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&z DKSH

HlacMEA Certificate of Calibration

RSCTISITIS 17025
e

Equipment: Balance Cerificate Mo.: C01233749
Maodel: BSAZ245-CW Issued Date: 03 November 2023
Serial No. (or ID.): 34480341 Job No.: WO-00008313
Manufacturer: Sartorius Page: 1of 2
Candition: In candition

Customer:
iland

Environment Co

Humidity 61 %RH  + 4.3 %RH
Calibration Place: Double A (1891) Public Company Limited.

{Water Labaratory IP1 (Balance Room))

1 Moo 2, Thatoom, Srimahaphot,

Prachinburi 25140 Thailand.
Callbration By: Mr, Piyapat Saidoung
Calibration Date: 02 November 2023
The Method used: In-house method, CAL-WI-47, based on UKAS Lab 14

Traceability: This certificate is traceable to the 51 Units maintained by National Institute of Metrology
(NIMT), Thailand through DKSH Technalogy Co., Ltd, Cerificate Mo, C02222418

the Imemationat &

provida @ keval of confidencs of spprexinaloly B5%. 1L is delermived in acecrdance wih)
Thasa results may be sffected by devistions from speciied conditions. The resulls
et be reproduced except in full withoul approval of DKSEH Technology Limited

whain fornray e TuTal 4ifn

DKEH Tuchnsiogy Linkisd

T 10260

2532 Subinumt Rood, Bengchak, Prraktiencry, Banghok 10260
o &

Delivering Growth - in Asia and Beyond. CAL-FM-C01-14: 12 Sep 2007

Without Adjustment
Job Mo, WO-00008313
Readability:0_0001g
0.0004 ——— S S S

Error of indication
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Display of balance
X Errorof indication =Uncert (+) =Uncert (-}

€& DKSH

Cerlificate No.: C01233749 Page: 2of 2
Calibration Results:
Without Adjustment
Eccentric Error: Welght to be 1/3 or 1/2 of Maximum capacity, taken from the center of the pan as a zero reference.
MNominal Test Value 100 [{:]]
Reference Points (g)
. A B c D E
L .:_-T_J - -0.0001 0.0000 0.0001 -0,0001
Repeatabllity: Determination of the standard deviation of weighing balance., Readability G.0001  {g)
Nominal test valua (g) Standard Deviation
20 0,00004
200 0.00006
Ervor of indication from nominal or i mass value., i 0.0001  (g)
Mominal Value | Conventional Mass Displayed Value Ermor of indication Uncartainty
k
] @ (0 © @
01 0.10000 0.1000 0.0000 0.00011 2.04
02 0,20000 0.2000 0.0000 0.00011 2.04
05 0.50000 o 50‘60 N | D‘.‘(;DOD i OUD(H I. 2,04
1 1.00000 1.0000 0.0000 0.00011 2.04
2 2.00001 2.0000 0.0000 0.00011 - ?ﬂll
5 4.99909 5.0000 0.0000 0.00011 2.04
10 10.00001 10,0000 0.0000 ) 0,00011 - -2-;3-11
20 19.99998 20.0000 0.0000 0.00012 203
50 Fis i -19‘3'!9;& == 50.0000 0.0001 0.00013 202
90.99997 100.0000 0.0000 0.00017 E 2m

190,999493 1999999

0.0000 0.00030 2.00

The End of Ceriificate
i B s T v
DISH Tushnology Limited .
2530 Sukumwit Road, Bangohak, Prrakhanong. Bangkok :E£
Phore: 486 2600 7000 Emal Watiin.
Delivering Growth - in Asia and Beyond. CAL-FM-C0M-14; 12 Sep 2022
lumsadaudnmadovd

i luanu: WO-00008313

wilaadasiia; Balance qu: BSA224S.CW wisauASa: 34490341

wyIvED (Fu) nsIasau (d)
02 Nav 2023 swn9Rsrariia 02 Nov 2023 HHILIMF
Unfi | Tand Undi | i
General

[ (w] 1. #whliAdapter, power supply 220110V ] [m}
[ (] 2. mumnygsngenssaniuay (Cover) ] O
@ ] 3. ewsysagaueessinh | O
] (=] 4. melusdvuandaaias ] m]
] [m] 5 mErourRusvanking = O
[ [m] 6 P-'rluaumn;uzw Display ] m]
=] m | T nausRIHEYSY Display wirniwnin O
[z [w] 8 ymsmeewis (Stopper) / pan support | O
] [m] 9. mainwwas Function Internal { External = O
=] O 10, srmswasiE I uuanuaswm load cell = O
[ [m] 1. dnmewnsen o donufideio &= L]

T e

Service Engineer

il Ropwstiors e TuTal dafin
DHSH T

it
‘2533 N SR P T AT TLRS 10260
2533 Sukhurmwil Finad, Bangehal, Prrakhanceq, Banghok 10260
Prone: 466 2636 7000 et Aratand
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&z DKSH &z DKSH

. __\; Carificate Mo.: COG230521 Page 2 of 3
Hacra Certificate of Calibration ,
= Calibration Results:
o
WSCTISHTIS 17625 Without Adjustment
Equipment: SPECTROPHOTOMETER Certificate No.. CO6230521 Wavelength Accuracy (nm), The speciral bandwidth of Std at 5 nm and UUC at 5 nm
Modek: DR800 lssusd Date: 03 Novermber 2023 Standard Wavalength Unit Under Calibration Comection Uncertainty
Serial No. (or ID): 2008400 Job No.: WO-00008310 41840 418 A 059
Manufacturer: HACH Page: 1o 3 459.30 459 0.30 0.58
Condition: In Condition 638.00 638 0.00 0.59
585,56 588 -0.44 0,50
Customer: T4TE1 748 0,39 0.59
BO7.04 807 0.04 0.59
F Sl
I bsorbs Unit Under Calibration Caorrection Uncartainty
Environment Smparie ! : 0.0000 0.000 0.0000 0,0045
Hummidty af  %RH = TN bt 0.5880 0.588 0.0010 0.0045
420 nm
0.7604 0.759 00014 0.0045
Calibration Place: Double A (1891) Public Company Limited. (Water Laboratory IP1) 1.0241 1.024 0.0001 0.0045
1 Moo 2, Thatoom, Srimahaphot, 0.0000 0.000 0.0000 0.0045
Prachinburi 25140 Thailand. 0.5782 0.577 0.0012 0.0045
440 nm
0.7430 0.740 0.0030 0.0045
Calibration By: Mr.Piyapat Saidoung 1.0018 1.001 0.0006 0.0045
Calibration Date: 31 Oclober 2023 0.0000 0.000 0.0000 0.0045
The Method used: In house methad, CAL-WI-24, base on ASTM E 275-08 and ASTM E 387-04 0.5283 0.529 -0.0007 0.0045
485 nm
Traceability: This certifi is le to the CRM r ined by Mational Institute of Standards and 0.6854 0.685 0.0004 0.0045
Technology (NIST) through Stama Scientific Limited, 0.9508 0.951 -0.0001 0.0045
The standard for Wavelength Certificate No. 105931 and 111584 0.0000 0.000 0.0000 0.0045
The standard for Photometric Certificate Mo. 105840 0.5457 0.544 0.0017 0.0045
The standard for Stray li sl 0.6044 0.692 0.0024 0.0045
0.9965 0.995 0.0015 0.0045
0.0000 0.000 0.0000 0.0045
0.5837 0.581 0.0027 0.0045
580 nm
0.7223 0.718 0.0043 0.0045
1.0935 1.089 0.0045 0.0045
Thi Bceording 1o the Intermali 0.0000 0.000 0.0000 0.0045
rafionall laboralories.
The M uncertainky which is bl 0.5675 0.565 0.0025 0.0045
provida @ kel of canfidencs of 95%. s oot 635 nm
These resulks may ks slfaclad by deviskions frem specilind condiicns, The 0.6900 0.686 0.0040 0.0045
reproduced except in full withoul spproval of DKSH Technology Limited, .
i Rorvesicrs oo vt b Busesirid A TAIAS G 1.0862 1083 o Ffa
TKSH Technoiogy Limied DHEH Tashnology Limiled
65T fnniAin AP e e YI0E0 ¥ 16260
253 Buktumwil Fnad, Ba rakhancng, Banguok 10263 2679 Suktumat Anad, Bangohak, Prrkhanong, Bangkok 10260
Phone: +86 269 7000 Emait te: Phone: «66 2630 7000 Emal i i ‘Websia:
Delivering Growth - in Asia and Beyond, CAL-FM-CO6-15: 12 Sep 2022 Delivering Growth - in Asia and Beyond. CAL-FM-COB-15: 12 Sep 2022
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Certificate No.: C06230521 Page 3of 3
e WO-00008310
Calibration Results: wilaidoelio; SPECTROPHOTOMETER 5u: DR3900 wnuaadas: 2008400
Without Adjustment T
wI1vEn (Su) AIIRED (79
Stray light * 31 Oct 2023 srunsmeraLEn 31 Oct 2023 WnBe
Standard: cut-off UuC: Wavelength (nm) UUC: Transmission (%T) Absorbance ( A) . T
unid | balné unéi | balnd
391.94 +-0.11 nm 392 42 1.377
General
= [m] 1 A Ay TIHARRY = o
* Calibration Marked " Not TIS1 Accredited " in this Certificate have been included for compleleness, 0 D r
=] [m] 2 FrwiEeam ( goaldiion, nulu-uaniFio) =] [m]
[m] o 3 v dn - A @S0 (On-Off Swicth) [m] o
The End of Certificate = o 4 unm (Keypad) o
[m] 5 e (Display, Screen Contrast) = [m]
Spectraphofomeler
0 0 6 useindlvivh (Battery Backup) >= 2.5 VDC [m] (]
O | 7 firmpuiBianauuTirdu (Wavelength Control) o (]
= m] 8 ATWLTIRR (Wavelength Check) = a B07Tnm=807.0nm
O ] 9. wwasiuflaug (UV < 3,000 hour) [m] [m]
= O 10, uwarindiaus (Visible < 5,000 hour) = ]
0 0 1. wasiaaiodows (Carousel Module) [m] =}
PH Metar and Conductivity Metar
| O 12.  GifiaTvem ( Electrode and Connection Cable ) o [m]
0 O 13, sedudsazatylu Electrode (Level KCI) [m] [m]
| 0 14.  shilnfulany Electrode (Dust Protection Hood) (] [
O m| 15, wdudidaTvm (Stand) [m] [m]
m] ] 16. dﬁmwﬂuﬁﬁ'hﬁa (Mo Sample) =] [m]
'm| O 17, whunsAsETEE (>= 2.5 Tadu 3.0) o [m]
Autornatic tirator
] (] 18.  @nw Piston Burettes [m] [m]
m] ] 19.  Function Rinsing and Dosing [m] [m]
=] =] 20, sanmaEseaussUnsailsznan o o
Wenfuitauusls :
Mr.Plyapat Saidoung
Service Engineer
whin s dvon e TTal] €4 il Bintosry maTulal difn
DS Tachnology Limited DHCEH Tachnokgy Limiod
! Py . T e
2533 Sukisumwil Fcsad, Bangohak, Phrakhanong, Bangkok .:: Z37 Sukrael Roas, Bargshak, Pivakhamong, Bangkok :3&'3
Phona; «606 2638 7000 Emat Wabai Phene: +68 7035 7000 Emait info, com  Webalte:

Delivering Growth - in Asia and Beyond. GAL-FM-COB-15- 12 Sep 2022 Delivering Growth - in Asia and Beyond. CAL-FM-R31-03: 20 Jul 2025
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&= DKSH &= DKSH

Certificate No.: C06230520 Page 2of 3
Certificate of Calibration
Calibration Results:
WCTISITES 17025 Without Adjustment
preasEay
Equipment: SPECTROPHOTOMETER Certificate No.: C08230520 Wavelength Accuracy (nm), The spectral bandwidth of Std at 5 nm and UUC at 5 nm
Model: DR3200 lssued Date: 03 Novemnber 2023 Standard Wavelength Unit Under Calibration Carraction Uncertalnty
Serial No. (or ID.): 1918120 Job Mo.: WIO-00008310 418.40 418 040 04a
Manufaciurer: HACH Page: 10f 3 456.30 459 0.30 0.59
Condition: In Condition 636.00 638 0.00 0.59
585.56 586 -0.44 0.59
Customer: 74761 T4B -0.38 0.5
807.04 BOT 0,04 0.59
Ph e A v (i
Unit Under Calibration Correction Uncartainty
Brvtionment Condtion. 0.0000 0.000 0.0000 0.0045
Humidi
ursichty 0.5890 0.588 0.0010 0.0045
420 nm
0.7604 0.758 0.0024 0.0045
Calibration Place: 1.0241 1.024 00001 0.0045
0,0000 0.000 0.0000 0.0045
0.5782 0577 00012 0.0045
440 nrm
0,7430 0740 0.0030 00045
Calibration By: 1.0016 1.001 0.0006 0.0045
Calibration Date: 0,0000 0.000 0.0000 0.0045
The Method used: e on ASTM E 275-08 and ASTM E 387-04 0.5283 0.528 -0.0007 0.0045
2 465 nm
Traceability: This cerfificate is traceable to the CRM maintained by National Institute of Standards and 0,6854 0.685 0.0004 0.0045
Technology (MIST) through Starna Scientific Limited. 0.9509 0.952 0,001 0.0045
The standard for Wavelength Cestificate No. 105931 and 111584 0.0000 0.000 0.0000 0.0045
The standard for Photometric Certificate No. 105840 0.5457 0.544 0.0017 0.0045
i ifica 546.1 nm
The standard for Stray light Certifi 0.6844 0.692 0.0024 0.0045
0.9965 0.995 0.0015 0.0045
0.0000 0.000 0.0000 0.0045
0.5837 0.581 0.0027 0.0045
590 nm
0.7223 0719 0.0033 0.0045
1.0935 1.080 0.0035 0.0045
It Ienaationat Symcemm of 0.0000 0.000 0.0000 0.0045
nationad standard o othar meognized national standard laboratories.
The measurersent uncartainty stated is tha axpanded uncerainty which Is cbtained fram tha standard uncerlainty multiplied by the caverage faclor (k=2 1o 0.5675 0.565 0.0025 0.0045
prvide a level of confidence of appreximalely B5%. 1 is determined i accoedance with the Guide to Exprassion of Uncartsinty in Measurement (GUM). &35 nm
These results may be affected by deviations from specied condifions. The resulls relsbe anly % 1he items tesled, calbrated or sampled. The repor shall not be 0.6900 0.687 0.0030 0.0045
[ wht f DKSH Technalogy .
h:m::::fml:;‘::‘:"m approval of DKSH Technology Limited. 1.0862 1,084 0.0022 0.0045

¥ imiosirs e TuTal doin
DHSH Tachnology Limind

DHEH Tachnoiogy Limisd

0 3 wares 0260
2531 Bukhermvd e, Bargchak, Pheaiksanong, Bangiok HI260
Phene: +66 2633 000 3

10280
333 Sukhum Riows, Bengenas, Prrakhancng, Banghon 10280
Phenic +66 2833 7000 Emal Wtste: ]

Delivering Growth - in Asia and Beyond.

CAL-FM-C08-15: 12 Sep 2022
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Certificate No.: COB230520 Page def 3 .
miiluem: WO-D0008310
Calibration Results: wilmainedia; SPECTROPHOTOMETER 4u: DR3900 wineeuedas: 1918120
Without Adjustment = 1
ATIeEa (Fu) WA (dd)
Stray light * 31 Oct 2023 unaRTIRibn 31 Oct 2023 AUTRITVT )
Standard: cut-off UUC: Wavelength (nm) UUC: Transmission (%T) Absorbance { A) ]
Unf | balni uni | alni
391.94 +-0.11 nm 392 35 1.456
General
[m] O 1. Arwduysouedas O
* Callbration Marked * Mot TISI Accredited " in this Certificate have been included for completeness. T [ F
(m] 2, Arsana ( waaladnou, molu-uanieda) (]
= O 3 A {in — iR w0 (On-Off Swicth) & O
The End of Certificate o] 0 4, dunm (Keypad) = O
m] 5. wias (Display, Screen Contrast) O
0 0 6. usiiulvivh (Battery Backup) = 2.5 VDG o 0
[m| [m] 7. dnopufaneuuriaiu (Wavelength Control) | O
[m] 8. ATmEIARU (Wavelength Check) &= 0O BOTnm=807_2nm
o o 9. umasruflauds (UV < 3,000 hour) [m] o
= [m] 10, umarnilauds (Visible < 5,000 hour) = [m]
(] | 11, wodimMaedian (Carousel Module) [m] 0
PH Meter and Conductivity Meter
o (] 12, ®finTvsm ( Electrode and Connection Cable ) O (m]
o m] 13, s=diudsazanulu Electrode (Level KCI ) [m] [m]
[m] O 14, shilafulane Electrode (Dust Protection Hood) [m] o
o | 15, sdufdaTvsm (Stand) [m] o
O | 16, ﬁﬂﬂ‘l’\l]‘l;\l%?{ﬂ (Mo Sample) [m] o
[m) 'm] 17, seumsABruEaue (>= 2.5 Tufu 3.0) m} ]
Autornatic tirstor
(] ] 18,  dnw Piston Buretles [m} [m]
m] m] 18, Function Rinsing and Dosing ] [m]
(m] m] 20. 1:u1.r\‘1't|ﬁ'|uu'|\ma:mjnsr-h]i:nmj [m] [m]
Wonaaiual ;
Mr.Piyapat Saidoung
Service Engineer
utdn fminnoy mnTuTnl diin 1t Ainiorury e TuTall doin
DEH Technology Limind DRCSH Tach immitnd
a3 10280 2533 MUUARLIN LN rewes Tl AR 10260
2533 Sukhumvil Roed, Basgehal, Prrakhanong. Banghok 10260 2533 Bukhumvit Road, Bargohak, Fhuakhanong, Banghok 10260
Fhone: Emai: i Wabeste: ok Phonec +66 2633 TO00  Emait. Wbeste

Delivering Growth - in Asia and Beyond, CAL-FM-CD6-15: 12 Sep 2022
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&= DKSH

Certificate of Calibration

NSCNSHS 10
Py
Equipment: pH METER Certificate No.: CO7230542
Model: SevenEasy Issued Date: 3 November 2023
Sarial No. {or ID.): 1232025225 Job Mo.: WO-00008310
Manufacturar: Mettler Toledo Page: 10f 3
Electrode Serial No.: 1220653 Model:  405-60-T-PA-S8M120 pH Brand:  Meftler Toledo
Candition: In Condition
Customer:
Amphur Srimahaphote, Prachinburi 25140 Thailand
Environment Condition: Temperature 265 "C S 02 °C

Humidity 66.5 %WRH 22 %RH

Calibration Placa:

Calibration By:
Calibration Date:
The Method used:
Traceability: rough primary
meauremeant method Harmed cell, through CPAchem Lid. (ISQYIEC 17034) Cedtificate
Mo. B73613, 873615, 931984 And pH Scale fraceable to the SI Units maimained by
Mational Institute of Metrology (NIMT), Thailand through Industrial Foundation
Electrical and Electronics Institute Certificate No. CA20230350EA

4 etarmational Systam
or nafional standsed o o recognized
The messurement uncertainty s which is ebtained from the standard uncertainty mubipked by the coverage factar (k<2} 1o
provide a evel of confidence of apers ‘mccondance with the Guide to Expression of Unceriainty in Measurement (GUM].
These resubs may be affeced by devisions from speciied ior, This resulls relade anly b 1he ilems tesied, calloealnd or sampled. The ropart shal nt
be reproduced except in full without approval of DKSH Technalogy Limied.

i Rrunrtivn o TuTll €vin
DKSH Tactnokogy Limied

020
2533 Sukbumi! Aoad, Bangchak, Phmkhancng, Baegeck 11260
Phone: 66 2638 7000 Emat: - "

Delivering Growth - in Asia and Beyond, CAL-FM-COT-13: 12 Sep 2022

€& DKSH

Certificate No.: COT230542 Pape 3of 3

Electrode Test Results*

The three-paint calibration using three standard buffer solutions; pH 4,008 , pH 6,986 and pH 8,987
-During calibration, display of pH meter reading; pH 4.00 , pH 7.00 and pH 10,01

The practical slope of the pH electrode; 57.91 (mVipH), 97.88%

The zero point of the pH alectrode; 7.10 (pH)
Sample Test Results
Standard Buffer Unit Under . Uncertainty of

e e (pH 2 Factor (k
Solution (pH) Calibration {pH) Diisrerics () Measurement (pH) Caverage Fader 0%

4.008 4.00 -0.00& 0.0072 200

6.986 7.00 0.014 0.010 200

9.997 10.01 0.013 0.014 2.00

* Calibration Marked * Mot TISI Accredited " in this Certificate have bean included for completeness,

The End of Certificate

hdn fusinsay v TuTal daiin
DKEH Tachnckogy Liskisd

1
2533 Sekhumi Road, Bangehak, Prrakhanong, Bangkok 1
Fore:

0260
10260

Delivering Growth - in Asia and Beyond. CAL-FM-CO7-13: 12 Sep 2022

Cerlificate No.: C07230542

Calibration Results:

&z DKSH

PageZof 3

pH Scale
Input pH Meter Reading R Uncertainty of overaga Facicr i
it (mv)
(mV) (mV) Error (mV) (pH)
41412 414 <012 0.00 0.58 2,00
354.56 355 0.04 1.00 0.58 2.00
295.8 286 020 2.00 0.58 2.00
236,64 236 -0.64 3.00 0.58 2.00
118.32 118 -0.32 5.00 0.58 200 B
58.16 59 -0.16 6.00 0.58 2.00
0 0 0.00 7.00 0.58 2.00

-58.16 -59 (':l..13 8.00 0.58 3 ZDD
-118.32 -119 0.68 9.00 0.58 2.00
-177.48 -178 0.52 10.00 0.58 2.00
-236.64 =237 -0.36 11.00 0.58 2.00

-295.8 -298 -0.20 12.00 0.58 ZDD
-354.96 -355 -0.04 13.00 0.58 2.00
-414.12 414 0.2 13.99 0.58 2.00

tin Bimicmory ma TuTal dafin
5H Uimind

3D NUATIN N s TR DTOLAY 16260
2533 Bukivarmd Fioas, Bangohat, Proakhanoeq, Banghok 10280
Fhone: +66 2635 7000 i ‘riebgka: thaiand

Delivering Growth - in Asia and Beyond.

CAL-FM-CO7-13: 12 Sep 2022

&% DKSH

lunsndausnwiAdasindiuanaay

wilandaidia: pH METER 'iu'. SevenEasy

wrifluame WO-00008310
wnuameton 1232025225

wREay (5u) ATIvHEY ()
01 Mow 2023 FIATRsIEER 01 Mov 2023 WUILHMF
iné | Lilnd Und | balnd
General
= 0 1. ewsngsaiaas ] o
[m] = 2. prwdzaa | saeldiiaa, nolu-uaniada) = [m]
O 3. @me On - ln wioe (On-Off Swicth) = m]
= o 4. funa (Keypad) = [=]
= (] 5 Wi (Display, Screen Contrast) = (]
Spectrophotometer
[m] [m] 6.  usiulvivh (Battery Backup) >= 25 VDG O o
O o 7. dmwnudanasiueraai gth Contral) | [ o
) (] 8. mrmuviadu (Wavelength Check) [m] O
O o 9. ummriiiaugs (UY < 3,000 hour) O O
O o 10, umasrinudlauss (Visible < 5,000 hour) 0 ]
0 (] 1. Tedavmuitan (Carousel Module) O |
o Meter and Conductivity Mefer
| (] 12, WfiaTnsn | Elecirode and Connection Cable ) In 0
= [ 13, sedvansazateiu Electrode (Level KCI ) = O
= [m] 14, ehilafwane Electrode (Dust Protection Hood) [ O
| (] 15, wviuliiaTven (Stand) 0 [m]
Turbidimedar
0O o 16, AIRwuieER (No Sample) o [m]
i [m] 17, sedumssaesTnasiuas (>= 2.5 i 3.0) [m] [m]
Automatic titrator
O ] 18, dn Piston Burettes [m] a
m] [m] 19, Function Rinsing and Dosing (=] [m]
O O 20, seuwvieduuwazgnsailsenay [m) [m]
ubaygauuai :
Mr.Plyapat Saidoung
Service Engineer
gl

0280
2533 Sukiumail Ainad, Bangehah, Pamkhancng, Banghok 10280
Prone: +66 2639 7000 Emait i Wbt watang

Delivering Growth - In Asla and Beyond,
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&z DKSH

Certificate of Calibration

MECTISITIS 17025
ot
Equipment: Digital Thermometer with Probe Certificate No.: C15231038
Model: SevenEasy Issued Date: 03 November 2023
Serial Na.: 1232025225 Job Mo.: WO-00008310
Manufacturer. Mettier Toledo 1D Mo.: -
Condition: i 1of 2
Customer:

Environment Condiion: Temperature: 30°C E 10°Cc
55 %RH * 25 %RH
220 VAC & 10 %

Humidity:
Voltage:

Calibration Place:

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

hi ording 15 th Inematicnal Systam of Units {51 1 provides traceabilty of
meaue i recogrized rascrsl staedand aborstones,

The measuremenl uncertainty stated is the axpanded wmosrtsinky which is cbtained from the standard urcseainty muliplied by the
o provide 3 level of confidence of approaimately 25%. 1 is detsrmined in accoedance wilh the Guide to Exprassion of
UM}

These rasults may bs sMeced by deviations from specified condticns. The resulls relate orly 1o the ilems tested, calbrated ar sampled.
The repont shall nol b repvoduced axcept i Tull wilhoul spproval of DKSH Technology Limded,

caverage factor
Uncastainty In Measuroment

i fumomoy mnTuTal duin
DKEH Technology Limknd

2533 Eukhumei Read, Basgehak, Preskhanong, Bangkck
: To00

1 10260
10260

Dl

Carrection (€

05

0.0

05

ivering Growth - in Asia and Beyond. CALFM-CI5-14: 08 Dee 2027

Without Adjustment
Job Ne.: WO-00008310

00 50 - 100 15.0 200 250 300

mincert 1} Lincert |

Temperature (€}

&z DKSH

Cerdificate No.: C15231038 Page: 2of 2

Calibration Results:

Without Adjustment
Sensar Type: RTD Channel: Correction

Diameter (mm) 15 Length (mm): 120 Immersion (mm): 110

Calibrale Point{"C) | STD.Reading (*C) | UUC. Reading ("C) |Comection of ULIC 'C)| Uncertainly (+ *C)
25.0 24.994 25.0 -0.006 0.20
The End of Certificate

dn Busiorary maTuTall daiin
DKEH Technology Linked

Tarea nyamani e 10260
2533 Sukhumet oo, Bangerak, Pheakhanang, Bengsok 11260
65 53 TO00  Emak:

Dedivering Growth - in Asia and Beyond. CAL-FM-C15-14: DG Dec 2022

&z DKSH

lunsaadaudnmindafiaagauugf

wwrniflueny WO-00008310
aflmedasila: Digital Thermometer with Probe u: SevenEasy

wunmaueos: 1232025225

AsrRdI (3u) ne1AdBY (F)
31-0ct-2023 SunsrsaEn 31-Oct-2023 ALTRERED]
unéi | Lalni uni | Talni
General

= O 1. dwiv [ m]

] a 2. Adapter / Power supply 220/ 110 VAC [m]

= [m] 3. i Main Switch [ a

[m] 4. @it Selector Key = [m]

= m] 5. maudmisa Display O

m] ] 6. Battery ] ] i

] =] 7. dAnmwdeas [m] Im]

[ O 8. dnw Sensor( In JEx) o

amuuel :

Mr. Piyapat Saidoung

Service Engineer

il Rusweaory enaTuTad Gvia

DKSH Tachaoiogy Limiled

2530 maurn U e Teus nanerTun 10260
259 Sukhurmil Ainad, Bangehak, P Dergha 10280

hene: 468 2630 1050 Ereant bt
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&z DKSH

Certificate of Calibration

Equipmant: pH METER Certificate No.: COTZ30543
Model: Seven2Go 52 Issued Date: 3 November 2023
Serial No. (or ID.): BEIIBBGTST Job Ne.: WO-00008310
Manufacturer: Mettler Toledo Page: 1of 3
Electrode Serial Mo.: 2351365 Model:  InLabExpertGo-ISM Brand:  Mettler Toledo
Condition: In Condition
Customer:
Environment Condition: Temperature 265 °C t 02 ©
Humidity 6.5 $RH
Calibration Place: IP1)
Calibration By:
Calibration Date:
The Method used:
Traceability: raceam 10 s 2 ough primary

&z DKSH

15 cartimcale s almp £51 15 ass0Ne
meaurement method Hamed cell, through CPAchem Ltd. (ISOAEC 17034) Certificate
No. 873613, 873615, 931984 And pH Scale traceable to the Sl Units maintained by
National Institute of Metrology (NIMT), Thailand through Industrial Foundation
Electrical and Electranics Institute Certificate No. CA20230350EA

This ce
o natcnal staniand Of cther recognized nalknal SlANdaY labOrAloHes,
The measurement uncertainty stated is the expanded unceriainty which is cblsined from ihe stan
provide a level of confidence of approximately B5%. i is determined in acoordancs with the Guide 1o Expres:
These results may be atfected by deviaions from specified condiions. The results relste orly Lo B iems Tesied, calbrated of sampled, Tha report shall nat
be rependuced except in full without approval of DKSH Technology Limited

Inlomatiorel Systees 0.0

whiin ferun s s TiTall din
DK Tochnology Limiied
2539

280
2633 Subfumwil Fload, Bargehak, Phisistanong, Senghick 1260
Pror: +56 3630 7000 Emait Loom Webshe: et

Delivering Growth - in Asia and Beyond. CAL-FM-CO7-13: 12 Sep 2022

&= DKSH

Certificate No.: CO7230543 Page 3of 3

Certificate No.: C07230543 Page Zof 3
Calibration Results:
pH Scale
Input pH Meter Reading Uncertainty of Ceorage Eacior ()
(mv)
{mV) (V) Error (mV) (pH)
41412 414 012 0.02 0.58 200
35496 355 0.04 102 0.58 200 |
2958 205 080 2020 |  os | 200
| 2364 | 2% 064 302 088 2,00
T 77.48 177 048 4m 0.58 2.00
118.32 118 032 501 0.58 2.00
59,16 59 016 o Eoﬂ 0.58 200
0 0 0.00 7.00 0.58 200 |
Tsni8 59 0.16 8.00 0.58 2,00
-118.32 118 032 8.99 0.58 200
-177.48 177 0.48 299 0.58 2,00
23664 236 0564 " i0ms 0.58 2.00
2958 295 0.80 1198 0.58 2,00
-354.96 -355 0,04 12.88 0.58 2.00
-414,12 414 012 : 139& E ) 0.58 2,00

whin fmnter e TuTel 4+
DHEH Tacknolory Lisied

0260
2533 Sukhumsi Roa, Bangchak. Phrmikhancng, Bangeok 10260
Prona: 466 2638 Emait wal

st

Delivering Growth - in Asia and Beyond.

unsradausnImAsasindeuinaan

CAL-FM-CO7-13- 12 Sep 2022

&z DKSH

Electrode Test Results*

afimadaeiia; pH METER

Su; Seven2Go S2

iy WO-00008310

vnulauAtos: BEIIBEETST

wvI9EDL (Fu)

nTIRAEY (F)

The three-point calibration using three standard buffer solutions; pH 4,008 | pH 6.986 and pH 9,997

-During calibration, display of pH metar reading; pH 4.01 , pH 7.00 and pH 10.01

The practical slope of the pH alectrode;

The zero paint of the pH electrode;

Sample Test Results

57.84 (mVipH),
7.08 (pH)

9777T%

Standard Buffer
Solution (pH)

Unit Under
Calibration (pH)

Difference (pH)

Uneertainty of
Measurement (pH)

Coverage Factor (k)

4.008 4.01 0.002 0.0072 2.00
6.986 7.00 0.014 0.011 2,00
9.997 10.01 0.013 0.014 2,00

* Calibration Marked " Mot TiS| Accredited " in this Certificale have been included for completeness

The End of Certificate
il Bobeaiind o 1ol G
DHSH T Limited
‘2530 I a4 s T T 260
2500 Sukhumyit Ainad, Bangchak, Prmkhancng, Benghok 10260
Phins: 486 2630 7000 Ervad Wi thadand

Delivering Growth - in Asia and Beyond.

CAL-FM-CO7-13: 12 Sep 2022

31 Oct 2023 UNSATINTR 31 Oct 2023 WAL
Unéi | Tnink né | balnd
General
] [m] 1. ArwsuysouAto O
= o 2. Arwezam ( aelddoune, mulu-uaniados) = =
o 3. v ila - @B0e (On-Off Swicth) B [m]
@ 0 | 4 e (Keypad) @ | O
= m] 5. wine (Display, Screen Contrast) = (u|
Spectrophotometer
o O 6. uswiiwlviviy (Battery Backup) >= 2.5 VDC O o
Gl 0 7. oy AL REL Control) O [m]
[m] m] 8 ATHETREL (Wavelength Check) (] [m}
o o 9. umawiailauge (UV < 3,000 hour) 0 o
[m] O 10, umsrwilaus (Visible < 5,000 hour) O [m]
o O 11, wae¥amaudiagte (Carousel Module) [m] [m]

pH Meter and Conductivity Meder

= [m] 12, BfinTnsm  Electrode and Connection Cable ) = [m]
o o 13.  swfuehsazateu Electrode (Level KCI ) 0 [m]
= O 14, ehilafwlate Electrode (Dust Protection Hood) [m]
| o 15, éiuBildaTnsm (Stand) [m] [m]
o o 16, eersudiingn (No Sample) m| o
[} [m) 17.  seéumssassTamnd (>= 2.5 hifiu 3.0) =] [m]
ic titrator
[m] [m] 18, dnw Piston Buretles O [m}
[m] [m] 18, Function Rinsing and Dosing [m] [m]
[m] O 20. 1=um'inmumuuamﬂn1n:ﬂs:nau [m] O
RN

1A Rumostion e T el dofie
HEH T u

2533 MULAIH UMW e TR TR 10260
2632 Sushumwil Finad, khanong, Banghok 15260
Phane: 460 2608 7000 Emal ety d

Delivering Growth - In Asia and Beyond.
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&z DKSH

Certificate of Calibration

MECTISITE 17025
Py
Equipment: Digital Thermometer with Probe Certificate No.: C15231038
Model: Seven2Go 52 Issued Date: 03 November 2023
Serial No.: BEIZBBETET Job No.: WO-00008310
Manufacturer: Mettier Toledo 1D Mo.: -
Condition: In Condition Page: 1of 2
Customer:
Environment Conditio

55%RH + 25 %RH
Voltage: 220VAC % 10 %

Calibration Place:

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

This canificate is issued the units of messwmant sccording to the Intemational System af
meaurement bo inlematicnal of nationsl standard of efer recognized national standard laboratarlas,
The measursment uncartainty slated is the expanded uncersinty which & oblained fram the standand uncertainty muliplied by the
caverage factar o provide  level of confidence of approximatety 95%. 1L is determined in acecedance wilh the Guide to Expression of
irity in Measurement (GUM).
Thase results may be affected by deviations from specifind conditions, The resulls relate orly o the ilems tested, calibrated or sampled.
The report shall not b regeoduced excapt in full wilhout approval of DKSH Technology Limited,

whiin fomomar nenTuTal didn
DK Technology Limknd

10260
2533 Sukhumait Rsad, Basgehal, Phvakhanong, Banghok 10250
Phore: +55 2638 7000 o

Delivering Growth - in Asia and Beyond. CAL-FM-C15-14: 06 Dec 2022

Without Adjustment
Job No.: WO-00008310
20 B AP

0.0 50

150 200 260 00

WCorrecion Uincert f+} mUncert |3 Temperature (€}

&z DKSH

Certificate No.: C15231039 Page: 20of 2

Calibration Results:

Without Adjustment
Sensor Type: RTD

Diameter (mm) 15

Channel: Correction

Length (mmj): 120

Calibrate Point.{"C) | STD. Reading {"C) | UUC. Reading ("C) |Comection of UUC ("C}| Uncertainty (£ “C)
250 24 986 251 -0.104 0.20

Immersion {mm): 110

The End of Certificate

v Bumicsirs mnTuTal difn
DKSH T Liming

‘2531 UMY AR s T ey 10260
2533 Euishamil Fioad, Bangchak, Phakhanong, Bengkok 10263
Phone: 460 2608 7000 Emai: com raidand

Delivering Growth - in Asia and Beyond. CAL-FM-C15-14; 06 Dec 2022

&= DKSH

lupsradaudnmiaialiaiagaiugl

wifluemy WO-00008310

afinedaciia; Digital Thermometer with Probe u; Seven2Go S2
winmamATe: BE33886757
weaEay (3u) NI ()
31-Oct-2023 unsRTIan 31-0ct-2023 WHILWR
it | bind Und | Lidnd

General

= m] 1. d@wi [m]

[m] (m] 2. Adapter | Power supply 220/ 110 VAC [m] [m] Taadl

] m] 3. i Main Switch ] [u]

O 4. miu Selector Key O

& [m] 5 nriLERHA Display [m]

] [m] 6. Baftery [ O

=] O 7. amwiedas = ]

= [m] 8. d@nm Sensor{ In /Ex) [m}

amuul :

Mr. Piyapat Saidoung

Service Engineer

whin Remsdzon o TuTad ¢vie
DKSH Tuchiology Limiied

v 10260
2533 Sukhwmwil Fioad, Bangohas, Prrkhancag. Bangkok 10260
Prore: 466 2638 7000 Emat et atan
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&z DKSH

Certificate of Calibration

IS TR
ey
Equipment: Hat Air Oven Certificate No.: 31232274
Model: UF110 Issued Date: 09 November 2023
Serial Mo.(or ID): B417.1014 Job No.: WO-00008310
Manufacturer: Memmert Page: 1 of 4
Condition: In Condition Ventilation Valve: Closed
Shelves{pc.): 2
Customer:
Envi Condition:  Temp re: 24°C 4 1.0 "C
Hurmidity: 54 %RH - 51 %RH
Voltage: 230 VAC * 3.2 VAC
Calibration Place:
Calibration By:
Calibration Date:
The Method used:
Traceability:

This cerlificate is issued the units of measurement according f the Inlmational Sysl
intermational or natiorsal standard or other recognized nfional standard lboratores.

The measuremant unceriainty staled is the expanded uncertainty which is cbtained from the standard uncertainly mudtipied by he coverage factar
[k=2] Lo prwidie & laved of confidence of appreximalaly 95%. I Is determined in accordance with Be Gude to Expression of Urcertainly in Messwoment
(EUM).

These resuts may be affecied by devialions from specified condilions. The resulls relste only % the Bems tested, calbrated o sampled. The report
shall nol be reprocuced sxcept in full without approval of DKSH Technology Limited.

i fumney e Tutall duin
DKEH Technology Limkad

10260
2813 Sokhurmd Rosd, Bangchak, Preskhanosg, Bangkok 10280
Phosa: +65 630 TO00  Emait

Dedivering Growth - in Asia and Beyond. CAL-FM-C31-10; 12 Sep 2022

&= DKSH

&z DKSH

Certificate No.: C31232274 Page: 2of4
.
#e
H |H
Standard Installation Locations
Valume (Cabbration Zone)= 50 (Liters)
Inside chamber: W= 56 (cm) D= 40 (cm) H= 48 {cm)
Standard Locations (1, #2, &3, #4): w= B (cm) d=5 (cm) h=5 {cm)
Standard Localions (#5, #5, #7, #8): w= 86 [cm) d=5 (cm) h= 5 (em)
#9: Geometric center of the chamber
Paosition of Std #1 #2 #2 ## #5 #B #7 #e #3
Channel of Logger 301 | 302 | 303 | 304 | 305 | 306 | 307 | 308 | 309

Definitions
Indicating Temperature. The average reading of indicating device which forms the integral part of the enclosure.

Measured Temperaiure: The average reading of standards at any positlons or locatien

¢ The maximum dil of between of any probes and the

measured temperature at the reference location which are observed at same time or at close observation time as

possible to ine the P pattern or with the chamber at steady-state. The reference
probe is preferably located in the geometric center of the chamber.

Measured Stabfify: The one-hall of greatest i of

at any one probe,

Overglf Variatior. The difference of

and minimum p fa) bsarvation time.

whin o T Tol ddta
DKSH Technology Limiled

T 10280
2533 Soksumuil Pasd, Bargehsi, Phrakhanong, Barghok 16260
Phane: <66 2630 7000 Email i

Delivering Growth - in Asia and Beyond. CAL-FM-C31-10: 12 Sep 2022

&z DKSH

Certificate No.: C31232274 Page: 3of4
Calibration Results:
Before adjustment
Setting: Indicating: #1: LS #4085 We W7 WE W
160.0 180.0 181,69 180.65 181,55 180.91 179.79 179.96 179.14 179.90 180.11
After adjustment
Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 104.0 °C
I B e L
('c) "C) (£*C)
#1 104,57 0.57 0.39
#2 104.23 0.23 0.39
#3 104,52 052 0.38
#4 104.30 0.30 0.39
WE 103,71 -0.29 0.38
e 103.85 0.15 0.39
wr 103,47 053 0.39
#B 103.85 0.15 030
Ho 103.90 0.10 0.39
Temperature Distribution
Desired Sefting icati Temp al Spread Locations (*C) Uncertainty
("c) {"C) (*c) # 2 #3 fid #5 #6 #T #8 #9 {&*C)"
104.0 104.0 104.0  [104.57(104.23/104.52[104.30(103.71103.85/103.47[103.85103.90) 0.39
Chamber Characterization
icating Uni Measured Stability Crverall Variation
(°C) "C) (+°C) {°C)
104.0 o070 0.07 120
Mote: * Maximum uncertainty of the each position
i Fusnnaes walulall da
DA TecknakgyLinad _—
P B8 830 000 Enda e oo Wbt ans

Delivering Growth - in Asia and Beyond.

CALFM-C31-10: 12 Sep 2022

Certificate No.: C31232274 Page: 4of4
After adjustment (Cont.)
Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 180.0 °C
) T:‘:‘::zf:m Correctlon of UUC Uncertainty
Locations
("c) ) (£°C)
# 181.34 1.34 0.51
2 180.32 0.32 0.50
#3 181.18 119 0.50
a4 180.56 0.56 0.50
#i5 179.41 -0.59 0.50
#6 179.63 -0.37 0.50
w7 178.79 1.1 0.50
#2 179.57 <043 0.50
#a 179.77 -0.23 0.50
Temperature Distribution
Desired | Setfing at Spread Locations (*C) Uncartainty
("€ (°c) ey #1 | #2 | #3 | %4 | #5 | #6 | 47 | #8 | 49 (£ °C)*
180.0 180.0 1B0.0  [181.34{180.32[181.19|180,56(179.41[179,63[178.79[170.57[179.77 0.51
Chamber Characterization
{ [ d L Measured Stability Overall Variation
("C) {"C) (=°C) (C)
180.0 1.66 012 275
Mote: * Maximum uncerainty of the each position
The End of Certificate

wtin Sunnsoy i TuTall daifn
DKEH Technology Lisbed
sammasTang 10280
2633 Sskhumvt Roas, Basgehak, Phesktances, Banghos 10250
Phena: +66 2533 7000 Emait Wbzt www

Delivering Growth - in Asia and Beyond,
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Carr_Distribution & Max_Measurement Uncertainty
Job_Me. WO -00008310
Coreection [:€) After adjustment
70 R
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Temperature Distribution @ 104.0°C
s’ Job_Na, WO-0000310
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&= DKSH

lunsedaudnmiaiasmuaugugi

wwwiluamy WO-00008310
afimAdasdia: Hot Air Oven ‘iu: UF110

winuamatas: B417.1014

12, dnwioiesaa

B

ATIREnY (Fu) ATTRday (a'a]
01 MNowv 2023 PRI 01 Nov 2023 WULMR
Und | Tidnd unf | bhing
General
(] [m] 1. awld =] [m]
= [m] 2. i Main Switch [m] [m]
| [m] 3. iU Selector Key [m] [m]
[ ] 4, nldmER Display [m} (]
] [m] 5. maiu vinay = (m]
[z a 6. d@nw Lever of Ventilation valve = m]
[} (m] 7. @nw Lever door open f close O
[ [m] 8, @nw Door seal ]
[m] [m] 9. maheweaesuy Safety O
[m] [m] 10, mseuesesiaraadu (m] m] lifl
] [m] M, e [m} O Tl
| [m] O
=] [m] O

13. amuumﬁu [ ﬂ'ﬂ"lll?lﬂ-;ﬂlﬁgﬂ\l

B

Al :

Mr. Suphanimit Khamnonphoem

Service Engineer

i Bz e T8 S
DHKSH Tochaciogy Limiled

e 080
3553 Sukeumt o, Bangchais, Prrakhancng, Banghok 10380
Phons: +66 26307000 Email & Wataite:

Delivering Growth - in Asia and Beyond.

Temperature Distribution & 180.0°C

5td('C) Teob_Me. WO -00008310
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&z DKSH

Certificate of Calibration

WSCRISHTIS TS
preshiieh

Equipment: Oven Certificate Mo.: Ca1232273
Model: ED 115 Issued Date; 08 November 2023
Serial No.{or ID): 20190000012946 Job Mo.: WO-00008310
Manufacturer: Binder Page: 1of 4
Condition: In Condition Ventilation Valve: Closad
Shelves(pc.): 2

Customer: Integrated Research Center Co, Ltd.

Enviranment Condition:

Voltage: 230 VAC - 3 32 vac

Calibration Place:

Calibration By:

(Calibration Date:

The Method used:

rology (NIMT), Thailand through DKSH Technology Limited
ate No, C10230001

Person in charge

This carificate is issusd tha units of measwrement accerdig fo o Intematcnal Systam of Units (S1), It provides Waceabilty of measurement &
nhernalional of rationsl slandard or olhar cognized natioesd standard laborstaries.

The: measurement unceriainty slated is the expanded stainty which ia atdsined from the standand uncertainty mulliplied by S caverags factor
{k=2) 10 provide a leved of confidence of appraximately 58%. I is cetermined in accordance with the Gude 1o Expression of Uncertainty in Measwement
{GUR).

These resulls may be affecied by devisions from specified condilions, The resuls nelale ooy to the Bems hesed, calbrated or sampled, The mpert
shail not be reproduced except in full without approval of DKSH Technology Limited.

e Aimicaios mnTuTnd diin
ORSH Limitnd

I3 e N camasTa e uRs 15060
2533 Suktismvil Riosa, Bangehak, Presktanong, Banghok 10260
Phone: +66 2639 7000 Hebehe. tratend

Delivering Grewth - in Asia and Beyond. CAL-FM-CI1-10: 12 Sep 2022
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&z DKSH

Certificate No.: C31232273 Page: 2of 4
Standard Installation Locations
Volume (Calibration Zone)= 62 (Liters)
Inside chamber: W= B0 {cm) D= 40 (cm) H= 53 (cm)
Standard Locations (#1, #2, 43, #4): w= 6 (cm) d=5 (cm) h= & {em)
Standard Locations (#5, #6, #7, #8): w= & (cm) d= 5 (cm) h= 5 {cm)
#9: Geometric center of the chamber
Position of Std # # W3 | #a | #5 | @6 #ro| &8 #a
Channel of Logger 101 | 102 | 103 | 104 | 105 | 106 | 107 | 108 | 109

Definitions
Indicating Temperature: The average reading of indicating device which forms the integral part of the enclosura.
Measured Temperature: The average reading of standards at any positions or location,

L The i i of betwean of any probes and the
at the location which are observed at same time or at close observation time as
possible to ine the pattern or with the chamber at steady-state. The reference

probe is preferably located in the geometric center of the chamber,

Measured Stabifty: The one-half of greatest i i of al any one probe.
Ovarall The diff of i and d ol ion time.
whan By e TuTall 43
DKEH Technelogy Limind -
2523 Sukhumk Road, Bmk_‘_m Uix ;;

Delivering Growth - in Asia and Beyond. CALFM-CIN-10: 12 Sep 2022

&z DKSH

Certificate No.: C31232273 Page: 4of4
After adjustment (Cont.)
I Ti at Spread L i Indicating of Unit Under Calibration: 177 °C
— T:‘r::::?:re Correction of UUC, Uncertainty
(C) (*C) £C)
#1 180.97 397 0.83
L) 180,96 306 0.84
#3 180.98 3.99 0.4
4 180.63 363 0.84
#5 180.12 3.1z 0.85
#E 179,31 23 0.85
#7 179.84 284 0.87
#a 179.41 241 0.88
#9 178.94 1.84 0.86
Temperature Distribution
Desired Setting lcati M d Te at Spread Locations (*C) Uncertainty
{"C}) {"C) {"C) #1 #2 #3 #4 #5 #6 #T 8 #3 (£°C)"
180 177 177 180.97|180.96[180,90{180.63(180,121179.31/179.84/170.41[178.94| 0.87
Chamber Characterization
icati Uni i Stability Overall Variation
°c) (") (£°Ch {*C)
177 2.20 0.25 2.34

ote: * Maximum uncertalnty of the each position

The End of Certificate

ulin fimsury maTuTafl $iiin

DEH Tachroiogy Limind

2533 10260
2533 Suktramyl. Fioad, Banghak, Prakhancng. Bangknk 10260
Phone: +63 2033 7000 et

Delivering Growth - in Asia and Beyond, CAL-FM-CI1-10: 12 Sap 2022

Q=

DKSH

Cerfificate No.: cat1232273 Page: 3of 4
Calibration Results:
Before adjustment
Setting: Indicating: #1: #2830 B¢ #5 #6. 4T. #8080
104 104 103,37 102,16 103,45 103,02 101,07 100,52 100.78 100,26 100.33
After adjustment
Measurement Temperature al Spread Locations, Indicating of Unit Under Calibration: 104 "C
Locatons T:"r:::f::m Corection of UUC. Uncertainty
("G} {C) (£°C)
#1 105.80 1.80 078
#2 105.65 1.65 0.60
23 105,85 1.85 079
#4 105.45 145 0.80
#5 104,18 0.19 0.80
#B 103.85 -0.15 0.80
wr 104.08 0.09 o081
#8 103.91 -0.08 0.82
#a 104.03 0.03 o.82
Temperature Distribution
Desired | Seftting Icating M d T at Spread Locations ("C) Uncertainty
{*C) ("c) {"C} #1 #2 #3 #4 25 HE #7 HE #a {&"c)*
104 104 104 105.80/105.65[105.85{105.45/104.19(103.85/104.09[10:3.91/104.03) 0.8z
Chamber Characterization
icati Unil i K d Stability Overall Variation
(C) (°c) (£7C) ("C)
104 1.94 017 219

Mete: * Maximum uncertain

o Remeaury entuTall dfin
DHSH Tochnology Limied

ty of the each position

1260
WMW; Preskhanong, Banghioh 10250

Delivering Grawth - in Asia and Beyond.

Corr_Distribution & Max_Measurement Uncertainty

Carrection ('C)
70

Jeb_Ne. WO-00008310
After adjustment
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Temperature Distribution @ 180°C
Std('c) Job_Me. WO-00008310
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&z DKSH

Certificate of Calibration

NSC-TISHTIS 1005
e
Equipment: Owven Cerlificate No.: 31232272
Madel: ED 115 Issued Date: 09 November 2023
Serial No.{or ID): S50360 Job No.: WO-00008310
Manufacturer: Binder Page: 1of 4
Condition: In Condition Ventilation Valve: Closed
Shelves
Customer:
Environment Condition: ~ Temperature: 24°C + 1.0 *C
Humidity: 54 %RH + 51 %RH
Voltage: 230 VAC + 3.2 VAC
Calibration Place:
Calibration By: Mr. Suphanimit Khamnonphoam
Calibration Date: 01 November 2023
The Method used: In house method, CAL-WI-16, base on TLAS-G20
Traceability: This certificate is raceable to the S| Units maintained by National Institute

of Metrology (NIMT), Thailand through DKSH Technology Limited.
001

This corificata I5 Issued the Units ol MeIsLTRMENt accoring to the Intemational System of
wteemalianal of natioessl standard of olher meognized nasenal standard loealorios
The measursment urcerainly slabed is the sxpanded uncerainty which is oblained from the standand uncertainly mullipied by $e coverage faclr
{k=2) 10 provide a level of confidence of approximalely 95%. K is determined in accandance with the Guide to Expression of Uncertainty in Measurement
[GU)
These resulls may b alected by deviations ram specifed conditioes. Tha rsaulls relabe onty 1 Ihe Bems lested, cafbrated or samplod. Tha rapart
shall not be reproduced excepl in full withoul approval of DKSH Technology Limited.
i Fimicstiry e TuTal i
DRSH T Limind
Z5TE AN et cewnte T ALY 10250
2533 Sustwumyit Fioad, Bangorak, Pivakhanoeg, Bangkok 10280
Fhone: +66 2636 7000 Emal o cablbraticnidksh com  Watrste: ww ke comscientc-thakand

Delivering Growth - in Asia and Beyond, CAL-FM-C31-10; 12 Sep 2022

&z DKSH

lupsrdaudnAaIRILANgaINYR

wrifluame WO-00008310
wilmptaadia: Oven 'iu: ED 115
At 20190000012946

wIIHDY (FU) ATIREY (d)
01 Nov 2023 unsRTea 01 Mov 2023 WHIANR
Unéi | Taiund dn@ | Lidné
General
[m] m] 1. @i ] a
[m] [m ] 2. mwheu Main Switch [ O
m] 3, @i Selector Key [m] [m]
= [m] 4, nsussda Display [m| [ m]
O ] 5, NI Finau [m] [m] bifi
= [m] B dnw Lever of Ventilation valve [m]
= [m] 7. #nw Lever door open | close [m]
[m} 8 dnw Door seal [m]
= [m] 9 nineeuy Safety ] [m]
O [m] 10, PeMDBRSEULR T [m] [m] Tl
a [m] 1. nieesssnniaasi 0 [m] il
= m] 12, dmwiedo @ o
= [m] 13, Anreuwindou o dnuffeedas = [m]

awuusl :

Mr. Suphanimit Khamnenphoem

Service Engineer

uhdn By enTuTall dvte,
EXEH Technelogy Liriiad

2533 Sukhums Road, Bangohak, Phrakhancng, Banghok 10260
Phane: +66 7638 1000 Emast ot calibration@desh com  Wabste: s dksh. comiscientic-thafiand

Delivering Growth - In Asia and Beyond,

&z DKSH

Certificate No.: C3123zarz Page: 2of4

Standard Installation Locations

Volume (Calibration Zone)= 22 (Liters)

Inside chamber: W= &0 {cm) D= 40 {cm) H= 48 {cm)
Standard Locations (#1, #2, #3, #4): we= 10 (em) d= 10 (em) h=10 {om)
Standard Locations (#5, #6, #7, #8): w= 10 [cm) d= 10 {cm) h= 10 {cm)

#9: Geometric center of the chamber

Position of Std # H2 #3 #4 #5 #6 7 #8 #9

Channel of Logger 201 | 202 | 203 | 204 | 205 | 206 | 207 | 208 | 209

Definitions
indicating Temperaure: The average reading of indicating device which forms the integral part of the enclosura.

Maasured Temperafure. The average reading of standards at any positions or location,

A d Uniformity: The difference of

between of any probes and the

d at the

location which are cbserved at same time or at close observation time as

possible 1o determine the tlemperalure pattern or

with the chamber al steady-state. The reference
probe is preferably located in the geometric center of the chamber.

Measured Stabilify. The cne-half of greatest I if of temperalures al any one probe.
Ovarall Viariafiom: The di of

and mini h h b ion time.

whtin Ao wnTulnl dvin
oKSH mited

2530 ermumplin aarau e s Taus o Tng 10260
2533 Buktumit Rskd, ik, Prrakhincng, Bargho 10780
Prone: +66 26207000 Email i Watsita dind

Delivering Growth - in Asia and Beyond. CAL-FM-C31-10: 12 Sep 2022
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&= DKSH

Cazazzmz Page: 3of4
Calibration Results:
Before adjustment
Satting: Indicating: #: #2 #3 B @5 @B WT #B: W
104 104 105,17 105.35 105.61 105,33 104.22 104.75 104.48 10466 105.10
After adjustment
Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 104 °C
Locstons | Tomperatre | OO UUC. | Uneartainty
("C) *C) (x*C)
#1 103.87 -0.03 oro
#2 104.11 011 0T
#3 104,29 0.29 0T
#4 104.06 0.06 0.7
#5 103.01 -0.99 0T
#6 103.42 057 0.77
#7 103,22 -0.78 0Tz
#8 103.48 -0.52 0.77
#0 103.88 -0.12 0.73
Temperature Distribution
Desired Setting | Indicat ! T at Spread Locations (°C) Uncartainty
["c) °C) ("c) #1 | #2 [ #3 | w4 | w5 | a6 | wr | w8 | w0 ey
104 104 104 103.97|104.11104,281104.06{103.01(103 43103.22[103.48103.88] 077
Chamber Characterization
icati Unit i Stability Overall Variation
("ch ("ch (£*C) {"C)
104 1.04 0.30 153

Mote: * Maximum uncertainty of the each position

whin fomney wmTuTall 4l
DKEH Tachnology Limiied

. it
Fhugiancng, 0260

Bargchak,
Prooes: +56 2638 7000 Emait

Delivering Growth - in Asla and Beyond.

CAL-FM-C31-10: 12 Sep 2027

Corr_Distribution 4 Max_Measurement Uncertainty
— Jab_Ne. WO-00008310

Correction ('C) After adjustment
70 S
60
50
40
o
20
10
[+X:] =
-10
-20
-3.0
-4.0
B0
6.0
70 L
00 200 400 0.0 80.0 100.0 1200 1400 1600 1B0.0 2000

uue('e)

| ¢

el Kmz w1 W4 #ES  -#6  BHT  A#E  E#I  =Uncers)  =Uncer i}

Temperature Distribution @ 104°C
std{'c) Tob_No. WO-0000B310

110 o= e
10.0
1080
w080
w070
106.0
105.0

104.0 —— ——
N e
102.0
1010
100.0
9.0 |
98,0 1

97.0 Time (Interval= 15 sec);

20 40 &0 EO ] 120 140

—l ——#2 #3 L ——#Y W —— W ——Wh ——#D

€z DKSH

Certificate No.: Cat232272 Page: 4 of 4
After adjustment (Cont.)
Measurement Temperature at Spread Localions, Indicating of Unit Under Calibration: 181 °C
Locations T:::::f::m Comeation of LUC, Uncertainty
(*C} (*C) (°C)

# 179.711 -1.29 0.72
#2 180.55 -0.45 072
#3 180.27 0.73 om
#4 180.36 D64 o
#5 179.16 -1.84 o
L] 179.74 -1.26 or7
#7 179.26 -1.74 072
#a 180.47 -0.53 0.76
w3 180.05 -0.95 0.74

Temperature Distribution

Desired | Setting icati i Temp at Spread Locations (*C) Uncertainty
{'C) ("C) {"C} # #2 #2 # #5 #E #7 #8 #3 (£*C)*
180 181 181 179.71180.550180.27180, 36179, 16[179.74/179.26(180.47[180.05) 077
Chamber Characlerization
Indicati Uniformit Stability Cwverall Variation
("¢} (*C) (£°C) ("G}
181 1.09 0.28 168
Mote: * Maximum uncertainty of the each position
The End of Certificate

i Py elulel duia
DKEH Tachnology Limbad

ae VGO
2633 Sokhumefl Foa, Dangchak, Phesksanceg, ngesk 11260
Phone: +66 2630 7000 Emait ¥

Delivering Growth - in Asia and Beyond. CAL-FM-C31-10: 12 Sep 2022

Temperature Distribution & 180°C
std('c) Job_MNa, WO-00008310
187.0 Afterodjustment(Cent)
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Time (Interval= 15 2ec)
20 40 &0 a0 100 120 140

1730
o

—_— — #3 A ——E Wy ——lT —— ——#



&= DKSH

TunsrdaudnmAtavmuRugNgR

\awifluama: WO-00008310
afimadasiia: Oven ",u: ED 115
wnuEmAtas: 950360

m5I9RIY (1) AIIRHDY tﬁai

01 Nov 2023 FniRTIarEn 01 Nov 2023 WU
Und | Lidné Und | Lidnd

General

] 1. awld ] o

| [m] 2. mEvinaTu Main Switch = [m]

[z m} 3. mwineu Selector Key = o

= [m] 4, msudsana Display o

[m] [m] 5, msieu inau [m] ] Tudl
= [m] B, dnw Lever of Ventilation valve = [m]

(] 7 #nw Lever door open | close [m] (]

O 8. dnm Door seal ] |

o 9. iUy Safety [m} O

[m} ] 10, A RiERTELIYiTR I a O Tifl
(] m] 1. i ssesIiATeE ] m} ifl
= m] 12, dnwiedo ] m}

= O 13, dnwamdon o soudifeaios [m) 0

iy ;

Mr. Suphanimit Khamnonphoem

Service Engineer

wsin By maTuTad difin

DKEH Technaiogy Limited

P 10260

2633 Sk Rizert, Bangesa, Prakhancng, Banghok 10260

Phone: +55 2639 7000 [ 3 o

Delivering Growth - in Asia and Beyond.

&z DKSH

Certificate No.: C132303563 Page: 2of 3

H
u
L]
i 3
. w2?
-
— w
Wiz

Standard Installation Locations

Midway between the diffuser plaie and the water surface

Inside bath: W= 36 (cm) D= 2 (em H= 24 (em) Volume= 28 (Liters)
Standard Locations #1: w= 5 {cm) d= 5 {em)
Standard Locations #2 W= 5 {cm) d= 5§ {cm)
Standard Locations #3: w= 5 {em) d= & {em)
Standard Locations #4: wE 5 {cm) d= 5§ {cm)

Standard Locations #5: Center of any probes. (#1 - #4)

Position of Std #1 #2 #3 #4 #5

Channe| of Logger 301 302 303 04 305

Definitions
Indicafing Temperafure: The average reading of indicating device which farms the integral part of the bath,

Measurad Temperature. The average reading of standards at any positions or location.

L ify: The i i of measured

sres between of any probes and the

at the ref: location which are observed at same time or at close cbservalion lime as

possible to determine the temperature pattern or homogeneity with the bath at steady-state, The reference

probe is preferably located in the geometric center of the bath.

Meaasured Stabilfy: The ane-half of greatest of d at any one probe.
Overall The diffi of i and mini d temps ian time

i Bimomry mTuTal dafin
CHEH T Lisid

THED s e e e T 10250
7373 Subtrarmet Fond, finsgohk, Phisktancng, Barghs 10780
it

Fheone: +66 2638 T000  Emalt n

Delivering Growth - In Asia and Beyond. CAL-FM-C13-13; 12 Sep 2022

&z DKSH

Certificate of Calibration

s

Equipment: Liquid Bath Cerlificate No.: C13230363
Model: WHNBZZ/IMACEA Issued Date: 09 November 2023
Serial No. (or 1D}, LS18.0690 Job No.: WO-00008310
Manufacturer: Memmert/SHIMAX Page: 1of 3
Caondition: In Condition

Forcad Circulal

Customer:

4.8 %RH
3.4 VAC

Humidity: 54 %RH
Voltage: 230 vAC

[CRET

Calibration Place:

Calibration By:
Calibration Date:
The Method used:

Traceability: Institute of Metrology

g 2 0. 10230001

This ing b the Inemalionsl Syslem of Unils (SI). i provides iraceability of measunemant o
inemational or national slancard o oiher recogrized regonal standand laboralories.
The measurement urcertainty stated is the expanded uncertainty which is obiained from the standard uncertainty mutipled by the caverage factar (k=2) o
prondde & Wival of confidance of appreximately 95%. Il is determingd in aczordance wilh the Guide to Expression of Uncarainty in Messurament (GLM)

Thess results may be affected by devisions from specified conditions. The reaulls relale anty %o the Sems tested, calioraled ar sampled. The repart shall
ot be reproduced except in full without approval of DKSH Technology Limited.

VY Bimiomory maTulal 4te
DHEH Tachnology

553 MULITRM RPN R LS IAULAT Y260
73 Tiene, Basgehak, Banghok

e,
Phone 460 3676 7000 Emait s

Delivering Growth - in Asia and Beyond.

CALFM-C13-13: 12 Sep 2022

&z DKSH
Cerificate No.: C13230363 Page: 3of 3
Calibration Results:
Without adjustment
Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 85.0 °C
Locations Meas”“’d{];’""e’a‘”'e Correction of UUC. (*C) | Uncertainty ( °C)
#1 B4.99 -0.01 0.33
#2 85.09 0.09 0.38
#3 84.91 -0.09 0.37
wa 84,84 -0.16 0.37
#5 8488 -0.12 0.37
Temperature Distribution
Desired | Setting Indicating Measured Temperature at Spread Locations ("C) Uncertainty
c) c) (°c) # #2 #3 #4 #5 (£"C)*
B5.0 85.0 B5.0 84,99 B5.09 8491 84.84 8488 0.38
Bath Characterization
Indicating Measured Unifarmity Measured Stability Overall Variation
("C) {"C) (x°C) ('C)
B5.0 0.35 0147 0,54

Note: * Maximum uncertainty of the each position

The End of Certificate

i Ao ealuled Svin
OKEH T Urritect

w80
2633 Sukhumer Foad, Bangohak, Pheakhanong, fangtok 10360
Fhona. +66 2635 1000 Wabs

Dedivering Growth - in Asia and Beyond, CALFM-C13-13: 12 Bep 2022
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Corr_Distribution & Max_Measurement Uncertainty
Job_Me. WO -00008310
Without od justment

Correction {'C)

20 —

15

1.0

05

00

L5

o 10 20 30 0 50 &0 70 80 50
wie'c)

il x#e #3 #4 A#S =Lincer (+} =Uncer (-}

Temperature Distribution & 85.0°C
Std('C) Job_Me. WIO-00008310

870 s

865

e Lo,

B4.0 -
B35
Time (Interval= 15 sec)
830
20 a0 40 O 100 120 140
—# —#2 #3 4 — 5

&=z DKSH

Certificate of Calibration

Equipment: Liquid Eath Certificate No.: C13230362
Madel: WNBZ2TCN4L Issued Date: 09 November 2023
Serlal No. (orID.):  L508.0973 Job No.: 'WO-00008310
Manufacturer: MemmertfAutonics Page: 1of 3
Condition: In Condition

Forced Circulation:  None

Customer:

Envirenment Condifion:  Temperature: 25°C + 11°C
Humidity: 55 %RH % 5.2 %RH
Voltage: 230 VAC = 3.3 VAC

Calibration Place:

Calibration By:

The Method u 80

Traceability: . ed by National Institute of Metrology
(MIMT), Thailand through DKSH Technology Limited. Cerfificate Ne. C10230001

T S— o ing to the Inssrmationad System of
nteenalional o rafional siandand or olbes recgeized nalional stadand aboealores.
The measurement uncertainty stated is the expanded uncertainty which is oblained from the standsed uncertainty mulipied by the coverage factar (k=2) to
provice @ keved of confidence of appredmately 85%. H is determined in accordance with the Guide to Expression of Uncertainty in Measuremert [GUM).
These resulls may bs affected by ceviations from spechied condiions. The results relate anly to the ilems tested, callbrated ar sampled. The report shall
not be reproduced except in Sl withaut approval of DKSH Technology Limited

o

Wik fraarten T Tnd $vin
DS Technalogy Limiled

260
2533 Sckhusil Plosd, Bangchas, Phrakhanosg, Banghek 1260
Pars: 06 2638 7000 B

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

&= DKSH

lunTradaudnmiaiasniuqugamagl

wuiluem: WO-00008310
gilaedodie; Liquid Bath Su: WNB22ZIMACSA

wiuiaetas: L518.0690

AT1ada (5u) LR EELH] :sio]
02 Nov 2023 sunnTIadn 02 Mov 2023 WUILIMR
Und | Lidnd dni | Lind
Ganaral

= (] 1. awlid ] [u]

= [m] 2 nimu Main Switch ] [m]

= [m] 3. M Selector Key [ =]

= O 4. mausErasa Display = [m]

m] [m] 5. maim Circulator [m] o hift
[m| [m] 6. @nw Lever door open / close [m] o 1l
= [m] 7. viassLrnii (DRAIN ) O

] m] 8 mainensessuninarendu [m] m] i
= m] 9. anwiinee =] 'm]

= O 10, dAnasuIRas o dnuieeta =2 O

Ui

Mr. Suphanimit Khamnonphoem

Service Engineer

ik Bumanio usTu 68 e
DHSH Tachnoiogy Limited
2630 el wanauEn v Taus nsemnring 10960

2553 Sukhumait Foa, Ba Banghok 10780
Phene: 456 2630 7000 Emal i Wabsia

Delivering Growth - in Asia and Beyond.

&z DKSH

Certificate No.: C13230362 Page: 2of 3

H
Standard Installation Locations
Midway between the diffuser plate and the water surface
Inside bath: W= 36 (cm) D= 32 {cm) H= 24 {em) Volume = 28 (Liters)
Standard Locations #1: w= 5 {cm) d= 5§ {cm)
Standard Locations #2: w= 5 {em) d= & {em)
Standard Locations #3: w= 5 {cm) d= 5§ {cm)
Standard Locations #4; we 5 {cm) dm 5 {em)
Standard Locations #5: Center of any probes. (#1 - #4)
Pasition of Std #1 #2 #3 #4 #5
Channel of Logger 301 anz 303 304 305

Definitions
Ind¥eating Temperafure: The average reading of indicating device which forms the integral part of the bath.
Measured Temperafure: The average reading of standards at any positions or location,

A dL ity: The i i of

P between of any probes and the
measured temperature at the reference location which are observed at same time or at close observation time as

possible to determine the lemperalure pattern or

wilh the bath al steady-state. The reference

probe is preferably located in the geometric center of the bath.

Measured Stabilffy. The ane-hall of greatest i i aof P at any one probe.
Overall Variatior. The di of

and minimum es if Lt bservation time.

Uin Bumiarpy e TuTnd Sin
DWEH Technology Limited

10260
233 Bukhumivi Foud, Bangchak, Pheskhancng, Basghos 10280
26307000 Cmak:

Delivering Growth - in Asia and Beyond. CALFM-C13.13; 12 Sep 2022


1856
Area Highlight


1856
Area Highlight


1856
Area Highlight


1856
Area Highlight


1856
Area Highlight



5 D KS H Corr_Distribution & Max_Measurement Uncertainty

Correction ('€) Job_Ne. WO-D000EI10

Certificate No.: C13230362 Page: 3 of 3 10 Afverodhament.
Calibration Results: o
Before adjustment = '
Sefing: Indicating:  #1: #2: #3 #a: #5: "5
85 B5 85.55 B5.69 85.53 85.55 B5.49 10 =
After adjustment 05
Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 85 °C 00
¥
-08 i
. Measured Temperature . - . o -10
Laocations o) Comection of UUC. (°C) | Uncertainty (% °"C) 3
-15
#1 84,62 -0.38 14 20
-25
#2 B4.76 -0.24 13
-30 = =
#3 a4.60 -0.40 13 0 10 £ 30 40 40 70 a0 90
uue(e)
#4 84 62 -0.38 14
#5 84.56 -0.44 13 x# x#2 #3 #4 A#HS =Uncer (+) =uncer ()
Temperature Distribution
i Incdi [T d N i T 1 Distribution & 85°C
Desired | Setting T at Spread Locations (*C) Uncertainty svi(e) gmpez&:bj; ey |c£m
rc) °c) c) #1 #2 #3 #a #5 (£cy S After adjustment
85 85 B5 84.52 B4.T6 84.60 B4.62 B4.56 14 875
870
Bath Characterization B65 -]
Indicating Measured Uniformity Measured Stability Owerall Variation B&O
(°C) (°C) (£ °C) (C) B55
o ——
a5 0.32 0.63 1.39 65.0 /p,v = /ﬁd =)
Mote: * Maximum uncertainty of the each position e V S
= T
84.0 - B "«.1__.-/‘/
835
830
The End of Certificate azn
Time (Intervals 15 sec)
Bog 20 40 60 a0 100 120 140
—_ —uz #3 #4 ——#5

i fuminmes el $¥in
DREH Tachnology Limiled

eze0
2532 Sukhumvi! Finad, Bangchas, Phrakhancng. Bargko 10780
: 0 Emal: b

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

&z DKSH & DKSH

Wwasdoudnmiaiavmunugamaf ilacs & Certificate of Calibration

RSCTISNS 1008
. pisbdis
vl WO-00008310
i Equipment: Cooled Incubator Certificate No.: C31232275
wilandaadia: Ligquid Bath U WNB22TCNAL
Model: E5SCC lssued Date: 09 November 2023
winusmAta: L508.0973 Serial No.jor ID): 03021 Jab No.: WO-D0008310
Manufacturer: OmRon Page: 1of 3
ATIRRIY () ATIRHaY [éﬂ} Condition: In Condition Ventilation Valve:  Nane
31 Oct 2023 sunsRsrada 31 Oct 2023 WULLMR Shelves(pc.): 8
unéi | i Ui | lini
Customer:
Ganeral
= [m] 1. dwld = ]
O 2 e Main Switch = O
= o 3, msvine Selector Key = O Ervironment Condition: ~ Temperature: 3
] HRH .
= T e Dapky = O Humidity: 52 %R 4+ 53 %RH
Voltage: 231 VAC -3 3.6 VAC
[m] (] 5. navinew Circulator ] [m] Tudi
= [m] 6. drw Lever door open / close [ [m] Calibration Place: " -
= o 7. vessunminih (DRAIN ) ] 0
im] ] 8. mwieueaessunitediu m] [m] Tufi
] o 9. aAmminade ] O
= T Calibration By:
= m] 10, dAnsaans o Anuinnetog m] m}
Calibration Date:
The Method used:
Traceability: This certificate is traceable to the 51 Units maintained by Mational Institute
of Metralogy (NIMT), Thalland through DKSH Technology Limited
Certificate No. C10230001
- -
This carlificate is issued the units of measurement acoording to the internationsl System of Unils (59). |l provides iraceabifity of measurement 1o
Mr. Suphanimit Khamnonphoem international or national standard or other recognized natianal standard labeealories.
The maasuremant uncerainly slated is the mpanded unceran blaied from the standard uncertainty mullipied by the coverage factor
Service Engimaer {k=2) 1o provade a level of confidence of approximately 25%. 1 is det 6d in accondance with the Guide 1o Exprassion of Uncedtainty in Measuremant
1BUM).
These resulls may be alected by deviations from specfied condticns. The resulis relate only to the items tested, calbeated or sampled. The report
shail et B rependuced sxcapl in ful withoul approval of DKSH Tachnology Limted
i Binwaoy maTulal dvin v\i\\lmmwﬂuhﬂdth
MH'M imind BH Ti inid
2!31 Mg Iﬂmln vammeTani rreTene 90260
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&= DKSH

Certificate MNo.: Caz3z2vs Page: 2of 3

Standard Installation Locations
Volume {Calibration Zone)= 422 (Liters)

Inside chamber: W= 110 {cm) D= 60 {cm) H= 160 (cm)
Standard Locations (#1,42,#3,#4):  w= 11 (cm) d=6 (cm) h= 30 (cm)
Standard Locatlons (#5, #6, #7, #48):  w= 11 (cm) d= 6 (cm) h= 30 (cm}

#9: Geometric center of the chamber

Position of Std #1 #2 #3 Lo #5 L] #7 #e #a

Channel of Logger 201 | 202 | 203 | 204 | 205 | 206 | 207 | 208 | 209

Definitions
Indicating Temperature: The average reading of indicating device which forms the integral part of the enclosure.
Measured Temperafure. The average reading of standards at any positions or location.

M The | diff af between of any probes and the

d atthe

location which are cbserved at same time or at close observation time as

possible o d ine the pattern or with the chamber at steady-state. The rafarence

probe is preferably localed in the geometric center of the chamber,

Measured Stabfiify: The one-half of greatest i i of p al any one probe,
Ovarall | The di of i and mini hroughcut observation time.
e R e Tind
DHSH Tachnoingy Limied

253 sraupe/In s oY A 10260
2530 Sukhumil Anad, Bangchak, Phrakhanong, Bangkok HI260
Phone: +65 2628 7000 Emait d
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Corr_Distribution & Max_Measurement Uncertainty

s Job_Mo. WO-00008310
Carrection (') Without adjustment
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Temperature Distribution & 20°C
std('c) “ .‘rna_m.‘m-oommu
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&z DKSH

Certificate No.: C31232275 Page: 3of3
Calibration Results:
Withaut adjustment
Measuremen! Temperature at Spread Locations, Indicating of Unit Under Calibration: 21 °C
—_— T:::::':L Comection of UUC. Uncertainty
") {"C) (£°C)
#1 20,38 -0.61 0.63
#2 2032 -0.68 0.64
#3 20.39 081 0.65
#4 2034 -0.66 0.64
#5 20.00 -1.00 073
#B 20.05 -0.95 0.68
w7 20.08 082 0.67
#3 20.10 -0.90 0,66
#a 20.07 -083 071
Temperature Distribution
Desired | Setting icating M d T at Spread Locations (*C) Uncartainty
{*C) {"c) {"C) #1 #2 #3 w4 H5 e o7 4B #a [E=N
20 20 21 20,39 | 20,32 | 20.39 | 20.34 | 20.00 | 20.05 | 20.08 | 20.10 | 20.07 0.73
Chamber Characterization
Uniformil Stability Qverall Variation
() (°C) (£°C) (")
2 051 0,34 0.66
Mote: * Maximum uncertainty of the each position
The End of Ceriificate

A Bt A tuTad dfin

DHEH Tuehsoiogy Limiud

73 A ]
573 Sushvarmed Road, Bangchak, Prrakhanong, Bangkok 160
Phone: +68 2830 T000 [
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&z DKSH

luasadoudnmiaiasniuquguungi

wuiluene WO-00008310
silmrdnaiia: Cooled Incubator su: ESCC
winuamatas: 03021

12, drwinadas

wTadBy (3u) AIRdmY ()
30 Oct 2023 SWNSATITA 30 Oct 2023 WAL
Und | lind Und | bhind
General
= [m] 1. dwid ] [m]
=] [m] 2. meiu Main Switch ] a
] [m] 3. e Selector Key ] [m]
[m| [m] 4, msudsesa Display [ m]
=} m] 5. e vinan = O
[m] [m] 6. dAnw Lever of Ventilation valve o O “Laadi
=] [m] 7. #@nm Lever door open / close = O
[ a 8 #nmw Door seal = m|
= | =] 9 nsiTuuaeseuy Safety = O
= | ) 10, msinemsasssuninaeaiu = ()
(] ] 1. psiesessnyhrde O m] “laidi
=] O =) (=]
=] O =] (m]

13, Anreussay o Anudiiaeto

Sl :
Mr. Suphanimit Khamnonphoem
Service Engineer
s Biniosis mTuTnl $2fin
D=5H Technology Limited

Foned 6
2533 Sukvanret Riswes, Bangeral, Phrakhasang, Banghok 11260
Phone. +66 2639 T00D i
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&z DKSH

Lo=10 Certificate of Calibration

WSCTISHTIS TS
Equipment: Cooled Incubator Ceriificate No.: C31232278
Model: i250 lssued Date: 0% November 2023
Serial No.{or 1D): 0213-0004 Job No.: WO-D0008310
Manufacturer: Accuplus Page: 1of 4
Condition: In Condition Ventilation Valve: None
Shelves{pc.): 4
Customer:
Environment Condition: ~ Temperature: 24°C
Hurnidity: 52 %RH + 53 %RH
Voltage: 231 VAC E 3.6 VAC
Calibration Place:
Calibration By:
Calibration Date:
The Method used: 20
Traceability: This certificate is traceable to the S| Units maintained by Mational Institute

of Metrology (NIMT), Thailand through DKSH Technology Limited,
Certificate No. C10230001

o the Intemational System of Units (51). i provides raceability of measurement 1o
cogrezad natanal standaed [aboratonas.

The measurement uncertainty stated ia the axpanded unceriainty which & cbtaned Fom the standsrd urcenainly mulspbed by he coverage factor
{k=2) %0 provide a level of conddence of approximately 35%. & is dstermined in accordance with the Guide 1o Expression of Uncertainty in Measurémnant
GLUN),

I w&au rosults may be alfected by deviations from specfied condlions. Tha resuks relate coly (o the itlems fested, calibrated or sampled. The report
bl not be reproduced axcest in full wilhout approval of DKSH Technalogy Limiled

i finacetiry onTuTall S
HSH Tachaaiogy Limited
253D AN LU s Tad s 10260

‘2633 Sukhumit Anad, Bangchai, Phrakhancng, Bargknk 10260
Phone: 466 2638 7000 Emal teste:

Delivering Growth - in Asia and Beyond, CAL-FM-C31-10: 12 Sep 2022

&z DKSH

Certificate No.: C3123z2276 Page: 3of4
Calibration Results:
Without adjustment
Measurement Temperature at Spread Locations, of Unit Under Calibration: 20.0 °C
—— 1:‘.'::::59 Comrection of UUG. | Uncertainty
(") (*C) (]
1 20.07 0.o7 031
#2 20.09 0.09 0.37
#3 2011 0.11 0.33
#4 19.91 -0.09 047
#5 19.99 -0.01 0.29
#E 19.97 -0.03 0.29
wr 20.02 0.02 0.34
#E 19.84 -0.16 0,30
L] 18.90 0.10 0.35
Temperature Distribution
Desired Sefting icati T at Spread Locations (°C) Uncertainty
("C) {*C) (") #1 #2 #3 #4 #5 #6 7 #8 e (x*C)
20.0 20.0 20,0 20,07 [ 20,08 | 20.11 [ 19.91 | 19.99 | 19.97 | 20,02 | 19.84 | 18.00 047
Chamber Characterization
Indicating Measured Uniformity Measured Stabilty Overall Variation
°C) ") (°C) (C)
200 0.25 0.37 0.84

Mote: * Maximum uncertainty of the sach position

\M?l Mﬂm M\H e

2833 mwﬂn muummum‘hm T 10250
2633 Sukrumdl Anad, Bargchais, Phrakhanong. Bangkok 10200
Phone: 460 2638 7000 Emal

Delivering Growth - in Asia and Beyond, CAL-FM-C3-10: 12 Sep 2022

&z DKSH

Cerificate No.: C31232276 Page: 2of4

Standard Installation Locations

Volume (Calibration Zone)= 114 (Liters)

Inside chamber: W= 50 (cm) D= 48 (cm) H= 106 (cm)
Standard Locations (#1, #2, #3, #4): w= 5 (cm) d=5 {em) h= 20 (cm)
Standard Localions (#5, #6, #7, #8): w= 5 [em} d=§ (ecm) h= 11 (cm)

#09: Geometric center of the chamber

Position of Std #1 #2 #3 #d #5 #6 #7 #8 #3

Channel of Logger 201 | 202 | 203 | 204 | 205 | 206 | 207 | 208 | 209

Definitions
Indicating Temperaiure: The average reading of indicating device which forms the integral part of the enclosure.
Measured Temperature: The average reading of standards at any positions or lecation,

The i i af between of any probes and the
at the refs location which are cbserved at same time or at close observation time as
pussible to ine the t pattern or | with the chamber al steady-siate. The reference

probe is preferably located in the geometric center of the chamber.
Measured Stabilify. The cne-hall of greatest diff of d
Owerall Variatior. The diff of i and

at any one probe.

P @ g jon lime

Wi Eumisauos et TaD Sin

DSH Technology Limiled

THED M U v Trs e 10060

434 Suitvarl Fioad, Blsngera, Prrakhanaey, Banghek 10260

Frione: +66 3636 7000 Emal. i com  Webeh: thatand

Delivering Growth - in Asia and Beyond. CALFM-CI-10: 12 Sep 2022

&z DKSH

Certificate Mo.: C31232276 Page: 4 of 4
Without adjustment (Cont.)
nent Temp at Spread | ti Indicating of Unit Under Calibration: 26,0 *C
Locatons T:’:::::;fig Correction of UUG, Uncertainty
(") (*C) {x*C)
#1 2875 025 0.20
22 28.77 023 033
#3 2B.60 -0.40 0.29
#4 28.64 -0.36 0.38
#5 28.7 -0.29 028
#E 28.7 -0.29 0.28
w7 28.81 -0.19 0.31
#2 28.862 -0.38 0.30
#2 2864 -0.36 0.34
Temperature Distribution
Desired | Setting | Indicating Measured Temperature al Spread Locations (*C) Uncertainty
(*C) *C) {°c) #1 | #2 | #3 | %4 | &5 | #6 | #7 | #8 | #9 (£7C)*
280 29.0 290 2B.75 | 28.77 | 28,60 (2864 [ 28.71 | 26.71 | 28,81 | 268.62 | 28.64 0.38
Chamber Characterization
Indicating Measured Uniformity Measured Stability Owerall Variation
'C) ") (£°C) {*C)
290 0.22 0.28 0.70

Mote: * Maximum uncertainty of the each position

The End of Cerificate
ain Bz e T TaE 2
oET Limiied
SreniRm BAR W Tasd R TIA 10280
7553 Skt . gt Prrharony Borghon 10220
Piuoe: +66 2630 7000 Emal ebsia: ——
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Carr_Distribution & Max_Measurement Uncertainty
Job_Ma. WO -00008310
Correction ('C) Without adjustment
£ Y, P EHEiRE
25 1
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Temperature Distribution & 20.0°C
St Tob_Ma, WO-00008310
- Witheut ad justment
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&z DKSH

wasedoudnmiaiasniuAugamagl

iy WO-00008310
wilaptaddia: Cosled Incubator ‘iu.' 1250
vanuauAta: 0213-0004

nsreEay (5u) AEI9RO (f)

31 Oct 2023 SUmsRTIER 31 Oct 2023 WULMR
nf | Laln@ Und | Taidnfi

General

= O 1. dwld = [m]

m] 2. maineu Main Switch m] m]

[m] 3. minau Selector Key = [m]

[m] O 4. nudrawna Display = [m]

= O 5 nrwineu Waau ] ]

[m] [m] 6. dnm Lever of Ventilation valve 0 (m] 1ufl

= m} T i Lever door open / close [ O

@ o 8.  dnwi Door seal ] [m]

= [m] 9. mwiureessu Safety [m] [m]

= [m] 10, msiusasssia T = [m]

() m] 1. i msasyaE ey || o hidl

| [m] 12, dnwdinadas [m| [m]

= [m] 13, dnmewwnsoy o Anuffaedo = [m]

sl :
Mr. Suphanimit Khamnonphoam
Sarvica Engineer

B Ty

25w i v e Y260
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P 08 2838 000 Et Wiksin:
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Temperature Distribution @ 29.0°C
Sl Tob_No. WO-00008310
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&z DKSH

Certificate of Calibration

Equipment: COD Reactor Certificate No.: 17230188
Model: DRB200 Issued Date: 0% November 2023
Serial No. (or 1D.): 19070C0337 Job No.: WO-00008310
Manufacturer: Hach Page: 10f 5
Condition: In Condition
Covers: Open (Max) Locations heating Block: Left and Right

- _

Environment Condifion: Temperature: 24°C 0.7°C
Humidity: 52 %RH + 4.8 %RH
Voltage: 231 VAC 2.5 VAC

- _
Calibration By:
ement with Standard Thermometer

Calibration Date:

The Method used:

Traceability: This certificate is traceable to the S1 Units maintained hy Nanmal lnstllule of
Metrology (NIMT), Thailand through DKSH T

Thiss cerlificate is issued he units of measLamant accerding 1o Mo Intemational System of Units (507
‘ar naicnal slandard or olher recognized nalinal siandard labaraio

The moasurement uncertainty slated is the expanded uncertain wlu:l' & alblained from the standand uncerainly mulligied by he coverage factor
[rovide 8 level of corfidenca of approximataly S5%. I is determined in acoondance with the Guide to Expression of Uncertarity i Measuremant (GUM)

Theae reaulls may be aMectod by davialions from specified condtions. The rmsults reate anly to the ibems tested, calbrated or sampled. The report shall nal
be reproduced except in Sl without soproval of CHSH Techrology Limited

Wi Revamion umﬂulnn il

DKSH Tachnoingy Lim

28533 vaann o Toes o uns 10250
2633 Sushumedt Rod, Bangerak, Phrakhanasg, Banghok 16280
Prone: +66 2635 7000 watmitn
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Certificate No.: C17230188 Page: 2of §

s | QOO = [OOO)
HOCO|+|O00
OO0 =100
- OO00|:]000
{000+ OO0

Top view

Location of standard Sample test

Container

Gyearal

Standard thermomeler

Standard Installation Locations
The standard thermometer touches the lower end of the boring

Definitions

Indicafing Temperature: The average reading of indicating device which forms the integral part of the
unit under calibration.

Measurad Temperature: The average reading of standards al any positions or location,

Measurad Stabilfy: The cne-half of greatest i i of p at any
one probe.

whsin fumnnas e TuTadl dvin

?;?‘H‘le i

2533 Bangehak, 10250

Delivering Growth - in Asia and Beyond. CAL-FM-C17-08: 20 Jul 2022

Certificate No.: C17230188 Page: Sof 5
Characterization of the unit under calibration:
Desired Unit Under Calibration (*C) | M T c)
Locatiens heating Block
c) Setting Reading Stability (+°C)
Left 150 150 150 0.14
Right 150 150 150 0.08
The End of Certificate

kit fssnia e TuTall 4
DS Tectnology Liskid
10260
Bargohak, 1o
I, Wabisin.

Delivering Growth - in Asla and Beyond. CAL-FN-C1T-08: 20 Jul 2022

Certificate No,: 17230188 Page: 4of 5
Calibration Results:
Without Adjustment
Measured temperature at the spread |ocations:
Lecations heating Block: Sedting ("C) Unit Under Calibration ("C)
Left 150 150
Right 150 150
Location heating Block: (*C) |C ion of UUC (*C)|  Uncertainty (£°C)

Al 148,09 -0.01 0.85
A2 149.43 -0.57 0.66
A3 151.24 1.24 0.65
Ad 149.63 -0.37 0.65
AS 150.71 071 0.65
81 150.14 0.14 0.65
B2 150.06 0.06 085
B3 150,35 0.35 0.65
B4 149.97 -0.03 0,68
B5 150,01 0.01 0.66
c1 150.08 0.08 0.65
cz 150,23 0.23 0.69
ca 151.13 113 0.65
4 150.61 0.61 0.65
cs 149.47 -0.53 0.66
o1 150,36 0.36 0.65
D2 150.87 0.87 0.65
D3 151.24 1.24 0.65
D4 150.73 0.73 0.65
D5 151.10 1.10 0.85
E1 148.88 -1.12 0.65
E2 153.51 3.51 0.65
E3 149.55 -0.45 0.65
E4 147,55 -2.45 0,65
ES 148.94 -1.06 0.65
F1 148.97 -0.03 0.65
F2 151.10 1,10 0.65
F3 150.87 0.87 0.66
F4 150.55 0,55 0.65
Fs5 150.24 024 0.65

Wt fumnrien e TuTall e

g;s‘nﬂmw a e

2533 Subhumwit Road, Bangehak, Phrakhanong, Bangkok 10260

] OO0 Wetrsde
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&z DKSH

lunsadaudnmmiaiavmuAugunl

avifluens WO-00008310
wiimAtadia: COD Reactor fu: DRB200
wimamadas: 19070C0337

mIIREaY (Fu) IR ()

31 Oct 2023 FwnaRsadin 31 Oct 2023 HWUIHIWE
Unfi | biundi Unfi | ilnd

General

= ] 1. awl = [m]

m] o 2. mwinaTd Main Switch m] o

=] ] 3. mwineu Selector Key [ [m]

[m] ] 4. s Display = m]

= (] 5. #nw Hole [ a

] [m] 6. dnwehila = m]

[m] o 7. dnwdieta ] [m]

= m] B anmEwinsal o deudihaeta = o

sl :
Mr. Suphanimit Khamnonphoem
Service Engineer

e

10260
2623 Suknumwil Fioed, Bangohak, Fhrakhanang, Bangkok 16260
Phone: 466 2639 7000
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Certificate of Calibration

Equipment: Block Digestion Unit Cerificate No.: C28230040
Model: SC2100-35V240 lssued Date: 16 November 2023
Serial No, {or ID.): 2021CEF296 Jab Na.: WO-00008310
Manufacturer: Envircnmental Express Page: 1of 3
Condition: In Condition Digestion Block: 18 holes.

Customer:

Environment Condition: ~ Temperature: 26 °C + 07°'C
Hurnidity: 54 %WRH + 53 %RH
Voltage: 230 VAC 35 VAC

Calibration Place:

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

| Institute of
Metralogy (NIMT), Thailand through N.M. Technical Center Laboratory (NTL)
Certificate No.: TC22/0080

laboratories.
hwhich is aibtained #om the slandard uncertainky mubiplied by the coverage factor (k=
o provide a loval of confidence of approximately 5%, It is Selermined In accordance with the Guids % Expreasion of Unceralty n Measurement [GUM).
Tk results may ba aMiected by devialions from specified condtions. The resuls rlate only 1o the Hems tested, calibraled or ssephed. Tha report shall
net be reproduced except in full withewt approval of DKSH Technelogy Limited.

whifn Bemnskzs maTuTnd i
H T Limtnd

2533 BT WU T Dy 0250

2533 Suktramual Moad, Biargohak, Peraknang, Banghok 10780

Phong: +86 2638 7000 Websie: adana

Delivering Growth - in Asia and Beyond. CAL-FM-C2907: 20 Jul 2022

&z DKSH

Certificate No_: CZ230040 Page: 3of 3
Calibration Resuits:
After adjustment
= o Measured Caorrection :
Locations U-e.qlred S;emng ln?matlng Temperalure of UUc, Um'.?rtalr\'ly
(*C) ("C) ("C) - : x°C)
) {c)
Al 84.5 -0.5 14
A3 95.2 0.2 14
5 948 02 14
B2 85.3 0.3 14
B4 85.0 0.0 14
c1 95.3 0.3 1.4
c3 85.0 0.0 14
C5 94.6 0.4 1.4
o2 a5.2 0.2 1.4
o 85.0 95.0 95.0 950 00 14
E1 95.4 0.4 1.4
E3 u5.0 0.0 14
ES 94.5 0.5 1.4
F2 o4.4 -0.6 1.4
F4 85.2 0.2 1.4
G1 95.1 0.1 1.4
G3 955 0.5 14
G5 95.0 0.0 1.4
_ 3 Measured Caorrection z
Locations D:;"Bd 5.5<l:l|ng Int‘_llcta“ng Temperature of UUC, UFf?g?th
£ e ! o) o) =
Al 103.8 -0.2 14
A3 104.2 02 14
A5 104.3 0.3 14
B2 103.9 0.1 14
B4 103.9 0.1 1.4
c1 104.2 02 14
ca 103.5 -0.5 1.4
C5 103.7 0.3 1.4
D2 104.4 0.4 14
D4 1040 1040 1048 104.0 0.0 14
E1 104.5 0.5 1.4
£3 1038 02 14
ES 103.2 -08 1.4
F2 104.6 0.6 1.4
Fa 104.1 0.1 14
G1 104.3 0.3 1.4
G3 103.6 -0.4 1.4
G5 103.8 02 14
The End of Certificate
i Mmoo e TuTall $1in
DK5M Tachnaiogy Lmind .
e e T

Delivering Growth - in Asia and Beyond. CAL-FM-C28-07: 20 Jul 2022

&=z DKSH

Certificate No.: C28230040 Page: 2of 3
Fig. 1.: Top view

(Sand)

Location of standard

Definitions
Indicating Tampersfure:. The average reading of indicating device which forms the integral part of the Digestion block.
Measured Temperature: The average reading of working standard al any positions of location.

Calibration Results:
Before adjustment

. " N Measured Correction .
Lecations Dfé ec sfg"“d "Ef'g“l'"ﬂ Temperatua | of LU, u:‘tcfg?mw
e e ! ("C) (*C)
A1 98.4 58 14
A3 99.0 5.0 14
A5 89.1 49 14
B2 98.5 55 14
B4 98.6 54 14
c1 89.0 50 14
c3 98.3 57 14
cs 96.4 56 14
D2 104.0 104.0 104.0 2.4 45 14
D4 99.0 5.0 14
Et 99.4 46 14
E3 98.5 55 14
L) 96.3 57 14
F2 90.6 4.4 1.4
F4 99.0 50 14
G1 99.3 a7 14
&3 98.3 57 14
Lo 26.6 54 14
whiin oo nenTuTall $1fie
DKEH Tachnoiogy Limied

2633 oy 10300
2533 Bukhusiet Road, Bargehak, Phikhancng, Bargkck 10260
Phana: +56 2639 TO0  Ematt info W
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&z DKSH

wnsndaudnmipdasnuaugaingf

@il WO-D0008310
wilantaafia: Block Digestion Unit U SC2100-35V240

winuFmatas: 2021CEP296

mIRERL (§U) meIaHaY ()

31 Oct 2023 sunsasadda 31 QOct 2023 WUHIMR
Unf | Tudnd unfi | i@

General

= ] 1. aw'v ] [m]
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] m] 5. #mw Hole = El
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Mr. Suphanimit Khamnonphoem

Service Engineer
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=

250 rrsugrg wx e s sy IR
2533 Bt Riste, Bargehi, Pacaithascrg, Bargihok 1280
Prigee +68 7903 100 Ema

Delivering Grawth - in Asia and Beyond.


1856
Area Highlight


1856
Area Highlight


1856
Area Highlight


1856
Area Highlight


1856
Area Highlight



€z DKSH

Certificate of Calibration

Equipment: Block Digestion Unit Certificate Mo.: C29230041
Model: KT 20s-B5 lssued Date: 16 November 2023
Serial No, {or ID.):  GER5720180108 Job No.: WO-00008310
Manufacturer: Gerhardt Page: 1of3
Condition: In Condition Digestion Block: 20 holes.
Customer:

Environment Condition: Temperature: 26 °C + 0O7°C
Hurnidity: 54 ®WRH * 47 %RH
Voliage: 230 VvAC : 35 VAC

Calibration Place: Laboratory IP1)
Calibration By:

Calibration Date:

The Method used: tandard

Traceability: aintained by Mational Institute of

Metmlagy [NIMT} Thailand through N.M. Technical Center Laboratory (NTL)
TC22/0080

ding to the Imemational System of Units (S1). It provides tracsability of messsueamant 1o
Intematicnal or national standard or cther recogrized national sterwdand laboralonies
Tha measwement uncerainty stated is the expandsd uncertainty which is oblained from the stardsed uncsriainty muliiplied by the coverage factor (k=2)
% provide & kel of confidence of approxmately S5%. & is delermined in accordance with the Guide Lo Exprassion of Uncertainty in Maasurement (GUM).
These results may be alfectsd by davistions from specfied condiions. The resulls refate only bo the items tesled, cabratod or samplsd. The report shal
not be reproduced except in ful wibaul sppecval of DXSH Technalogy Limited
1Asin Russains pTuTed difis

CBM Techmokegy Lined
2533 Sk Bangshiak, Phrskhancng, Bugkek oo
P BB TEY 7005 Emat bl ‘Wobshe:

Delivering Growth - In Asia and Beyond. CAL-FM-C29-07: 20 Jul 2022

Certificate No.: C29230041 Page: 3of 3
Calibration Results:
Without adj t
Measured Correction
7 Desired Setting Indicating Uneertainty
Lacaions. ey ) o) Temperature of UUC. ®°c)
°ch 'c)
Al 360.8 0.8 1.5
A2 381.1 1.1 15
Al 380.9 09 1.5
7 3611 (K] 15
A5 381.2 1.2 15
B1 380.0 0.0 1.5
B2 3806 08 15
B3 380.1 0.1 15
B4 380.4 0.4 15
BS 380.8 08 15
C1 S e o 379.3 07 1.5
c2 379.4 0.6 1.5
c3 379.8 0.2 1.5
C4 380.0 0.0 1.5
Cs 379.9 0.1 15
D1 are.y 33 1.5
o2 3re.9 -3.1 1.5
D3 arta 2.1 1.5
D4 3786 -1.4 1.5
D5 377.5 2.5 1.5
The End of Certificate

i Mmoo e TuTal $11in

Fic o R S —————

2533 Sushumyt Road, Nangrhak, Pheskhanorg, Banghk 10780

Fhiona: +68 2639 OO0 Emaic Webeile: www Faiang

Delivering Growth - in Asia and Beyond. CAL-FRLC2E07- 20 Jul 2022

&z DKSH

Cerificate No.: C29230041 Page: 2of 3

(]

s

(5]

O000 O
g@@@@@

00000-
00000

Location of standard

Fig. 2.: Digestion block
Definitions
Incicating Temperaturs: The average reading of indicating device which forms the integral part of the Digestion block.

Measured Temperafure: The average reading of working standard at any positions or location,

1w Rueemot oA TwTnd din
DWEM T y Limitect

2533 i awan e ieoesc s jentTING 10260
Ol R Wmat E i Sl .
Phane: +86 2630 7000 Email

Delivering Growth - in Asia and Beyond, CAL-FM-C29-07: 20 Jul 2022

&z DKSH

luasedoudnmiaiasniuqugaingl

il WO-00008310
wilmAdoefin: Block Digestion Unit fu: KT 20s-BS
winulaundas: GERST20190108

meaday (u) meradaY (d)

01 Nov 2023 MunERTIia 01 Nov 2023 WEIME
Undi | ind Und | badnd

General

] O 1. dwd =) ]

] ] 2. meau Main Switch [m) (]

O 3 mawu Selector Key [m} 0

=] [m] 4, msudEEa Display (m] O

[m] [m] 5. dnmi Hole [m) ]

[m] [m] 6. Anwehin [m] 0 Tl
m] 7. dnwinete = ]

[m] B AmEweaa o Arufifaeta O

el

Mr. Suphanimit Khamnonphoem

Service Engineer

Firiurs i
RS T

2 o varas Y s 11
2533 Bokberna Rsac Burgrhuk. Phukbarony. Bangl 1250
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Certificate No.: C02232073 Page 2of 2

Certificate of Calibration Calibration Results:

WSCTISTES 17028
e Uncertainty MPE Class
Mominal Value| Marking Conventional Mass
Equipment: Standard Weight Certificate No.: C02232073 (£mg ) (+mg) 1
Model: ig Issued Date: 7 November 2023 19 Mene 1g + 0.043 mg 0.030 0.10 I Fl 1
Serial No. (or 1D.): Weight 001 Job No.: WO-00008104 Note : These MPE Class are only conventional mass
Manufacturer: LS Page: 10of2 The End of Certificate
Condition; In condition Class:
Customer: Integrated Research Center Co.,Ltd.
122 Moo 2, Tambol Thatoom,
Amphur Srimahaphote, Prachinburi 25140 Thailand
B m
Calibration Place:
Callbration By:
Calibration Date:
The Method used: . .
Traceability: This certificate is traceable to the S| Units maintained by Mational Institute of Matrology
(Thailand), NIMT through DKSH Technology Limited. Cerificate No. C02231914,
slandsed o olfver recogrized ratonal slandand oraloies. I
The measurement uncertainty staled is the expanded unceriain uncatanty thplﬂc by the coverage factor (k=2) %o provide a
level of comfidence of approximalety 95%. It is determined in sccordance 4 icke % ity wer (GUM)
Thase rasults ¥ ba by deviations fram specified conditions. The resulls relate only 1o $ie ilems lested, ¢ e of sampled. The reporl shall not ba
represduend excapt in Tull witheu! appreval of DKSH Tachnology Limted.
i Bumessnn mnTsTall o0 s By i Twinl 40
DHEH Teshnstogy Limiled DKSH Tt h
2800 ey v e T Ayt 16060 BE3 MUY TR TS TR TIRY 0260
253 Euhumeil Road, Busgehak, Prrakianoeg, Bangkok 10260 2533 Sukburmen Moad, Bangchak, Presktanong, Banghck 10259
Prone: +60 2638 7000 Emal: com  Wabahe: Fhone: +56 2638 7000  Emai: Gdkshoom  Wobsba:
Delivering Growth - in Asia and Beyond. CAL-FM-CO2-17 12 Sap 20 Delivering Growth - in Asia and Beyond. CALEM-COZ-12- 12 Sap 2025

€= DKSH &= DKSH

Cerlificate No.: C02232074 Page 2of 2

Certificate of Calibration Calibration Results:

MSC-TRSITIS I!‘!IS
e Uncertainty MPE Class
Mominal Value| Marking Conventional Mass
Equipment: Standard Weight Certificate No.: COZ232074 (tmg) (£mg)
Model: 100 g Issued Date: T November 2023 100 g Mene | 100 g - 0.06 mg 0.16 0.5 I F1 |
Serial No. {or I0u): Weight 002 Job No.: WO-00009104 Nate : These MPE Class are only conventional mass.
Manufacturer; LS Page: 1of2 The End of Certificate
Condition: In condition Clasgs: -
Customer:
Environment Condition; Temperature 22 c
Relative Humidity 50 %RH + 10 %RH
Almospheric Pressure  980-1030 mbar
Calibration Place:
Calibration By:
Calibration Date:
The Method used:
Traceability: This certificate is traceable to the SI Units maintained by National Institute of Metrology
(Thailand), NIMT through DKSH Technology Limited. Certificate No. C02231914,
This certificate |s issued the units of measurement according fo the Internatonal System of Units (1), It provides iraceabiity of measurement to infemational or natonal
standand or oihar recognized nationad slandaed laboratonias.
The measurément uncertainty slated is the mganded uncertainly which i abtsined from he standsed uncertainty mulliplied by the coverage faclor (¥=2) 1o provide &
level of confidence of approximately 25%. It is determined in accordance with the Guide 1o Expression of Uncertainty in Measurement (GUM).
These result: y be affected by deviations from specfied conditions, The resuls relate only to the items fested, calbrated or sampled, Tha repor shall not be
mproduzed axcept in full wihout spproval of DKSH Technology Limited
Wi Rosomen ouTuTall ¢iffe AN Riminaurs e TuTell din
DHEH Technology Limiod DeC5M Tachnoiogy Limied
2530 paniEr pvTauen v Teus P Teg 80 rormTe @B
2533 Sukitvamil Rioad, Bangehak, Pheskhanong, Banghok 10280 2533 Sushumwat Road, Bangchas, Phrakhanong, Bangsok IMW
Prone: <60 2638 TO00  Emait info colteatong@distcom  Websile: www dksh comiscientifc-halond Phote: +66 2635 7000 (immt info. cabbration@ciesh.com  Website: www. desh. comiscientifc-faiand
Delivering Growth - in Asia and Beyond. GAL-EM-G02-12; 12 Sap 2025 Delivering Growth - in Asia and Beyond. CAL-FM-CO212- 12 Sep 2022
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&z DKSH

Certificate of Calibration

!K‘-‘llfl':.l.l‘l:‘u!

Equipment: Standard Weight Certificate No.: CO2232075
Madel: 2009 Issued Data: 7 November 2023
Serlal No. {or ID.): Weight 003 Job No.: WO-00009104
Manufacturer: Ls Page: 1of2
Condition: In condition Class:

Customer:

Environment Condition:

Calibration Place:

Calibration By:
Calibration Date:
The Method used:

In house method, CAL-WI-48, base on OIML R111-1

Tracaability: This certificate is traceable o the 51 Units maintained by National Institute of Metrology
{Thailand), NIMT through DKSH Technology Limited. Cerificaie No. C02231914,

Thia ceriificate is issued the unils of measurement accanding Lo the inssenalicral System of Units (S0, L provides raceabilly of measurement o inlsmational o nafiorsl
standand ar other recognized national standard laboratories.

The measuremant uncertsinty stated Is the axparded uncartsnty which is ablained from the stardand uncerainty mulliged by B covarage Tactor (V=2) 1 provids @
kel of canfidance of Bppromately 55%. It i dukmined In accardance wim the Guide o Exprossion of Uncee Measurement (GLM).

T results may be aflecled by devistions from speciied cordiiions. The results relate only Lo the items tesled, cabbrated o sampled. The repert shal ot be
reproduced except in full withoul approval of DESH Technology Limited

il Bamomzn e Tall aiin
DOKSH Tachnoiogy LUmtnd

2533 DU IATHLTSAN cxmete T ryaea R 10250

2533 Sktraml Rioad, angshak, Pheskhanong. Rangkok 10260

Prone: <66 2610 7000 Emai nfo. caltensonGdhah com  Whebsli: www. dhah. comisciuntibe alird

Delivering Growth - in Asia and Beyond., CALFM.CIZ-12: 12 Sep 2022

&= DKSH

Certificate of Calibration

Equipment: COD Reactor Cartificate No.:  C17230199
Model; DRB 200 Issued Date: 21 November 2023
Serial No. {or 1D.): 1905000191 Jab No.: WO-00010182
Manufacturer: Hach Page: 1 of 4
Condition: In Condition

Covers: Open (Max) Locations heating Block: Left and Right

Customer:
Environment Condition: Temperature 23°C + 5.0°C
Humidity: 50 %RH + 150 %RH
‘Voltage: 230 VAC 11.0 VAC
Calibration Place: Limited.
Calibraticn By:
Calibration Date:
The Method used: . th Standard Thermometer
Traceability: This cerificate is traceable to the 51 Units maintained by National Institute of

This certi
or natianal s
. P Dy e coverage
provide a kel of confidence of spprosimatsly 95%, It is determined in accordance with the Guide to n of Uncertalnty In Measurement (GLW
Thesa results may be afiecied by deviaticns from spechiied condiions. The results refate ony 1o 1he ltoms tsted, callbrated of samgied, Th repart shall not
be mproducad eacapt in ful wihoul apprmval of DKSH Technology Limited.

s fumonos mnTuTal ifin
DS Technology Limind

7m0
2533 Sukhimi Riced, Bangeak, Prvakhancg, Barghok 10380
Phone: +55 2638 7000 [ [

tate:

Delivering Growth - in Asia and Beyond. CAL-FM-C17-08: 20 Jul 2022

&= DKSH

Cerfificate No.: C02232075 Page 2of 2
Calibration Results:
Uneerlainty MPE Class
Mominal Value| Marking Caonventional Mass X
(xmag) (tmg)
200 g MNone | 200 g - 0.36 mg 0.30 1.0 1

MNaote : These MPE Class are only conventional mass.

The End of Certificate

wlahs fussoman mnTuTal 42fin

DHEH Technsiogy Limiled

2503 M R A T YIS 10250

2533 Bukburmh Fioed, Busgchak, Presknanang, Bangeok 10780

Phone: +66 2638 7000 Emal: dhshoom  Webale: www. i

Delivering Growth - in Asia and Beyond. CAL-FMLCOZ.12: 12 Sep 2022

&z DKSH

Certificate Mo.: C17230189 Page: 2of 4
A BE C 5] E F
5
4
a
3 Candaines
2 2 Glycarol
" 1 Standard theemomales
Tep view
Location of standard Sample test

Standard Installation Locations

The standard thermometer touches the lower end of the boring

Definitions

Indicating Temperature: The average reading of indicating device which forms the integral part of the
unit under calibration.

Measured Temperaiure: The average reading of standards al any positions or location.

Measurad Stabify: The one-half of greatest i difference of atany

ane probe.

utdn fimioaoy enTulal 41
DxSH Limitnd

2533 unAYL LSRR st T e uRT 10060
2533 Eukhum Reas, Bangshak, Pheakhasang, Bangkek 10250
Fhone: +66 7638 7000 Emai: Wiebstn: weew,

Delivering Growth - In Asla and Beyond. CALFM-C17-08: 20 Jul 2022
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&= DKSH

Certificate No.: C172301589 Page: 3of 4
Calibration Results:
Without Adjustment
Measured temperature at the spread locations:
Locations healing Block: Setting (*C) Unit Under Calibration (*C)
Left 150 150
Right 150 150
Location heating Block: Measured Temperature (*C) | Correction of UUC ("C)| Uncertainty (+"C)

Al 148.65 -1.35 0.68
A2 151.14 1.14 0.67
A3 151.18 1.18 0.66
Ad 148,90 -1.01 0.69
A5 149.00 -1.00 0.68
B1 151.08 1.08 0.68
B2 150.79 0.79 0.69
B3 15135 135 0.66
B4 149.39 -0.61 0.69
BS 149,77 -0.23 0.68
c1 151.06 1.06 0.69
c2 151.21 121 0.69
c3 150.16 0.16 0.67
c4 149.48 -0.52 0.68
Cs 14B.75 -1.25 0.67
(s3] 150,34 0.34 0.67
D2 15048 0.48 0.68
D3 149,47 -0.53 0.67
D4 14B.70 -1.30 0.69
D5 149,29 -0.71 0.67
E1 150.64 0.64 0.66
E2 148,93 -1.07 0.69
E3 151.31 1.31 0.67
E4 149,17 -0.83 0.65
ES 14646 1.54 0.68
F1 149.08 -0.92 065
F2 149.23 077 0.65
F3 148,69 1.3 0.65
F4 148.23 -A.77 0.65
F5 149,71 -0.29 0.65

A Bimiomors mndind Sl
DSH Tachnology Limied

036
2533 Suhumwil Aad, Bangchas, Phrakhancng, Bangick 11263
Phone: 445 2638 7000 Emat

Delivering Growth - in Asia and Beyond, CALFM-C17-08: 20 Jul 2022

&= DKSH

lunssausnwinasmuaugaIunl

(nailue: WO-D0010182
wilaedosia; COD Reactor Fu: DRB 200

winuauatas: 18050C0191

wsaday (u) AYTaEaL (sie)
20 Nov 2023 sunsATIRda 20 Nov 2023 MU
Ui | L Undi | idnd
General
= [m] 1. dwld ] O
= ] 2. nrwineu Main Switch ] m]
= [m} 3. e Selector Key (7] m]
[m] 4 msudnams Display =] ]
=] (] 5 #nm Hole &= a
=] O 6. anehila O
=] ] 7. Anwdnedas = O
= ] 8 dAnewinsal o dnfdaebo = O

LT R

i Feraamizn wnTiTall ufn
DKSH T Limbied

2830 e s el Aqeses 10260
3633 Sukbuswil e, Bargehak, Pusstanong, Banghek 10260
Phone: +66 2630 000 Emat .oom Websta:

Delivering Growth - in Asla and Beyond.

&z DKSH

Certificate No.: C1723018% Page: 4of 4
Characterization of the unit under calibration:
Desired Unit Under Cali ion {"C) Temp ]
Locations heating Block
'c) Sefling Reading Stabllity (£°C)
Left 150 150 150 0.22
Right 150 150 150 0.22
The End of Certifi
whifn Bimipaas A ulal i
DKEH Technokogy Limksd
¥ ]
2433 Subhuret R, Brgchak, Phiskbances, Sangeck 0260
Phosa: +68 3 T000  Emait thc-patand

Delivering Growth - in Asia and Beyond, CAL-FM-C17-08: 20 Jul 2022

&z DKSH

Certificate of Calibration

Equipment: TURBIDIMETER Certificate No.: CO8230180
Madel: 2100Q Issued Date: 03 November 2023
Serial No. (or ID.): 14080C 035505 Job No.: WO-00008310
Manufacturer: HACH Page: 10l 2
Condition; In Condition

Customer: Integrated Research Center Co. Ltd.

122 Moo 2, Tambol Thatoom,
Amphur Srimahaphote, Prachinburi 25140 Thailand

Environment Condition: Temperature 26 *C + 03 °C

Calibration Placs:

Calibration By:

Calibration Date:
The Method used: turer Method 8195
Traceability: = azin and StablCal accepted by

United States Environmental Protection Agency (EPA) through Hach Company
Certificate No. A2005 , A3004 | A3012 , A3004

ol or
national standard or ather recognized nafiors! slandaed laborataries.
The measurement uncertainty stated is e expanded uncertainty which is cbtsined from the starderd Uncsrtainty mullislied by e covarage factor (e=2) to
prendtia & leval of canfidance of appraximately 6%, It s determined in accordance with the Guide to Expression of Uncertainty in Measuremant (GUM).
Thuse resubs may be affactod by deialions Iram speciied canditians. The resuls relale ooy to the items ested, calbrated or sampled. The report shall et b
reproduced except in full without approval of DESH Technology Limied,
i Asracano e TuTal dafin
DKSH Tochoiogy Limind
2500 rause Faun semsTanes i e 10260
3533 Sustme Fowt, Bangoral, Preakhinosg, Banghok 10260
Fhons: +66 3630 7000 Emai: 3 tradand

Delivering Growth - in Asia and Beyond. CAL-FM-CO8-08: 20 Jul 2022
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Cerlificate No.: CO8230180 Page 2of2
Calibration Results:
Befora Adjustment
Std Turbidity (NTU) UUC Reading Cormrection Deviation Uncertainty
0.080 0.20 -0.120 0.0 0.070
20.50 230 -2.50 0.1 1.0
103.0 109 -6.0 0.6 7.0
B24.0 a7 -83.0 0.8 45
After Adjustment
Std Turbidity (NTU) UUC Reading Corraction Deviation Uncertainty
0.080 0.07 0.010 0.0 0.070
20.50 205 0.00 0.1 1.0
103.0 104 -1.0 0.5 7.0
B824.0 823 1.0 0.7 45
The End of Certificate
1w Binceairs maTuTall &
DHCEH Techaology Limed

930 AU A aUATIN v Tasa Ry LAY 10260
7433 Sustwmyt Anad, Bangceak, Prrakhanong, Bangkok 10260
Phene: +66 3630 7000 Erad: info calbrationfixikeh com  Webisie: wwww dhost, comiscientic-thafiasd

Delivering Growth - in Asia and Beyond, CAL-FM-COS-08: 20 Jul 2022

]
(1 MIRACLE INTERNATIONAL TECHNOLOGY CO.LTD
214 Bangwack Rd Bangpsi Bamgkae Bangkok 10160
oy

Tel.: 0-2865-4647-8 Fax 0-2865-4649 bmpyfweww.mit.inth

@
[E13=] CALIBRATION CERTIFICATE
[=] Py Certifieate No. : S2023090749-0004
Date Issued : 05-Nov-23
Customer : Integrated Research Center Co., Ltd

122 Moo 2, Thatoom, Srimahaphote, Prachinburi 25140 Thailand

Equipment : Cool room
Manufacturer : Dixell

Maodel : XROGCX-SNOCI
Serial No. : LIOGBXBS500
ID No./Tag No. : DARC-TE15028
Date Received 3 30-Oct-2:

Standard method : CP-05 TLAS G-20.

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

to the International System of Units (SI)

Result of Calibration

The reported uncertainty of measurement was based on standard uncertainty multiplied by a
coverage factor k=2, providing a level confidence approximately 935 percent

This certificate may not be reproduced other than in full except with the prior written approval of

the Miracl,

&z DKSH

il WO-00008310

lunsadaudnmiaiasindinaon

ariimedneio: TURBIDIMETER Tu: 21000 wnBauAtas: 140900035505
nswan (u) AT (Fd)
01 MNov 2023 umsasiada 01 Nov 2023 WL
Und | lhind k| ik
General
= m] 1 Ay saAte [m| [m|
m| O 2 rrwEeane | Eealaftan, muluuanetad) = 0
= o 3. & I - da wdas (On-Off Swicth) = =]
=@ m} 4. unm (Keypad) @ o
(m] ] 5 wiea {Display, Screen Contrast) = [m]
Spectrophotometer
] u] 6 wwsulvivh (Battery Backup) >= 2.5 VDC 0 o
[m] o 7. ey TR gth Controf) 0 0
(] [m] 8. mrwemafiu (Wavelength Check) (] [m|
[m] 0 9. ummrinilauss (UV < 3,000 hour) [m] [m]
] [m] 10, umsrwilaugs (Visible < 5,000 hour) O O
o o 1. sedimanuiian (Carousel Module) = 0
pH Meter and Conductivity Meter
[m] [m] 12, ®finTwsn ( Electrode and Connection Cable ) [m} [m}
m| m] 13, wfudasaneTu Electrode (Level KCI ) [m] [m]
0 o 14, dhilafulaty Electrode (Dust Protection Hood) O [
O [m] 15, aduldaTnes (Stand) ] o
= =] 16, Awrwaufiiigm (No Sample) = m] 0.58/0.03 NTU
[m] O 17, wediunsdesavaas (2 2.5 lufu 3.0) m| 'm|
i fitrafor
[m] [m] 18.  @nw Piston Burettes m| m]
IH| [m] 19.  Function Rinsing and Desing m] m]
m] 0 20, s:uuﬁaﬂwawua:qdn1nI:J-s=na:.| O O
Wonbaigauwsal :
:"ﬂmm . U 10260
;ﬁ:mu;;ﬂﬁm &;ﬂ:_ﬁmnlﬂmﬂ.hl‘lﬂ ‘U?“:‘m- o
Delivering Growth - in Asia and Beyond. CAL-FM-R31.03: 20 Jul 2022
Certificate No. : S2023090749-0004
Environment : Ambient Temperature :  Start record 28.2 °C, Stop record 28.4 °C
Relative Humidity Start record 48.6 %RH, Stop record 49,5 %RH
Calibration Seuting Indicating Measured Measured Orverall
T T T Stability' Uniformity” Variation’
{"C) °Cy ("C} {"C) (*C) (°C)
4 4.0 40 1.24 0.98 263
Without adjustment
;‘c:‘l"::;:’r'c STDNo.1  STDNo.2  STDNe.3  STDNo4  STDNo.5  Uncertainy®
°C) C) C) °C) ("C) (°C) 90
4 422 437 4,01 395 386 1.5
Calibration
Temperature MPE
STD No. 1 STD No. 2 5TD No. 4 STD No. 5
L5l il ) [a] ) 0
4 3 Pass Pass Pass Pass

Note :  Probe No, 5 is Reference Probe

Pass = |error] + juncertainty] <= |MPE] ———

Fail= |error| + |uncertainty| > |MPE| | .

Condition As-Received : Used Ttem

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

The International System of Units (S1) through

M|
US3

“ertificate No. L202309114-0001 for Digital Thermometer with Probe (Agilent) Module 1 (172) NTC Serial No.
T011204, Due 11-Mar-24

Motes - 1. The temperature stability is the one-half of greatest maximum difference of measured temperatures at any one probe.

2. The temperature unifarmity is the maximum difference of measured temperatures between ol any probes and the

mensured temperature ot the reference location which are observed at same time.

3. Owverall variation Is the difference of maximum and minimum measured temperatures throughowt observation time.

4, The inty of tis included & ature stability.

End of Certificate

Page 20f 2
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. J ] MIRACLE INTERNATIONAL TECHNOLOGY CO.LTD
Y 214 Bangwack Rd. Bongpni Bangkse Bangkok 10160
o Tel.: 0-2865-4647-8 Fax: 0-2865-4649 hpe/forww.mikin.th

s @
CALIBRATION CERTIFICATE
Certificate No. : 52023090749-0001
Date Issued : 05-Mov-23

Customer : Integrated Research Center Co., Ltd
122 Moo 2, Thatoom, Srimahaphote, Prachinburi 25140 Thailand

Equipment : Conductivity Meter
Manufacturer : METILER TOLEDO
Maodel : Seven Eacy

Serial No. : 1232025328

DARC-TE11047
30-Oct-23
30-0ct-23

ID NoJTag No.
Date Received
Date C.

brated

Calibration Method or Calibration Procedure Used

In-house method : CP-148 by direct measurement with certified reference material.

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

to the International System of Units (SI).

Result of Calibration

The reported uncertainty of measurement was based on standard uncertainty multiplied by a
coverage factor k= 2, providing a level confidence approximately 95 percent

This certificate may not be reproduced other than in full except with the prior written approval of

the Miracle International Technology Company Limited.

Tel.: (-2865-0647-8 Fax: D-2H65-4649 hispefwww. mitin th

ERE 7 BrATION
[oIF

™)
; 1 MIRACLE ERNATIONAL TECHNOLOGY CO.LTD
214 Bangwack Rd. Bangpai Bangkae Bamgkok 10160
e “'--,_.'J

e e s
AP AT 85

@
I CERTIFICATE
Certificate No. : 52023090749-0002
Date Issued : 05-Nov-23

Customer : Integrated Research Center Co., Ltd
122 Moo 2, Thatoom, Srimahaphote, Prachinburi 25140 Thailand
Equipment : pH/DO Meter
Manufacturer : METTLER TOLEDO
Model : Seven Go Duo
Serial No. : B932068736

ID No./Tag No. HE
30-Oct-23
30-Oct-23

Date Received
Date C:

ibrated

Calibration Method or Calibration Procedure Used

In-house method : CP-42 by direct measurement with pH buffer solution.

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

to the International System of Units (SI),

Result of Calibration

The reported uncertainty of measurement was based on standard uncertainty multiplied by a
coverage factor k= 2, providing a level confidence approximately 95 percent,

This certificate may not be reproduced other than in full except with the prior written approval of

the Miragl oot

Certificate No:  S2023090745-0001
Eavironment : Amhicn: Temperature Start record 25.4 °C,  Stop record 253 °C
Relative Humidity Start record 55.2 %RH, Stop record 55,6 %RH
Adjustment :
* Without /

Before Adjusted  After Adjusted Uncertainty MPE Pass / Fail
5T
. e Errar s
Canductivity Solution UUC Reading UUC Reading (#) (£ pSiem) "": I.IJMI
am

m k253 °C - pSfm - 0 peiem

1415 uSiem ol 25.00°C 1415 em k= 200 14.15 Pass
STD = Standard Pass= |error] + juncertainty| <= [MPE]
UUC = Unit Under Calibration Fail = |error] + [uncertainty] > [MPE|
Description of T Scale Division | pSiem

Condition As-Reeeived : Used ltem
“Thhe measurment resulls and statements of conformity with specification oaly relate 1o the item calibrased.

Standard Conductivity Sobution ;

Stundurd Conductivity Soluti

& Traceability :

The Internaticesl System of Units {ST) through

MIT Cenificate No. L202305082-002 for Density solution 1.0 g/ml Serial No. DIT13161117, Due 04-M;

Haann

ificate Mo, 05122 for Conductivity 1413 pSicm @) 25°C Lot No. 8201, Due 05 OCT 2027

Enmd of Certificate

Page2 of 2

Certificate No : 52023090749-0002

Environment : Ambicnt Temperature : - Start record 23.2 °C, Stop record 25.1 °C

Relative Humidity : Su

ecord 55.2 %RH. Stop record

DC Voltage Measurement Results Part

STD Applied i T
Nominal Value Lc LUC. UUC Error  Uneertainty MPE Pass / Fail
DC Voltage Reading Reading
(pH) (mV) (mV) (pH) (V) (£ mV)
0.00 414.12 4141 0.00 0,02 017
4.00 17748 177.5 4.00 002 02 03 Pass
7.00 0.00 0.0 .00 0.00 0059 3 Pass
10.00 =177.48 -177.5 10,00 -0.02 oz 0.3 Pass
14.00 41412 -414.2 14.00 -0.08 o7 0.3 Pass
Electrode Test Results Part
pH Electrode Serial Mo : -
3 points calibration using standard buffer solutions of pH 4.01, pH 7.01, pH 10.01
Percent Slope : 10019 at pH 6.983 and 4.00°, 9567 at pH 6.983 and 10.003
Sct Slope
= NIMT Lot Mo. 040822 for pH 4.003 Buller Selution, Due 28 DEC 2023
- CPA chem Lot No, B45826 for pH 6.985 Buller Solution, Due 14 OCT 2024
= NIMT Lot No. 230822 for pH 10,003 Bufler Solution, Due 28 DEC 2023
Standard Before Adjusted After Adjusted UUC Error  Uneertainty MPE Pass [ Fail
pH Solution @ 25° C (pH) UUC Reading (pH) UUC Reading (pH)  (pH) o epiy MG
4,003 4.05 4.01 0.007 0L00%1 0.3 Pass
6.985 7.1 T.00 003 0.0091 0.3 Pass
10.003 10.12 10.01 0.007 00085 0.5 Pass

STD = Standard Pass= [error]+ [uncertainty] <= [MPE|
UUC = Unit Under €

Fail = |error|+ [uncertainty] = [MPE|

Description of ULC ¢ Range pH O pH 14

=2000 mV 1o 2000 mV

Condition As-Received : Used liem
The measurment results and sta

15 of conformity with speci n only nelate 1o the item calibrated,

Ce

ed Reference Materinl & Traceability of Certificate :

The International System of Units (51) through

- Ma Cal. Certificate No, E1U231268 for HANDY CAL CA130 Serial No. 2312009, Due 22-Mar
= NIMT Lot No. 040822 for pH 4.003 Buffer Solution, Due 28 DEC 2023

=CPAc

hem Lot No. 845826 for pH 6.985 Buffer Solution, Due 14 OCT 2024
= NIMT Lot No. 230822 for pH 10,003 Buffer Solution, Due 28 DEC 2023

End of Certificate

Page2 of 2
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214 Bangwack Rd. Bangpai Bangkse Banpkok 10160
Tel.: (-2H65-4647-8 Fax: 0-2865-4640 hope/fwww. mitinth
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CALIBRATION CER1

ICATE

Certificate No. : S2023090749-0003
Date Issued : 05-MNov-13

Customer : Integrated Research Center Co., Lid

122 Moo 2, Thatoom, Srimahaphote, Prachinburi 25140 Thailand

Equipment : Thermometer ctaudard
Manufacturer T -

Model B

Serial No. : 19009

ID No./Tag No. 1=

Date Received : 30-Oct-23

Date Calibrated : 30-Oct-23

In-house method : CP-136 by comparing against Standard Thermometer.

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

to the International System of Units (SI).

Result of Calibration

The reported uncertainty of measurement was based on standard uncertainty multiplied by a
coverage factor k=2, providing a level confidence approximately 95 perce

This certificate may not be reproduced other than in full except with the prior written approval of

the Mirag 2l

A Tel.; (-2BG5-4647-8 Fax: 0-2863-4649 hirp/iforww.mitinth .
=, WSETETE T3
CALRRATION 15

o Y
M3 MIRACLE INTERNATIONAL TECHNOLOGY CO.LLTD
i 214 Bangwatk Rd. Bongpai Bangkae Bamgkok 10060
L

[EBI%E C47/BRATION CERTIFIC

~

E Certificate No, : $2023090745-0006
Date Issued : 03-Nov-23

Customer : Integrated Research Center Co., Lud
122 Moo 2, Thatoom, Srimahaphote, Prachinburi 25140 Thailand

Equipment Moicture analyzer

Manufacturer : Sartorius
Maodel : MA3S
Serial No. : SWB26303311

1D No./Tag No. : -
Date Received 30-Oct-23

Date Calibrated i 30-Oct-23

Calibration Method or Calibration Procedure Used

In-house method : CP-06 base on UKAS LAB 14 Edition 5 July 2015,
In-house method : CP-69 In-situ technique by comparing against Standard Thermometer.

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

to the International System of Units (SI).

Result of Calibration

The reported uncertainty of measurement was based on standard uncertainty multiplied by a
coverage factor k= 2, providing a level confidence approximately 95 percent

This certificate ma

ot be reproduced other than in full except with the prior written approval of

the Miac epational Technology Comparny Limited

Certificate No. ; S2023090745-0003
Environment : Ambient Temperature :  Start record 23,7 °C,  Stop record 25,4 °C
Relative Humidi Start record 55.4 %l Stop e §5.3 WRH
Deseription of UUC @ Range -l “C
Seale Division 0.5°C
Resolutien 0.1 °C
UUC Re scule o°C
Measured Relerence lemperature 0.012 °C
Type Total Tmsmersion
ST Under Calibration Measurement MPE
Reading (°C) Reading (°C) °C) Uncertainty (£°C ) with Guard Band
I__ 0.027 0.0 0027 .n_33 I 1 Pass
30,019 50.0 019 0.35 1 Pass
Pass

100.019 1o0.0 0019 035 1

STD = Standard

UUC = Unit Under Calibration

Condition As-F : Used Mem

The measurment results and ents of conlormity with speei

fieation only relate to the item calibrated.

Measurement Standards Used & Traceability :

The International System of Units (SI) through

MIT Certificate No, L202301188-025

Digital The with PRT Serial N

5827, Due 15-Mar-24

End of Certificate

Certificate No. 1 3090749-0006

Eavironment : Ambient Tes

wperature ; Start record 25.7 °C . Stop record 25.9 °C

Relative Humidity :

Start record 55.7 %RH . Stop record 35.6 %RH

Atmospheric Pressure ;

record 10095 mbar

Max. Capacity : E Resolution : 0,001 ']

Departure from nominal value

|error| + juncertainty| <= [MPE|

|error] + juncertainty| > [MPE|

minal Value Before Adjusted After Adj Uneertainty MPE Pasa ! Fail
() Carrection (g) Correction (g) +q i with Guard Band
0.0+ 0.000 - 0.00082 0003 Pass
0.000 - 0.00083 0. Pass
7.0 0.000 E 000083 0.003 Pass
10.5 0.000 = 0.00083 0003 Pass
140 0.000 - 000084 0003 Pass
175 0000 - 0.0O0BE 0.003 Pass
210 0 - 000084 0,003 Pass
245 0.000 - 0.00084 0.003 Pass
_0 0.000 - 0.00087 0.003 Pass
35 0.000 - 0.00085 0,003 Pass
isn 0.000 - 0.00086 0005 Pass
Marked * are not included in the NSC-ONSC accreditation schedule for our lshoratory
Pass = |error| + Jumeertainty| <= [MPE|
Fail = |errar| + Juncertainty] > [MPE]
Repeatability of resding Off-centre loading
Load (g) Load (gh 015
Standard deviatio Position A (g} : 15.000
Maximum difference (g) Position B (g} : 15.000
between successive reading Position C(g)  : 15.000
Position D(g)  : 15.000
Pasition E £ 15.000 Front View
Maximum (g) - 0.00D
difference
Condition A: Jzed Tiem
Thee measu E 5 of conformity with spec on anly relate 1o the item cali
M 5 ls Used & Traceability :
The International System of Units (31) through
Calibratech Cenificate No. 66-210346-1 for Weight Standard 6 kg (F1) Serial No. MIT-5TD-20, Due 13-Jul-24
Page 20f3
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Certificate No. :

Temperature *

Setting Display Before Adjusted  After Adjusted Error Uncertainty MPE Pass | Fail
(°C)  Reading (°C) STD Reading (°C)  STD Reading (°C) £C) (°C) (£°C)  with Guard Band
ST 752 - 0z 049 1 Pass
03 105 1053 - 1 Pass

Marked * are not included in the NSC-ONSC acal

edhule for aur labaratoey.

Pass = [ervor] + juncertuin

IMPE|

Fail = [error] + uncertainty] > [MPE|

Condition As-Received : Used Item

The measanment results and statcirs,

of eo ation anly relate ta the iterm calibrated

foemity with spe

Measurement Standards Used & Truceabili

“The Imternational Systemn ol Units (51) through

MIT Certificatc No. L2

012323020 for Sound Level Meter (Temperatare Measurenvent Function) Serial No. 0671506,

End of Certificate

Certificate No.

Environment : Ambient Temperature : (25 +2)°C
Relative Hun (50 £ 15)%RH
iom = Temperature Measurement Humidity C | : (50 + 15) %RH

e 20-Mar-24

STD ULUIC Reading UUC Error Measurement
Reading ("C) *Cy *C) Uncertainty (°C) M with Guard Band
20,00 202 03s 1 Pass
2498 0.12 0.35 1 Pass
Function : Humidity Measurement  Temperature Control : (25 £ 5)°C
8TD UUC Reading UUC Error Measurement MPE Pass | Fail
Reading (*%RH) (% RH) (%% RH) Uncertainty (£%RH)  (%RH)  with Guard Band
30,00 2 2.00 25 5 Pass
409,99 52 01 5 5 Pass
70.00 71 1.00 25 5 Pass
STD = Standard Pass= |error| + [uncertainty]
UUC = Unit Under Cal Fail = |error| + [uncertainty] > [MPE|
Description of ULIC = Range {-30) to 70 °C Internal Sensor / 10w9 %RH
Resolution LN} 1 %RH

Condition As-Received : Used ltem

ve measurment results and st

emenis of conformity wit
Measurement Standards Used & Traceability :

The Intemnational System of Units (1) through

MIT Certificate No. 1.202:

&-006 for Digital Thermometer wit

MIT Certificate No. L202306247-010 for Digital Humidity Meter Serial No. DI650010, Due 24-Dec-2

End of Certificate

relate to the item calibrated.

ke) Serial No. 5856603, Due 1 0-Nov-23

Puge 2 of

\?: 1 MIRACLE I J N 4 [ C
A 214 Bmg\uLk Rd. Bangpai B:mg_lwc Bangkok 10160

Tel: 0-2865-4647-8 Fox: 0-2B65-4649 hupetfwww mitin.th

NSCTIALTIE 1IN
‘CALRIRATION oo

‘RTIFIC.

Certificate No. : L202309364-0002
Date Issued : 06-Nov-23

Customer : Integrated Research Center Co., Ltd
122 Moo 2, Thatoom, Srimahaphote, Prachinburi 25140 Thailand
Equipment : Digital Therno - Hygrometer
Manufacturer : Thermopro
Model : TP55
Serial No, : -

WL-2022/01
31-0ct=23
Date Calibrated : 02-Mov-23

ID No./Tag No.
Date Received

In-house method : CP-19 by comparing against Standard Digital Humidity / Temperature Meter

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

to the International System of Units (SI),

Result of Calibration

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

coverage factor k=2, providing a level confidence approximately 95 percent.

This certificate may not be reproduced other tf ull except with the prior written approval of

214 Bangwack Rd. il
Tel.: 65-4647-8 Fax: 0-2

]hr.gl:u: Bangkak
54540 hiip:iwww

MCTIELTE TS
CALBRATION 052

CERTIFICATE
Certificate No. : L202309364-0003
Date Issued : 06-Nov-23

Customer : Integrated Research Center Co., Lid
122

Moo 2, Thatoom, Srimahaphote, Prachinburi 25140 Thailand

Equipment : Digital Therno - Hygrometer
Manunfacturer : Thermopro

Model : TP55

Serial No. =

1D No./Tag No.

Date Received

WL-2022/02

31-0ct-23

Calibration Method or Calibration Procedure Used

In-house method : CP=19 by comparing against Standard Digital Humidity / Temperature Meter

This certificate i

traceable to national standards, which realize the units of measurement according

to the International System of Units (SI).

Result of
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Certificate No. = L202309364-0003

Environment = Ambient Temperature : (25 +2)°C
Relative H ity : (50 + 15%RH
Function : Temperature Measurement Humidity Control : (50 £ 15) %RH
STD UUC Reading UUC Error Measurement MPE Pass /| Fail
Reading (*C) =) =C) Uncertainty (+°C) +C with Guard Band
20,00 0.3 0.35 I Pass
2498 251 0.12 033 1 Pass
Function ; Humidity Measurement  Temperature Control : (25 2 5P°C
STD UUC Reading UUC Error Measurement MPE Pass | Fail
Reading (*RH) (%RH) (%% RH) Uneertainty (£%RH)  (#%RH)  with Guard Band
30,00 32 200 25 5 Pass
49.99 52 201 5 5 Pass
70.00 n 200 ] Pass
STD = Standard Pass= |error| + juncertainty| <= [MPE|
UUC = Unit Under Calibration Fail = |error| + juncertainty| > [MPE|
Description of Range (-30) 1o 70 *C Internal Sensar / 109 %RH
Resolution 01 °C/ 1 %RH

Condition As-Received : Used Ttem

The measurment results and

vith specification only relate 1o the item calibrated,

Measurement &

andards Used & Traceability :
The International System of Units (SI) through
MIT Certificate No. L202210258-006 for Digital Thermometes with Probe (Fluke) Serial No. 5856603, Due 10-Nov-23

MIT Certlficate No, L 47-010 for D

| Humnidity Meter

No. D1650010, Due 24-Dece

End of Certificate

Certificate No, : L202309364-0001
Enviromment = Ambient Temperature :
Relative Humid (50 + 15)%RH
Function : Temperature Measurement Humidity Control : (30 £ 15) %RH
ST UUC Reading UUC Error Mcasn;enmn ﬁr A ;m_
Reading (°C) "C) =C) Uneertainty (=°C) &°C with Guard Band
20.00 20 0.00 0.67 1 Pass
24.98 25 o.02 067 1 Pass
Function : Humidity Measurement  Temperature Control : (25 £ 5)°C
STD UUC Reading Measurement MPE _I‘a;’;a_ll_ B
Reading (%RH) (2%RH) Uscertainty (#%RH) (&% RH) Guard Band

10 25 5 F d

4999 ] .5 5 Failed
TO00 28 25 5 Failed
STD = Standard Pass= |error] + Juncertainty| <= |MPE|
UUC = Unit Under Calibration Fail = |error] + juncertainty| > |[MPE]

Description of |

Range W% %RH

Resolution L *Cf 1 %RH

+ LK

Condition As-Receiv tem

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

The International System of Units {SI) through

MIT Cenificate No. L

10258-005 for Digital Thermometer with Probe (Fluke) Serial No, 5856603, Due 10-Nov-23

MIT Certificate Mo, L202306247-010 for Digital Humidity Meter

inl No. D1650010, Due 24-Dec-23
End of Certificate

214 Bangwock Rd. Bangpei Bangkse Bamgkek L0160
Tel.: 0-2865-4647-8 Fax: 0-2R65-4649 hispefwww,mit.in th

O™ )

. i

My I'\ MIRACLE INTERNATIONAL TECHNOLOGY CO.L,LTD ;I‘a:Em
~)

WecTns 1n
‘CAUBRATION 0652
[N N
E |:] s DD ATIOAN CTRTIEIC ATE
CALIBRATION CERTIFICATE
ot
o Certificate No. : L202309364-0001
Date Issued : 06-Nov-23
Customer : Integrated Research Center Co., Lid
122 Moo 2, Thatoom, Srimahaphote, Prachinburi 25140 Thailand
Equipment : Digital Therne - Hygrometer
Manufacturer : Digicon
Model : TH-03
Serial No. : D04 AADERG
ID NoJTag No. HE
Date Received : 31-Oct-23
Date Calibrated : 02-Nov-23

Calibration Method or Calibration Procedure Used

In-house method : CP-19 by comparing

nst Standard Digital Humidity / Temperature Meter

is traceable to national standards, which realize the units of measurement accor

This certific

to the International System of Units (SI).

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

coverage factor k= 2, providing a level confidence approximately 95 perc

- -y
[ )

LA MIRACLE INTERNATIONAL TECHNOLOGY CO.LTD
N A b 214 Bangwack Rd. Bamgpai Bampkac Bangkok 10160
L )

Tel.: -2B65-4647-8 Fax: (-3865-4649 bttp:/fwnew,mitin.th

e @
TON CERTIFICATE

Certificate No. : 52023090749-0005
Date Issued : 05-Nov-23

Customer : Integrated Research Center Co., Lud

122 Moo 2, Thatoom, Srimahaphote, Prachinburi 25140 Thailand

Equipment : Furnace
Manufacturer : CARBOLITE
Model : CWE 12/5
Serial No. 1 296/521

1D No./Tag No. 2=

Date Received : 30-Oct-23
Date Calibrated : 30-Oct-23

In-house method : CP-61 by comparison againt Standard Thermometer,

This certificate is traceable to national standards, which realize the units of measurement accor

to the International System of Units (S1)

Result of Calibration

The reported uncertainty of measurement was based on standard un

ertainty multiplied by a

coverage factor k=2, providing a level confidence approximately 95 percent.

This certificate may not be reproduced other than in

except with the prior wri

n approval of

the Miracle International Technology Company Limited.
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Certificate No. 1 52023000749-0005

Environment : Ambient Termperature : Start record 25.1 °C, Stop record 25.5 °C
Relative Humidity : Start record 55.8 %RH, Stop record 55.9 %RH

e UUC Display UUC Display  STD Reading STD Reading ~ Uncertainty ~ MPE Pass / Fail
Maximum Minimum  Before Adjusted  After Adjusted with Guard
Setting (°C) °C) ) (°C) 0} ( °C) (£°0) Band
550 350 550 550.3 - 32 5 Pass
STD = Standard Pass=  [error] + [uncertainty| <= [MPE|
UUC = Unit Under Calibration Fail=  |error] + [uncertainty| = |[MPE|

Condition As-Received : Used Item

The results and of eonformity with
Standards Used & Ti

pecification only relate to the item calibrated.

The International System of Units (ST} through

MIT Certificate No. L202309228-0003 for Thermocouple Sensor (Type N) Serial No. 44703002002-63, Due 30-Sep-24

NA Cal. Centificate Mo. E2U2300038 for Multifunction Calibeator (MCX 1) Serial No, 01269, Due 21-May-24

End of Certificate

Page 2 of 2



CERTIFICATE OF CALIBRATION

Page 1of 2 Pages

MEASUREMENT ITEM
MANUFACTURER
MODEL/TYRE

SERIAL NUMBER

10 NUMBER

CONDITION AS-RECEVED
CUSTOMER

4 Research Certer Compary Limitad
2, Thatoem, Srimahaphote,
Prachinburi 25140, Thaiand.

RECEWED DATE May 2028
MEASUREMENT DATE n 2024
ISSLE DATE

ENVIRONMENTAL CONDITIONS:

nt condition in the laboratary are s follow

23030 T

o HEH

Precanditioning

© 24 howrs at smibies
The average values

itians,
ng measurament are 72,8 °C and 53.2 %AH

Measurement Co

NOTED: The cert

TABLLATION OF RESULTS:
The table

et page give the meas

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

THAILAND INSTITUTE iy

Request No. 21-67/0176 MTC No. EEL. BP, 70167

CALIBRATION CERTIFICATE

Submitted by : Integrated Research Center Company Limited.

Address

: 122 Moo 2, T. Thatoom, A.Srimahaphote, Prachinburi

Calibrated at : Electrical and Electronic Standards Laboral

wry, Industrial Metrology and Testing Service Centre.

| Soi 1C, B

poo Industr

ate, Sukhumvit Rd., Muang

samutprakan 10280,

Instrument Calibrated : Ambient Environment

Diescription : Sound Calibrator

Temperature {23+ 3)°C
hidnuiaciores +ACD Relative Humidity : (50 + 15) %
Al 12127 Ambient Pressure  : (101,325 + 1.500) kPa
Serial No, : 100012

|
Standards used : 1. Digital Function Synthesizer NF Electronic DF-193A S/N 122037,
2. Measuring Amplifier Bruel&Kjaer 2636 S/N 1537484,

3. Prog i

Tamagawa TPA-303A S/N OF 2214.
4. Digital Multim

r Agilent 34401 A S/N MY44005560,

5. Pressure Transmitter Vaisala PTB202AD S/N T0O650001.
6. Audio Analyzer Panasonic VP-T722A S/N 041477D122,

7. Condenser Microphone B&K 4180 S/N 28898

Calibration Procedure: CP-102-04 based on IEC 60942-2003. The sound pressure level of instrument was

measured by standard microphone using an insert volta

1e technique.

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

Laboratory (EEL), which are traceable to the Ir

mational §;

tem of Units through the National Institute of

Metrology (Thailand).

The information on actual reading is attac vith and the uncertainty limits quoted refer to the

measured values only.

Dale of Receipt

3 Jan. 2024

Date of Calibration

Office/Lsboratory

MEASUREMENT RESULTS

Table 1:

Mate |

| Eequest No. 21-67/10176

0.015

oms

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Page 2 of 2 Pages

Pressure ature | Temperature ap_ovifice

Ap_mieter
[Ta) | [Tm] ¥
c | c Mo |

mmHg

73.55

) 01711

0.99975

m"fmin

Temperature | Temperstwre | Ao meter | Ap Orifice stamdard Flow [ (1]
sl ] ¥
T | mmbg o fn

L2416
001068

0.89975

m' fmie

MTC No. EEL. BP. 7/0167

The reported expanded uncertainty is based upon a standard uncertainty muliiplied by a coverage |

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

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

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

1. Sound Pressure Level |

Standard Microphone Measured Sound Pressure | Deviated value| Uncertainty Tolerance limit |
Type Level (dB) (dB) (dB) IEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 93.98 -0.02 +0.10 +0.40 dB |
2. Frequency
=5 |
Standard Microphone Measured Frequency Deviated value| Uncertainty Tolerance limit |
Type {Hz) (Hz) (Hz) IECH0942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 1000.0 0.0 +15 +1.0%% |
3. Total distortion
|
s |
Standard Microf M d Total distortior U inty Tolerance limit
Type (%) (%) TEC60942:2003 Class |
1/2 inch Bruel&Kjaer 4180 1.50 +0.50 +3.0%

Note: 1. Mo adjustment.

2. The calibrator pressure correction was not included.

Date of Calibration

Date of Issue

5 Jan. 2024

5 Jan. 2024

dncluded|
A

Electrical and Elecironie Standards Laboratory

Industrial Metrology and Testing Service Centre
Ref : 2011267010300007001

End of Certificate 2/2
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLDGICAL RESEARCH (TISTR)

Request No. 21-67T10176 MTC No. . BP. 90167

CALIBRATION CERTIFICATE

Submitted by Integrated Research Center Company Limited.

Address

: 122 Moo 2, T.Thatoom, A.Srimahaphote, Prachinburt.

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

Deseription : Sound Calibrator

Temperature 3

Mangfasturer : Delta Ohm Relative Humidity - (50 + 15) %
Mol + HD9L02 Ambient Pressure (101,325 + 1.500) kPa
Serial No. : 10038483

Standards used : 122037,

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

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

T

3. Programmable Attenuator Tamagawa TPA-303A S/N OF 22

4. i

gital Multimeter Agilent 34401 A S/N MY44005560.

5. Pressure Transmitter V.

aisala PTRZOZAD S/N TO650001.

6. Audio Analyzer Panasonic VP-T722A SN (41477D122.

7. Condenser Microphone B&K 4180 S/N 2889871,
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.

t has been calit 1a

This i

ainst stz 1 at Electrical and El

Laboratory (EE

), 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 +  3]an

Date of C

bration 5 Jan. 2024

Head Office

THATLANE [NSTT

Request No. 21-67/0176 MTC No. EEL. BP, 9/0167 ‘
Nominal Output of Unit Under Test = 114 dB re 200Pa at 1000 Hz
Acoustic Output in dB re 201Pa , Corrected to Reference Conditions : 101,325 kPa, 23.0°C and 50 %RH

1. Sound Pressure Level

Standard Microphone Mensured Sound Pressure | Deviated value| Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) IEC60942:2003 Class 2
12 inch Brucl&Kjacr 4180 113.84 -0.16 £ 0.10 +0.75 dB

2. Frequency

Standard Microphone Measured Frequency Deviated value| Uncertainty Tolerance limit

Type (Hz) (Hz) (Hz) 1EC60942:2003 Class 2

1/2 inch Bruel&Kjaer 4180 DRE.6 -11.4 1.5

3. Total Distortion

Standard Microphone Measured Total Distortion Uncertainty Tolerance limit

%) IEC60942:2003 Class 2

Type

1/2 inch Bruel&Kjaer 4180 0.17 +4.0%

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

3. The microphone volume correction was not included.

Calibrated

FMBLMTC.00Z Rew.

2 Khlong Luang, gk 10900

, 5225, 5217

tistr.crth

ARCH (TISTR)

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL Rl

Request Na. 21-67/0176 MTC No. EEL. BP. 9/0167 |

The reported expanded uncert

ainty is based upon

a 5tz

ainty multiplied by a coverage |

factor k=

2, providing u level of confidence of approximar

ely 95%.

Nominal Output of Unit Under Test = 94 dB re 20pPa at 1000 Hz
Acoustic Output in dB re 201Pa , 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 (dR) (dR) {dB) TEC60942:2003 Class 2

h Bruel&Kjaer 4180 93.85 0.15 +0.10 +0.75 dB

1. Frequency

Standard Microphone Mensured Frequency Deviated value| Uncertainty T'olerance limit

Type (Hz) {Hz) (Hz) [ECE0942:2003 Class 2

GER.6 -11.4

1/2 inch Bruel&Kjacr 4180 + 1.5

+2.0%

istortion

Standard Microphone Measured Total distortion Uncertainty Tolerance limit

Type (%) (%) [ECE0942:2003 Class 2
172 il\c'r'.. Brucl&Kjuurdl.:?K 0.85 + (.50 l +4.0%
Note : 1. No adjustment.
2. The calibrator pressure corection was not included.
3. The microphone volume comrection was nod included.
Date of Calibration 5 Jan. 2024 'y

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL R

“H (TISTR)

Request No. 21-67/0176 MTC No. EEL. BP. B/0167
CALIBRATION CERTIFICATE

Submitted by : Integrated Research Center Company Limited, |

Address : 122 Moo 2, T.Thatoom, A.Srimahaphote, Prachinburi, 25140,

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 : Sound Calibrator Temperature - (23+3)°C |

Marmufacurer : Rion tive Humidity (50 + 15) %

Maodel 1 NC-74 Ambient Pressure (101,325 + 1.500) kPa |

Serial No. : 35046798 |

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

2, Measuring Amplifier Bruel&Kjaer 2636 S/N 1537484, |

3. Prog ble Attenuator T: TPA-303A S/N OF 2214. |
4, Digital Multimeter Agilent 34401 A $/N MY 44005560,

5. Pressure Transmitter Vaisala PTB202AD S/N T0650001.

6. Audio Analyzer Panasonic VP-T722A S/N 041477D122.

7. Condenser Microphone B&E 4180 S/N 26

33526.

Calibration Procedure: CP-102-04 based on [EC 60942-2003; The sound pressure level generated by sound
calibrator under test shall be measured by standard microphone using an insert vo

Thi

technigue.

instrument has been cal

rated against standards maintained at Electrical and Electronic Standards

Laboratory (EEL), which are traceable to the International System of he 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 3 Jan, 2024

Date of Cal

hration 5 Jan. 2024

The results redate only to th

Head Office
3! 3 Tamborn Khies
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR) ‘ = = N

- THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR) |
Request No, 21-67/0176 MTC No. EEL. BP. 80167

Request No.21-67/0177 MTC No. EEL. BP. 16/0167
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%. ‘

CALIBRATION CERTIFICATE

Nominal Output of Unit Under Test = 94 dB re 201Pa at 1000 Hz

|
y |
Acoustic Output B re 201Pa, Corrected to Reference Conditions: 101.325 kPa, 23.0 “C and 50 %RH. ‘
1. Sound Pressure Level : .
| Submitted by : Integrated Research Center Company Limited.
Standard Microphone Measured Sound Pressure | Deviated value | Uncertainty Tolerance limit ‘ Address 1 122 Moo 2, T.Thatoom, A Srimahaphote, Prachinburi, 25140, I
Type Level (dB) (dB) (dB) IECH0942:2003 Class | Calibrated at : Electrical and Electronic dards Laboratory, L ial Metrology and Testing Service Centre
. e 3 12003 ) )
1/2 inch Brucl&Kjaer 4150 93,08 002 +0.10 +0.40 dB | Soi 1C, Bangpoo Industrial Estate, Sukhumvit Rd., A.Muang, Samutprakan 10280,
2. Frequency | Instrument Calibrated : Ambient Environm
S | Description : Integrating Sound Level Meter Temperature :(2313)°C
Standard Microphone Measured Frequency Deviated value | Unoertzinty i : Manufacturer D ACO Relative Humidity (30£15) % |
wpe {(Hz) TEC60942:2003 Class 1 = &
| Ty (Hz) a (Hz) (Hz) Model : 6236 Ambient Pressure :(101.32521.5) kPa
1/2 inch Bruel&Kjacr 4180 1001.5 L5 +1.5 £1.0% | Serial No. $ 100144
3. Total Distortion [ Microphone Type 7052 No.79844 |
: e Preamplifi i
Standard Microphone Measured Total Distortion Uncertainty Tolerance limit reamplifier |
Type (%) ) TEC60942:2003 Class 1 Standards used :
1/2 inch Brucl&Kjaer 4180 0.88 . +0.50 +3.0% 1. Band Pass Filter Wavetek 7524 S/N 90010494,
B 5 2. Condenser Microphone Brilel&Kjer 4180 S/N 289871 l
Note : 1. No adjustment. |
- 3 3. Decade Attenuat 205 §/1 2
2. The calibrator pressure correction was not included. | 3. Decade Attenuator Ando AL-205 S/N 00464602
3. The microphone volume correction was included at level of 0.16 dB from manual, 4. Function/Arbitrary Waveform Generator Agilent 332204 SN MY 44042668,
Calibrated 5. Digital Function Synthesizer NF Electronic Instruments DF-193A S/N 122037

6. Digital Multimeter Fluke 85204 S/N 4985007
7. Pistonphone Rion NC-72 S/N (0402446,

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

Date of Caf

Date of Iss| Date of Receipt : 3 Jan. 2024
Date of Calibration  : 7-8 Feh, 2024

FAMBLITC

10900,

v Rioad, Chatuchak, Ban

) ext, 52189, 5.

| THAILAND : THAILANE :
| Request No.21-67/0177 MTC No. EEL. BP. 16/0167 . Request No.21-67/0177
| |
| |
9. Power Amplifier Brilel& Kjar 2706 §/N 1517650 | 1. Absolute Sensitivity
| 10. Speaker Tannoy Limited, Great Britain British Patent No. 215300, | Ref ooustic Deviation |Acceptance limit| Uncerainty Maximum-permitted uncerts ‘ |
11. Digital Multimeter Agilent 34401 A S/N MY44005560 Signal (dB) Before adjus value (dB) 2 (+dB) | (dB) of measurcment (+dB) |
12. Pr ble Attenuator Tamagawa TPA-3034 S/N 2212, | 113.96 114.4 114.0 0.0 1.0 0.30 |

Note: The external calibration adjustment was firstly performed. The internal calibration adjustment
S | _ |
Calibration Procedure : | was then completed at the display of 114.8 dB.

This i it was calit 1 by using calibrati dures 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 | 2. Self-generated noise |

|

procedures were related to the electrical and acoustic signal tests. The electrical signal test was carried out with the | 2.1 Normal test |

direct measurement method. The acoustic signal test was performed in an anechoic room with the compa ison I ’_ Measured value Uncertai Maximum-permitted uncertainty I
measurement method. (dB) (+dB) of measurement {+dB}

is instrument has been calibrated against standards maintained at the Electrical and Electronic Standards 0.8 0.10 NA |

|
Laboratory (EEL), which are traceable 1o the International System of Units through the MNational Institute of

Metrology (Thailand).

1.1 The rophone of the sound level meter was replaced by electrical signal input device
e information on actual reading is attached herewith and the uncertainty limits quoted refer to the Frequeacy | Missswed valns |Uccrtainty Maximurm-permitied uncestainty
measured values only. Weighting (dB) (+dB} of measurement (+dB)
The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage factor A-Weight 15.4 0.10 N/A
k=2, providing a level of confidence of approximately 95%. C-Weight 24.7 0.10 NiA
Flat 274 0.10 N/A |

Date of Calibration

£ Feh. 2024 Date of Calibration

Head Office
3B M Ta

3

@tistr.onth
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R [ SR |
THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR} | T

Request No. 21-67/0177 MTC No. EEL. BP. 16/0167 i Request No. 21-67/0177 BP. 160167 |
3. Acoustical signal test of frequency weightings | 5. Long-term stability |
Frequency | Deviation from frequency respense (dB) Acceptance limit Uncertainty | b permitted Time Measured Value Deviated value Acceptance limit Uneertainty Maximum-permitied uncer |
() A-weight | C-weight Flat class 2 (+dB) (+dB) of measurement (+dB) ‘ () (dB) class 2 (+dB) (+dB) of measurcsment (+dB)
125 0.3 0.2 in] 1.5 0.45 0.6 Begin 94.0 i
0.0 0.3 0.10 0.1
1000 0.6 06 06 10 0.45 0.6 | End 94.0
8 000 -4.5 -4.4 -4.6 50 0.45 0.7 J I i
i 6. Frequency and time weightings at 1 kHz |
4. Electrical signal test of frequency weightings 6.1 Frequency weightings at 1 kHz :
Frequency | Deviation from frequency response (dB) Acceptance limit Uncertuinty | Maximum-permitted uncertainty ‘ Froquency | Measured Value Deviated vahe Acceptance limit Uneertainty Maxbmum-permitted un
{Hz) Asweight | Ceweight Flat class 2 (zdB) (+dB) of measurement (+dB) Weighting (dB) (dB) class 2 (+dB) (+dB) of measarement {dB) i
63 0.2 0.1 0.1 20 0.20 06 A-weight 94.0 0.0 0.2 0.20 01
125 0.1 0.1 0.1 1.5 0.20 0.6 Coweight 94.0 00 0.2 0.20 02
250 0.1 0.0 1] 1.5 0.20 0.6 Flat 94.1 0.1 2 0.20 0.2
500 0.1 0.0 0.0 1.5 0.20 0.6
1000 0.0 0.0 0.0 1.0 0.20 0.6 6.2 Time weightings at 1 kHz
2000 0.2 0.0 a.l 20 0.20 0.6 Frequency | Measured Value | Devinted value Acceptance limit Uneertainty Maximum-permitied uncertainty
4000 -0.4 -02 0.0 3.0 0.20 0.6 Weighting (dB) (dB) class 2 (+dB) (2dB) of measurement (+dB)
8000 0.3 02 0.1 5.0 0.20 0.7 1 Fast 94.0 0.0 0.1 0.20 02
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

Date of Calibration - 7-8 Feb. 2024

The
tificate and public

ts relate on

aults red

il = Achertis

FMBLMTC.D0Z fiew TRt s ety

Head Office Office/Laboratary Office _ Head Office
35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang, Sl 1C, Bangpoo Indust 186 Phahanyothin Road, Chatuchak, Bargkok 10900
Changwat Pathumthar hailand Amphoe Muar at n 10
| [66) 0 2323 1672-80 ext. 115, 116

0z

Office/Laboratony Office -
156 Phaharyethin Ricad, Chatuchak, Bangkak 10900

35 Mu 3 Tamben Khlong Ha, Amphoe KHong Luang, S0 1€, Bangee
Changwat Pathurnthari 12120, Thatand Arrphoe Muar, O
Tel. (56} 0 2577 9000 66 0 7323
)0 2577 5009

Aty or.th Website-ww tistr

30 ext, 5219, 5225, 5217

66} 0 2579 1121-30 ext. 5219, 5225, 5217
{66] 0 2579 8592
E-rmail - sumaleegtistr.orth

THAILAND INSTITUT] THAILAND INSTITUTE OF SCIE!

Request No. 21- MTC No. EEL. BP. 160167

Request No. 21-67/0177

7. Level linearity on the reference level range | 7. Level linearity on the reference level range :

Anticipated | Measured Value Deviated value Acceptance limit Uncertainty Maximum-permitied ““sz Anticipated | Measured Value Devisted valas Aceeptanee limit Uncertninty | Maximum-permitted uncertainty ;
value (dB) (8) (4B) class 2 (£B) (+dB) okl | valus (i) (dB) @B) cluss 2 (£4B) (+dB) of measurement (+48) |

i 1118 o 1 ] e | 32 320 0.0 L 0.30 |

121 120.9 -1 1.1 0.30 03 3l 31 0.1 L1 0.30 |

120 119.9 0.1 11 0.30 03 | 30 301 0.1 11 0.30 |

19 118.9 -0.1 11 0.30 0.3 | |

14 1138 -02 1.1 0.30 03 i 8. Level linearlity including the level range control I

109 108.8 02 1.1 0.30 03 At reference sound level on the reference level range I

104 103.9 0.1 11 0.30 03 Rasge | Anticipated value | Measured value | Devisted |Acceptance limit] Uncertainty | Maximum-permitted uncertainty

» 9.0 0.0 11 0.30 L (a8) (dm) value (dB) | class2 (xdB) | (xdB) of measurement (+dB)

94 94.0 0.0 1.1 030 03 40-130 94.0 94.0 0.0 11 0.30 03

89 889 0.1 11 0.30 0.3 30-120 94.0 94.0 0.0 11 0.30 03

e 84.0 00 1.1 0.30 2 201110 94.0 94.0 0.0 1.1 0.30 03

i 789 0.1 LI 030 o3 20-100 94.0 94.0 0.0 11 0.30 03

74 4.0 0.0 1.1 0.30 03

69 69.0 0.0 1.1 0.30 0.3

64 63.9 -0.1 1.1 0.30 0.3

59 589 -0.1 1.1 0.30 0.3

54 53.9 0.1 1.1 0.30 0.3

49 489 0.1 11 0.30 0.3

14 439 0.1 1.1 0.30 0.3

9 388 0.2 1.1 030 0.3

34 34.0 0.0 1.1 0.30 0.3

13 33.0 0.0 11 0.30 0.3

Date of Calibration 7-8 Feb. 2024

Date of Calibration  : 7-8 Feb, 2024

The results rel tems tested/

vor of TIETA. The resu
" ertificate and publicity of th

s relate only t

results e

FAMBLMTC.00Z Ry

FMBLMTC.002 Res

” Head Office Office/Laboratory
chik, Barghok 10908 :

uchak, Bangl 3 "ambon Khlong Ha, Amphos Khiong Lusng S 1€, Bangpo
C Lo athur Amphos Muars
Tel. (65) 0 2577

1050

wothin Road, Chatuchak, Bars

uang, Changeat Samutpraka
)0 2323 167280 ext. 115, 116

112130 ext, 5219, 5225, 5217
"9 8592
: sumaleeggtistr.onth

2579 112130 ext. 5219, 5225, 5217
2579 8552

E-mail : numpaigis febsit th E-ma + sumaleegtistr.or.th

E-mail : micgtistr.onth
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THAILAND INSTIVU

Request No. 21-67/0177

| 8. Level linearlity including the level range control |
Atreference level at 5 dB greater than the under-range on a level ange |
Range Anticipated value | Mensured value | Devinted | Acceptance limit] Uncertainty | Maximum-permitied uncertainty
(dB) (dB) value (dB) | class 2 (+dB) (=dB) of measurement {4dB) I
40-130 45 45.0 0.0 1.1 0.30 0.3 B |
30-120 35 330 0.0 1.1 030 03 |
20-110 2 253 03 L1 0.30 03 '
20-100 25 25.2 02 1.1 0,30 0.3 B :
' 2090 25 253 va) L1 0.30 i
| 2080 25 25.1 0.1 1.1 0.30 0.3 J i
9. Tone burst response .
-_'l_'I"H! Toncburst Measured value Deviated |Acceptance limit] Uncertainty Maximum-permitted uncertainty
Weighting | Duration, Th (ms) (dB) value (dB) | class 2 (+dB) {+dB) of measurement (£} |
‘ . 200 1158 -0.2 1.0 0.20 0.3 ]
Fast 2 8.8 -0.2 0.20 03
0.25 89.6 0.4 0.20 0.3 —
. 200 109.4 0.2 1.0 0.20 0.3 ]
Show
2 198 02 +1.0; -5.0 0.20 03
200 109.9 01 +1.0 0.20 0.3 i
SEL 2 T 90.0 0.0 +1.0; -2.5 0.20 0.3 i
0.25 80.9 o1 | 1550 | 020 3 |

Date of Calibration 8 Feb. 2024

FMLBLMTE 002 Rav

gk 10900

121-30 ext. 5219, 52

92

str.or.th

THAILAND INSTITUTE OH

Request No. 21-67/0177

CALIBRATION CERTIFICATE

Submitted by Imegrated Research Center Company Limited.

Address 122 Moo 2, T.Thatoom, A Srimahaphote, Prachinburi, 25140,

Calibrated at

ervice Centre

Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing $

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

Instrument Calibrated : Ambient Environment |
Description : Integrating Sound Level Meter Temperature ((23£3)C |
Manufacturer 1 ACO Relative Humidity (50 +15) % |
Maodel 6236 Ambient Pressure

Serial No. 1 100145

Microphone Type 7052 No. 78400
Preamplifice s

Standards used :

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

3

2, Condenser Microphone Brilel&Kjer 4180 S/N 2889871

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

n

. Function/Arbitrary Waveform Generator Agilent 332204 S/N MY 44042668

. Digital Function Synthesizer NF Electronic Instruments DF-193A 8/N 122037,

=

Digital Multimeter Fluke 3520A S/N 4985007,

Pistonphone Rion NC-72 8/N 00402446,

=

Measuring Amplifier Briiel&Kjer 2636 S/N 1537484,

Date of Receipt : 3 Jan. 2024

: 7-8 Feb. 2024

Date of Calibration

Head Office
35 Mu 3 Tambon

THAILAND INSTITUTE OF

Request No. 21-67/0177 MTC No. .BP. 16/0167 |

10. Peak C sound level I
Number of Anticipated | Measured | Deviaed [Acceptance limit] Un
test signal wvalue (dB) value (B) | cliss 2 (LdB) (+dB) |
Complete cycle 1254 1258 0.4 3.0 0.20 L
Paositive half ¢ 124.4 02 2.0 0.20 0.35 |
Negative half cycle 1 3-‘1 4 02 20 020 0.35 j |
|
11. Overload indication |
| Measured value (dB) Deviated | Acceptance limit| Uncertainty | Maximum-permitted unceriainty |
E J:.;li-\ eone-halfcycle | Negative one-halfeyele | value (dB) (=dB) of measurement (+dB)
131.1 1311 0.0 1.5 0.20 0.25 4 :
12. High-level stability
Time Mcasured Deviated value | Acceptance limit Maximum-permitted uncerts
value (dB) class 2 (+dB) (+dB) of measurement (+edB)
Begin 129.0 = & it i |
End 129.0 |

Calibrated by

Date of Calibra)

Date of Issue

d from the gov

FMBLMTC.002 Rev.
Head Office
35Mu 3 Ta

g

120, Tk

_ S _ S = |
ND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR) |
Request No. 21-67/0177 MTC No. EEL. BP. 1T/0167
9. Power Amplifier Briel&Kjer 2706 /N 1517650, |
10. Speaker Tannoy Limited, Great Britain British Patent No. 215300,
11. Digital Multimeter Agilent 344014 S/N MY 44005560, |
12. Programmable Attenuator Tamagawa TPA-303A §/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 p«‘.rl'nmwd in an anechoic room with the companson

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 approx

ately 95%.

Date of Calibration : 7-8 Feb, 2024

Achsertis

Report/Cartificate and pu

FMBLMTC.D02 R
Head Office

Office/Laboratory
5 Ban

Chatuchak, Barrgkok: 1

W) ext. 5219, 5225, 5217
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E— S - —_— — |
THAILAND INST : THAILAND INSTITUTE OF|
Request No. 21-67/0177 ‘EL. BP. 170167 | Request No.21-67/0177 |
|
1. Absolute Sensitivity 3, Acoustical signal test of frequency weightings
Reference Acoustic Measured value (4B) | Deviation |Acesptance limit| Uncertainty | Maximum-permiticd uncertainty : | Frequency |Dieviation from frequency response (dB) Acceptance limit Uneertaity | Maximun-pormitted uncertatity |
Signal (dB) Before adjust Afer adjust | value (di1) | Class 2 (2dB) | (+dB) of measurcment (+d8) | ! (Hz) Acweight | C-weight Flat class 2 (+dB) (+dB) of measurement (£dB) |
113.96 1122 114.0 0.0 1.0 0.30 NiA : | 125 0.0 0.0 0.0 1.5 0.45 0.6 I
Note: The external calibration adjustment was firstly performed. The internal calibration adjustment | | 1 000 -08 08 08 1.0 0.45 0.6 |
was then completed at the display of 1159 dB. : 8 000 4.6 -4.5 -4.7 5.0 0.45 0.7 _J |
' |
2. Self-generated noise | 4. Electrical signal test of frequency weightings |
2.1 Normal test l Frequency | Deviation from frequency response (dB) Acceptance limit Uncertainty | Maximum-permittes uncerainty ;
Measured value Uncertainty Maximun-permitted uncertainty (Hz) A-weight | C-weight Flat class 2 (£dB) (+dB) of measurement (+dB) |
(dB) (+dB) of measurcment (+dB) 63 0.1 0.0 0.0 20 0.20 0.6 B
189 0.10 N/A 125 0.1 0.1 -0.2 L5 0.20 0.6
250 0.0 0.1 0.1 1.5 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 0.0 15 0.20 0.6
Froquency | Measured value |Ul permitted uncestainty 1 000 0.0 0.0 0.0 1.0 0.20 0.6
Weighiting (dB) (+dB) of measurement {+dB] B 2000 0.1 0.0 0.0 20 0.20 0.6
A-Weight 16.7 0.10 N/A 4000 0.3 02 | 00 30 0.20 0.6
C-Weight| 256 0.10 A soo0 | 03 [ 02 | 02 50 0.20 07 |
Flat 28.7 010 NiA
Feb, 2024

Date of Calibration - 7-8 Feb. 2024 Date of Calibration

from thie sovernae of TISTR, A
m the governe T Achvertis

FMBLMTC 002 Rav A BLMTC. 002 e

Office

196 Phahonyothin Road, Chatuchak, Bangkok 10900 anad), Chatuchak, Banghkok 109

5, 5217 ext. 5219, 5225, 5217

o S e i

THAILAND INSTITUTE OF SCIEN THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR) |

Request No.21-67/0177 MTC No. EEL. BP. 170167 | Request No. 21-67/0177 MTC No. EEL. BP. 17/0167 |

5. Long-term stal | 7. Level linearity on the reference level range |

Time Measured Value | Deviated value | Acceptance limit Uneertainty Maxirmum-permitted unceriainty I Anticipated | Measured Value | Deviated value | Acceptance limit Uncertainty Manimum-permitied un _f&‘

@By il class 2 (+dB) (+dB) of measurcment (+dB) | value (4B) P - e e of wiossmosmcal (il |

Begin 94.00 | 122 1219 -0.1 1.1 0.30 0.3 |

0.0 03 0.10 0.1 | |

End 94.0 | 121 1209 -0.1 11 0.30 L S

: 120 1199 0.1 14 0.30 03 |

6. Frequency and time weightings at 1 kHz | 19 1189 0.1 11 030 03 |

6.1 Frequency weightings at 1 kHz : 114 113.8 0.2 1.1 0.30 0.3 ;

Frequency | Measured Value | Devisted value | Acceptance limit Uncertainty Maximum-permitied uncertainty | 109 108.8 0.2 1.1 0.30 03 ] |
Weighting (dB) (dB) class 2 (+dB) (-+dB) of measurement (+d8) 104 103.9 01 11 0.30 0.3
A-weight 94.0 0.0 0.2 0.20 02 [ 900 0.0 1.1 0.30 03
C-weight 94.0 0.0 02 0.20 0.2 94 94.0 0.0 11 0.30 0.3
Flat 94.1 0.1 0.2 0.20 0.2 89 K8.9 -0.1 1.1 0.30 0.3
4 £4.0 0.0 1.1 0.30 0.3
6.2 Time weightings at 1 kHz 79 789 0.1 1.1 0.30 0.3
Frequency | Measured Value | Deviated value | Acceptance limit Uncertainty Maximum-permitted uncertainty 74 74.0 0.0 L1 0.30 0.3
Weighting (dB) (dB) class 2 (+dB) (+dB)} of measurement (+dB} 69 69.0 0.0 1.1 0,30 0.3
Fast 94,0 0.0 0.1 020 0.2 64 63.9 0.1 1.1 0.30 0.3
Slow 94.0 T -0_0 0.1 0.20 0.2 59 58.8 0.2 1.1 0.30 0.3
Leq 94.0 0.0 0.1 0.20 0.2 54 5319 0.1 1.1 0.30 0.3
49 488 0.2 L1 030 0.3
44 439 -0.1 11 0.30 0.3
kL) 38.8 0.2 1.1 0.30 0.3
34 34.0 0.0 1.1 0.30 0.3

33 330 0.0 1.1 0.30 0.3 |
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THAILAND INSTITUTE OH

THAILAND INSTITUTE (] STR) |
Request No. 21-67/0177 MTC No. EEL. BP. 170167 | Request No.21-67/01
7. Level linearity on the reference level range | | 8. Level linearlity including the level range control
Anticipated | Measured Value Accepiance limit Uncertainty | Maximum-permitied uncertainty| | At reference level at 5 dB greater than the under-range on a level range : !
value (d41) (dB) (dB) class 2 (+d1) (+dB) af measurement (+48) | | e [ Acoeptance ] Uncertainty| Maximrpermitid o
3 2o 0.0 1.1 0.30 03 | (dB) (dB) I class 2 (+dB) | (+dB) of measurement (+dB) |
31 Ll 0.1 1.1 0.30 0.3 . | 40-130 45 45.0 0.0 11 0.30 03 1
30 30.1 0.1 1.1 030 03 1 30-120 35 T o 030 03 ||
- 20-110 25 254 04 1.1 0.31 0.3
8. Level linearlity including the level range control i 20-100 25 253 03 L1 033 03 :
At reference sound level on the reference level range _ A0-90) 25 254 0.4 11 030 0.3 ]
| Range Measured value | Deviated |Acceptance limit| Uncertainty | Maximum permitted uncertuinty 20-80 25 153 0.2 11 0.30 03 :
(dB) (dB) value (dB} (+dB) of measurement { \IHZ-_
40-130 94.0 94.0 0.0 1.1 0.30 0.3 | o T Hieetvebiiai
| _Ru- 120 94.0 94.0 0.0 L1 0.30 0.3 [ Time Toneburst Measured value | Deviated |Acceptance limit| Uncertainty | Maximum-per
20-110 94.0 94.0 0.0 11 0.30 0.3 Weighting | Duration, Th (dB) valuc (dB) | class2 (+dB) | (2dB) of measures |
20100 94.0 94.0 0.0 1.1, 0.30 03 J 200 T 43 10 o 03
N Fast 2 O8.8 0.2 +1.0; -2.5 0.20 0.3
0.25 0.4 +1.5;-5.0 0.20 03 |
200 109.4 0.2 1.0 0.20 03 ]
Slow :
2 89.8 -0.2 +1.0;-5.0 0.20 0.3
200 109.9 0.1 +1.0 0.20 0.3 |
seL | 2 90.0 0.0 +1.0;,-2.5 0.20 03
0.25 0.9 0.1 <1.5;-5.0 0.20 0.3 J

Date of Calibration -8 Feb. 2024

FMABLMTC.002 Ren FIVLBLMTC.00Z Rew

Lichak, Barghck, 1090 ok, Barnghiok 10900

ot 5215, 5225, 5217

TR A AILAN s :!
THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTRY FHANANN DR VIRX

0167

- no. EE J Request No. 21-67/0177
Request No. 21-67/0177 MTC No. EEL. BP. eq y

10. Peak C sound level | CALIBRATION CERTIFICATE

permitted uncertainty| |

MNumber of cycles in Anticipated | Measured | Deviated | Acceptance limit| Uncertainty | Maximi
et signal jalue (4B) | valuc (4B) | value (dB)| class 2 (1dB) |  (+dB) ipoine e | |
Complete cycle 125.4 1258 04 1.0 0.20 0.35 ! Submitted by : Integrated Research Center Company Limited. |
Positive halfc 1244 124.2 0.2 20 0.20 0.35 - | Address : 122 Moo 2, T.Thatoom, A, Srimahaphote, Prachinburi, 25140, |
Negative half cycle 1244 1242 02 20 020 0.35 ! Calibrated at Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre
| Soi 1C, Bangpoo Industrial Estate, Sukhumvit Rd., AMuang, Samutprakan 10280,
| Instrument Calibrated

11. Overload indication Ambient Environment

[ Measured valuc (dB) Deviated | Acceptance limit| Uncertainty | Maximum-permitted uncertainty | : Sound Level Meter Temperatare @3z
e | HniiFaste ot A
Positive one-half cycle ative one-half cycle | value (dB) | class 2 (dB) (+dB) af measurement (+4B] | AT ey Delta OHM Relative Humidity {50+ 15)%
131.1 1311 0.0 15 0.20 0.25 [ Model {HD 2010UC Ambient Pressure: (101
| Serial No. : 11040842470
i Microphone Type UC-52 No.121411 |
12. High-level stability i i "'.‘ ; ¥P 2 ‘. 5 : . |
Time Measured Deviated value | Acoceptance limit Uncertainty | Maximam-permitted unc | Preamplifier Delta Type HD2010PNE2 No.11001019
value (dB) (dR) class 2 (+dB) (+dB) of measurement (+dB) Standards used :
Begin 129.0 | 1. Band Pass Filter Stanford Re: SR 650 S/N 28712,
— - 0.0 03 0.10 0.1
End 129.0

‘ 2, Condenser Microphone Brilel&Kjeer 4180 S/N 2889871,

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

- Function/Arbitrary Waveform Generator Agilent 3 A S/N MY 44042668,

igital Function Synthesizer NF Electronic Instruments DF-193A S/N 122037,

6. Digital Multimeter Fluke 8520A S/N 4985007, |

-

Pistonphone Rion NC-72 5/N 00402446,

o

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

| Date of Receipt : 3 Jan, 2024

Date of Calib -8 Feb. 2024

FMBLMTC,002 Rev.d
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THAILAND INS THAILAND IN§ |
| Request No. 21-67/0177 EEL. BP. 210167 Reqquest No. 21-67/0177 MTC No. EEL. BF. 21/0167
| | |
9. Power Amplifier Brilel&Kjar 2706 S/N 1517650, ‘ 1. Absolute Sensitivity
[0, Speaker Tannoy Limited, Great Britain British Patent No. 215300, ‘ Acoustic Measured value (dB) Deeviation |Accepance limit] Uncertainty | Maximum-permitted u:m.Tt:»" |
11. Digital Multimeter Agilent 344014 S/N MY 44005560, Signal (dB} Before adjus] After adjust | value (dB) | Class 2 (£dB) (+dB} of measwrement (+dB) ] |
| 12. Pn ble Attenuator T TPA-303A S/N 2212, 113,96 1142 114.0 0.0 1.0 0.30 N/A |

| Note: The external calibration adjustment was firstly performed. The internal calibration adjustment |
Calibration Procedure was then completed at the display of 114.0 dB |

1. Self-generated noise

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 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 2.1 Normal test
direct measurement method. The acoustic signal test was performed in an anechoic room with the comparison | | ured value rlainty Muximum-permitied uncertainty |
measurement method. (dB) of measurement (£dB) |
This instrument has been calibrated against standard incd at the Electrical and Electronic Standards 202 N/A |
Laboratery (EEL), which are traceable to the International System of Units through the National Institute of
Metrology (Thailand). 2.2 The microphone of the sound level meter was replaced by electrical signal input de
The information on actual reading is attached herewith and the uncertainty limits quoted refer to the Frequency | Measurcd vatue  |Uncertainty Maximum-permitted uncertainty |
measured values only. Weighting (dB) (+dB) of measurement (+dB) |
The reported expanded uncertainty is based upon a standard inty multiplied by a factor | A-Weight 18.3 0.10 NIA |
k=2, providing a level of confidence of approximately 95%. C-Weight 24.4 0.10 NiA
Flat 26.8 .10 NiA
|
|
|
|

Date of Calibration 7-8 Feb. 2024 249 Date of Calibration : 7-8 Feb. 2024

= obtained from the governce of TISTR.

FMBLMTC.002 Rev.4 FMBLMTC.002 Farvd
Offices/Laboratory

uang  Soi 1€, Bangpoc

sang, Char

Amphoe Khlor
20, Thailand

LR, ad, Chatuchak, Banghok 10500,

i, Chabuchak, Bany

aland Amphoe

5, , 5217

1-30 ext, 5219, 522! 1-30 ext, 5219, 52.

Fax (66) 0 25
E-mail ; rumpaigtlstr,

THAILAND INSTITUTE THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR) |

Request No. 21-67/0177 MTC No. EEL. BP. 21/0167 | Request No. 21-67/0177 MTC No. EEL. BP. 21/0167 |
3. Acoustical signal test of frequency weightings 5. Long-term stability )
Frequency | Deviation from frequency response (dB)) Accepeance limit L i | 1 inty Time Measured Value | Deviated value P limit Ungertainty permitied uncertainty
(Hz) A-weight | C-weight Flat class 2 (+dB) (+dB) of measurement (+d8) ‘ (dB) (dB) class 2 (+dB) {+dB) of measurement (+dB)
125 0.4 02 02 15 045 0.6 Begin 940
: 5 0.0 03 0.10 0.1
1000 0.1 0.1 0.1 L0 0.45 0.6 End 94.0 |
8000 -5.7 -4.9 -4.9 5.0 0.45 0.7

6. Frequency and time weightings at 1 kHz

=

. Electrical signal test of frequency weightings 6.1 Frequency weightings at 1 kHz

Frequency | Deviation from frequency respansc (dB)) Acceptance limit Uncertainty | Maximum-permitied uncertainty Frequency | Measured Value | Deviated value | Aceeptance limit Uncerainty Maximum-permitted uncertainty

(Hz) A-weight | C-weight Flat class 2 (+dB) (+dB) of measurement (+dB) Weighting {dB) (dB) class 2 (+dB) {+dB) of measurement (+dB)
63 0.0 0.1 03 2.0 0.20 0.6 A-weight 94.0 0.0 0.2 0.20 0.2 l
125 0.0 0.0 0.1 1.5 0.20 0.6 C-weight 94.0 0.0 0.2 0.20 02 |
250 0.0 0.0 0.0 1.5 0.20 0.6 Flat 94,1 0.1 0.2 0.20 0.2 |
300 0.0 0.0 0.0 1.5 0.20 [1X]
1000 0.0 0.0 0.0 1.0 0.20 0.6 6.2 Time weightings at 1 kHz
2 000 0.0 0.0 0.1 20 0.20 0.6 | Frequency | Measured Value Deviated value Acceptance limit Uncertainty Maximum-permitted uncertainty|
4 000 0o 1 0.0 30 0.20 0.6 (dB} (dB) class 2 (+dB) (+dB} of measurement (dB)
& 000 0.0 0.1 0.0 5.0 0.20 .7 Fast 4.0 0.0 0.1 0.20 0.2
Slow 94.0 0.0 0.1 0.20 0.2
Legq 94.0 0.0 0.1 0.20 0.2

Date of Calibration  : 7-8 Feh, 2024 ate of Calibration 7-8 Feb. 2024

FMBLMTC.002 Rev.d

Arrphoe Khiong Luang, i, Chatuchak, Banghok

e Banghok 10900,

inad,

haland

5217 vt 5219, 5225,

21-30 ext. 5219, 5225,

tewaneny tistr.orth
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| THAILAND INSTITUTE | THAILAND INSTITUTE] STR) |
Request No. 21-67/0177 MTC No. EEL. BP. 210167 | Request No.21-67/0177 MTC No. EEL. BP. 21/0167
| |
| 7. Level linearity on the reference level range 7. Level linearity on the reference level range |
Anticipated | Measured Value Deeviated value Acceptance limit Uncertainty Maximum-permiticd uncertinty | Anticipated | Measured Value ! Acceptance limit | permitted Y |
valuc (dB) (dB) (dB) class 2 (+dB) (+dB) of measurement {+dH) value (dB) {dB) {dB) class 2 (+dR) of measurement
120 120.0 0.0 Ll T}ﬂ 0.3 41 41.0 0.0 1.1 0.30 -('J.f‘ |
119 119.0 0.0 1.1 0.30 0.3 40 40.1 0.1 1.1 0.30 0.3
114 114.0 0.0 11 030 0.3 39 39.1 0.1 1.1 0.30 03
109 109.0 0.0 1.1 0.30 0.3
104 104.0 0.0 1.1 0.30 0.3 8. Level linearlity including the level range control
L] 99.0 0.0 1.1 0.30 0.3 At reference sound level on the reference level range
94 94.0 0.0 1.1 0.30 0.3 | ) Range d value .‘lrmum'l value | Deviated |Acceptance limit| Uncertainty z
89 89.0 0.0 1.1 0.30 0.3 {dB) (dB) value (dB) | class 2 (+dB) (+dB)
| 84 84.0 T 00 11 030 0.3 | 60-140 94.0 94.0 0.0 11 030
] 79 79.0 0.0 1.1 0.30 0.3 | | 50-130 94.0 ‘J-l_i:l 0.0 1.1 0.30 0.3
74 739 -0.1 1.1 0,30 0.3 40-120 4.0 94.0 0.0 1.1 0.30 (]
o 69.0 00 o 030 03 30110 %0 | 940 00 L1 030 03
64 63.9 -1 1.1 0.30 0.3 3 20-100 94.0 4.0 0.0 1.1 0.30 0.3 Bl
59 59.0 0.0 L1 0.30 0.3
| 54 539 0.1 11 030 0.3
) 49 49.0 0.0 11 0.30 0.3 ]
44 44.0 0.0 | 1.1 0.30 0.3
43 43.0 0.0 11 030 0.3
42 42.0 0.0 Il 0.30 0.3 )
|
Date of Calibration : 7-8 Feb. 2024 Calibration : 7-B Feb. 2024

FAMBLMTC.002 Aev.d

ook 1

THAILAND|

Request No. 21-67/0177

&. Level linearlity including the level range control | : 10, Peak C sound level
Al reference level at 5 dB greater than the under-range on a level range | Number of eyelesin | Anticipated | Mes Deviated | Acceptance limit| Un ¢ | Macimum-permitied uncertainty
Range Anticipated value | Measured value | Deviated |Acceptance limit tainty | Maximum-permitied uncertainty test signal value (dB) | value (dB) | value (dB) | class 2 (+dB) of measurement (+dB) |
(dB) (dB) value (dB) | class 2 (+4B) |  (+dB) of measurement (+d8) Complete cycle 1354 1353 1.1 30 0.20 0.35 |
60-140 65 65.0 0.0 1.1 0.30 0.3 | Paositive half cycle 134.4 134.2 0.2 2.0 0.20 035
B S0-130 55 55.0 0.0 1.1 0.30 0.3 | Negative half cycle 134.4 134.2 -0.2 2.0 020 0.35 |
40-120 45 45.0 ] 1.1 0.30 0.3 l |
30-110 35 352 0.2 1.1 0,30 0.3 | 11, Owverload indication |
20-100 25 25.3 03 11 0.30 0.3 | Measured value { Deviated | Acceptance limit] Uncertainty | Maximum-permitted uncertainty
_ _ ! tive one-half cyele = value (dB) | class 2 (+dB) (+dB) of messurement (+dB)
9, Tone burst response 140.5 0.0 15 0.20 0.25 |
Time Tonchurst Mcasured value | Deviated | Acceptance limit| Uncertainty | Maximum-permiticd unc | |
Weighting | Duration, Th (ms) (dB) value (4B} (+dB) of measurement (+dB) 12. High-level stability
200 1158 0.2 0.20 0.3 Time Measured Acceptance limit Uneertainty Maximum-permitied umn;
Fast 2 088 -0.2 +1.0; -2.5 0.20 0.3 T value (dB) (dB) class 2 (+dB) (=dB) of measurement (+dB)
0.25 89.6 0.4 +1.5; -5.0 0.20 0.3 ] f;gin 139.0
0.0 0.3 0.10 0.1 |
) 200 109.4 0.2 +1.0 0.20 0.3 End 139.0 |
Slow — Sy
~ 2 808 02 +1.0;-5.0 0.20 0.3
200 199 0.1 *1.0 0.20 0.3
SEL 2 90.0 0.0 +H1.0;-2.5 0.20 0.3 |
0.25 809 0.1 +1.5;-5.0 0.20 0.3 |

| Date of Calibration : 7-8 Feb. 2024

Head Office

AWMU ST
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THAILAND INSTITUTE O

Request No. 21-67/0177

| [ Request No.21-67/0177 19/0167 :
I
CALIBRATION CERTIFICATE 9. Power Amplifier Briel&Kjer 2706 S/N 1517650, |
‘ 10. Speaker Tannoy Limited, Great Britain British Patent No. 215300
11. Digital Multimeter Agilent 344014 SN MY 44005564, ‘
Submitted by : Integrated Research Center Company Limited. ‘ 12, Programmable Attenuator Tamagawa TPA-303A S/N 2212,
Address : 122 Moo 2, T.Thatoom, A.Srimahaphote, Prachinburi, 25140.
Calibrated at  : Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre, ‘ Calibration Procedure : ‘
Soi 1C, Bangpoo Industrial Estate, Sukhumvit Rd., A Muang, Samutprakan 10280 This instrument was calibrated by using calibration procedures no CP-102-02 and CP-102-03, which
Instrument Calibrated : Ambient Environment | were based on TEC 61672-3 Electroacoustics - Sound Level Meters - Part 3 : Periodic tests (2013). These calibration |
Deescription : Sound Level Meter Temperature (23 3)°C | procedures were related to the electrical and acoustic signal tests. The electrical signal test was carried out with the I
Manufacturer : Rion Relative Humidity (50£ 15) % I direct measurement method. The acoustic signal test was performed in an anechoic room with the comparison
Model s NL-42 Ambient Pressure :(101.325£1.5) kPa measurement method. |
Serial No. - 00433730 This instrument has been calibrated against {ard: intained at the Electrical and Electronic Standards |
Microphone Type UC-52 No. 144953 Laboratory (EEL), which are traceable to the International System of Units through the National Institute of
Preamplifier  Type NH-24 No.33780

Metrology (Thailand).
Standards used : The information on actual reading is attached herewith and the uncertainty limits quoted refer to the
1. Band Pass Filter Wavetek 752A S/N 90010494, measured values only.
2. Condenser Microphone Brilel&Kjer 4180 S/N 2889871, The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage factor
3. Decade Attenuator Ando AL-205 S/N 00464602,

providing a level of confidence of approxi

4. Function/Arbitrary Waveform Generator Agilent 332204 S/N MY 44042668,
5. Digital Function Synthesizer NF Electronic Instruments DF-193A 8/N 122037,

6. Digital Multimeter Fluke B320A S/N 49850(

7. Pistonphone Rion NC-72 S/N 00402446,

¥, Measuring Amplifier Briiel&Kjuer 2636 5/N 1537484,

Date of Receipt : 3 Jan. 2024

Date of Calibration : 7-8 Feb, 2024

Date of Cali

hration 7-8 Feb, 2024

to the

tams tosted/calik

FMBLMTC D02 R FM.BLMTC.002 Rev
Head Office

Tarribon kh

s Head Office
g Luiang oryethin Road, Chatuchak, Bangkok 108900 5 Ta

Fathus

1121-30 ext 225, 5217

THAILAND INSTITU | e
Request No. 21-67/0177 MTC No. EEL. BP. 190167

Request No., 21-67/0177 190167

1. Absolute Sensitivity

3. Acoustical signal test of frequency weightings

Kafumons st Measured valug (4B) | Deviation | Aeceptance limis| Uncertainty | Maxisaum-permitied uncer ‘ Frequency | Deviation from frequency response (dB) Accepance limit Uneertainty | Maximum-permitted uncertainty |
al {dB) Before adjust] After adjust | value (dB) | Class 2 (£dB) (+dB) of measurement (+dB) (Hz) A-weight l C-weight Flat class 2 (+dB) (+dB) of measurement (+dB)
11395 114.0 114.0 0.1 1.0 0.30 N : 125 01 0.0 0.0 1.5 0.45 0.6 :
Note: The external calibration adjustment was firstly performed. The internal calibration adjustment | | 1 000 0.0 0.0 0.0 10 0.45 0.6
was then completed at the display of 123.9 dB. | | 000 2.4 2.4 2.3 5.0 045 0.7 J :
i
2. Self-generated noise | 4. Electrical signal test of frequency weightings _ |
2.1 Normal test | Frequency II Jeviation From frequency response (dB) Agceptance limit Uncertainty | Maximum-permitted uncerianty
Measured value Uncertainty Maximum-permitted uncertainty | | I Flat class 2 (+B) (+dB) of measurement (+dB)
{dB) {+dB) of measurement (#dB) 63 0.1 01 0.0 20 0.20 0.6
AL ol A 125 0.1 00 0.0 15 0.20 06
250 0.1 0.0 0.0 1.5 0.20 0.6
2.2 The microphone of the sound level meter was replaced by electrical signal input device 500 0.0 0.0 0.0 L5 0.20 0.6 e
Frequency Measured value  |Une Maximum-permitted uncertainty 1 000 0.0 0.0 0.0 1.0 0.20 0.6
Weighting (B) (dB) of fueumpenent B-F) 2000 00 00 0.0 20 0.20 0.6
i A-Weight e 0.10 BUA 4000 0.0 0.0 0.0 30 0.20 06
C-Weight 0.10 NIA 8 000 0.1 ' 0.1 0.1 5.0 020 0T
Flat 23.1 0.1 N/A z
Date of Calibration  : 7-8 Feb. 2024

ibration  : 7-8 Feb. 2024

FiLBLMTC.00Z Rew
Head Office

35Mu3Ta

cad, Chatuchak, Bangkok 10900

12120,

5219, 5225, 5217


1856
Area Highlight


1856
Area Highlight


1856
Area Highlight


1856
Area Highlight


1856
Area Highlight


1856
Area Highlight


1856
Area Highlight


1856
Area Highlight



THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH { TISTR) I | THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH TISTR] I
Request No. 21-67/0 MTC No. EEL. BP. 190167 | Request No. 21-67/0177 MTC No. EEL. BF. 19/0167 |
5. Long-term stabllity | 7. Level linearity on the reference level range |
Time Measured Value | Devisted value | Acceptance limit Uneerainty Maximum-permitted uncestainty Anticpated | Measured Value | Deviated value | Accoptance limit Uncertainty Maximum-permitied lmﬁ
(dB) (dB) class 2 (+dR) (+dB) of measurement (+dB) | value (dB) (dB) (dB) class 2 (+dB) () of measurement (+d8) |
Begin 94,0 i > oo o1 I 136 136.1 0.1 11 0.30 03 .
Eog a0 | 135 135.1 0.1 11 0.30 0.3 |
| 134 134.1 0.1 1.1 0.30 0.3 | I
6. Frequency and time weightings at 1 kHz : 133 133.0 00 1 030 03 |
6.1 Frequency weightings at | kilz [ 132 1320 00 11 030 0.3 ]
Froquency | Measured Value | Deviated value | Acceptance limit Uncertainty | Maximum-permitted unceriainty : 13 131.0 0.0 11 030 0.3 B |
Weighting (dB) (dB) class 2 (£dB) (+dB) of measurement (+dB) 130 ! 3u-_r.} o0 Ll 0.30 0.3 |
A-weight 94.0 0.0 0.2 0.20 0.2 | 129 = T o FET 05
C-weight 94.0 0.0 2 0.20 0.2 124 124.0 0.0 1.1 0.30 03 5l
Flat 94.0 0.0 0.2 0.20 L e | e 119.0 0.0 1.1 030 0.3
114 114.0 0.0 11 0.30 0.3 ]
6.2 Time weightings at 1 kHz o 109 109.0 w0 11 030 03 |
Frequency | Measured Value IJ.:\'\.:lIm-j value Acceptance limit Uncertainty 104 104.0 00 11 0.30 0.3
Weighting (dB) {dB) (+dB) of measurement [ rdL 2 9.0 00 1 0.30 0.3 N
Fast 94.0 N 0.0 0.1 0.20 0.2 94 94.0 0.0 L1 030 0.3 ]
Slow 94.0 0.0 0.1 0.20 02 % Y o0 Ll 0.30 03
Leq 940 00 0.1 0.20 92 J 84 84.0 00 11 0.30 03
| 7% | 79.0 0.0 1.1 0.30 0.3 B
74 740 0.0 1.1 0.30 0.3
69 68.9 0.1 1.1 030 0.3
63.9 0.1 L1 030 0.3
58.9 0.1 11 0.30 03 |

of Calibration  : 7-8 Feb, 2024 libration  : 7-8 Feb. 2024

The resu

rtising the Report/Cenf fertificate and publicity of th

Head Office

ruchik, Banghok 10500

«t. 5219, 5225, 5217

arth
s st

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR) THAILAND INST

BP. 19/0167 ‘

Request No, 21-67/0177 MTC No. E Request No. 21-67/0177 |
7. Level linearity on the reference level range (cont.) ‘ 8. Level linearlity including the level range control i
Anticipated | Measured Value Dreviated valne Acceptance limit Maximum-permitted unceriaity At reference level at 5 dB greater than the under-range on a level range |
value (4B} (dB) (dB) class 2 (+dB) (+dB]} of measarement (+dB) ‘ Rs Anticipated val Measured value | Devisted | Aceeptance limit] Uncertainty | Maimum-permitied uncertainty |
54 53.9 -0.1 1.1 030 0.3 (dB) (dB) value (dB) | class 2 (+dB) | (zdB) of mensurement (+dB) l
49 489 0.1 1.1 0.30 0.3 | ‘ | 30-130 35 350 0.0 1.1 0.30 0.3 J |
44 439 0.1 1.1 0.30 0.3 — :
39 389 0.1 1.1 030 0.3 I ne burst response

34 339 -0.1 1.1 0.30 03 | [ Time Tonchurst Measured valse | Deviated | Acceptance limit| L 3 i permitied _l |
b 288 0.2 11 0.30 b3 — | Weighting | Duration, b (ms) (4B) value (d) | class2 (xdB) | (+dB) of measurement (+dB) [

b ] 27.9 -0.1 11 030 0.3 | 200 126.0 0.0 +1.0 020 0.3

7 26.9 0.1 1.1 030 0.3 Fast 2 108.9 -0.1 +1.0;-2.5 020 0.3

26 259 0.1 11 0.30 0.3 0.25 100.0 0.0 +1.5;-5.0 0.20 0.3

25 24.8 0.2 1.1 0.30 0.3 J 200 119.5 0.1 1.0 0.20 0.3

Slow
2 100.0 0.0 +1,0; -5.0 0.20 0.3
8. Level linearlity including the level range control
Al reference sound level on the reference level range "
Range Anticipated value | Measured value | Deviated | Acoeptance limit] Uncertainty | Maximum-pesmiticd uncertainty
(dB) (dB) value (dB) | class 2 (xdB) (xdB) of measurement (+dB)
30-130 940 94.0 i 0.0 1.1 0.30 0.3
Date of Calibration  : 7-8 Feh. 2024 Date of Calibration  : 7-8 Feb, 2024

Aubvertising the Rep

PULEL.GAP-. 102 e FIM.BLMTC. 002 Rev
Head Office . Office
156 Phahonyoth

Office

achik, Ranghck 10500 196 Phahomyoihin Rinad, Chatuchak, Banghok 10900

9, 5225, 5217
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10. Peak C sound level

| Number of Anticipated | Measured | Devisied | Acceptance limit] Uncertainty | Maximum-permitted unceriainty i
1eat sig value (dB) | value (dB) | value (dB) (1dB) (+dB) of measurement (+dB)
Complete cycle 125.4 125.5 0.1 3.0 020 0.35 |
Positive half cycle 1244 124.1 0.3 20 0.20 0.35
Negative half cycle 124.4 124.1 0.3 2.0 020 0.35
11. Overload indication
Measured valuc (dB) Deviated | Acceptance limit] Uncertainty | Maximum-permitted uncerts
Positive one-half B le | value (dB) | class 2 (2dBE) {+dB) of measurement (+dB}
136.4 136.4 0.0 1.5 0.20 0.25

12. High-level stability

Time Measured Deviated value Acceptance limit Uncertainty aximum-permitted uncertainty
walue (dB) (d8) class 2 (+dB) (+B) of measurement (+dB)
Begin 129.0
- 0.0 03 0.10 0.1
End 129.0

atory

(Centre

End of Certificate

Request No. 21 I
|
9. Power Amplifier Briiel&Kjer 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 hased 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

Lahoratory (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%.

: 7-8 Feb. 2024

Date of Calibration

FMBLMTE 002 Rerv.s

k10900,

Haa

THAILAND [P

TUTE OF SCIENTIFIC AND TECHNOLOGICAL RE!

Request 670177 MTC No. EEL. BP. 2W0167

CALIBRATION CERTIFICATE

5 i by : Integrated R h Center Cox

any Limited.

Address

Moo 2, T.Thatoom, A.Srimahaphote, Prachinburi, 25140,

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 Calibrated : Ambient Environment

Description : Sound Level Meter

Temperature (231 3)°C
Manufacturer Rion Relative Humidity : (50 % 15) %
Madel :NL+42 Ambient Pressure (101.325+1.5) kPa
Serial No. 646442

Type UC-52 No.

rophone 3069

Preamplifier : Type NH-24 No.d6656

Standards used :

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

2. Condenser Microphone Brilel&Kjer 4180 5/N 2889871,

w

Decade Attenuator Ando AL-205 S/N 00464602,

.

Function/Arbitrary Waveform Generator Agilent 33220A S/N MY 44042668,

wn

Digital Function Synthes:

Dig

er NF Electronic Instruments DF-193A S/N 122037,

=

al Multimeter Fluke 85204 S/N 4985007

. Pistonphone Rion NC-72 §/N 00402446,

o

. Measuring Amplifier Briel&Kjar 2636 /N 1537484,

Date of Receipt 3 Jan. 2024

Date of Calibration 7-8 Feb. 2024

Office Office/Laboratory

t. 5219,

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-67/0177 MTC No. EEL. BP, 2000167

1. Absolute Sensitivity

Referen

Measured valoe (dB)

ostic Devistion

Acceptance limit] minty

Signal (dB)

value (dB) | Class 2 (1dB) (+dB)

113.96 114.0 0.0 1.0 0.30

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

was then completed at the display of 1243 dB.

2, Self-generated noise

2.1 Normal test

Maximum-permitied uncertainty

of measurement (+dB)

0.10 N/A

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

Frequency | Messured Uncertain Maximum-permitted uncertainty
Weight (dB) (+dB) of mensurement (+dB)
A-Weight 13.1 0.10 NiA
C-Weight : 18.3 0.10 NiA

Flat 245 0.10 NiA

Date of Calibration

7-8 Feb. 2024

and pubii 2 5 lrtained from

Office

], 196 P

Office/Laboratory

2, Sukhurmmit Ao

), Thailand

. Beghok 10900
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R TUTISTR CALIE

THAILAND INST : THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR) i
| RequestNo.21-67/0177 MTC No. EEL. BP. 20/0167 Request No.21-67/0177 MTC No. EEL. BP. 2000167 |
| | .

3. Acoustical signal test of frequency weightings : 5. Long-term stability |
Frequency [Deviation from frequency response (dB) Acceptance limit Uncertainty | Mancimum-permiticd uncel Time Measured Value Deviated val Acceptance limit Uneertainty Muximum-permitted uncertainty|
(z) | A-weight | C-weight Flat class 2 (1dB) () of measurement (+4B) (dB) (48B) class 2 (+dB) (44B) of measurement (+dB) ‘
125 02 04 0.4 1.5 0.45 0.6 Begin 94.0
0.0 0.3 0.10 0.1 |
1000 -0.1 -0.1 -0.1 1.0 0.45 06 End 94.0
8 000 1.1 -1.1 -1.1 50 0.45 0.7 J I ‘
| 6. Frequency and time weightings at 1 kHz |
4. Electrical signal test of frequency weightings [ 6.1 Frequency weightings at 1 kHz :
Frequency | Dieviation from frequency response (dB) Aceeptance limit Uneertainty | Maximum-permitted uncertainty [ Froquancy | Moasured Value Devisted valos o 1 G e pormiticd ""—|.
(Hz) A-weight C-weight class 2 (+dB) (+dB) of measurement (+dB] | Weighting (dB) (dB) class 2 (44lB) (edB) SEaarirammt (HIB) |
63 0.0 0.0 0.1 20 020 0.6 o A-weight 94,0 0.0 02 0.20 02 :
125 0.0 0.1 0.1 1.5 020 0.6 C-weight 94.0 0.0 02 0.20 02
250 0.0 0.1 0.1 1.5 0.20 0.6 Flat 94.0 0.0 02 0.20 02 |
500 0.0 0.0 0.0 1.5 0.20 0.6 |
| 1000 0.0 0.0 0.0 1.0 0.20 0.6 B 6.2 Time weightings at 1 kHz
2000 0.0 ol o1 20 020 0. Froquency | Measured Value | Deviated value | Acceptance limit |  Uncertainty | Maximum-permitied uncestai
4000 0.0 0.1 0.1 3.0 0.20 0.6 Weighting (dB) (dB) class 2 (+dB) (+dB) of measurement (+dB)
£ 000 0.1 0.1 0.1 5.0 0.20 0.7 R Fast 940 0.0 0.1 0.20 0.2
Slow 94.0 00 0.1 0.20 0.2
! Leg 94.0 0.0 0.1 0.20 0.2

Date of Calibration 7-8 Feb. 2024

ate of Calibration 7-E Feb, 2024

ted or value ass
Advertising the Report/Cestifical

and

FMLBL.MTC.002 Rev. FMBLMTC.00Z Rev.

Office Office

Odfice
Phaberyathin Road, Chatuchal, Banghok 10900,

3 Tarmbon Khi T uang c, o, 196 Phahoryathin Road, Chatuchak, Barrgkok 10900,

THAILAND INSTITUTE O | THATLAND INSTITU |
Request No. 21-67/0177 - BP. 200167 I Request No. 21-67/0177 MTC No. EEL. BP. 2000167 |
7. Level linearity on the reference level range ‘ 7. Level linearity on the reference level range (cont.) |
Anticipated | Measured Value |  Deviated value | Acceptance limit Uncertaiaty Maximum-permiticd uncertainty Anticipated | Measured Value | Deviated value | Acceptance limit Uncertainty Maximum-permitied uncerininty
value (dB) (dB) (dB) class 2 (+dB) (dB) of measurement {(+dB) value (dB) (B (4B} class 2 (+dB) (+dB) of measurement (+dB) ‘
136 136.1 0.1 11 0.30 03 ‘ ” 3.9 o T 0.30 0.3 ;
135 135.0 0.0 1.1 0.30 0.3 | 49 8.9 0.1 11 0.30 0.3 |
134 134.1 0.1 1.1 0.30 0.3 44 4.0 0.0 1.1 0.30 0.3
133 133.0 0.0 1.1 030 03 19 8.9 T n 0.30 03 i
132 132.0 0.0 L1 030 03 | _1_., 339 ol T 0.30 0.3 |
131 1310 0.0 11 0.30 03 | 2 29.0 0.0 11 030 03 |
1o 130.0 0.0 L1 Al o I 28 279 0.1 LI 0.30 03 :
129 120.0 0.0 1.1 0.30 03 27 7.0 o0 ) 030 03 .
124 1240 00 LI 0.30 03 2% 259 0.1 11 0.30 03 |
19 119.0 0.0 11 0.30 03 25 249 0.1 11 030 0.3 | I
114 114.0 0.0 1.1 0.30 0.3
109 109.0 0.0 1.1 0.30 03 8. Level linearlity including the level range control
104 104.0 0.0 1.1 0.30 0.3 At reference sound level on the reference level range
» .0 0.0 1.1 030 03 Range Anticipated value | Measured value | Deviated | Acceptance limit] Uncertainty Maximum-permitied uncertainty
b 94.0 0.0 L1 030 63 (dn) (dB) valuc (dB) | class 2 (+dB) | (+dB) of measurement (+dB)
89 89.0 0.0 11 0.30 03 30130 30l %0 in o 030 03 |
84 84.1 0.1 11 0.30 0.3
9 79.0 0.0 1.1 0.30 0.3
74 74.0 0.0 1.1 0.30 03
] 69.0 0.0 11 0.30 0.3 |
64 64.0 0.0 11 0.30 0.3
59 58.9 0.1 1.1 0.30 0.3 _J
Date of Calibration : 7-8 Feb. 2024

bration : 7-8 Feb. 2024

Achwertising the B

uang,
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Request No. 21-67/0

THAILAND INSTITUY

8. Level linearlity including the level range control

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

Range Anticipated value | Measured value | Deviated | Ac e limit] riainty | Maximum-permitied uncertainty’
(dB#) (dB) value (dB) | class 2 (+dB) (+dBE) of measurement (+dB)
30-130 as 350 0.0 1.1 0.30 0.3
9. Tone burst response
Time Toncburst Measured value | Deviated ance limit] Uncertainty | Maximum-permitied uncer
Weighti Duration, Th {ms) (dB) value (dB) (+dB) of messurement (+dB)
200 126.0 . 0.0 +1.0 0.20 0.3
Fast 2 108.9 0.1 1.0;-2.5 0.20 0.3 il
0.25 100.0 0.0 +1.5;-5.0 0.20 0.3
200 119.5 0.1 +1.0 0.20 0.3
Slow
2 100.0 0.0 +1.0; -5.0 0.20 03 1

Date of Calibration

Head Office

st No.

Submitted by

dress

Calibrated at

Instrument Calibrated :

Deescription

Manufacturer

L\t

Serial No,
Microphone

Preamplifi

dards used :

Date of Receipt

Date of C

21-67/0177

hration

£ Feb. 2024

THAIL

MTC No. EEL. BP. 10/0167

CALIBRATION CERTIFICATE

arch Center Company Limited.

I Thatoom, A5 rachinburi, 25140

rimahaphote, T

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

S0i 1C, Bangpoo Industrial Estate, Sukhumvit Rd., A Muang, Samutprakan 10280,

Ambient Enviro

: Sound Level Me Temperature

ACO Relative Humidity
6236 Ambient Pressurc :(101,325+1.5) kPa
192014

T052NR No.73303

1. Band

5 Filter Wavetek 752A S/N 90010494,

Condenser Microphone Briiel&Kjer 4180 S/N 2889871,

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

nt 332204 S/N MY 44042668,

4. Function/ Arbitrary Waveform Generator /

nic Instruments DF-193A S/N 122037,

| Function Synthesizer NF Ele

I Multimeter Fluke 85204 S/N 4985007

7. Pistonphone Rion NC-72 §/N 00402446

E. Measuring Amplifier Briiel&Kjer 2636 S/N 1337484,

3 Jan. 2024

26 Jan. 2024 1/

THAILAND INSTITUTE O
Request No. 21-67/0177 I'C No. EEL. BP. 2010167
10. Peak C sound level
Number of cycles in Measured | Deviated |Acceptance limit) Uncer Maimum-permitted une
test signal value (dB) | value (dB) | class 2 (£dBY {+dB) of measurement (+dBY
Complete cycle 125.4 125.5 0.1 o0 0.20 0.35
Positive half cycle 124.4 124.1 0.3 2.0 0.20 0.35 =
Negative half cycle 124.4 124.1 0.3 2.0 0.20 0.35 |
11. Overload indication o
Mensured vigted | Acceptance limit] Uncertainty Maximum-permiticd unee
Positive one-half cycle value (dB} | class 2 (xdB) (+dB) af measurement (+dB)
136.4 364 0.0 1.5 0.20 0.25 = |
12. High-level stabi
Time Measured Deviated value Acceptance limit Maximuny-permitted unceriainty
value (dB) (dB) class 2 (+dB) of mi ement (+dB)
Begin 129.0
0.0 03 0.10 0.1
End 129.0

Date of Issue : 19 Feb. 2024

THAILAND INSTITUTE

BP. 10/0167

Request No. 21-67/

9. Power Amplifier Brilel&Kjar 2706 S/N 1517650

10 n British Patent No. 215300,

moy Limited, Great Bri

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

12. Program

ble Attenuator Tamagawa TPA-303A SN

Calibration Procedure :

T'his instrumen alibration procedures no CP-102-02 and CP-102-03, which

calibrated by using

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 performed in an anechoic room with the comparison

measurement method

Standards

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

N

Laboratary (EEL), which are traceable to the Inter al System of Units through tional Institute of

Metrology { Thailand).

d herewith and the uncert

The information on act

al reading is atta nty limits quoted refer to the

measured values only.

The reported exp:

anded uncertainty is based upon a standard uncertainty multiplied by a coverage factor

, praviding a level of co

ence of approximately 95%
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THAILAND INSTITL

'E OF §

Request No. 21-67/0177 I ™o, EEL. BP. 10/0167

1. Absolute Sensitivity

Measured value (dB) Uncertainty | Maximum-permifted uncertainty

Reference Acoustic Deviation | Acceplance

Signal (dB) Before adjust) After adjust | valueldB}| limit class 2{+dBY  (+dB) of measurement (+dB}

11391 113.7

113.9 0.0 1.0 0.30 N/A

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

was then completed at the display of 1142 dB.

2. Self-generated noise

2.1 Normal test

Measurced value Uncertainty Maximum-permitted uncerainty
(dB) +dB) of measurement (+dB)
240 L 0.10 NiA

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

Frequency Mcnsu‘md Al Uncertainty | Maximum-permitted uncertainty
Weighting | value (dB) (+dB) of measurement (+dB)
A-Weight i II" .10 NiA
C-Weight H;.-l 0.10 NIA
Flat 223 .10
Date of Calibration : 26 Jan. 2024 39

FM.BLMTC.00Z Rev.t

Office

e K

225, 5217
23239165

THAILAND 1N

Request No. 21-67/0177 MTC No. EEL. BP. 10/0167

5. Long-term stal

e Measured Deviated .-\c;c;.\tuu;c limit u 1y M permitted uncertainty
fme value (dB) value (dB) s 2 (+dB) (+dB) of measurement {+dB)
Begin ) ”m‘j-'t_ll :
. — 0.0 0.3 010 0.1
End 4.0
6. Frequency and time weightings at 1 kHz
6.1 Frequency weightings at 1 kHz
F ||.~|(uc|'.{'__\ Measured ]vaiatud. Acceptance limit Uncertainty Maximum-permitted uncertainty
Weighting value (dB) value (d3) ar {+dB) of measurement {+dB)
.-'\-w;lp;l. 94.0 o 0.0 0.2 0.20 ; 02
i C- .wcl‘;.;l\l 94,0 0.0 B 02 0.20
l-'I:.lr. 94.0 0.0 ) 02 . 0.20
6.2 Time weig) s at 1 kHz
Frequency Measured Deviated | Acceptance limit Uncertainty Maximum-permitted uncertainty
Weighting value (dB) value (dB) class 2 (+dB) (+dB} of measurement (+dB)
Fast 94.0 0.0 0.1 i 0 1.‘0 0.2
Slow . 94.0 0.0 0.1 0.20 0.2
Leqg 94.0 - 0.0 0.1 0,20 ﬂ

Date of Calil

tion : 26 Jan. 2024

ained from th

FMBLMTC.O0Z Rev.

horyathin Road, Chatuchak, Bangkok 10900,

225, 5217

Chatuchak, Banghok 10500,

THAILAND INSTITUTE

Request No. 21-67/0177

> No. EEL. BP. 1010167

3. Acoustical signal test of lrequency weightings

Frequency Deviation from frequency response l:.ll'lt‘i;!_} ] a\cn"p'.ur.r\: limit | Uncertainty | Maximum-permitted uncertainty
{Hz) A-weight Coweight 5 class 2 (+dB) (+dB) of measurement (+dB)
125 0.6 0.8 0.6 . 15 045 | 0.6
1 000 -0.9 1.0 i].h'__- i L0 0.45 0.6
3000 : 1.1 13 1.4 50 0,45 0.7

4. Electrical signal test of frequency weightings
Frequency Deviation from Irequency response curve(dB) -..:\cccpbann‘ limit |Uncertainty| Maximum-permitted uncertainty
(Hz} A-weight C-weight Flat class 2 (+dB) (+dB)} of measurement (+dB)
63 0.1 a.l 0.0 20 0.20 0.6
125 0.0 0.1 0.0 15 0.20 0.6
250 0.0 0.1 0.1 ) 1 ‘- 0.20 . 0.6
SO0 0.0 0l 0.1 ) L5 0.20 0.6
1 000 0.0 00 0.0 L0 0.20 0.6
2000 0.2 00 0.0 . 20 0.20 0.6
4000 0.5 0.4 3.0 0.20 0.6
B 000 0.7 0.6 0.2 ) 5.0 0.20 0.7

Date of Calibration

: 26 Jan, 2024

frarm the

FMBLMTC.00Z Fierv.é

THAILAND INSTITL

Request No. 21-67/0177 MTC No. EEL. BP. 10/0167

|
7. Level linearity on the reference level range
|
SR |
Anticipated Measured Deviated A s Une: ., } ...-;, ——
value (dB} vilue (dB) varlue (dB) (+dB) of measurement (+dB)
; 123 230 0.0 1.1 0.30 0.3 il :
122 ) 0.0 11 0.30 03
121 5‘.‘.1.[:1 0.0 1.1 0.30 0.3
) _I 20 B 120.1 0.1 | L1 0.30 0.3 ] :
119 119.0 0.0 1.1 0.30 0.3 B
114 114.0 . 0.0 L1 . 0.30 0.3 B
109 -I 9.0 0.0 1.1 0.30 0.3 |
104 i 104.0 o 0.0 1.1 0.30 ) 0.3 1
9 99.0 i 0.0 _ 11 . 0.30 0.3
G4 940 E.II ) 11 0.30 0.3
&9 89.0 0.0 Ll 1]_.\“] 0.3
B4 84.0 0.0 . L. 0.30 0.3
.“J- 79.1 0.1 B L1 0.30 0.3
T4.1 0.1 o 1.1 0.30 0.3
69 69.1 0.1 1.1 0.30 0.3
64 64.0 0.0 1.1 0.30 0.3 1
39 59.0 0.0 1.1 0.30 . 03
e 540 00 X 0.30 03
49 49.0 0.0 1.1 N 0.30 0.3
E 44 -H.l; 0.0 1.1 0.30 0.3
| 39 39.0 0.0 L1 0.30 03

Date of Ca I.lﬂlluill : 26 Jan. 2024

t. 52189, 5225

592

ptists.orth


1856
Area Highlight


1856
Area Highlight


1856
Area Highlight


1856
Area Highlight


1856
Area Highlight


1856
Area Highlight


1856
Area Highlight


1856
Area Highlight



THAILAND INSTITLUT

Request No. 21-67/0177

MTC No. EEL. BP. 10/0167 ‘

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

- —
,\n‘u.i ated Measured Deviated Acceptance |-i1-|lll Uncertainty Maximum-permitied uncenainty
value (dB) vitlue (dB) value (dB) class 2 (+dB) (+dB) of measurement { +dB) |

4 1 .l -I.I . 0.30 _

_. 331 0.l 11 N 0.30 e
_.'? 32.2 0.2 1.1 ) 0.30 03 |
_'l 312 i 0.30 0.3 N
3 30 0.3 I.I_ 0.30 0.3 =

8. Level linearlity including the level range control

rence sound level on the reference level range

.’\Illl('l|l-:lll'<| Measured | Deviated Acceplance Uncertainty | Maximum-permitted uncertainty
ik value (dB) value (dB) |value (dB)| limit class 2(+dB)  (+dB) of measurement (+dB)
A40-130 94.0 939 0.1 i1 0.30 0.3 A
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
_.?[]- 100 4.0 93.9 0.1 1.1 0.30 0.3

Date of Calibration

Cerificate and

: 26 Jan, 2024

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-67/0177

10 Peak C sound level

MTC No. EEL, BP. 10/0167

Number of eycles | Anticipated | Measured | Deviated Acceptance Uncertainty | Maximum-permitied uncert
in test signal value (dB) | value (dB) |valuc (dB)|limit class 2(+dB)|  (+dB) of measurement [!d].ﬂ
Complete cyc 125.8 0.4 3.0 0.20 0.35
Positive half cycle 124.3 0.1 2.0 0.20 0.35
Negative half cycle 124.4 124.3 0.1 20 0.20 0.35
11. Overload indication
= Deviated Acceptande Uncertainty | Maximum-permitted unr\:namr}—‘
Pogitive
one-half cycle one-half eycle value (dB) |limit class 2(4dB)|  (+dB) of measurement (+dB)
133.0 133.0 0.0 1.5 0.20 0.25 J
12. High-level stability
Measured Deviated | Acceptance limit Uneertainty Maximum-permitted uncertainty
Time y
value (dB) value (dB) class 2 (+dB) (+dB) of measurement (+dB)
Begin 129.0
—\L-" 0.0 03 0.10 0.1
End

End of Certificate

Request No.

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

21-670177

8. Level linearlity including the level range control

- BP. 100167 |

| level at 5 dB greater than the under-range on a level range B |
I Anticipated . \.’qu.\ul\‘cl Deviated | Acceptance | Uncertainty | Maximum-permitted uncertainty |
| s value (dB) value (dB) value (dB)| limit class 2(+dB)|  (£dB) of measurement { & |
: _flU-l.\u 45 45.0 . 0.0 Ll 0.30 0.3 |
]U-I?Ll_ j 3 0.0 1.1 0.30 03 o |
20-110 25 5.3 0. : 1.1 0.3 - |

. 25 25.2 0.2 ? -_I.I ] 0.30 0.3 A=

25 ."‘-] 0.1 1.1 0,30 0.3 e

2 25 250 o 0.0 1.1 0.30 0.3 o

9. Tone burst response

Maximum-permitted uncertai |-.ty-|

Time Tonehurst Measured | Deviated Acceptance Uncertainty
Weighting Duration, Thims) | value (dB) |value (dB)| limit class 2(dB) (+dB} of measurement l-d]s)_ E
| 200 116.0 0.0 0.20 03 o
Fast 2 1.4 0.20 . D)
0.8 3| 0.20 ]
[ 200 0.2 1.0 0.20 0.3 R
Slow — - :
2 89.7 0.3 +1.0; -5.0 0.20 0.3 S|
- 200 IIP‘J.-'J 0.1 1.0 0.20 0.3 S
sE1 2 [ Tws | 10; 0.0 03 |
0.25 | 80.9 ] 0.1 +1.5; -5.0 0.20 0.3 _J
Date of Calibration : 26 Jan. B/9

Request No,

Submitted by
Address

Calibrated at

THAILAND INSTITUTE OF

21-6770177

CALIBRATION CERTIFICATE

2 Moo 2,

Ele

ted Research Center Company Limited.

" Thatoom, A.Srimahaphote, Prachinburi, 25140

MTC No. EEL, BF. 11/0167

cal and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre.

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

Instrument Calibrated :

Description
Manufacturer
Madel

Serial No.
Microphone

Preamplifier

Date of Receipt

Date of Calibration

: Sound Level Meter

T ACD

192015

MR Mo, 73304

Standards used :

Ambient Enviro

Temperature

Relative Humidity

Ambient Pressure

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

2. Conden:

r Microphone Brilel&Kjar 4180 S/N 2889871,

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

t
:(23+3)°C
:(50+15)%

:(101.325+1.5) kPa

4. Function/Arbitrary Waveform Generator Agilent 33220A S/N MY 44042668,

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

6. Digital Multimeter Fluke 85204 5/N 4985007,

7. Pistonphone Rion NC-72 8/N 00402446,

26 Jan. 2024

Kjer 2636 S/N 1537484

ik, Bar

ot. 5219, 522
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR) RCH (TISTR)

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RES

Request No. 21-67/0177 MTC No. EEL. BP. 1110167 Request No. 21-67/0177 MTC No. EEL. BP, 110167

9. Power Amplifier Brilel&Kjar 2706 8/N 1517650, 1. Absolute Sen:

10. Speaker Tannoy Limited, Great Britain British Patent No. 215300,

1 1. Digital Multimeter Agilent 34401 A S/N MY 44005560, | Reference Acoustic Measured value (dB) | Deviation Accep L8 ¥ i P d
12. 7 ble Attenuator Tamagawa TPA-3034 S/N 2212, | Signal (dB) Before adjust After adjust| value{dB) | limit class 2(+dB){  (+dB) of measurement (+dB)
113.91 1129 1139 0.0 1.0 0.30 N/A

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

This instrument was calibrated by using calibration procedures no CP-102-02 and CP-102-03, which was then completed at the display of 1153 dB.

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 2, Self-generated noise

direct measurement method. The acoustic signal test was performed in an anechoic room with the comparison 2.1 Normal test

measurement method.

This i has been calil against {ard: d at the Electrical and Electronic Standards Measured valhie Uncertainty Maximum-permitied uncertainty
Laboratory (EEL), which are traceable to the International System of Units through the National Institute of (dB) (+dB) of measurement (+dB)
Metrology ( Thailand). 25.3 0.10 NiA

information on actual reading is attached herewith and the uncertainty limits quoted refer to the

| measured values only.

2.2 The microphone of the sound level meter was replaced by electrical signal input device
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%. Frequency| M a|u 5 permitted
Weighting [ value (dB) (+dB) of measurement {+dB}
A-Weight 150 lFT'I‘U N/A
C-Weight 20.7 0.10 . NiA
Flat 25.2 0.10 NiA
Pte ot iCallboafion s> 20 Jan. 2004 212 Date of Calibration : 26 Jan, 2024 319

The results r
riificate and publicity of

Achertising the Report/Certificat and pubilicry

oltained from the govemo ¢

FMBLMTC.002 Rev.

FMBLMTC 002 Rev

Offices/Laboratory affice
Soi 1€, Bangpoa Industrial E 15
Thai
Tel {66) © 2579 1121-30 ext. 5219, 5
Fae (661 0 2579 BS92

E-mail - sumalestistr.onth

ahonyathin Road, Chatuchak, Ba
nd

gk L0

Office/Laboratary Office
S0l 1C, B Estate, Sukhumnit Road,

Sarnutprakan 10280, Thaland
115, 116

Ha. Amiphoe Khlong Luarsg,
12120, Thailand

vove fistr.orth

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR) | THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-67/0177 MTC No. EE

BR1LOIEE | Request No. 21-67/0177 MTC No. EEL. BP. 11/0167
|
3. Acoustical signal test of frequency weightings 5. Long-term stability l
Frequency Dreviation im'..n. I'rvql‘.ucnc) response curve(dB) | Acceptance limit rainty jecmiibal : | Measured Deviated | Acceptance limit Uncertainty Maximum-permitied uncertainty |
(Hz) Aweight | Cweight | Flat class 2 (+dB) | (+dB) of measurement (+dB) | Time value (dR) value (dB) | class 2 (+dB) (+dB) of measurement (£dB) :
12 0.6 06 0.6 15 0.45 0.6 | Begin o
F = 0.0 0.3 0.10 0.1
1000 1.0 10 1.0 0.45 0.6 [ End 94.0
8000 14 14 19 5.0 045 07 | "
| 6. Frequency and time weightings at 1 kHz
4. Electrical signal test of frequency weightings 6.1 Frequency weightings at 1 kHz
Frequency | Deviation from frequency response curve(dB) | Acceptance limit | Uncertainty| Masimum-permitted unocnam::‘ Frequency Mengimed Dc;_imd Acceptance limit U N Maxi permitted uncertainty
(Hz) A-weight | C-weight Flat class 2 (+dB) | (+dB) of measurement (+dB) Weighting value (dB) value (dB) | class 2 (+dB) (+dB} of measurement (+dB)
63 0.2 0.1 0.1 20 0.20 0.6 A-weight 94.0 0.0 0.2 0.20 02
125 0.0 0.1 0.0 15 0.20 0.6 Tw:i-glll 94.0 0.0 02 0.20 0.2
250 ol 0.0 0.0 1.5 0.20 0.6 : Flat 94.0 0.0 02 0.20 02
500 01 0.1 00 1.5 0.20 0.6 o
1000 0.0 oo 0.0 1.0 020 0.6 6.2 Time weightings at 1 ke
2000 -0. l‘“ T 0.1 0.0 20 0.20 0.6
4000 0.4 04 0.1 3.0 0.20 0.6 i Frequency Measured Deviated | Acceptance limit Uncertainty Maximum-permitied unceriainty
8000 0.5 06 | 03 5.0 0.20 0.7 Weighting value (dB) value (dB) | class 2 (+dB) (+dB) of measurement (+dB)
B Fast 94.0 0.0 0.1 0.20 0.2
Slow 94.0 0.0 0.1 020 02
Leqg . 94.0 - 0.0 0.1 0.20 0.2
|
| Dateof Calibration : 26 Jan, 2024 479 Date of Calibration : 26 Jan, 2024 32

The
5 the Repart/Certificate and public

qovemor of TISTR

FLBLMTC002 R FM.BLMTC 002 Rev.
Office/Labaratory

Head Office
501 1C, Bangpoo ndustrial Estal 35k

Tarr

Offl
196
g, Changwat Samwutprakan 10 iland haland

72-80 axt, 115, 116 T 55} 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66 0
E-mail : sumaleegtistr.orth

aadd, Barghok 10000,

0280, Thailand

ahanyothin Road, Chatuchak,

Kilong Ha, Amphoe Khlong Luang,

angkok: 10500

B0 ext. 115, 116 025719 5, 5217
02579

E-mmai ; sumales

30 ext. 5219,

2
Ftistr.or.th

E-mai smpaigtistr orth Website www tistr.orth


1856
Area Highlight


1856
Area Highlight


1856
Area Highlight


1856
Area Highlight



| = —— — - BT
SHAILARC RS E s | | THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR) |
Request No. 21-67/0177 MTC No. EEL. BP. 11/0167 : | Request No. 21-67/0177 No. EEL. BP. 110167 |
| |
| 7. Level linearity on the reference level range : 7. Level linearity on the reference level range (cont.)
| j . !
Measured Deviated | Accepiance limit | Uncertainty | Maximum-permittcd “"‘:"""i"‘—‘ | [ Anticipated Measured Deviated | Acceptance limit ‘ Uncorminty | Maximun-permitied uncertai
| value (aB) value (dB) | value (dB) | class 2 (+dB) (+dB) of measurement (+dB) || value (dB) value (dB) value (dB) | class 2 (+dB) (+dB) of measurement (+dB)
123 123.1 ol 1.1 0.30 03 1 14 142 T 0,30 0.3
_IZZ 2 0.0 1.1 0.30 . 0.3 1 | n 2 =5 = - = = 03 |
| 1 121.0 0.0 1.1 0.30 03 | = u.'.‘ o = T T |
ot el iy e - D30 o2 | 31 . 33 0.3 1l @l 0.30 0.3
| s 119.0 0.0 11 0.30 0.3 | (e T 7 T R R =
114 114.0 0.0 11 0.30 0.3 ] == = =
- o A . .MU 03 | 8. Level linearlity including the level range control
104 104.0 0.0 1.1 0.30 0.3 =] |
| i 99.0 0.0 L1 0.30 0.3 PR At reference sound level on the reference level ra
| 94 94.0 _ UU 1.1 0.30 = ey [ Anticipated Measured | Deviated \‘um'u Uncertainty | Maximum: permitted uncertainty
- i ek il Li 00 02 — = value (dB) value (dB) |value (dB)| limit class 20+dB)|  (+dB) urement (+dB)
= 5 il o e 0.30 L a—— a0 94,0 94.0 0.0 o 0.30 0.3
L 12 LD.# - skt a4 | 30-120 94.0 94.0 0.0 =i 0.30 03
e 0 .. N . - ikl b | 20110 940 940 0.0 i 030 0.3
|42 622 0 i i s o} 20-100 [ 94.0 93.9 o1 | 11 0.30 03
64 64.0 0.0 1.1 0.30 0.3 ] T =
59 59.1 \] 1.1 0.30 0.3
3 54 54.0 0.0 1.1 [:.iu 03 oL
49 49.1 o1 1.1 0.30 0.3 ]
44 44.1 0.1 1.1 0.30 03 |
39 9.1 0.1 1.1 0.30 0.3

Date of Calibration : 26 Jan.

Date of Calibration : 26 Jan, 2024

THAILAND INSTITUTE OF SC

| THAILAND IN |
b - 10177 = N L. BP. 1100167 | 167
Request No. 21-67/0177 MTC No. EEL. BP. 67 | Request No. = MTC No. EEL. BP. 1110167
| 10. Peak C sound level
- ine: ine p Vi e | P WMaxi 4
8. Level linearlity including the level range comtxol Number of cycles Anticipated | Measured | Deviated Agceplance Uncertaint; ( ¥ |
| in test signal value (dB) | value (dB) [value (dB)| limit class 2(+dB)|  (+dB) of measurement (+dB)
ference level at 5 dB greater than the llnlh.‘r-mug.r ona level range | Cemplete cycle 1254 i 125.8 04 10 ) 0.20 0.35 |
g Anticipated Measured Deviated Agceptance Uni y | Maximum-pe Y : Positive half cycle 124.4 1242 0.2 2.0 0.20 035
| value (dB) value (dB) | value (dB))limit class AdB))  (+dB) of measurement (+dB) | | Negative half cycle 124.4 124.2 0.2 20 0.20 0.35 1
40-130 45 450 0.0 1.1 0.30 0.3 | | |
T = = |
10-12 e 15 o0 3 03 indi
St = A s ko il [ 11. Overload indication |
AT : . 03 03 S
20 — 2 i e e L Ll Measured value (dB) g . |
20-100 25 252 0.2 1.1 0.30 0.3 I 3 - Deviated Acceptance Uncertainty | Maximum-permitied unceriainty
5 — Positive Negative
P B 2 ; 0.3 ;
L .___T 2l & _H_ L 030 one-half cyele one-half cyele value (dB)}  [limit class 20+dB)|  (+dB) of measurement {+dB]
2 2 3 0.3 — - =
e e | L N 133.0 133.0 0.0 15 0.20 0.25
9, Toun burel eespurys 12. High-level stability
——— — Measured Deviated | Acceptance limit Uncertainty Maximum-permitted uncerainty
o O x| p— — Time
Time Toneburst Measured | Deviated |  Acceptance | Uncertainty | Maximum-permitted uncertainty value (dB) value (dB) 2 (+dB) (+dB) of measurement (+dB)
Weighting | Duration, Thims) | value (dB) |value (dB)| limit class 2dB) |  (+dB) of measurement (+dB) Begin 129.0 )
O s s ) 0.1
i . " ; 70 03 : 0.0 0.3 0.10
200 = 1159 0.1 e l__l? 0. i | End 129.0
Fast 2 97.5 1.5 +1.0; 0.20 0.3
89.0 Lo +1.5; -5.0 0.20 0.3
109.5 0.1 L0 0.20 0.3
Slow - -
2 9.8 0.2 +1.0; 5.0 0.20 03
200 1100 0.0 0.3
SEI 2 90.0 0.0 0.20 03
0.25 80.9 0.1 0.20 03
8

Date of Calibration : 26 Jan, 2024
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| THAILAND INSTITU

Request No. 21-67/0177 MTC No. EEL, BF, 120167

10N CERTIFICATE

| Submitted by Integrated Research Center Company Limited

Address 122 Moo 2, T.Thatoom, A_Srimahaphote, Prachinburi, 25140

Calibrated at

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

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

| Instrument Calibrated Ambient Environment

| Description : Sound Level Meter Temperature (23 +£3)°C
Manufacturer T ACO Relative Humidity (50 + 15)%

| Model 16236 Ambient Pressure :(101.325+1.5) kPa

| Serial No, 1 192016

| Microphone : TOSZNR No.73305

Preamplifier §=

Standards used :
1. Band Pass Filter Wavetek 752A S/N 90010494,
2. Condenser Microphone Briiel&Kjar 4180 S/N 2889871,
3. Decade Attenuator Ando AL-205 S/N 00464602,

4. Function/Arbitrary W

form Generator Agilent 33220A S/N MY44042668,

5. Digital Function Synthesizer NF Electronic Instruments DF-193A /N 122037,
6. Digital Multimeter Fluke 8520A S/N 4985007,
7. Pistonphone Rion NC-72 §/N 00402446,
8. Measuring Amplifier Briiel&Kjzr 2636 S/N 1537484,
Date of Receipt 3 Jan. 2024
Date of Calibration - 29 Jan. 2024 /9

the Repart Cartiica

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR) |

Request No. 21-67/0177 MTC No. EEL. BP. 120167

|
| 1. Absolute Sensi v

Reference Acoustic Measured value (dB) | Deviation | Acceptance (U inty | Maxi p 1 uncertainty
| Signal (dB) Before adjusi| After adjust | value(dB) | limit class 20+dB)|  (+dB) of measurement (+dB)
113.93 1122 113.9 0.0 L0 0.30 N/A

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

was then completed at the display of 1158 dB.

2. Self-generated noise

| 2.1 Normal test
M d value u 'y M; d uncertainty
(dB) {+dR) of measurement (+dB)
245 0.10 N/A

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

Frequency U inty permitted unceriainty

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

15.5 0.10 N/A

C-Weight 202 0.10 NA
Flat 24.2 0.10 NIA

Date of Calibration

26 Jan. 2024

assigred,

pesmission Is obtaned from the g

FRABLMTC.002 Rev.d

¥hlong Luang,

CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RES

ARCH (TISTR)
| Request No. 21-67/0177 MTC No. EEL. BP. 1200167
| 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 SN MY 44005560,

| 12. B ble Attenuator Tamagawa TPA-303A S/N 2212,
| Calibration Procedure :
This instrument was calibrated by using calibration | dures no CP-102-02 and CP-102-03, which

were based on IEC 616723 Electroncoustics - 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 hoic room with the

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 uncentainty is based upon a standard uncertain

multiplied by a coverage factor

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

b
©

Date of Calibration : 29 Jan. 2024

tificate and p

T the governor o

FMBLMTC.002 Rev.d

Head OFfice Office/Laboratary Office
Mu 3 Ternbean Khiong Ha, Amphoe K2 Soi 1C, Bangpon Industrial Estate, Sukhurmvit Road, 15% Phahonyothin foad, Chatuchak, Bargok 1
athurmthani 12120, ™ Amphoe Musr Sarmutprakan 10280, il

025773
L rumpalgtisr

THAILAND INSTITUTE OF S

Request No. 21-67 MTC No. EEL. BP. 1200167

3. Acoustical signal test of frequency weightings

Frequency Deviation from frequency "csp(\‘n_xc curve(dB) | Acceptance limit Maximum-permitied uncertainty
A-weight L‘-wuigh; Flat class 2 (+4B) of measurement (+dB) |
[ ;2*. 0.5 ) 0.5 0.4 B -I 3 Fl 0.6
J 1 00 09 0.9 -0.8 1 I.J ] [I“ﬁ 0.5
8 00 1.9 24 2.5 50 0.45 F_ |
4. Electrical signal test of frequency weightings |
o
Frequency | Deviation from frequency response curve(dB) | Acceptance limit |Uncertainty| Maximum-permitted uncertainty
A-weight C-weight | Flat class 2 (+dB) (+dB) of measurement (+dB)
63 ) 0.1 [)- I- 0.0 20 0.20 0.6
_] _’;_ 0.0 ) 01 0.0 15 0.20 0.6 |
I ;S'f] 0.1 01 0.0 15 i 0.20 0.6 ‘
00 0.0 ) 0.1 0.1 o 15 0.20 0.6 |
i 1 W00 0.0 I 0.0 0.0 B 1.0 0.20 0.6 |
2000 0.2 0.0 ;’.[] 20 0.20 0.6 -
4000 -0.4 g 0.4 0.1 3 0 0.20 0.6
8000 . 0.6 . 4.2 50 0.20 7
Pate of Calibration : 29 Jan, 2024 4/9

FM.BLATC.002 Rev.d
Office/Laboratary
Soi 1€, Bangpoo ndustr

mphoe Khion
, Thaland

s, Chatuchak, Bangkok 10900,

0 2579 1121-30 ext. 5219, 5225, 5217
2579 8552
rth
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THAILAND INSTITUTE OF SCIE
Request No. 21-67/0177

7 MTC No.

EL. BP. 1210167

| RequestNo. 21-67

ng-term stabi

evel linearity on the reference level range

[ e ?t-lcasuncnl Deviated .-\cccnmnuc limit Uncertainty Mnximnm?pcnmttud uncertainey Amticipated Measured Deviated Accef limit U inty .\13;.--- im-permitted unECﬂJIﬂ:
wvalue (dB) value (dB) class 2 (+dB) (+dB) of measurement (+dB) value (dB) value (dB) value (dB) class 2 (+dB) (+dB) of measurement (+dB)
| Begin 94.0 . 123 T 130 0.0 11 030 03 |
0.0 0.3 010 0.1 = — . T
| | End 94,0 | 122 122.0 0.0 1.1 0.30 03 |
| ) 121 ) 121.0 0.0 1.1 0.30 0.3
6. Frequency and time welghtings at 1 kHz | ! 120 - 120.0 0.0 I.l. s [ 0.30 0.3 |
6.1 Frequency weightings at 1 kHz 119 119.0 0.0 1.1 - 0.30 0.3 |
| 114 114.0 U_U- . ) 1.1 l‘?‘.SU 0.3 |
Frequency Measured Deviated | Acceptance limit Uncertainty Maximum-permitted unccmlﬂ:‘ 109 ) 109.0 0.0 ) 1.1 . .[:.Au 0.3
Weighting value (dB) class 2 (+dB) (+dB) of measurement {+dB) 104 104.0 t].U. 1.1 0.30 > 0.3
-‘z-wclghl 0.0 0.2 . . . .(].3[]““ i 0.2 95 99.0 ) 0.0 1.1 0.30 . 0.3 | |
94.0 0.0 0.2 ) i].Z;.] - 0.2 94 94.0 0.0 1.1 0.30 0.3 | |
94.0 0.0 0.2 : 0.20 E o ) 0.2 | 1) 89.0 ) . 0.0 1.1 030 . 0.3 : |
B4 84.0 0.0 1.1 0.30 ) 0.3
6.2 Time weightings at 1 kHz 19 A I. 0.1 1.1 0.30 0.3
= 4 74.1 ) 0.1 1.1 0.30 o 0.3
Frequency Measured Deviated .-’\i'ccplﬂn;‘c limit Ui i Maxi P d uncertainty 69 9.1 0.1 1.1 0.30 0.3 B
Weighting value (dB) value (dB) | class 2 (+dB) (+dB) of measurement (+dB3) E_M f:.-w . 0.0 L1 0.30 0.3 |
Fast 94.0 0.0 0.1 0.20 [?‘.2 [ 59 N 59.0 0.0 L1 0.30 03
Slow 94.0 0.0 0.1 0.20 02 | 54 .54.[] 0.0 L1 0.30 -0-5
Leg 94.0 0.0 ) 0.1 0.20 02 I 49 49.0 0.0 1.1 0.30 0.3
- i 44 i 44.0 0.0 ;.I 0.30 0.3
i 39 B 39.0 0.0 1.1 ) Q.30 0.3
Date of Calibration : 29 Jan. 2024 of Calibration : 29 Jan. 2024 .

from t

FM.ELMTC.002 Rev.4
Head Office Office/Laboratory

u3 1 Khieng Ha, Amghoe Khiong Luang, 5ol 1€
12120,

25 2
2579 8592

aleagtistrorth

A-TISTR CALIBRATION 0037
THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR) EI..-\\I[) INSTITL
Request No. 21-67/0177 MTC Neo. EEL. BP. 12/0167 Reguest No. 21-67/0177 MTC No. EEL. BP. 120167 |
I
7. Level linearity on the reference level range {cont.) 8. Level linear! including the level range control
- e — |
Anticipated Measured Deviated | Acceptance limit Uncertainty Maximum-permitted uncertainty At reference level ot 5 dB greater than the under-range on a level range |
value (dB) value (dB) value (dB) | class 2 (+dB) (+dB) of measurement (+dB) Anficipaicd | Messusd | Devistmd | Acoogance | Uncertainty] Maximum-pemited uncerainty | |
34 341 0.1 i1 0.30 0.3 | S value (dB) value (dB) value (dB)| limit class 2{+dB)|  (+dB) of measurement (+dB) :
33 33.2 0.2 L1 0.30 L 0.3 40-130 45 45.0 0.0 1.1 0.30 0.3
32 32.2 0.2 1.1 0.30 0.3 | 30-120 35 35.0 0.0 1.1 0.30 0.3 _—
B E - 313 0.3 T 1.1 0.30 0.3 oo ] | 20-110 25 253 03 1.1 0.30 0.3 |
30 304 u.;t- g 1.1 0.30 0.3 | | 20-100 i 25.2 0.2 1.1 0.30 03 |
N 20-90 25 0.1 L1 0.30 0.3 |
8. Level linearlity including the level range control 20-80 25 I 0.0 1.1 0.30 03 J
At reference sound level on the reference level range 9. Tone burst response
Anticipated Measured | Deviated | Acceptance | Uncertainty | Maximum-permitted uncertainty
Range -
value (dB) value (dB) |value (dB)| limit class 2(+dB)|  (+dB) of measurement (=dB) Time Tonehurst Measured | Deviated |  Acceptance | U i permitted
40-130 94.0 94.0 0.0 1.1 0.30 0.3 Weighting | Duration, Thims) | value (dB) |value (dB)| limit class 20dB) | (+dB) of measurement (+dB)
30-120 94.0 940 ] 00 1 1.1 0.30 0.3 ) 200 115.7 03 + 1 0 0.20 0.3
20-110 94.0 940 0.0 I 0.30 0.3 Fast 2 98.9 0.1 1.0, -2.5 0.20 03 -
20-100 BT 94.0 0.0 e 030 0.3 898 02 15 5.0 0.20 03 |
- . T 109.5 0.1 +1.0 0.20 0.3
Slow - +—
2 E9.R 0.2 +1.0; -5.0 0.20 0.3 -
200 109.9 0.1 +1.0 0.20 03 |
| ] 2 90.0 0.0 . +1.0;-2.5 0.20 0.3 )
025 80.9 0.1 +1. 0.20 0.3 |

Date of Calibration : 29 Jan. 2024
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL R | THAILAND INSTITUTE

Request No, 21-67/0177 MTC No. EEL. BF. 12/0167

Request No. 21-67 MTC No. EEL. BP. 13

10. Peak C sound level

.r\l;l.\;.lk.‘l of ¢ .-\l'.lic||\:slc-d Acceplance Uneertainty | Maximum-permitted unceriainty CALIBRATION CERTIFICATE
| in test signal value (dB) | value (dB) limit class 2(+dB)|  (+dB) of measurement { -dm_ | |
Complete eycle 125.8 0.4 30 0.20 0.35 |
Positive half cycle ) 1243 -0.1 0.20 0.35 | Submitted by ch Center Company Limited
| Negative half cycle ) 3 -1 0.20 0.35 [ Address Moo 2, T.Thatoom, A Srimahaphote, Prachinburi,
‘ ; Calibrated at Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service C |
11. Overload indic | Sei 1C, Bangpoo Industrial Estate, Sukhumvit Rd., A.Muang, Samutprakan 10280, |
| M;I;\‘d value (dB) K 3 —‘ | Instrument Calibrated : Ambient Environment
z Deviated Acceptance Uncertainty | Maximum-permitted uncertainty |
Positive eative | Deseription Sound Level Meter Temperature (231 3)°C
one-half cycle one-half cycle value (dB) |limit class 20+dB)]  (dB) of measurement (+dB) | Manufacturer ACO Relative Humidity :(50+15) % |
133.0 0 0.0 1.5 0.20 0.25 Model 16236 Ambient Pressure :(101.325£1.5) kPa
. . i Senal No.
| 12. High-level stabil ]
) Measured e Deviated | Acceptance limit certainty Maximum-permitted uncertainty Preampli |
e value (dB) value (dB) ass 2 (+dB) (+dB) of measurement (+dB) | Standards used : I
129.0 | 1. Band Pass Filter Wavete 2A SN 90010494,
0.0 0.3 0.10 0.1
‘ 129.0 . 2. Condenser Microphone Brijel&Kjaer 4180 S/N 2
3. Decade Attenuator Ando AL-205 S/N 00464602, |
4. Arbitrary Waveform Generator A A SN MY 44042668,

er NF

Function Synith

A SN 1221

ectronic Instruments DEF-19

Multimeter Fluk

S/N 4585007,

Pistenphone Rion NC-J ™ 00402446,

| B. Measuri mplifier Briiel&Kjer 2636 S/N 1537484,

Date of Receipt : 3Jan

Date of Calibration : 29 lan. 2024 1/9
t

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL R ke THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR}

o, F1-6T01TT 'C No. EE 30167
Request No. 21-67/0177 MTC No. EEL. BP. 13/0167 Request No. 21670177

s

7650

Power Amplifier Briiel&Kjer 2706 S/N 1

10. Speaker Tannoy Limited, Great Britain British Patent No. 2

34401

N MY44005560,

. Digital Multimeter Agile: Reference Acol

dB) | Deviation wty | Maximum-permitied uncenainty

| Measured

12, Pra

ammable Allenator |

nagawa TPA-303A SN

Signal (dB)

fier adjust| value{dB) | limit (+dB) of measurement (=dB) |

113.93 113.9 0.0 1.0

Calibration Procedure : he internal calibration adjustment

;alibration adjustment was firstly performed.

This instrument was calibrated by using calibration procedures no CP-102-02 and CP-102-03, which

was then completed at the display of 114.1 dB. |
were based on [EC 61672

“lectroacoustics - 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 i 2. Self-generated noise |
direet measurement method, The acoustic signal test was performed in an anechoic room with the comparisan | | 2.1 Normal test |

measurement method,

This instrument has been d at the Electrical and Electronic Standards |

ured value Uneertainty Maximum-permitted uncertainty

Laboratory (EEL), which are traceable to the its through the National Institute of

{ (dB) (+dB) of measurement (+dB)

Metrology (Thailand).

| 238 | 0.10 N/A

The information on actual reading is attached herewith and the uncertainty limits quoted refer to the

measured values only. 2.2 The micr:

pone of the sound level meter was replaced by electrical signal input deviee

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%.

Frequency | Measured | Uncertainty | Maximum-permitted uncertainty

Weighting| value (dR) | (+dB) of measurement {+dB)
17.0 NI
C-Weight o | NiA
Flat 0.10 | M/A

Date of Calibration : 29 Jan. 2024

te of Calibration : 29 Jan, 2024

FRLBLMTC.O02 F. FMBLMTEC.002 Rev.d
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH [TISTR) |

Request No. 21-67/0177 MTC No. EEL. BP. 130167
|
3. Acoustical signal test of frequency weightings I
Frequency DC\.iJ-li-\"II from frequency response curveldB) | Aceeptance limit | Uncertainty | Maximum-permiticd unceriainty I
{Hz) B ,-A \_\c|g'||| c_'-.\c;,;m Flat class 2 (+dB) (+dB) of measurement (+dB) |
125 0.6 :J:‘t i 04 1.5 0.45 0.6
1000 0.9 o 0.8 0.8 1.0 0.45 0.6 |
000 0.9 08 ] | 5.0 0.45 .7 I
4. Electrical signal test of frequency weightings
Frequency | Deviation from frequency response cur»cldB'lJ Acceptance limit [Jncmzimy[ Maximum-permitted uncertainty
(Hz) A-weight C-weight Flat ) class 2 (+dB} (+dB) of measurement (+dB)
63 0.3 0.1 1.-7 ) 2.0 0.20 0.6 )
125 0.1 0.1 1.7 1.5 0.20 0.6 S
250 0.1 0.0 I’ 1.5 020 0.6 |
500 0.1 0.1 1.8 . 1.5 0.20 0.6 1
1000 0.0 0.0 0.0 ) 1.0 0.20 0.6 |
2000 0.1 0.1 0.0 20 0.20 0.6 =
4 U[].U -0.4 0.3 0.1 30 0.20 0.6
g000 2. 0.6 0.2 50 0.20 .[J.T

Date of Calibration

Acbvartising the Repor/Certificate and puts

Head Office

35 Mu 3 Tambon Khlorg Ha, Amphoe Khlong Luang

Changwat Pathumthan
7 5000
577 9009

: 29 Jan. 2024

results

= only to the ifem:
of the results exce

assig
5 writhen pen

Office/Labaratory
Sol 1€, Bangpoo Industris!

i 12120, Thailand

E-mall : rumpaigitistr.or.th Websie:www.tistr.or th
THAILAND INSTITUTE OF 1
Request No. 21-67/0177 MTC Ne. EEL. BP. 13/0167
7. Level lincarity on the reference level range I
e - l
Aancipated Measurcd i Deviated | Acceptance limit Uncertainty Maximum-permitted unceriainty
value (dB) wvalue (dB) value (dB) class 2 (+dB) (+dB) of measurement { +dB) :
123 123.0 0.0 1.1 0.30 0.3 |
_]‘_TZ 122.0 0.0 L1 0.30 0.3 |
—1;_ 0.0 1.1 0.30 0.3 I
120 0.0 L1 0.30 0.3 ]
119 119.0 0.0 L1 0.30 0.3 ]
114 114.0 0.0 Ll 0.30 0.3 |
109 - 109.0 0.0 L1 0.30 0.3 o
104 o _|[_>—1]r__ 0.0 L1 0.30 0.3 1
99 99.0 0.0 e 1.} 030 0.3 ]
94 94.0 0.0 1.1 0.30 0.3
89 89,0 0.0 o 0.30 0.3
84 84.0 0.0 S 0.30 0.3
-7_9 3 19.0 0.0 L1 0.30 0.3
_h::’_-'; : T4.1 0.1 1.1 0.30 0.3 ]
69 69.1 0.1 11 0.30 03 |
64 64.0 0.0 L1 0.30 0.3
- 59 59.0 0.0 1.1 0.30 0.3 N
54 san0 0.0 11 0.30 03 |
49 4§.u B 0.0 1.1 030 03
44 - 44_6 o [ ) L1 0.30 0.3
39 39.0 1.1 0.30 03 A
Date of Calibration : 29 Jan. 2024 o 6/9
- The rasu o -
tising the Report/Certificate and publicity of the 5 obtained from the gov
FMBLMTC.002 Rev.

Head Office
a3
Changwat Pathun
Tel (66) O 2577 %000
Fa, [# ) 2577 5009
E-mail : rumpahgtistr.or.t

nbon Khiong Ha, Amphoe Khlong Lusng,
12120, Thalland

Office/Laboratory

S0 1, Bangpoo Industrial Estat
Amphosa Muang,
Ted. (66) O 232

Office
196 Phahoryathin Read, Chatuchak, Banghok 10900,

h Wiebsiteswww tistr.orth

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-67/0177 MTC No. EEL. BP. 13/0167 |

5, Long-term stability
|
|
Measured Deviated Acceptance limit Uncertainty Maximum-permitied uncertainty |
Time
value (dR)} value i(dB) class 2 (+dB) (+dB) of measurement (+dB)
] < |
Begin 94,0
0.0 03 0.10 0.1 |
End 94.0 |
6. Frequency and time weightings at 1 kHz
6.1 Frequency weightings at 1 kHz
Frequency Measurcd Deviated | Acceptance limit u faxi P | inty
Weighting value (dB) valuc (dB) class 2 (+dB) (+dB) of measurement (+dB)
A-weight 94.0 0.0 02 0.20 02
C-weight 940 0.0 0.2 0.20 0.2
Flat 940 0.0 0.2 0.20 0.2
6.2 Time weightings at 1 kHz
Frequency Measured Deviated Acceptance limit Uncertainty [ Maximum-permitted uncertainty
Weighting value (dB) value (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 01 0.20 02
Date of Calibration : 29 Jan, 2024 519

\ue assigned.
permission is obtaired fr

g the Report

FMELMTC.002 Rev.
Head Office

Office/Laboratory Office
Ha, Amphoe Khlong Luang, 5 1gpon Industrisl Estate, Sukhumit Ao 196 Phahorycthin Aoad, Chatuchak, Bangkok 10900,
120, Thailand Amnphoe M it Samiutprakan 10280, Thalland
Tel (66} 0 2323 1672-80 ext. 115, 116 Tel. (66) 0 2579 50 ext. 5219, 5225,
Fax_ (66) 0 2323 9165 Fax.

: umpaigtistr.or th Websiteswww tistrorth — E-mall : mitcgtistr.orth

ATISTR CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-67/0177 MTC No. EEL. BP. 13/0167
sarity on the reference level range (cont.) |
Anticipated Measured Deviated | Acceptance limit LUnceriainty Maximum-permitted uncernainty |
value (dF3) value (dB) value (dB) class 2 (+dB) (+dB) of measurement (+dB) |
34 34.1 0.1 1.1 0.30 03 |
3 132 0.2 11 030 0.3 |
32 322 0.2 1.1 0.30 0.3
3l 313 0.3 1.1 0.30 0.3
| - SR
30 30.3 0.3 1.1 0.30 0.3 J

8. Level linearlity including the level range control

Al reference sound level on the reference level range

R Anticipated Measured | Deviated Acceplance Uncertainty | Maximum-permitted uncertainty
e value (dB) value (dB) {value (dB)| limit class 2(+dB)  (+dB) of measurement (+dB)

40-130 94.0 ‘)4_.[.? 3 0.0 A | [1.3[.? 0.3

30-120 - 94.0 94.0 0.0 . 1.1 0.30 03

20-110 940 94.0 0.0 ) 1.1 0.30 0.3

20-100 I 940 940 0.0 L1 0.30 0.3 ) J

Date of Calibration : 29 Jan, 2024

brated or value assignad

Advertising the Rep n permissicn is sbtained from the govem

FMBLMTC.002 Rev.
Head Cffice

Office/Laboratary Office
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Chan t Fathurnthani 12120, Thalland hangwat Samutprakan 10280, Thaland  Thaland
Tel. (56) § 2577 5000 3 B0 ext 115, 116 Tel. (66} 0 2579 1121
Fane. [66) 0 2577 900 Fa (66) 0 2323 9165 ax. [66) 0 2579 RSOZ
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THAILAND INST | THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-67/0177 'C No. EEL. BP. 13/0167 Request No. 21-67/0177 MTC No. EEL. BP. 130167 |
| 10. Peak C sound level |
8. Level linearlity including the level range control [ -“-II\'-lJC.'ufr\("r\—[ Anticipated | Measured ] Deviated | Acceptance | Uncertainty | Maximum-permitied uncertaint
| in test signal | value (dB) | value { lue (dB)| limit class 2(+dB)|  (+dB) of measurement (+dB) |
| —_— — — -~ —
At reference level at 5 dB greater than the under-range on a level range | 30 0.35 |
Anticipated Measured Deviated | Acceptance Uncertainty | Maximum-permitted uncenainty | 20 0.20 0.35
Range | 23 - il :
vilue (dB} value (dB) fue (dB)| limit class H+dB)  (+dB) of measurement (+dB) | 20 0.20 0.35 |
A il —_— & s |
40-130 45 45.0 0.0 1.1 0.30 0.3 |
—— =l S5 | |
30-120 EH] 350 0.0 11 0.30 0.3 | 11. Overload indication
R It a . - e | - - -
3 T
20-110 04 1.1 0.30 0.3 Measured value (dB) .
= x - Deviated Acceptance | Uncentainty | Maximum-permitted uncertainty
20-100 252 0.2 1.1 0.30 0.3 Pusitive Negative
20-50 25.0 0.0 1.1 0.30 0.3 onc-halfeyele | one-half cycle value (dB) | limit class 2(+dB)|  (+dB) of measurement (+dB)
20-80 25 0.0 14 0.30 0.3 130 | 133.0 0.0 1.5 0.25
ne burst response 12. High-level stabi
. | Deviated | Acceptance limit Uneertainty Maximum-permitied un:um-q
— % : ] Time |
Time Toneburst Measured | Deviated | Acceptance | Uncertainty | Maximum-permitted uncertainty value (dB) class 2 (+dB) (+dB) of measurement (+dB)
Weighting Duration, Thims) | value (dB) |value (dB)| limit class 2(dB) {+dB} of measurement {+dB} Begin 129.0
& o5 == 00 0.3 0.10 0.1
20 58 0.2 L1.0 0.20 0.3 |  End | 20,
00 1158 1 2 | 129.0
Fast 2 08.2 0.8 0.20 0.3
0.25 89.5 +1.5; -5.0 0.20 0.3
200 109.5 0.1 +1.0 0.20 03
Slow —
2 89.8 0.2 +1.0; -5.0 03
| 200 109.9 0.1 +1.0 0.20 0.3
| SEL 2 Q0.0 0.0 +1.405 -2.5 0.20 0.3
‘ 0.25 80.9 0.1 +1.5;-5.0 0.20 03
| Date of Calibration : 29 Jan. 2024
| e

Head Office
35Mu 3

THAILAND INSTITUTE OF SCIENTIFIC AND TECH; OGICAL RESEARCH (TISTR)

Request No. MTC Ne. EEL. BP. 14/01 Request No. 21-67/0177 MTC No. EEL. BP. 140167
|
. N | - |
CALIBRATION CERTIFICATE | 9. Power Amplifier Briiel&Kjer 2706 SN 1517650.
| 10. Speaker Tannoy Limited, Great Britain British Patent No. 215300,
11. Digital Multimeter Agilent 34401 A S/N MY 44005560, |
hmitted by ted Research Center Company Limited. | 12. Programmable Attenuator Tamagawa TPA-303A § |
Address 1 122 Moo 2, T.Thatoom, A Srimahaphote, Prachinburi, 25140 | |
Calibrated at : Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre. Calibration Procedure :
Soi 1C, Bangpoo Industrial Estate, Sukhumvit Rd., A.Muang, Samutprakan 10280, Thi rument was calibrated by using calit I dures no CP-102-02 and CP-102-03, which |
Instrument Calibrated : Ambient Environment were based on LEC 616 troacoustics - Sound Level Meters - Part 3 : Periodic tests (2013). These calibration |
Description Sound Level Meter Temperature (23 +3)¢C procedures were related to the electrical and acoustic signal tests. The electrical signal test was carried out with the
Manufacturer $ACD Relative Humidity (504 15)% direct measurement method. The acoustic s test was performed in an anechoic room with the comparison
Madel 16236 Ambient Pressure :(101.325+1.5) kPa measurement method.
Serial No. 1212015 instrument has been calibrated against standards maintained at the Electrical and Electronic Standards |
Microphone TOSINE No. l
Preamplifier

Standards used :

L. Band Pass Filter Wavetek 7524 S/N 90010494 | measured values only
1. Condenser Microphone Briiel&Kjzr 4180 S/N 2889871, | The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage factor
3. Decade Attenuator Ando AL-205 S/N 00464602, k=2, providing vel of confid

4. Function/Arbitrary Waveform Generator Agilent 332204 S/N MY 44042668, |

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

6. Digital Multimeter Fluke 8520A S/N 4985007,

7. Pistonphone Rion NC

S/N 00402446

8. Measuring Amplifier Briiel& 536 /N 1537484,

Date of Receipt 1 3 Jan. 2024

Date of Calibration : 30 Jan. 2024 19 Date of

ration : 30 Jan. 202

FABLMTC.002 Rev.d FMBLMTC.002 Rervd
Head Office
35 Mus 3 Tambos

Head Office

3 3 Ta in Ao, Chatuchak, Banghok 10900,
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR) | THAILAND INSTITU

Request No, 21-67/0177 MTC No. EEL. BP. 14/0167 I Request No, 21-67/017 MTC No. EEL. BP. 140167

1. Absolute Sensiti 3. Acoustical signal test of frequency weightings |
|
_Rulcl\'ncc Acoustic Measured value (dB) | Deviation Acceptance Unecertainty | Maximum-permitted uncertainty Frequency Dy l:|liu1-|'|\_\m frequency response curveldB) | Acceptance limit | Uncertainty [ Maximum-permitted uncertainty
Signal (dB) Before adjusi| After adjust | value(dB) | limit class 20+dB)|  (+dB) of measurement (+dB) (Hz) ’_-"\'\‘\'C‘ll;hl C-weight Flat class 2 (+dB) {+dB) of measurement (+dB)
- _I %5 113.8 113.9 0.0 1.0 0.30 N/A 125 [?.5- 0.6 0.4 1.5 0.45 0.6 H
_Nl-lle: T Iw-\'x-ll:mul calibration adjustment was firstly performed. The internal calibration adjustment 1000 : 1.0 1.0 -0.8 L0 0.45 0.6
was then completed at the display of 1139 dB 8000 0.6 0.6 0.7 S0 0.45 0.7 B
2. Self-gencrated noise 4. Electrical signal test of frequency weightings
2.1 Normal test
I'rrqul:m:_T Deviation from frequency response curve(dB ) .ﬁ.u\p_,.”.._ Timit | L ¥ d unccmm‘.:‘
Measured value Uneertainty Maximum-permitted uncertainty | (Ha) 3 a\-wcl;':hr C-weight Flat class 2 (+dB) (+dB) of measurement (+dB)
(dB) (+di} of measurement (+dB) | 63 0.1 00 -1 e 20 i 0.20 0.6 |
24.6 0.10 NiA | 125 0.1 01 0.0 1 0.20 0.6 |
% | 0o 00 00 L5 020 06 1|
2.2 The microphone of the sound level meter was replaced by electrical signal input device 500 0.0 0.0 0.0 1.5 0.20 0.6
1 000 i‘].ll 0.0 0.0 10 0.20 0.6
Frequency | M 1 U ¥ | Max I 1 inty 2000 = 0.1 0.1 0.0 . 20 0.20 0.6 ]
Weighting | value (dB) (+dB) of measurement {(+dB) 4000 0.4 0.4 L1 30 0.20 0.6 ]
A-Weight 18.7 0.10 N/A 8000 -0.6 0.6 0.2 50 ) 0.20 0.7 |
C-Weight 207 0.10 NIA T
Flat 26.3 0.10 N/A
Date of Calibration : 30 Jan, 2024 Date of Calibration : 30 Jan. 2024 1.

Achvertisng the Repont/Certificate and p sm the govemar |

FMLELMTC.002 Aev.d FMBLMTC.002 Rev.d

Office

Head Office Office/Labaratory Head Office

ok 10900,

196 Phahanyothin Road, Chatuchak, B

ai 1C, Bar 5 Incust 35 Mu 3 Tambon Khlong Ha, inad, Chatuchak, Bangkok 10900,
e Muang, Char
2

hoe KHang Luang,

20, Thailand
66) 0 25, 5219, 5225, 5217
(661 0 2577
E-mall

‘9 1121-30 e
2579 8592
sumaleagtistror.d

E-mai

THAILAND INSTITUTE OF

Request No. 21-67/0177

MTC No. EEL. BP. 140167 |

Request No. 21-67/0177 MTC No. EEL. BP. 140167

5. Long-term stability 7. Level linearity on the reference level range
|
i Measured I)c_\.'imcd. Acceptance limit U i . fa permitied inty | Anticipated Measured [)c:\-u:uml Accepla imit Uncertainty i p d unccna;
" value (dB) value (dB) class 2 (+dB) (+dB) of measurement (+dB) l value (dB) value (dB) value (dB) class 2 (+dB) (+dB) of measurement (+dB) ‘
Begin 94.0 - 123 123.0 0.0 L1 0.30 > 0.3 |
oo 03 010 o1 | e ]
End 94.0 | | E 122 122.0 0.0 1.1 0.30 . 0.3 1 |
| |12 21.0 0.0 L1 0.30 03 it |
6. Freguency and time weightings at 1 kHz _lzu 120.1 01 11 0.30 0.3 N [
6.1 Frequency weightings at 1 kHz | _l 19 lI'J.I. 0.l 1.1 0.30 03 | |
| 114 114.0 0.0 Ix 0.30 0.3 |
I |\‘ql|\'nc_\" Measured . Deviated | Acceptance limit Uncertainty Maxi F d uncertainty | 109 109.0 0.0 . 1.1 0.30 0.3 |
value (dB) value (dB) [ class 2 {(+dB) {+dB) of measurement (+dB) 104 .I 4.0 0.0 I“I i U.‘JU 0.3
940 0.0 0.2 0.20 0.2 99 99.0 0.0 1.1 N 0.30 0.3
Coweight 94.0 0.0 0.2 0.20 0.2 94 94.0 0.0 = 030 0.3
__;l 94.0 0.0 0.2 T 0.20 0.2 i 89 89.0 0.0 ) II— 0. .\Ii 0.3
. . N ... 84 ) 340 0.0 I_I_ 0.30 0.3
6.2 Time weightings at 1 kHz | 9 T9.0 0.0 1.1 (].;\[J 0.3
74 74.1 0.1 1.1 ) : 0.3
Frequency Measured Deviated .'\crcpt;ncc limit Uncertainty K Maximum-permitied uncertainty 69 69.1 0.1 1.1 T}r_] 0.3
Weighting value (dB) value (dB) [ class 2 (+dB) (+dB) of measurement (+dB) 64 640 0.0 1.1 5 0.30 03
I Fast 0 0.0 0.1 0w 02 50 59.0 0.0 1.1 030 0.3 g
Slow 9.0 0.0 ] 0.1 0.20 I 0.2 18 54 54.0 0.0 . 11 B _U-‘_U . 03
Leq 94.0 0.0 0.1 IIT] . 0.2 | 49 49.0 0.0 1.1 0.30 i 0.3 |
. | 44 44.0 0.0 1.1 0.30 0.3 .
e 39 39.0 1‘]‘.[? 1.1 0.30 ) 0.3

Date of Calibration : 30 Jan. 2024 Date of Calibration

: 30 Jan. 2024

rtising the Pep:

e

ad Office

3 Tamben Khleng Ha, Amphoe K

120, Thailan:

FMALMTCO00R Rev.

Head Office
6 Phahanyothin Road, Chatuchak, Banghok 10900, s
Thailan:

suchak, Bangkok 10900,

1. 5219, 5225, 5217
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR} | THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No, 21-67/017 MTC No. EEL. BP. 140167 Request No, 21-67/0177 MTC No. EEL. BP. 14/0167

7. Level

¢ on the reference level range (cont.) 8. Level

nearlity including the level range control

Anticipated Measured Deviated . .-;:;cn'.::n_cu Ii:m 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 2 (+dB) (+dB) of measurement (+dB) | [ Acticiowted | beasumd | Devisted || Asooptance. | Unoértalnty | BMsxinum-permitied “""“““m ‘
M Wiy .;4.'1 ; 0.1 . 1.1 . 0.30 0.3 | e value (dB) value (dB) valuc (dB)| limit class 2(+dB)[  (+dB} of measurement (+dB)
s | s ol | i 0.30 0.3 | 40-130 45 45.0 T 0.30 0.3 |
32 321 0.1 . 11 0,30 35 0.3 | 30-120 35 35.0 [?.f.]. A [ L1 0.30 0.3 |
| 3 5 e _;1 2 0.2 . 1.1 0.30 0.3 : 20-110 25 254 0.4 L1 0.30 0.3 |
o | 30.2 02 Ll 0.30 0.3 j 20100 | 25 o 54 0.4 L1 ) 0.30 T 0.3 | |
o 9 . 252 - 0.2 1.1 0.30 0.3 [
8. Level line: y including the level range control ; 0.2 -. 0.30 0.3
At reference sound level on the reference level range 9. Tone burst response
O Anticipated Measured [‘qu:\Trd__::ucpwnr\- Uncertainty | Maximum-permitted uncertainty
s value (dB) value (dB) |value (dB)|limit class 20+dB)|  (+dB) of measurement (+dB) ’_'I'lmc ] Toneburst Measured | Deviated |  Acceptance | Uncertainty | Maximum-permitted U"W"«W‘—‘F|
4¢j'1.‘lf T 94.0 ‘J-l_[> 0.0 ) 1.1 0.30 0.3 I Duration, Te{ms} | value (dB) |value (dB)| limit class 20dB) [ (+dB) of measurement (+dB)
w0 | 94.0 940 0.0 1.1 0.30 0.3 200 ) 1158 0.2 +1.0 0.20 0.3
w10 | 94.0 940 1.1 0.30 . 0.3 Fast 2 . 98.8 02 [ 0.20 0.3
20 1.Ir_ 4.0 94.0 B 1.1 0.30 0.3 0.25 ) 89.6 i -!I_-l. 0,20 0.3 |
- . I 7 200 - 109.5 -||_i 0.20 0.3 ]
Slow —
2 89.6 0.4 +1.0; -5.0 0,20 03
200 lHJ.l‘) 00 ) +]. 0.20 03
SEL 2 ‘_?L‘).f.] 0.0 +1.0; -2.5 0.20 ] 0.3
0.25 ED.9 = -0.1 +1.5; -5.0 0.20 ) 03
Date of Calibration 30 Jan. 2024 Date of Calibration : 30 Jan, 2024

Haad Office
35 Mu 3 Tarmbon khior

- — - - — —
THAILAND INST | THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No, 21-67/0177 MTC No. EEL. BP. 14/0167 | Request No. 21-67/017 MTC No. EEL. BP. 150167 |
10. Peak C sound level |
Number nl'r)rclu; . Anticipated | Measured | Deviated Acceplance Uncertainty | Maximum-y itted tainty | CALIBRATION CERTIFICATE |
in test signal value (dB) | value (dB) | value (dB) limit class 2(+dB)|  (+dB) of measurement (+dB) |
| 125.4 0.4 i 30 0.20 0.35 |
‘ Positive half cycle 124.4 124.3 o1 | 20 0.20 035 | | Submitted by ated Research Center Company Limited,
Negative half eycle 124.4 124.3 0.1 2.0 0.20 [ : Address : 122 Moo 2, T.Thatoom, A Srimahaphote, Prachinburi, 25140
| ) | Calibrated at : Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre, |
11. Overload indication : Soi 1C, Bangpoo Industrial Estate, Sukhumvit Rd., A Muang, Samutprakan 10280, |
.'.‘1\.‘:|$ult‘(.| ;nluc Icll;.\ _l E . i Instrument Calibrated Ambient Environment
- i Deviated Acceplance Uncertainty | Maximum-permitted uncertainty | ) )
Positive Negative I Deseription : Sound Level Meter Temperature 23+ 3)°C
| one-half cycle one-half cycle value (dB)  [limit class 2(+dB)  (+dB) of measurement {+d13} | Manufaciurer ACO Relative Humidity (S0 + 15) %
| Y 133.0 0.0 1.5 0.20 0.23 l | Model : 6236 Ambient Pressure £ (101.325+1.5) kPa
- g I Serial No. . 212016
| 12, High-level stab | Microphone 2NR No.76237
) Measured Deviated | Acceplance limit Uncerainty Maxi permitted uncertainty | Preamplifier : |
fime value (dB) value (dB) | class 2 (+dB) (+dB) of measurement (+dB) Standards used :
B Begin 129.0 . | I. Band Pass Filter Wavetek 752A S/N 90010494, |
= 0.0 0.3 0.10 0.1
End 129.0 2. Condenser Microphone Briiel&Kjuer 4180 S/N 2889871,
- 3. Decade Attenuator Ando AL-205 S/N 00464602,
4. Function/Arbitrary Waveform Generator Agilent 33220A SN MY44042668,
5. Digital Function Synthesizer NF Electronic Instruments DF-193A S/N 122037,
6. Digital Multimeter Fluke 85204 S/N 4985007,
7. Pistonphone Rion NC-72 S/N 00402,
E. Measuring Amplifier Briel&Kjer 2636 S/N 153
Date of Receipt 3 Jan, 2024
Date of Calibration - 30 Jan, 2024
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e = == - —_— |
THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR) |
Request No. 21-67/0177 MTC No. EEL. BP. 15/0167 l
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 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 ancchoic room with the comparison I

measurement method,

T'his instrument has been calibrated against dard: at the Electrical and Electronic Standards
Laboratory (EEL), which are traceable to the International System of Units through the National Institute of
Metrology (Thailand).

T'he information on actual reading is attached herewith and the uncertainty limits quoted refer to the
measured values only.

T'he 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 : 30 Jan, 2024

The results relate ¢
A enificate and publicity of

 the governcr of TISTR

FAMBLMTC.002 Rews
Head Office
35 Mu 3 Tambon Khi;

, Amphae Khiong Luang, Cratuchak, Banghok 10900,

120, Tha.

hangwat Samutprakan
T2-B0 ext. 115, 116

5219, 5225,

2579 1121-30 ext

THAILAND INSTITUTE OF 8!

Request No. 21-67/0177

| 3. Acoustical signal test of frequency weightings |
|
Frequency Deviation from frequenc; _s|\nnic curveldB) | Acceptance limit | U i ‘ [ i | i |
(Hz} A-weight . C um_n-h( Flat class 2 (+dB) (+dB) of measurement {(+dB)
125 0.3 0.4 0.4 L5 0.45 : 0.6
1 000 -1.0 1.0 -L0 10 045 0.6
i‘{ 000 0.3 03 0.8 5.0 0.45 > 0.7 I ‘
4. Electrical signal test of frequency weightings |
Frequency | Deviation from frequency response curve(dB) | Acceptance limit | U y| M ,.- i y
(Hz) .-'\-v‘\-vcighl Ceweight Flat class 2 (+dB) (+dB) of measurement (+dB)
. 63 .[.';.l 0.l 0.0 2.0 0.20 0.6
s 00 0.1 0.1 15 0.20 06
250 0.1 0.1 0.1 - I‘.u 0.20 0.6
500 ) 0.1 0.1 0.1 1.5 ) 0.20 0.6
1 000 ) 0.0 0.0 [].‘.'l- 1 l.[?. 0.20 0.6
2000 0.1 0.1 0.0 20 0.20 0.6
4000 i 0.4 0.3 -0.1 I 30 0.20 0.6
B 000 1.6 RiX) '[;.Z 5.0 0.20 0.7 R

FMABLMTC 002 Rev.s

Office

bon Khiong Ha, &
urnthani 12120,
S000

Sai 1C, Ba

al Estate, Sukhurmit Chabuchak, Bangkok 10900,

d,
, Thailand

ssait S

21-30 ext. 5219, 5225, 5217

2323 9165

+ mtegtisty.or th

E-mail

sumalsegtistr.orth

THAILAMD IN3

Request No,

MTC No. EEL. BF. 150167

1. Absolute Sensitivity

Reference Acoustic Measured value (dB) | Deviation Acceplance Uneertainty | Maximum-permitied unceriainty

Signal (dB)

113.93

Before adjust) After adjust | value(dB) | limit class 2(+dB)|  (+dB) of measurement (+dB)

114.1 113.9 0.0 Lo 0.30

NiA

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

was then completed at the display of 1134 dB.

2. Self-generated noise

2.1 Normal test

Measured value Uneertainty Maximum-permitted uncertainty

{dB) (+dB) of measurement (+dB)

24.5 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) i+dB) of measurement {(+dB)
A-Weight 13.9 0.10 NiA
C-Weight 18.4 010 NiA

Flat 22.4 010 N/A )

Date of Calibration : 30 Jan. 2024

EMBLMTC.00Z Rev.
Office/Laboratery
Soi 1€, Bangpoo ndustrial

ok 10900,

vonyothin Road, Chatuc

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

THAILAND INSTITUTE OF 8

Request No. 21-67/0

MTC No. EEL. BP. 15/0167

5. Long-term stabi

o Measured Deviated Acceptance limit Uncertainty Maximum-permitted uncertainty [
ime
value (dB) value (dB) class 2 (+dB) {+dB} of measurement (+dB) |
Begin 94.0 |
i 0.0 03 010 0.
End 94.0 |

6. Frequency and time weightings at 1 kHz

6.1 Frequency weightings at 1 kHz

Frequency Measured Deviated | Acceptance limit Ui inty P d uncertainty
Weighting value (dB} value (dB) +dB) (+dB) of measurement (+dB)
A-weight 94,0 0.0 0.2 0.20 3 0.2
C-weight 94.0 0.0 0.20 0.2

Flat 94.0 0.0 0.20 02

6.2 Time weightings at 1 kHz

Frequency Measured Deviated A.c;cpmucu limit L‘n&'cltululy Maxumum-i;c'm:ur:l ungertainty
Weighting value (dB) value (dB) | class 2 (+dB) (+dB3) of measurement (+dB)

Fast 94.0 0.0 0.1 . 0.20 02

Slow 94.0 00 0.1 0.20 02

Leq 94.0 0.0 i o1 _l)..!ll 0.2

Date of Calibration : 30 Jan. 2024

Armphee Khlong Luarg,
0, Thailand L Samutprakan 10280,

115. 116

rempaigtistr.oo.th Wetsite
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THAILAND INSTITUTE OF Y

THAILAND INSTITT

Request No. 21-67/0177 MTC No. EEL. BP. 150167 Request No. 21-67/0177 MTC? . BP. 1500167
| |
| 7. Level linearity on the reference level range 7. Level linearity ce level range (cont.} |
Measured 1 Deviated Acceptance limit U“\'I:‘Itilllﬂ\ Maximum-permitied uncertainty ‘ _.-'\:;clp: _“.;-1\';1.=ur;'d [ Deviated e Acceptance limit | Uncertainty Blaximum- itted uncerainty |
value (dB) vatlue (dB) value (dB) | class 2 (+dB) (+dB) of measurement (+dB) value (dB) value (dB) value (dB) | class 2 (+dB) (+dB) of measurement (+dB)
| 123 123.0 0.0 1.1 0.30 0.3 ‘ B 341 f]l 1.1 0.30 0.3 |
| 12 1220 0.0 Bl 0.30 0.3 i 13 13 0.1 1l 30 0.3
! 121.0 00 1.1 030 0.3 ] ! i 32 T T 0.1 11 ko 0.30 : 0.3 |
120 1200 0.0 11 0.30 g 0.3 3 B o 0.2 1.1 T [;___\u [ 0.3 : |
119 so | oo 1.1 0.30 ; 0.3 : 1 | ] 1.1 0.30 0.3 t
114 114.0 00 1.1 0.30 03 | o ) -
| 108 109.0 0.0 1.1 0.30 0.3 ] #. Level linearlity including the level range control
| 104 140 0.0 11 030 0.3
99 99.0 0.0 1.1 0.30 0.3 ] | At refe sound level on the reference level range
i e e ; S—
94 0.0 L1 0.30 0.3 ] Anticipated Measured | Deviated | Acceptance | Une Maximum-permitted uncertainty
39 0.0 1.1 0.30 0.3 N o value (dB) value (dB) |value (dB} limit class 20+dB)|  (+dB) of measurement (+dB)
&4 0.0 L1 0.30 0.3 40-130 94.0 94.0 0.0 ) 1.1 0.30 03
79 0.1 1 030 0.3 ' 30-120 . 94.0 . 94.0 0.0 11 0.30 0.3
74 74.1 0.l LI 030 0.3 ;;'J- 110 4.0 94.0 0.0 1] . 0.30 03
69 69.1 0.1 1.1 0.30 0.3 e . '(] 100 B 94.0 | 940 0.0 . 1.1 0.30 0.3
64 640 0.0 1.1 0.30 0.3 o .
59 B o 0.0 1.1 0.30 0.3
54 0.0 11 0.30 0.3
49 0.0 11 0.30 0.3
44 4.0 0.0 1.1 Y 0.3
39 300 0.0 1.1 0.30 0.3
Date of Calibration : 30 Jan. 2024 ) Date of Calibration : 30 Jan, 2024
rt/Certificate and g

FMBLMTC. D02 Rev.

sk, Banghck 10900

t. 52189, 5225, 5217

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR) | FHAILAND INSTITL
Request No. 21-67/0177 MTC No. EEL. BP, 150167 Request No. 21-67/0177
! | 10, Peak C sound level
including the level range control Mumber of cyeles | Anticipated | Measured | Deviated |  Acceplance Maximum-permitted uncertainty |
| in test signal value (dB) | value (dB) |value (dB)| limit class 2+dB)|  (+dB) of measurement (+dB)
Al reference level at 5 dB greater than the under-range on a level range = l Complete cycle 125.4 125.8 0.4 ) 1.0 0.20 0.35 :
Anticipated Measured Deviated Acceptance | Uncertainty | Maximum-permitied unceriainty | | Positive half cycle 124.4 ; I ol 20 0.20 0.35 .
. value (dB) value (dB)  [value (dB)|limit class 2(+dB)]  (+dB) of measurement (+dB) | | Negative half cycle ) 1243 ] o ‘| 0.20 0.35 j :
A0-130 45 45.0 00 1.1 0.30 0.3 | |
A1 33 35.0 00 1.1 030 0.3 il | 11, Overload indication :
20110 25 25.2 02 11 0.30 0.3 | M A | T —|
| Deviated Acceplance Uncertainty | Maximum-permitted uncertainty
20-100 25 252 0.2 ul 0.30 0.3 S L Positive Negative ' :
2 0.1 1.1 0.30 0.3 i : | one-half cycle one-half cycle value (dB)  |limit class 2(+dB)|  (+dB) of measurement (+dB)
20-80 3 o | 0.30 0.3 — | 'i 133.0 133.0 0.0 15 ! 0.20 | 025 J |

9, Tone burst response 12. High-level stability i
| [ Measured Deviated | Acceptance limit [ Uneertainty Maximum-permitted uncertainty |
Time Toneburst ] Measured | Deviated | Acceptance | Uncertainty | Maximum-permitied uncertainty = value (dB) value (dB) | class 2 (+dB) (+dB) of measurement (+dB)
| Weighting | Duration, Toims) | value (dB) |value (dB)| limit class 2(dB) | (+dB) of measurement (+dB) | Begin — I . ) »

200 115.6 04 +1.0 0.20 03 ] s Ty Lo L | A '
Fast 2 - 989 0.1 0.20 0.3 |
0.25 89.8 -0.2 0.20 03 ] C Ap
200 109.5 0.1 1.0 0.20 0.3 N
Slow = .
2 898 0.2 +1.0; -5.0 [ 0.3 ]
[ 200 1099 0.1 +1.0 0.20 03 |
SEL 2 90.0 ) 0.0 1.0;-2.5 -:i.:n o3 |
| 80.9 0.1 +1,5; -5.0 0.20 03 | Date of Calibration : 30 Jan, 2024

Date of Issue : 31 Jan. 202

30 Jan. 2024 Lk End of C
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CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number. E03NI9ZEBOADDZ0 Reference Number: 82-401285019-1
Cylinder Mumber: LL193324 Cylinder Volume: 834 CF

Laboral 124 - Riverton (SAP) - NJ linder Pressure: 2215 PSIG
PGVP Number: B52018 Valve Outlet: &0
Gas Code NO NOX, 502 BALN Certification Date: Sep 05, 2018

Expiration Date: p 05, 2026

usng the assay o s lissed
ated Deiow with @ confidence level of

2183
nty as st

ANALYTICAL R

Component Requested Actual Protocol Total Relative
Concentration Concentration Mathod Uncertainty
Traceable
Traceatle
Traceable
Balance
CALIBRATION STANDARDS
Type Lot ID Cylinder Mo Concentration Uncertainty Expiration Date
NTRM 16060625 - 0.8%
PRM 12388
GMIS 7042010104
NTRM 14010327

of the analyss.

L EQUIPMENT

Instrument/Make/Model Analytical Principle Last Multipoint Calibration
Nicole G700 APY FTIR —

FTIR

FTIR

Triad Data Available Upon Request

NOTES:PO# 52180030936

Net wei
Gross waight: 17

ht: 2736 grams
&3 grams

This calibration std. has been certified in accordance with the May 2012 EF
Document EPA-B00/R-12/531. Al testing processes and measurements
15 17026 and to Airgas IS0 S001:2008 and relate only 1o items identi
are cartified to be NIST Traceable with total uncertainty as detailed under #
t be reproduced in full witha

document shall

Page 1 of 82-401285019-1
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