 Cylinder number EB0129027
Expire Date: 29 Oct. 2027
Environment : Temperature__25.5 °C  Humidity:_ 51  %RH
Calibration Report
Zero Span
Status Reference Reading Drift Reference Reading Drifte
(PPB) (PPB) (PPB) (PPB) (PPB) °
Before 0.0 0.1 0.1 400.0 398.2 -0.5
After 0.0 0.0 0.0 400.0 400.0 0.0
Single Point Calibration Chart
— 400 400.0
& _-=""3982
a P e
o 300 seT
£ -~
© - e
8 200 ’—‘,— *--Before
x PPiae --B-- After
® ="
S 100 ST
g 'O‘—”'
< oy
0 400
Reference (PPM)
= r o ; D
Calibrate By . /)WG %06) 'D L{n}'/(SD D037 ZQ Approve by : #%Q/

MR. KITTISAK JANSANGWATTANA MR. PASAGORN SAMOL




THAI METFORCLOGICAL 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 9 May, 2024 Certification No. 206/24
Page : 1 of 2
Object : Wind Speed & Wind Direction Data Logger
Manufacturer : SCARLET/TECH
Type WL-21
Serial No. Wireless Receiver 2112DR0108
Wind Sensor 2112DT0108
Customer EVM Laboratory CO.,ltd.

10 Soi Phongsawat 10, Tha Sai,
Mueang Nonthaburi, Nonthaburi 11000.

Calibration Condition : Temperature 25.1 °c Barometric Pressure 1010.5 hPa

NATIONAL STANDARD WIND TUNNEL
: Micromanometer Theodor Friedrichs FC014 Serial No. 9310119
: HOOK GAGE NO 1425 Pitot Tube Theodor Friedrichs Type 0800.0000 serial 9023
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 ORGANIZATIO /N\ : Standard Velocity at0- %Q,_,-_’Q@g&
Calibrated by : Né\ﬂ‘hfdc, Slgn{ ’(Aumurlsed ngnqt;z@-} ‘
Mr. Watcharapol Subwat Mr. Pisood Pfomsut ._' | for the Chief

Mechanical Engineer Sub-Standard Instrumeﬁt



THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No. 206/24

9 May, 2024 Page : 2 of 2
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm | Velocity Velocity Correction
m/sec inches H20 | inches H20 | m/sec m/se¢ m/sec
1.00 2 = S 1.0 0.00
3.02 = 2 - 3.0 0.02
5.00 = = S 5.0 0.00
7.04 = = = 7.0 0.04
9.02 — = S 8.9 0.12
11.01 - = = 11.0 0.01
13.01 2 = = 12.9 0.11
15.01 = = S 15.0 0.01
17.02 z # = 17.0 0.02
20.02 : 5 - 20.0 0.02
Wind Aloft Plotting Board.
US.DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND DIRETION TESTED WIND DIRECTION
0 0

90 90

180 180

270 270

e

S
/BTN
o’ .

Calibrated by : N & . g X
© Qﬁib}fiﬁqﬁ"&:ﬂ\-‘gst Section \
[ 5 P& 2 \ '

I
I .

Mr. Watcharapol Subwat Me’!eoré':logical Instruments Bufeau

Mechanical Engineer
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Certificate of Calibrator

Cullbration Luboratory
3519

for ST-120 Sound Calibrator

No.

Name of Product

20240706J148

Sound Calibrator

Type ST-120
Serial Number ST120C0673E _
Specification Class 1
Date 2024/07/06 f
Tested by

1. Outside : OK

2.Sound Pressure Level : 93.98 dB ; 114.03 dB
999.68 Hz

3. Frequency :
4. Distortion -

Environment conditions :
Air temperature :

Relative humidity :

Static pressure :

11%;1.2%

25 °C
60 %
101.8 kPa

Scarlet Tech Co., Ltd.

4F-3, No. 347, HePing E Rd, 2nd Sec, DaAn District, Taipei City 106, Taiwan

E-mail: info@scarlet.comtw  www.scarlet-tech.com
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Caibwation Laborutory
3519

CERTIFICATE OF CALIBRATION

NO. 20240313102

Name of Product: Sound Level Meter
Model: ST-11D
Serial Number: 820805
Specification: Class 1
Conclusion: Pass

Date of calibration: 2024-03-22
Due Date: 2025-03-21

e L
Calibrated by: ‘jdnw

. This report certifies that all calibration equipment used in the test is traceable with the internal 1SO9001 procedures and meets all specification given in the
Manual(s} or respectively surpass then, and applies only to the unit identified above.
i This certificate is produced with advanced equipment & procedures which permit comprehensive quality assurance verification of all data supplied herein.
1. This certificate of calibration shall not be reproduced except in full, without written permission of the Scarlet Tech Co Ltd Taiwan.

1. Preliminary inspection: 0K

2. Type & serial No. of Microphone: AWA14425-60112 4. Measuring up limit: 140 dBA

3. Adjustments to indicated sound levels: 5. Frequency weightings (Acoustic signal tests for Z weighting, other
Type of Calibrator B&K 4231 electric signal tests. )
Sound Pressure Level_94.0 dB

Equivalent Free-field Sound Level (reference environment conditions) 93.8 dB

Nominal Frequency weighting / dB Nominal Frequency weighting / dB
frequency /Hz A C z frequency /Hz A c z
10 -70.8 -14.3 -0.6 1000 0.1 0.0 0.0
20 -50.2 6.2 -0.3 2000 1.3 0.2 -0.1
315 -39.5 -3.0 -0.2 4000 1.1 -0.7 0.0
63 -26.2 -0.8 -0.1 8000 -1.1 -3.1 0.0
125 -16.2 -0.2 -0.1 12500 -6.0 -7.9 -0.1
250 -8.7 0.0 0.0 16000 -11.8 -13.8 0.0
500 -3.2 0.0 -0.1 20000 -23.8 -25.8 -0.3




6. Self-generated noise

Microphone replaced by electrical input signal device

7.4 dB{A) 8.3 dB(C) 15.2 dB(2)
7. F&S Weighting
Rate of the F weighting decrease (dB/s) 35.2
Rate of the S weighting decrease (dB/s) 4.4
Deviation of F&S 0.1
8. Level Linearity (A-weighting at frequency 1 kHz)
Reference sound level 90.0 dB
Manx error at 10dB steps upper reference sound level 0.1 dB
Max error at 1dB steps within 5dB of the upper limit linear operating range 0.0 dB
Max error at 10dB steps below reference sound level 0.1 dB
Max error at 1dB steps within 5dB upper the lower fimit linear operating range 0.1 dB
9. Tone burst response (A Weighting) :
Toneburst response /dB
Single Toneburst duration /ms
Larmax-la basma-la Lag-La Lacgrla
500 0.0 4.0 29 -7.0
200 -0.9 74 -6.9 -7.0
2 -17.9 -26.9 -26.9 -7.0
0.25 -27.3 / -36.0 -7.0
10. Peak C sound level (500Hz) :
Cycle One cycle nominal value Positive half nominal value Negative half nominal value
LCpeak-LC(dB) 34 3.5 23 2.3 24
11. Overload indication: _Pass
12. Statistical analysis function
Sweep signal maximum indicated sound level: 112.8 dB

Sweep amplitude: 40 dB

Scan cycle time: 60 S; Measurement period: 180 S.




Theoretical calculated
items Measured value/dB Error/dB
value/dB

LAeq,T 103.2 103.2 0.0
LS 1108 110.8 0.0
L10 108.8 108.8 0.0
150 92.9 92.8 0.1
190 76.9 76.8 0.1
195 75.0 749 0.1

Uncertainty of measurement results: 0.4 dB (k=2)

Environment conditions:
Air temperature: 25 °C
Relative humidity: 60 %

Static pressure: 101.8 kPa

Reference equipment used in the calibration:

Description: Model Serial No. Expiry Date Traceable To
Microphone B&K 4191 2929405 2025-12-15 NML
Multi function sound calibrator B&K 4226 2288444 2025-10-15 CIGISMEC
Signal generator DS 360 33873 2025-10-15 CEPREI
Test specifications:

1. Al Scarlet’s Sound level Meter has been calibrated in accordance with the requirements as specified in 1SO 17025 and the lab calibration
procedure SMTP004-CA-152.

2. The electrical tests were performed using an electrical signal substituted for the microphone which was removed and replaced by an
equivalent capacitance within a tolerance of +20%.

3. The acoustic calibration was performed using an B&K 4226 sound calibrator and corrections was applied for the difference between the
free-field and pressure responses of the Sound Level Meter.

References:
IEC 61672-3 Sound Level Meters Part 3: Periodic tests
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Calibration Laboratery
3519

CERTIFICATE OF CALIBRATION

NO. 20240313103

Name of Product: Sound Level Meter
Model: ST-11D
Serial Number: 820806
Specification: Class 1
Conclusion: Pass

Date of calibration: 2024-03-22
Due Date: 2025-03-21

e L
Calibrated by: j‘)’h’"

1. This report certifies that all calibration equipment used in the test is traceable with the internal ISO9001 procedures and meets all specification given in the
Manual(s) or respectively surpass then, and applies only to the unit identified above.
H. This certificate is produced with advanced equipment & procedures which permit comprehensive quality assurance verification of all data supplied herein.
1. This certificate of calibration shall not be reproduced except in full, without written permission of the Scarlet Tech Co Ltd Taiwan.

1. Preliminary inspection:  OK

2. Type & serial No. of Microphone: AWA14425-59150 4. Measuring up limit: 140 dBA

3. Adjustments to indicated sound levels: 5. Frequency weightings (Acoustic signal tests for Z weighting, other
Type of Calibrator_B&K 4231 electric signal tests. )
Sound Pressure Level_94.0 dB

Equivalent Free-field Sound Level {reference environment conditions) 93.8 dB

Nominal Frequency weighting / dB Nominal Frequency weighting / dB
frequency [Hz A c z frequency /Hz A c z
10 -70.5 -14.7 -0.9 1000 0.1 0.0 l 0.0
20 -50.2 -6.2 -0.2 2000 1.3 -0.2 -0.1
315 -39.5 -3.0 -0.1 4000 1.1 -0.7 0.0
63 -26.1 -0.8 -0.1 8000 -1.1 -3.1 0.0
125 -16.1 -0.2 -0.1 12500 6.0 -7.9 -0.1
250 -8.6 0.0 -0.1 16000 -11.7 -13.7 0.0
500 -3.2 0.0 -0.1 20000 -23.8 -25.8 -0.2




6. Self-generated noise

Microphone replaced by electrical input signal device

10.2 dB(A)

9.8 dB(C)

17.5 dB(2)

7. F&S Weighting

Rate of the F weighting decrease (dB/s)

35.2

Rate of the S weighting decrease (dB/s)

4.4

Deviation of F&S

8. Level Linearity {A-weighting at frequency 1 kHz)

Reference sound level 90.0 dB

Max error at 10dB steps upper reference sound level 0.1 dB

Max error at 1dB steps within 5dB of the upper limit linear operating range 0.0 dB

Max error at 10dB steps below reference sound level 0.1 dB

Max error at 1dB steps within 5dB upper the lower limit linear operating range 0.1 dB

9. Tone burst response (A Weighting) :

Single Toneburst duration /ms

Toneburst response /dB

Larmax-la

Lasman-La

Lag-La

500

0.0

-4.0

-2.9

200

-6.9

-17.9

-26.9

0.25

27.3

-36.0

10. Peak C sound level (500Hz) :

Cycle One cycle

nominal value

Positive half

nominal value

Negative half

nominal value

LCpeak-LC{dB) 34

35

2.3

23

24

11. Overtoad indication: _Pass

12. Statistical analysis function

Sweep signal maximum indicated sound level: 112.8 dB

Sweep amplitude: 40 dB

Scan cycle time: 60 S; Measurement period: 180 S.




Theoretical calculated
items Measured value/dB Error/dB
value/dB
LAeq,T 103.2 103.2 0.0
15 110.8 110.8 0.0
110 108.8 108.8 0.0
L50 92.9 92.8 0.1
190 76.9 76.8 0.1
L95 75.0 749 0.1
Uncertainty of measurement results: 0.4 dB (k=2)
Environment conditions:
Air temperature: 25 °C
Relative humidity: 60 %
Static pressure: 101.8 kPa
Reference equipment used in the calibration:
Description: Model Serial No. Expiry Date Traceable To
Microphone B&K 4191 2929405 2025-12-15 NML
Multi function sound calibrator B&K 4226 2288444 2025-10-15 CIGISMEC
Signal generator DS 360 33873 2025-10-15 CEPRE}

Test specifications:

1.  All Scarlet’s Sound level Meter has been calibrated in accordance with the requirements as specified in 1ISO 17025 and the Iab calibration
procedure SMTP004-CA-152.

2. The electrical tests were performed using an electrical signal substituted for the microphone which was removed and replaced by an
equivalent capacitance within a tolerance of £20%.

3. The acoustic calibration was performed using an B&K 4226 sound calibrator and corrections was applied for the difference between the
free-field and pressure responses of the Sound Level Meter.

References:
IEC 61672-3 Sound Level Meters Part 3: Periodic tests
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CERTIFICATE OF CALIBRATION

NO. 20240702117

Name of Product: Sound Level Meter
Model: ST-11D

Serial Number: 820917
Specification: Class1
Conclusion: Pass

Date of calibration: 2024-07-02
Due Date: 2025-07-01

Calibrated by:

I, Thisreport certifies that all calibration equipment used in the test is traceable with the internal 1ISO9001 procedures and meets all specification given in

the Manual(s) or respectively surpass then, and applies only to the unit identified above.
Il This certificate is produced with advanced equipment & procedures which permit comprehensive quality assurance verification of all data supplied herein.

Il This certificate of calibration shall not be reproduced except in full, without written permission of the Scarlet Tech Co Ltd Taiwan.

1. Preliminary inspection: 0K . o
4. Measuring up limit: 140 dBA

2 Type & serial No. of Microphone: AWAI4425-51000 5. Frequency weightings (Acoustic signal tests for Z weighting, other
3. Adjustments to indicated sound levels: electric signal tests. )
Type of Calibrator B&K 4231 Sound

Pressure Level_94.0 dB

Equivalent Free-field Sound Level (reference environment conditions) 93.8 dB

Nominal Frequency weighting / dB Nominal Frequency weighting / dB
frequency /Hz A C 7 frequency /Hz A C 7
10 -71.5 -14.3 -0.1 1000 0.0 0.0 0.0

20 -50.2 -6.1 -0.1 2000 1.2 -0.1 -0.1

315 -39.2 -3.1 -0.2 4000 1.0 -0.6 -0.1

63 -26.0 -0.7 -0.1 8000 -1.2 -3.1 -0.1

125 -16.1 -0.1 -0.1 12500 -6.1 -1.8 -0.1

250 -8.8 0.1 -0.1 16000 -1.4 -13.6 0.2

500 -33 0.1 -0.1 20000 -23.6 -25.5 -0.1




6. Self-generated noise

Microphone replaced by electrical input signal device

8.2 dB(A) 10.4 dB(C) 16.0 dB(Z)
7. F&S Weighting
Rate of the F weighting decrease (dB/s) 34.6
Rate of the S weighting decrease (dB/s) 4.2
Deviation of F&S 0.0
8. Level Linearity (A-weighting at frequency 1kHz)
Reference sound level 90.0 dB
Max error at 10dB steps upper reference sound level 0.1 dB
Max error at 1dB steps within 5dB of the upper limit linear operating range 0.0 dB
Max error at 10dB steps below reference sound level 0.1dB
Max error at 1dB steps within 5dB upper the lower limit linear operating range 0.1dB
9. Tone burst response (A Weighting) :
Toneburst response /dB
Single Toneburst duration /ms
LAFmax-LA LASmax-LA LAE-LA LAeqT-LA
500 0.0 -4.0 -2.9 -7.0
200 -1.0 -1.4 -6.9 -7.0
2 -18.1 -26.9 -26.9 -7.0
0.25 -27.2 / -36.0 -7.0
10. Peak C sound level (500Hz) :
Cycle One nominal Positive half nominal Negative nominal
cycle value value half value
LCpeak-LC(dB) 35 35 2.4 2.4 2.3 2.4

11. Overload indication: _Pass

12. Statistical analysis function

Sweep signal maximum indicated sound level: 112.8 dB

Sweep amplitude: 40 dB

Scan cycle time:_60 S; Measurement period:_180 S.




[ e | e
LAeq,T 103.2 103.2 0.0
L5 110.8 110.8 0.0
L10 108.8 108.8 0.0
L50 92.9 92.8 0.1
L90 76.9 76.8 0.1
L95 75.0 74.9 0.1
Uncertainty of measurement results: 0.4 dB (k=2)
Environment conditions:
Air temperature: _ 20 °C
Relative humidity: 50 %
Static pressure: _101.8 kPa
Reference equipment used in the calibration:
Description: Model Serial No. Expiry Date Traceable To
Microphone B&K 4191 2929405 2024-12-15 NML
Multi function sound calibrator BE&K 4226 2288444 2024-10-15 CIGISMEC
Signal generator DS 360 33873 2024-10-15 CEPREI

Test specifications:

1 AllScarlet's Sound level Meter has been calibrated in accordance with the requirements as specified in IS0 17025 and the lab calibration
procedure SMTP004-CA-152.

2. Theelectrical tests were performed using an electrical signal substituted for the microphone which was removed and replaced by an equivalent
capacitance within a tolerance of £20%.

3. Theacoustic calibration was performed using an B&K 4226 sound calibrator and corrections was applied for the difference between the free-field and
pressure responses of the Sound Level Meter.

References:

IEC 61672-3 Sound Level Meters Part 3: Periodic tests



s

SCARLET | TECH \@

Calibration Laboratory

3519

CERTIFICATE OF CALIBRATION

NO. 20231214064

Name of Product: Sound Level Meter
Model: ST-11D

Serial Number: 820396
Specification: Class1
Conclusion: Pass

Date of calibration: 2023-12-14

Due Date: 2024-12-13

Calibrated by:

I, Thisreport certifies that all calibration equipment used in the test is traceable with the internal 1ISO9001 procedures and meets all specification given in

the Manual(s) or respectively surpass then, and applies only to the unit identified above.
Il This certificate is produced with advanced equipment & procedures which permit comprehensive quality assurance verification of all data supplied herein.

Il This certificate of calibration shall not be reproduced except in full, without written permission of the Scarlet Tech Co Ltd Taiwan.

1. Preliminary inspection: 0K . o
4. Measuring up limit: 140 dBA

2 Type & serial No. of Microphone: AWAI4425-54813 5. Frequency weightings (Acoustic signal tests for Z weighting, other
3. Adjustments to indicated sound levels: electric signal tests. )
Type of Calibrator B&K 4231 Sound

Pressure Level_94.0 dB

Equivalent Free-field Sound Level (reference environment conditions) 93.8 dB

Nominal Frequency weighting / dB Nominal Frequency weighting / dB
frequency /Hz A C 7 frequency /Hz A C 7

10 -7 -14.4 0.2 1000 0.0 0.0 -0.1

20 -50.2 -6.5 -0.2 2000 0.1 0.0 0.0

315 -39.4 -2.2 0.0 4000 1.2 -0.1 0.0

63 -26.1 -0.3 -0.1 8000 1.2 -0.7 0.0

125 -16.2 -0.1 -0.1 12500 -5.2 -11 0.1

250 -8.5 0.1 0.0 16000 -1.3 -13.4 0.2

500 -3.2 0.1 0.1 20000 -23.4 -25.8 -0.3




6. Self-generated noise

Microphone replaced by electrical input signal device

8.9 dB(A) 8.7 dB(C) 14.6 dB(Z)
7. F&S Weighting
Rate of the F weighting decrease (dB/s) 34.8
Rate of the S weighting decrease (dB/s) 4.4
Deviation of F&S 0.0
8. Level Linearity (A-weighting at frequency 1kHz)
Reference sound level 90.0 dB
Max error at 10dB steps upper reference sound level 0.1 dB
Max error at 1dB steps within 5dB of the upper limit linear operating range 0.0 dB
Max error at 10dB steps below reference sound level 0.1dB
Max error at 1dB steps within 5dB upper the lower limit linear operating range 0.1dB
9. Tone burst response (A Weighting) :
Toneburst response /dB
Single Toneburst duration /ms
LAFmax-LA LASmax-LA LAE-LA LAeqT-LA
500 0.0 -4.0 -2.9 -7.0
200 -1.0 -1.4 -6.9 -7.0
2 -18.1 -26.9 -26.9 -7.0
0.25 -27.2 / -36.0 -7.0
10. Peak C sound level (500Hz) :
Cycle One nominal Positive half nominal Negative nominal
cycle value value half value
LCpeak-LC(dB) 35 35 2.4 2.4 2.3 2.4

11. Overload indication: _Pass

12. Statistical analysis function

Sweep signal maximum indicated sound level: 112.8 dB

Sweep amplitude: 40 dB

Scan cycle time:_60 S; Measurement period:_180 S.




[ e | e
LAeq,T 103.2 103.2 0.0
L5 110.8 110.8 0.0
L10 108.8 108.8 0.0
L50 92.9 92.8 0.1
L90 76.9 76.8 0.1
L95 75.0 74.9 0.1
Uncertainty of measurement results: 0.4 dB (k=2)
Environment conditions:
Air temperature: _ 20 °C
Relative humidity: 50 %
Static pressure: _101.8 kPa
Reference equipment used in the calibration:
Description: Model Serial No. Expiry Date Traceable To
Microphone B&K 4191 2929405 2024-12-15 NML
Multi function sound calibrator BE&K 4226 2288444 2024-10-15 CIGISMEC
Signal generator DS 360 33873 2024-10-15 CEPREI

Test specifications:

1 AllScarlet's Sound level Meter has been calibrated in accordance with the requirements as specified in IS0 17025 and the lab calibration
procedure SMTP004-CA-152.

2. Theelectrical tests were performed using an electrical signal substituted for the microphone which was removed and replaced by an equivalent
capacitance within a tolerance of £20%.

3. Theacoustic calibration was performed using an B&K 4226 sound calibrator and corrections was applied for the difference between the free-field and
pressure responses of the Sound Level Meter.

References:

IEC 61672-3 Sound Level Meters Part 3: Periodic tests
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