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Verification Report No.
E6608 -TSP 01

‘ PM [0 Onsite
Site: U3 Wu'ludu i
UTM : 47P N1514475 E654269 Date: 1 Aug 23
Sampler: ETSP-30 Technical: Sanayu'J.
Recorder: ECRANG15315224 - Approval: Wisan R.
~ CONDITIONS
Barometric Press. (hPa): 1008.4 Corrected Pressure (mm Hg): 756.4
Temperature (deg C): 32.0 Temperature (deg K): 305.0
Average Press. (hPa): 1013.0 Corrected Avg.Press. (mm Hg): 759.8
Average Temp: (deg C): 30.0 Average Temp. (deg K): 303.0
: CALIBRATION ORIFICE .
Brand: Tisch Environmental, Inc Qstd Slope: 1,63957 |
Model: TE-5028A Qstd Intercept: -0.01202 '
Serial#: 1328 Date Certified: 19 Jan 2023
CALIBRATIONS
Plate or H20 Qstd | IC LINEAR
Test # (in) (m3/min) (chart) (corrected) REGRESSION
1 13.34 2,204 64.0 63.11 Slope = 28.0271
2 10.62 1.967 56.0 55,22 Intercept= 1.1718
3 8.01 1.710 50.0 49.30 Corr. coeff=  0.9933
4 5.02 1,355 420 41,42
5 312 1.070 30.0 29.58 # of Observations; 5
Range of Chart 33
. at 1.1 - 1.7 m3/min. 49
700 ]
L ol | -'
. AL
ok | ‘
I 4
- asd i Calibrated by ¢ 1
E i ! i ( Sanayu Jantason )
i P 1:August 2023
300 P B
200
Approved by & S
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1 August 2023 P
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TSP Hlﬁh Volume Ba_mplorr Callbration

Verification Report No.
E6608 -TSP 02

M PM T Onsite
Site: 13%n Wulwdu e
UTM : 47P N1514475 E654269 Date: 1 Aug 23
Sampler: ETSP-35 Technical: Sanayu J.
Recorder: ECRANG15315224 Approval: Wisan R. :
CONDITIONS )
Barometric Press. (hPa): 1008.4 Corrected Pressure (mm Hg): 756,4
Temperature (deg C): 32.0 Temperature (deg K): 305.0
Average Press. (hPa): 1013.0 Corrected Avg,Press, (mm Hg): 759.8
Average Temp. (deg C): 30.0 Average Temp. @39@ K) 3030
CALIBRATION ORIFICE i
Brand: Tisch Environmental, Inc ' Qstd Slope: 1.63957
Model: TE-5028A Qstd Intercept: -0.01202
Serial#: 1328 Date Certified: 19 Jan 2023
CALIBRATIONS
Plate or H20 Qstd I [o] LINEAR
Test# (in) (m3/min) (chart) (corrected) REGRESSION
1 13.10 2.184 56.0 66,22 Slope = 22.3711
2 10,20 1.928 48.0 47.33 Intercept = 4.8237
3 8.10 1.719 42.0 41.42 Corr, coeff= 0.9913
4 5.10 1.366 36.0 35,50
& 3.12 1.070 30.0 29.58 # of Observations: 5
Range of Chart 30
at 1,1 - 1.7 m3/min. 43
70.0 i = —_ =
500 l . /
50.0 r ; : l
| 1 ‘ __/!." Calibrated by ; i %
- Fail { Sanayu Jantason )
4 v W 1:Augyst 2023
E 300 - a B
200 ;_
- Approved by} I
ook ( Wisan Ritthikamon )
i | 1 August 2023
| ‘ ~
I
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PM10 High Volume Sampler Calibration

Verification Report No.

E6608 -PM 01
L PM C Onsite )
Site: 13 Wuludu sda
UTM : 47P N1514475 E654269 Date: 1 Aug 23
Sampler. EPM-22 Technical: Sanayu J.
Recorder: ECRDS01618124 Approval: Wisan R,
CONDITIONS
Barometric Press. (hPa): 1008.4 Corrected Pressure (mm Hg): 756.4
Temperature (deg C): 32.0 Temperature (deg K): 305.0
Average Press. (hPa): 1013.0 Correcled Avg.Press,.(mm Hg): 759.8
Average Temp. (deg C): 30.0 Average Temp. (deg K): 303,0
CALIBRATION ORIFICE
Brand: Tisch Environmental, Inc Qstd Slope: 1.02667
Model: TE-5028A Qstd Intercept: -0.00753
Serial#: 1328 Date Certified; 19 Jan 2023
CALIBRATIONS
Plate or H20 Qa | IcC LINEAR
Test# (in) (m3/min) (chart) (corrected) REGRESSION
1 12.44 2,189 52.0 33.02 Slope = 10.7270
2 9.01 1.864 440 27.94 Intercept= 8,6286
3 7.88 1.744 42.0 26.67 Corr, coeff= 0,9916
4 4.51 1.321 36.0 22.86 SFR= 1143
5 2.26 0.937 30.0 19.05 SSP= 3289
# of Observations: 5
Range of Chart| 32
at SFR +10% 34
350 ; | T ‘! i . 4 :
100 - t - ; l V! l
; T oo /: E
|| T e
260 H T + A
B | // | | . flog
i | i i | Calibrated by ¢ =
i e I > S i I ( Sanayu Jantason )
£ ! 1 August 2023
P | i gus
| ! |
' ! \
) 100 4] £ - i
i ! Approved by ! i
- | ! { Wisan Ritthikamon )
i * 1 August 2023
. l | |
ooo 0B 100 150 200 180
mmn.
This report shall not ba reproduced except infull, without the written approval of Envilab Co,Ltd,
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PM10 High Volume Sampler Calibration

Verification Report No.

) E6608 -PM 02
(¢ PM [ Onsite
Site: u¥n Wuhudy e
UTM . 47P N1514475 E654269 Date: 1 Aug 23
Sampler: EPM-33° " Technical: SanayuJ.
Recorder: ECRDSCH 618124 i Approval: Wisan R.
"CONDITIONS
Barometric Press, (hPa): 1008,4 Corrected Pressure (mm Hg): 756,4
Temperature (deg C): 32.0 ’ Temperature (deg K): 305.0
Average Press, (hPa): 1013.0 Corrected Avg.Press. (mm Hg): 759.8
Average Temp. (deg C): 30.0 Average Temp, (deg K): 3030
- — \ — CALIBRATION ORIFICE
Brand: Tisch Environmental, Inc Qstd Slope: .« 1.02667
Model: TE-5028A Qstd Intercept: -0.00753
Serial#: 1328 Date Certified: 19 Jan 2023
""" CALIBRATIONS
Plate or H20 Qa r c LINEAR
Test# (i) (m3/min) (chart) (corrected) REGRESSION
1 12,50 2.194 50.0 31,75 . Slope = 11.1760
2 9.60 1.924 46.0 29,21 Intercept=  7.5147
3 7.40 1.690 42,0 26,67 I Corr. coeffi=  0.9990
4 4,52 1.322 35.0 22.23 SFR= 1,143
5 2,80 1.042 30.0 19,05 SSP= 31,94
# of Observations: 5
= Range of Chart| 31
j | at SFR+10%| 33
| 354 ‘ T = - -
| i Ll
i ! / Calibrated by : 1
| s ) il { Sanayu Jantason )
& { 1 August 2023
| & so i -
i 10.0,
} Approved by 4 J'Ke
I - | ( Wisan Ritthikamon )
| 1 August 2023
Toon 050 1.1;) 1,50 200 - EL]
i -
. Thll mpm lthI not bl reproduced ammh{ul\ without the written uppfoval ufEanab Co,Lid, _
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'S0, Analyzer Verification Test Report

Calibration Report No.: 6608008
Callbrated Date: 2-Aug-23

PM D Onsite
Instruments Information

Page:1/1

Analyzer Type: SO2 Analyzer
Model: THERMO.,43C

Manufacturer THERMO
SIN: ESOTE43C103362

_Calibration System

Calibrator Unit Standard Gas
Dilutor Model ESA MGC101 NO Conc 44.68 PPM
S/N: 792 S02 Conc 45.34 PPM
ZERO AIR Genearator ZAG7001 CO Conc 4500 PPM
S/N: 644 Expire Date: Feb 19,2024 EB0140762
Environment: Temperature_26.2 °C Humidity:_53 %RH
Calibration Report
Zero Span
Status Reference Reading Dt Reference Reading Drift%
(PPR) (PPR) (PPR) (PPB) (PER) .
Before 0.0 1.6 1.6 400.0 408 2.0
After 0.0 0.2 0.2 400.0 402 0.5
Single Point Calibration Chart
500 -
450 - 408.0
ay 00 402.0
@ 350 JA—‘-‘"‘-
2 300 -
2 250 ™ —
® 200 ‘ Il i
@ 150 -l
100 .
g0 L1t
0 0' 0.2
Reference (PPB)
- o
:ﬁ_‘;'-"‘«_. 3
o

This report not be reproduced except infullwithout the written dpptovi
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MODEL + 802 ANALYZER Model 43C THERMO DATE : 2-08-2023
SIN : ESOTE43C103362
Test Function Value 1 Before After
|Range 500 (PPB) ‘ 500 500
-650 -653
PMT VOLTS _-450 - -850 (V) .
) 990 ] 985
|LAMP VOLTAGE 950 - 1,200 (V) |
) 32568 ‘ 32577
[LAMP INTENSITY 20000 - 50000 Hz
37 | 37
INTER TEMP 15-45DEGC
. ; 49 49
ICHAMBER TEMP 47-51C
! ‘ -2.5 -2.5
ICOOLER TEMP -5-(-2) DEG C
|
‘ ’ 764 ' 165
IPRESSURE 400 - 1000.0 mm Hg _
| 0.42 3 0.4
[rLow 0350 -0.650 LPM__ 4 |
|
1
Calibrate By : Simﬁ-—*% i Approve By %
Sirirat Poonlak Sarawut Keawsrinual

Date: 2-Aug-23

This report not be reproduced except infull,without the written;apy :eml of Neediss Supply
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SO, Analyzer Verification Test Report

Calibration Report No.: 6608007
Calibrated Date: 2-Aug-23

PM D Onsite
Instruments Information

Page:1/1

Analyzer Type: SO2 Analyzer
Model: THERMO.,43C

Manufacturer THERMO -
SIN: ESOTE43C053884

Calibration System

Calibrator Unit Standard Gas
Dilutor Model ESA MGC101 NO Conc 44.68 PPM
S/N: 792 S02 Conc 45.34 PPM
ZERO AIR Genearator ZAG7001 CO Conc 4500 PPM
S/N: 644 Expire Date: Feb 19,2024 EB0140762
Environment: Temperature_26.0 °C Humidity:_52 _%RH
Calibration Report
Zero Span
Status Reference Reading Dt Reference Reading e~
(PPB) (BPE). —{EPB) (BPB).. (EER) :
Before 0.0 3.2 00 400.0 405 1.3
After 0.0 0.3 0.3 400.0 400 0.0
Single Point Calibration Chart
500 -
450 405.0
. 400 400.0
@ 350 i
§ 200 - CaikeE
150 il
100 S o
50 422 el
0 =
o 03 400
Reference (PPB)
% .f;,;,-u
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Neediss Supply Instrument Co., Ltd,

Tol,_D2 802 msa,? ok 02-802-7988 £ nsanaabing som

MODEL * 802 ANALYZER Model 43C THERMO DATE : 2-08-2023
S/N ;. ESOTE43C053884
Test Function Value Before After
}I‘:‘ .|[
JRange 500 (PPB) | ’ i 500 500 |
: 1
' 650 - 653 1
|PMT VOLTS -450--850 (V)
- 990 985
LAMP VOLTAGE 950 - 1,200 ( V) ~‘
_ 32568 32577
[LAMP INTENSITY 20000 - 50000.Hz
* 37 ] 37
INTER TEMP 15 - 45 DEG C _ |
49 : 49
CHAMBER TEMP__ 47-51 C
: C a5 " 2.5
|COOLER TEMP  -5-(-2) DEGC 1
' 764 765
PRESSURE 400 - 1000.0 mm Hg _
0.42 0.4
FLOW 0.350 - 0.650 LPM '
! I

N4, . Approve By : %

Calibrate By :

Sirirat Poonlak : Sarawut Keawsrinual

Date: ' gr23 .o o Date: 2-Aug-23

nNeegiss

Neediss Supply Instrument Co, L1d
'Ihis teport not be reproduced except infull,without the writteniapprovaliof Neediss Supply Instrument Co,, Ltd,

m.nemliss,nnm

| We know the best thing to sove environment
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NOx Analyzér Verification Test Report

Calibration Report No.: 6608006 Page:1/2
Calibrated Date: 2-Aug-23
pm [  oOnsite
Instruments Information
Analyzer Type: NO/NO2/NOx Analyzer Manufacturer THERMO
Model: 42C S/N: ENOTE42CD75279
Calibration System
Calibrator Unit _ Standard Gas
Dilutor Model ESA MGG 101 ‘NO Conc 44.68 PPM
SIN: 792 $02 Conc 45.34 PPM
ZERO AIR Genearator ZAG7001 CO Conc 4500 PPM
SIN: 644 Expire Date: Feb 19,2024 EB0140762
Environment: Temperature_ 26.4 °C Humidity:_ 55 %RH
Calibration Check ( Before adjust )
Zero Span
GAS Reading Value Expected Value Drift Reading Value | Expected Value
(ppb) (pPb) (ppb) (ppb) (ppb) Drift%
NO 4.0 0.0 4.0 411 400.0 1.4
NO, 23 0.0 2.3 4.0 0.0 0.5
NOx 6.3 0.0 6.3 415 400.0 1.8
W ﬁ
Calibration Check ( After adjust )
Zero Span
GAS Reading Value Expected Value Drift Reading Value | Expected Value
(ppb) (ppb) (ppb) (ppb) (ppb) Drift%
NO 0.6 0.0 0.6 403 400.0 0.4 f
NO, 0.3 0.0 0.3 2.0 0.0 0.2 |
NOx 0.9 0.0 0.9 405 400.0 0.6 1
Single Point Calibration Chart
presl 411,0
9 ::2 M 403.0
£ 300 B i
g 280 MJ"?/ —a— Alfer
5 200 — i Bakie
% 150 - il
< 100 , e
50 40 e il
0 tg’;, -
0.0 g o LY A
NO"Referenca Valua(ppb) !

S TTOA I iyl
-

This report not be reproduced except infull,without the written approval o
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MODEL : NOx ANALYZER Model 42C THERMO DATE : 2-08-2023
SIN tENOTE42CD75279
Page:2/2
1 Test Function Value ) Before | After
[Range 500 (PPB) 500 : 500
-675 -678

1PMT VOLTS  -450- -850 (V)

i
f LAMP VOLTAGE 950 - 1,200 (V)

43 | 43
INTER TEMP 15- 45 DEG C _
i 49 50
[CHAMBER TEMP 47-51C
-2 -2
COOLER TEMP __ -5-(2)DEGC _
- 350 380
PRESSURE 400 - 1000.0 mm Hg |
: 0.45 : 0.46
SAMPLE FLOW 0.350 - 0.900 LPM
1 0.05 0.05
JOZONFATOR F1OW 0.035 - 0.075 1.PM
‘ 12/9.0 12/9.1 -
[INo/Nox BKG |

1.0/0.8 - 0.9/0.8

lNofNox Slope

Approve By : %

Sirirat Poonlak ] Sarawut Keawsrinual

Calibrate By : %‘i‘h 70> )R-y

Date: 2-Aug-23 . Date: 2-Aug-23

@nNeedisc

Neediss Supply Instroment Co. Iﬂi

This mport not be rcproduced except m.ﬁ.lll,wnhout the written approval of Neediss Supply
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NOx Analyzer Verification Test Report

Calibration Report No.: 6608005 Page:1/2
Calibrated Date: 2-Aug-23
pm [  onsite
Instruments Information
Analyzer Type: NO/NO2/NOx Analyzer Manufacturer THERMO
Model: 42C S/N: ENOTE42C789390
Calibration System
Calibrator Unit Standard Gas
Difutor Model ESA MGG 101 NO Conc 44.68 PPM
SIN: 792 S02 Conc 45.34 PPM
ZERO AIR Genearator ZAG7001 CO Conc 4500 PPM
SIN: 644 Expire Date: Feb 19,2024 EB0140762
Environment: Temperature__26.5 °C Humidity:__ 56 %RH
Calibration Check ( Before adjust )
. Zero Span
GAS Reading Value Expected Value Drift Reading Value Expected Value
(ppb) (ppb) (ppby (ppb) (ppb) Drift%
NO 3.5 0.0 3.5 390 400.0 -1.3
NO, 1.9 0.0 1.9 6.0 0.0 0.8
NOx 5.4 0.0 5.4 396 400.0 -0.5
Calibration Check ( After adjust )
Zero ' Span
GAS Reading Value Expected Value Drift Reading Value | Expected Value
‘ (ppb) (ppb) (ppb) (ppb) (ppb) Drift%
NO 0.3 0.0 0.3 400 400.0 0.0
NO, 0.2 0.0 0.2 3.0 0.0 0.4
NOx 0.5 0.0 0.5 403 400.0 0.4
Single Point Calibration Chart
450 -
g 400 = Wil
S 30 ——
-1§ 300 Af‘a/‘
& 250 / - ——— Aftar
it 200 " ---@~-- Before
%‘ 150 i
< 100 //
50 ﬁ,’ -
0 W - "
o.a?‘-3 -, 447 4000
Y “. NO Reference Value (ppb) 3 “‘d-m N ‘

This report not be reproduced except infull,without the written/
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DATE : 2-08-2023

MODEL : NOx ANALYZER Model 42C THERMO
SIN : ENOTE42C789390
Page:2/2
Test Function Value l Before After
HRangc 500 (PPB) 1 500 500
| 675 678
E’MT VOLTS -450- -850 (V)
JLAMP VOLTAGE 950 - 1,200 (V)
; 43 43
INTER TEMP 15.- 45 DEG C
| 49 50
ABER TEMP 47-51C
-2 -2
fcooLER TEMP_ -5 - (-2) DEG C
» 350 380
PRESSURE 400 - 1000.0 mm Hg
1 0.45 0.46
SAMPLE FLOW_0.350 - 0.900 LPM
0.05 0.05
'JOZONEATOR FLOW 0.035 - 0.075 LPM
L 12/9.0 12/9.1
No/Nox BKG
: 1.0/0.8 0.9/0.8
[No/Nox Slope )
L

Calibrate By:

Date:

This report not be reproduced except infull,without the written approv

Sirirat Poonlak

2-Aug-23

Date:

y 4

Sarawut Keawsrinual

2-Aug-23

Npedifss Sunpt y lastrument Co..Ltd.
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Verification Test Report

Report No.:
CONDO -SLM 01
PM ] Onsite UTM: 47P N 1514455 E 654248

Calibrated Date: 1 August 2023
Site : WEIAUIWEY 16

Equipment: Sound Level Meter
Manufacturer: PULSAR
Model: 45
Serial : 0012

Environment: Temperature 25 °C  Humidity 71 %RH

Reference Standard: Acoustic Calibrator Class 1 Model CB011,CESVA
Serial N0, 7252953
Date of Calibration : 02 December 2022

Result of Test
Reference Standard Instrument reading Error Adjust
(dB) (dB) (dB) (dB)
93.92 93.95 0.03 93.92

Calibrated By: Rty

( Sanayu Jantason )
Date: 1 August 2023

Approve By:

( Wisan Ritthikamon )
Date: 1 August 2023

This report shall not be reproduced except infull,without the written approvéfdf Fovilab Co.,Ltd.
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| B Verification Test Report

Report No.:
CONDO -SLM 02
0 pm [ Onsite UTM: 47P N 1514455 E 654248

Calibrated Date: 1 August 2023
Site : V¥mduludu §1da

Equipment: Sound Level Meter
Manufacturer: PULSAR
Model: 45
Serial : 0013

Environment: Temperature 25 °C  Humidity 71 %RH

Reference Standard: acoustic Calibrator Class 1 Model CB011,CESVA

Serial No.T252953
Date of Calibration : 02 December 2022

Result of Test
Reference Standard Instrument reading Error ! Adjust
(dB) (dB) . {dB) (dB)
93.92 83.97 0.05 93.92

Calibrated By: o

( Sanayu Jantason )
Date: 1 August 2023

Approve By:

( Wisan Ritthikamon )
Date: 1 August 2023

This report shall not be reproduced except infull,without the written apﬁroval of Envilab Co;Ltd.
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RECALIBRATION
DUE DATE:

January 18, 2024

Environmental

4 ; )

Calibration Certification Information

Cal. Date: January 18, 2023 Rootsmeter S/N: 438320 Ta: 294 K
Operator: Jim Tisch Pa: 750.1 mm Hg
Calibration Model #:  TE-5025A Calibrator 5/N: 0759
Vol. Init | Vol. Final AVol. ATime AP AH
Run (m3) {m3) {m3) {min) {mm Hg) (in H20)
1 ' 1 2 1 1.3960 3.2 2.00
2 3 4 1 0.9950 6.4 4.00
3 5 6 1 0.8850 8.0 5.00
4 7 8 1 0.8450 8.8 5.50
5 9 10 1 0.6990 12.8 8.00
Data Tabulation
Pa_\(_Tstd i \
Vstd Qstd w/K‘H('F’éE")( Ta ) a |{ AH( Ta/ Pa)
(m3) (x-axis) (y-axis) Va (x-axis) (y-axis)
0.9961 0.7135 1.4145 0.9957 0.7133 0.8854
0.9918 0.9968 2.0004 0.9915 0.9964 1.2521
0.9897 1.1183 2.2365 0.9893 1.1179 1.3999
0.9886 1.1700 2.3456 0.9883 1.1695 1.4683
0.9833 1.4067 2.8289 0.9829 1.4062 1.7708
m= 2,03736 m= 1.27576
QSTD b= -0.0373.} QA b= -0.02337
r= 0.99997 r= 0.99997|
Calculations
Vstd=|AVol{{Pa-AP)/Pstd)(Tstd/Ta) Va=|AVol((Pa-AP)/Pa)
Qstd=|Vstd/ATime Qa=|Va/ATime
For subsequent flow rate calculations:
Qstd= 1/m ((‘/AH(-P—P;-&—)(-%‘E—-))I:) Qa= 1/m ((JAH{Ta/Pa ))b)
Standard Conditions |
Tstd: 298.15 -k RECALIBRATION
Pstd:] 760 mm Hg _
Key US EPA recommends annual recalibration per 1998
AH: calibrator manometer reading (in H20) 40 Code of Federal Regulations Part 50 to 51,
AP: rootsmeter manometer reading (mm Hg) Appendix B to Part 50, Reference Method for the
Ta: actual absolute temperature ("K) Determination of Suspended Particulate Matter in
Pas actual barometric pressure (mm Hg) the Atmosphere, 9.2:17, page 30
b: intercept

m: slope

Tisch Environmental, Inc.
145 South Miami Avenue
Village of Cleves, OH 45002

www.tisch-env.com
TOLL FREE: (877)263-7610
FAX: {513)467-9009
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Certificate No. :

Submitted by :

Equipment :

Environment :

Calibrated by :

Calibration Method

.

‘Relative Humidity ~ :

5 O S

Certif icate; of Caiibrat’io

66-200035-1 Page : 1of2

Envilab Co., Ltd.
540, 540/1 Soi Bangkhae 7, Bangkhae, Bangkok 10160

Electronic Balance
Manufacturer : Sartorius Model : SECURA224-1S
Serial No. : 0034803270 ID No. : ELABBALANCENO4

Capacity : 220 g Resolution : 0.0001 g

On site calibration was carried out at the Balance Room, Envilab Co., Ltd.
Ambient Temperature : (23410237 °C

' (61410628 %
Air Pressure L 10110 mb

02 February 2023
02 February 2023
04 February 2023 -

2

pichai
In-house method CAL-M2001 based on UKAS Publication ref : LAB 14
Edition 7 - November 2022

Reference Standard Instruments : This certification is traceable to the International System of Units

Standard Weights

ID No.,
E261-E2624

Cert, No, Due Date Traceability
C02222345 10 Nov 2023 National Institute of Metrology (Thailand), (NIMT)
Approved by : ¥

( Surachai Promthong )

Laboratory Manager




Certificate No. : 66-200035-1

Result of Calibration :

UUC Condition As-Received : Good

Departure of indication from nominal value

Without Adjustment

Page : 2 of 2

Nominal Value Correction Uncertainty
() (8) @
“0.01 0.0001 0.00011
0.1 0.0001 0.00011
I 0.0000 0.00011
2 0.0001 0.00011
Sl 0.0000
0 0,0000
20 ,o;oooot
50 I,f_fc‘;).oom
100 00000
200 ; ;A -0.0001

This result of calibration was found accurate as shown on date and place of calibration only.
This reported uncertainty of measurement was based on a standard uncertainty mutiplied by a coverage factor k = 211,

providing a level of confidence of approximately 95%

Eccenlric error Load test : 50 g C
A B 6 D E B E D
-0.0001 0.0001 0.0000 -0.0001 0.0000 g A
Repeatability Load test ; 200 g
Stdev. : 0.00000 g

-00o -

ATRRO0BIEDS




Certificate No, : 66-200035-2 Page : 10f2

Submitted by : Envilab Co., Ltd,
540, 540/1 Soi Bangkhae 7, Bangkhae, Bangkok 10160

Equipment : Electronic Balance
Manufacturer :  Sartorius Model : SECURA3102-1S
Serial No. : 0034409695 ID No. : ELABBALANCENO03
Capacity : 3100 g Resolution : 0.01 g
Environment : On site calibration was carried out at the Balance Room, Envilab Co., Ltd.
Ambient Temperature : (234t023.6) °C
" Relative : b

1011.0

1
. :
Air Pr Ssure

02 February 2023
: 02 February 2023
04 Febmﬁry 2023

Date of I_ssue‘

Calibrated by :

Calibration Method : In-house method CAL-M2001 based on UKAS Publication ref : LAB 14

Edition 7 - November 2022

Reference Standard Instruments : This certification is traceable to the International System of Units

Standard Weights
F181-F1821 66-210034-1 30 Jul 2023 National Institute of Metrology (Thailand), (NIMT)

Approved by : .

( Surachai Promthong )

Laboratory Manager

o L Lt L




Certificate No. : 66-200035-2

Result of Calibration :

UUC Condition As-Received : Good

Departure of indication from nominal value

@yahoo,co ;.

Certificate of Ca

Without Adjustment

libration

Nominal Value Correction Uncertainty
(g (8 % (g)
10 0.00 0.0082
20 0.00 0.0082
50 0,00 0.0082
100 0.00 0.0082

2000 000 o.o'bé\:‘a:’g
500 0.00 0.0085
1000 0,00 0.0110
1500 000 0.012
2000 0,00 0.012
3000 0.00 0.023

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

This reported uncertainty of measurement was based on a standard uncertainty mutiplied by a coverage factor k=

providing a level of confidence of approximately 95%

Load test :
A B

Eccentric error

0.00 -0.01 0.0l

Repeatability Load test ;

Stdev.

1000 g

D E
000 000 g

2000 g

0.000 g

-00o -

Page : 2 of 2

2,00,




ey > ,), O\
27-TISTR NSC-TISI-TIS 17025

CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-66/0123 MTC No. EEL. BP. 76/1165

CALIBRATION CERTIFICATE

Submitted by : Envilab Co.,Ltd.
Address : 540, 540/1 Soi Bangkhae 7, Bangkhae, Bangkhae, Bangkok 10160.
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 : Acoustic Calibrator Temperature (23 +3)°C
Manufacturer :CESVA Relative Humidity : (50 + 15) %

Model :CBO11 Ambient Pressure  :(101.325 + 1.500) kPa
Serial No. : T252953 '

Standards used : 1. Digital Function Synthesizer NF Electronic DF-193A S/N 122037.
2. Measuring Amplifier Bruel&Kjaer 2636 S/N 1537484.
3. Programmable Attenuator Tamagawa TPA-303A S/N OF 2214.
4, Digital Multimeter Agilent 34401 A S/N MY44005560.
5. Pressure Transmitter Vaisala PTB202AD S/N T0650001.
6. Audio Analyzer Panasonic VP-7722A S/N 041477D122.
7. Condenser Microphone Bruel&Kjaer 4180 S/N 2889871.
Calibration Procedure: CP-102-04 based on IEC 60942-2003, The sound pressure level of instrument was
measured by standard microphone using an insert voltage technique.
This instrument has been calibrated against standards maintained at Electrical and Electronic Standards
Laboratory (EEL), which are traceable to the International System of Units through the National Institute of
. Metrology (Thailand).
The information on actual reading is attached herewith and the uncertainty limits quoted refer to the
measured values only.
Date of Receipt " 28 Nov. 2022
| Date of Calibration ;2 Dec. 2022 . 1/2

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

FM.BL.MTC.002 Rev.4

Head Office Office/LLaboratory Office

35 Mu 3 Tambon Khlong Ha. Amphoe Khlong Luang,  Soi 1C, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Changwat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thailand ~ Thailand

Tel. (66) 0 2577 9000 Tel. (66) 0 2323 1672-80 ext. 115, 116 < TTEC B0 2579 1121-30 ext. 5219, 5225, 5217
Fax..(66) 0 2577 9009 Fax.(66) 0 2323 9165 & )

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




° NSC-TISI-TIS 17025
TISTR CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-66/0123 ' MTC No. EEL. BP. 76/1165
The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage
factor k = 2, providing a level of confidence of approximately 95%.
Nominal Output of Unit Under Test = 94 dB re 20[LPa at 1000 Hz
Acoustic Output in dB re 20pPa , Corrected to Reference Conditions : 101.325 kPa, 23.0°C and 50 %RH

1. Sound Pressure Level

Standard Microphone Measured Sound Pressure | Deviated value | Uncertainty Tolerance limit
Type Level (dB) (dB) - (dB) IEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 93.92 | -0.08 +0.10 | £+0.40 dB

2. Frequency

Standard Microphone Measured Frequency Deviated value | Uncertainty - Tolerance limit
Type (Hz) (Hz) _ (Hz) JIEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 1000.0 0.0 +1.5 +1.0%
. 3. Total distortion
Standard Microphone Measured Total distortion Uncertainty Tolerance limit
Type (%) (%) IEC60942:2003 Class |
1/2 inch Bruel&Kjaer 4180 1.30 +0.50 +3.0%

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

Calibrated by : Approved by ;

(Mr.Weerachai Deechaiyae)

Electrical and Emm L §3

dirdards Laboratory
. Date of Calibration ' ¢ 2 Dec. 2022 Industrial Metrology and Testing Service Centre
Date of Issue : 2 Dec. 2022 Ref : 2011265112805100001
End of Certificate 2/2

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

FM.BL.MTC.002 Rev.4

Head Office Office/Laboratory Office

35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang,  Soi 1C, Bangpoo Industrial Estate, Sukhumvit Read, 196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Changwat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thai iland

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

E mail : rumpai@tistr.orth Website:www.tistrorth  E-mail : mic@listr.or.th alee@tistronth r
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Airgas Specialty Gases

i . e
Ai i as Airgas USA LLC
| W s 6141 Easton Road
an Alr Liqulde company Plumsteadville, PA 18949
Airgas.com

CERTIFICATE OF ANALYSIS
Grade of Product: EPA PROTOCOL STANDARD

" Customer: AIR LIQUIDE (THAILAND)
LTD
Part Number: EO5SNI91E15A0003 Reference Number: 160-402305646-1
Cylinder Number: EB0146406 Cylinder Volume: 148.7 CF
Laboratory: 124 - Plumsteadville - PA : Cylinder Pressure: 2015 PSIG
PGVP Number: A12022 ' Valve Outlet: 660

Gas Code: CO,CO2,NO,NOX,SO2,BALN Certification Date: Jan 03, 2022
: Expiration Date: Jan 03, 2030

Caertification performed in accordance with “EPA Traceabillty Protocol for Assay and Certification of Gaseous Callbration Standards (May 2012)" document EPA
600/R-12/531, using the assay procedures listed. Analytical Methodology does not require correction for analytical interference: This cylinder has a total analytical
uncertainty as stated below with a confidence level of 95%. There are no significant impurities which affect the use of this calibration mixture, All concentrations are on a

male/mole basis unless otherwise noted,

Do Not'UJse This:Cylindar below 100 pulait:esbﬂ megapascals. i
ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay
Concentration Concentration Method Uncertainty Dates ) |
NOX ) 100.0 PPM 100.2 PPM G1 +-0.8% NIST Traceable ~ 12/27/2021, 01/03/2022
CARBON MONOXIDE 100.0 PPM 98.02 PPM G1 +/- 0.5% NIST Traceable 12/27/2021
NITRIC OXIDE 100.0 PPM 100.1 PPM G1 +/-1.0% NIST Traceable 12/27/2021, 01/03/2022
SULFUR DIOXIDE 100.0 PPM 100.2 PPM G1 +-1.0% NIST Traceable 12/27/2021, 01/03/2022
CARBON DIOXIDE 8.000 % 7.962 % Gi1 +/-0.9% NIST Traceable 12/27/2021
NITROGEN Balance

CALIBRATION STANDARDS

Lot ID Cylinder No Concentration Uncertainty Expiration Date
09010241 - KAL004894 98.48 PPM CARBON MONOXIDE/NITROGEN +/-0.5% Oct 16, 2024
200610-56 CC733475 98.61 PPM NITRIC OXIDE/NITROGEN +/-0.6% Oct 086, 2026
124206889119 CC322885 4.294 PPM NITROGEN DIOXIDE/NITROGEN +-2.0% Sep 03, 2024
11010419 KAL004813 99.6 PPM SULFUR DIOXIDE/NITROGEN +/-0.8% ) Jul 28, 2023
08010636 K019200 13.94 % CARBON DIOXIDE/NITROGEN +/-0.6% Jan 30, 2024
ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipoint Calibration
| Nicolet iS50 FTIR AUP2010245 CO2 FTIR Dec 02, 2021
SIEMENS ULTRAMATGE N1-C8-180 NDIR Dec 09, 2021
| Nicolet iS50 FTIR AUP2010245 NO FTIR Dec 16, 2021
Nicolet iS50 FTIR AUP2010245 NO2 FTIR Dec 29, 2021 |
Nicolet iS50 FTIR AUP2010245 SO2 FTIR Dec 23, 2021 |
TSR I TR

Triad Data Available Upon Request
NOTES:Gross Weight: 28.1 Kg, Net Weight: 5.1 Kg.

UEOX5CX

Approved for Releas Page 1 of 160-402305646-1

'
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1 . ; 'A ANSI Na|pnm{).c¢:-éﬂa|:'nn Board
\ G =iy ACCREDITED
ro— Tel, 02-578-0363-4 Fax: 02-578-2672  www.cal-laboratory.com E-mai:sale@cal-laboratory.com 4"'@*? T o
CLC el AL
ACDM-2814

Accredited
1ISO/IEC 17026

2/10-11,14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230

h

Supplement to Calibration Certificate No. Q22080017

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE . VIBRATION METER
MANUFACTURER :  INSTANTEL

MODEL / TYPE . T21A2601/721A3301

SERIAL NO. ¢ UMI14632/UM14632[EVMINMMATE4632]
CLID. NO. ¢ 252101369

JOB CONTROL NO. g 220809080017

CUSTOMER : ENVILAB CO., LTD.
540, 540/1 SOI BANGKHAE 7, BANGKHAE,
BANGKHAE, BANGKOK 10160 THAILAND

DATE OF RECEIVED : 09 August 2022 DATE OF ISSUED : 23 August 2022

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

Calibrated By : Suwit Phuanbusabong

Calibration Engineet

ps

Approved By : Mongkol Yotsoontorn

Authotized Signatory
23 August 2022

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

the International System of Units (SI)

Certificate No. Q22080017A1

F3-012-04/01-12

L R
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CALIBRATIUN LABORATORY CD.,LTD

2!10 11 14 55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukn Rd., Ladphrao Bangkok 10230
Tel. 02-578-0353-4 Fax; 02-578-2672  www.cal-laboratory.com E-mail:sale@cal-aboratory.com 2
CALIBRATION AND
c l_c DIMENSIONAL MEASUREMENT
Accredited ACDM-2814
ISO/IEC 17026

ANSI Nalional Accredilation Board
bbbl S Uil bbb el
ACCREDITED

REPORT OF CALIBRATION
FOR

NOMENCLATURE H VIBRATION METER

MANUFACTURER : INSTANTEL

MODEL / TYPE . 721A2601/721A3301

SERIAL NO. H UM14632/UM14632[EVMINMMATE4632]
DATE OF CALIBRATION 3 10 August 2022

ENVIRONMENT CONDITIONS :
Temperature : 23 t2) % Relative Humidity : (55 T 15) %RH

PROCEDURE USED :
This instrument was calibrated under procedure No. CLC-CPEE-08 bascd on ISO 16063-21 as calibration guideline.

The calibration was performed by using Digital Multimeter, High Resolution Programmable Timer/Counter,

Accelerometer and Measuring Amplifier which maintained by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED :

1. Digital Multimeter, Hewlett Packard Model 34401A S/N. 3146A75935.

2. High Resolution Programmable Timer/Counter, Philips Model PM6680B S/N. SM607101,

3. Accelerometer with Measuring Amplifier, Bruel & Kjaer Model 8305, 2525 S/N. 397018, 2434988.

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

Certificate No, EE-0112-21, Due Date 26 October 2022.

2. The measurements are traceable to International System of Units (SI), through Aeronautical Radio of Thailand Ltd.
Certificate No. 07-0001/22, Due Date 22 February 2023.

3. The measurements are traceable to International System of Units (SI), through National Institute of Metrology (Thailand)

Certificate No, AV-0009-22, Due Date 22 June 2023,

UNCERTAINTY :

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

It has been evaluated according to the "Evaluation of the Uncertainty of Measurement in Calibration (EA-4/02 M:2021)"

Certificate No. Q22080017
F3-011-04/01-12 page2of 3

@clccallbratvon




) CALIBRATION LABORATORY CO, LTD.

2/10-11,14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230
Tel, 02-578-0353-4 Fax; 02-578-2672  www.cal-laboratory.com E-mail:sale@cal-laboratory.com

CLC
Accredited
SO/IEC 17026

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

D

CALIBRATION AND

ANSI.Nallonal A :cr_m!ll]l:m Board

ACCREDITED

DIMENSIONAL MEASUREMENT

ACDM-2814

VELOCITY RESULT
‘ Test point STD Reading | DUC Reading Correction Uncertainty
( mm/s ) ( frequency ) Hode (mm/s) (mm/s ) (mm/s) | £ (%ofrdg.)
10 50 Hz 10.000 10.224 -0.224 23
20 50 Hz peak 20.000 20.477 -0.477 1.8
30 50 Hz 30,000 30.692 -0.692 1.8

Note. The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 008 Page 1 of 54

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

### End of Certificate ###

Certificate No. Q22080017

F3-011-04/01-12




CALIBRATION LABORATORY CO.,LTD.

CALIBRATION AND
C Lc DIMENSIONAL MEASUREMENT
Accredited ACDM-2814
1SO/IEC 17025

2/10-11,14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230 A% ; ANSI Hallonal Accredilalion Board
. T ACCHREDLTED
Tel. 02-578-0353-4 Fax: 02-578-2672  www.cal-laboratory.com E-mail:sale@cal-laboratory.com 'f-,;l RN
g

Supplement to Calibration Certificate No. Q22080016

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE E VIBRATION METER
MANUFACTURER ¥ INSTANTEL

MODEL / TYPE H 721A2601/721A3301

SERIAL NO. 3 UM14628/UM14628| EVMINMMATE4628]
CLID. NO. ; 252101368

JOB CONTROL NO. . 220809080016

CUSTOMER :  ENVILAB CO., LTD.
540, 540/1 SOI BANGKHAE 7, BANGKHAE,
BANGKHAE, BANGKOK 10160 THAILAND

DATE OF RECEIVED : 09 August 2022 DATE OF ISSUED : 23 August 2022

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

Calibrated By : Suwit Phuanbusabong

Calibration Engineet

Approved By : Mongkol Yotsoontorn

Authorized Signatory
23 August 2022

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

the International System of Units ( SI)

Certificate No. Q22080016A1

F3-012-04/01-12

§ SusREIwIg nABI ecccilbrtion
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CALIBRATION LABORATORY GO, LTD.

2/10-11,14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230
— Tel. 02-578-0353-4 Fax: 02-578-2672 www cal-laboratory.com E-mail:sale@cal-laboratory.com U R
CALIBRATION AND
c Lc DIMENSIONAL MEASUREMENT
Accredited ACDM-2814
1SO/IEC 17025

; ’
ANSI Nalional Accrodiiaiion-Baard
ACCREDITED
e SR

REPORT OF CALIBRATION

FOR

NOMENCLATURE : VIBRATION METER
MANUFACTURER H INSTANTEL

MODEL / TYPE g 721A2601/721A3301

SERIAL NO. t UM14628/UM14628[EVMINMMATE4628]
DATE OF CALIBRATION i 10 August 2022

ENVIRONMENT CONDITIONS :
Temperalure : (23 + 2) °c Relative Humidity : (55 % 15) %RH

PROCEDURE USED :
This instrument was calibrated under procedure No. CLC-CPEE-08 based on ISO 16063-21 as calibration guideline.

The calibration was performed by using Digital Multimeter, High Resolution Programmable Timer/Counter,

Accelerometer and Measuring Amplifier which maintained by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED :

1. Digital Multimeter, Hewlett Packard Model 34401A S/N. 3146A75935.

2. High Resolution Programmable Timer/Counter, Philips Model PM6680B S/N, SM607101.

3. Accelerometer with Measuring Amplifier, Bruel & Kjaer Model 8305, 2525 S/N. 397018, 2434988,

TRACEABILITY :

1. The measurements are traceable to International System of Units (SI), through National Institute of Metrology (Thailand)
Certificate No. EE-0112-21, Due Date 26 October 2022.

2. The measurements are traceable to International System of Units (SD), through Aeronautical Radio of T hailand Ltd.
Certificate No. 07-0001/22, Due Date 22 February 2023.

3. The measurements are traccable to International System of Units (SI), through National Institute of Metrology (Thailand)

Certificate No. AV-0009-22, Due Date 22 June 2023.

UNCERTAINTY :

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

It has been evaluated according to the "Bvaluation of the Uncertainty of Measurement in Calibration (EA-4/02 M:2021)"

Certificate No. Q22080016
F3-011-04/01-12 page 2 of 3
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CALIBRATION LABORATORY CO.,LTD.

2/10-11,14,55 Soi Prasert Manukit 20 Yaek 4, Prasert Manukit Rd,, Ladphrao, Bangkok 10230
Tel. 02-578-0353-4 Fax; 02-578-2672  www.cal-laboratory.com  E-mail:sale@cal-laboratory.com

ANST Nalional Acereaialion Board
AN N R AT oAl
ACCREDITED

CALIBRATION AND

CLC

DIMENSIONAL MEASUREMENT
Accredited ACDM-2814
ISO/IEC 17025
CONDITION OF CALIBRATION ITEM : GOOD
MEASUREMENT RESULTS : ( X) without adjustment ( ) adjustment
ALIBRATION DATA
VELOCITY RESULT _
Test point ' 1 STD Reading | DUC Reading ‘ Correction | Uncertainty
Mode _
1 (mms) ( frequency ) | (mm/s) (mm/s ) ( mnvs ) * (%ofrdg.)
0 | somz | 10,000 10.107 0107 | 23
20 somz | peak | 20.000 20343 | 0343 | 18
30 50 Hz 30,000 30.581 0581 | 18
Note. The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 008 Page | of 54
This report is valid for the above stated instrument/s only.
### End of Certificate ###
Certificate No. Q22080016
F3-011-04/01-12 page 3 of 3
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Certificate No. :

Submitted by :

Equipment :

Environment :

Date of Recel ved :

Date of Issue :

Calibrated by : ‘

Calibration Method :

‘Relative Humidity

Akaradath Thlppichat

Certificate of Calibration

66-200066-2 Page : 10f2

Envilab Co., Ltd.
540, 540/1 Soi Bangkhae7, Bangkhae, Bangkok 10160

Electronic Balance

Manufacturer : ~ METTLER TOLEDO Model : XSR205DU

Serial No. : B911363567 ID No. : ELABBALANCENO06
Capacity : 220 g Resolution : 0.00001g/81g, 0.0001g/220g

On site calibration was carried out at the B304 Balance Room, Envilab Co., Ltd.
Ambient Temperature : (24.6t024.9) °C

2 (570t067.8) %

10150 mibx

b
Air Pressure

01 March 2023
01 March 2023
04 March 2023

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

Edition 7 - November 2022

Reference Standard Instruments : This certification is traceable to the International System of Units

Standard Weights

[D No,
E261-E2624

Cert, No, Due Date Traceability
02222345 10 Nov 2023 National Institute of Metrology (Thailand), (NIMT)

Approved by : /ﬁ

( Surachai Promthong )

Laboratory Manager

Fnvilah Cn 1td  S9en1sEnaa11auananIw




Certificate No, : 66-200066-2

Result of Calibration : Without Adjustment

UUC Condition As-Recelved: Good

Departure of indication from nominal value

Page : 2 of 2

2 0.00001

S

Nominal Value Correction Uncertainty
@® ® t (@
0.1 0.00000 0.000014
0.5 0.00002 0.000022
1 0.00000 0.000026

0.000034

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

This reported uncertainty of measurement was based on a standard uncertainty mutiplied by a coverage factor k= 2,07,

providing a level of confidence of approximately 95%

Eccentric error Load test : 50 g
A B C D E
0.00000 0.00000 0.00001 0,00001 0.00000
Repeatability Load test : 200 g
Stdev. § 0.000042 g

-o0o -

g




Cert1f 1cate of Cahbranon

Certificate No. : 66-410024-1 Page : 10f2

Submitted by : Envilab Co., Ltd.
540, 540/1 Soi Bangkhae 7, Bangkhae, Bangkok 10160

Equipment : Digital Thermo-Hygrometer
Manufacturer : Jedto Model :  HTC-1
Range Temperature : N/A °c Resolution :0.1 °C
Range Humidity : N/A  %R.H. Resolution :1 %R.H.
Serial No. : PONPE5852094 IDNo. : ELABTMHTCI10003
Environment : Ambient Temperature : 23:+2) °C
: 50 & 15) %

Relative Humidity : (8

Date of Recelved : 08 March 2023
Date of Calibration : 09 March 2023
Dateof Issue i~ 09 March 2023

Calibrated by :X : Chomp Saﬁmhusr:

Calibration Method : This mstrument was calibrated by In-house method comparison technique CAL-M4013

by compared with standard probe sensor humidity/temperature into humidity/temperature chamber.

Reference Standard Instruments : This certification is traceable to the International System of Units
Digital Indicator with Standard Probe Temp&Hum

1D No. Cert, No, Due Date Traceability
400034 & 400036 SG-H-00021/66 11 Jul 2023 Success Gateway Co.,, Ltd., Accredited by TISI Calibration No.0268

Approved by :

( Bunjerd Masri )

Supervisor

v ~dlaciann@a@nhniw




Certificate of Calibration

Certificate No. : 66-410024-1 Page : 2 of 2

UUC Condition As-Recelved : Good
Result of Calibration :  Without Adjustment

Function : Temperature measurement
Reference Humidity @ 50 %R.H,
Standard Temperature UUC Reading Correction Uncertainty
‘e 'ey (&) (+c)
25.01 25.0 0.0 0.46

Result of Calibration :  Without Adjustment
Function ¢/ Humidity measurement
Reference Temperature @ 25 ‘c

tandard Humidity UUC Reading

Remark
UUC : Unit Under Calibration

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

This reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factork =2,

providing a level of confidence of approximately 95%

- oo -
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Certificate No. : 66-420018-1 Page : 10f2

Submitted by : Envilab Co., Ltd,

540, 540/1 Soi Bangkhae 7, Bangkhae, Bangkok 10160
Equipment : pH Meter with electrode

pH meter

Manufacturer : Adwa Model ; AD 12

Range : 2,00 to 16.00 pH Resolution ; 0.01 pH

Serial No. : 11004090402 ID No.: ELABPHADWA 1201
Environment : Ambient Temperature : (25 +2) °C

Relative Humidity @ (50 £ 15) %
Date of Received : OSFebruary 2023 :
Date of Calibration : 13 February 2023
Date of Issué i3 13 Februar§ 2023
Calibrated by :' Bunjerd Masri

PN

Calibration Method ¢ In-house method CALHM420 [ direc _ g certified reference material (CRM)
Reference Standh:fi'i';lstrumenfs : This"certiﬁcg;_ijb'n is traceable to '

"Jstem of Units
Standard Buffer Solution AR

pH Cert. No. LotNo.  Exp.Date Traceability
4.008 61235182 857394 11 Dec 2024 CPA Chem Ltd. Accredited to ISO 17034 and ISO/IEC 17025
6.986 61267169 857395 11 Dec 2023 CPA Chem Ltd. Accredited to ISO 17034 and ISO/IEC 17025
10.010 61260481 857396 11 Dec 2023 CPA Chem Ltd. Accredited to ISO 17034 and ISO/IEC 17025

Approved by : % /

( Bunjerd Masti )

Supervisor




Certificate No, : 66-420018-1 Page : 2 of 2

Result of Calibration :
UUC Condition As-Received : Good
Function : pH meter with electrode

Performing a three - buffer standard curve using buffer nominal pH (4,7,10)

Adjustment Curve Standard Buffer | UUC Reading Correction Uncertainty
at nominal pH (pH) (pH) (pH) (£pH)
4.008 4.01 0.00 0.0097
4,7
6.986 7.00 -0.01 0.011
NI 6986 7.00 0.01... 0,011
7,10 ; :
10.010 0.00 0.014

1 UUC : Unit UnderCalibration

This result of calilisragjf:;'h was found accurate as shown on date and place of calibration only.

This reported uncertainty of measuiment was baséd on a standard uncertaifity mulfl}jlied bya cbVera‘éé factork =2 i
providing a level of confidence of approximately 95%
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL. 0-2717-3000 FAX. 0-2719-9484

Cert.No.: 23TW789
Page.: 1 of 2

Certificate of Testing

Equipment : DO Meter
Manufacturer : Hanna

Model : HI9146-04

Serlal No. : G00007931

ID No. : ELABDOHI914601

Received Date :
Test Date :
Reference :

Submitted by :
Laboratory Condition :
Test Procedure :

Tested by :

Approved by :

(/ )} Malee Butkruea
( ) Saithip Meangmai
( ) Warakorn Lerngagtrakul

Issue Date :

17 March 2023
20 March 2023
2303-0651DN-1

Envilab Co.,Ltd (Head office)
540, 540/1 Soi Bangkhae 7,
Bangkhae, Bangkhae, Bangkok 10160

Temperature (25 +5)°C

Humidity (50 + 20) %

In - house method : CP-CH9

by Comparison Technique with Azide Modification Method

Walalak Sirithean

Pl .

Approved Signatory

23 March 2023
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Cert.No.: 23TW79
Page.: 2 of 2

—

o 4

Condition of this result of calibration

-
p—

1. Reference Standard Instruments :
This certification is traceable to the International System of Unit through the reference standards
laboratory of Industrial Calibration Center, Technology Promotion Association (Thailand-Japan).

Instruments Serial No. ID No. Certificate No. Due Date
1) Burette - 130BU10 21CG1389 25 Mar 2023
2) Balance 1126143764 140RC004 22MM50 20 Sep 2023

ESNLESN LS

s,

2. Standard Material :-

)
Material Manufacturer Lot.No. Assay ('
Sodium Thiosulfate pentahydrate Merck AM1763316 100.2% f(
Result : Dissolved Oxygen Meter Adjustment With Air 100 % '

ST 4

Dissclved Oxygen Probe No.: KC1AO01TAF

s

Titration Method DO Meter )
Standard Deviation
(Azide Modification Method) Reading s
(mglL) (mglL) (mglL) ’q
8.14 8.16 0.0084 Y

Py

This report was certified only for the instrument we tested.It is allowabls to use for study
the system efficiency, The environmental impact control and present to organization it may concerned
Intend to use for advertising and referral purpose is prohibited.This report may not be reproduced
other in full,without written approval of the laboratory
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Certificate No. :

Submitted by :

Equipment :

Environment :

Date of Receiyed :
Date of Calib‘“":‘ ion
Date of Issui
Calibrated b

Calibration Method . :

% -Thé"‘fé&perature' scale uised was based on ITS-90

Certif icate of Calibration

66-400101-2 Page : 10f2

Envilab Co., Ltd,
540, 540/1 Soi Bangkhae 7, Bangkhae, Bangkok 10160

Air Chamber (Incubator)

Manufacturer : Memmert Model : IF 75

Range : N/A °C Resolution : 0.1 °C

Serial No. : D319.0066 - ID No. : ELABINCUBATOR2
On site calibration was carried out at the Laboratory, Envilab Co., Ltd.

Ambient Temperature : (23.0t024.5) °C

Relative Humidity - (55t060) %

Line Volfage (2245102260 V

21 February 2023
21 Februar} 2023
21 February 2023
Bunjerd Masri i

CAL-M4004, TLAS G-20

Reference Standard Instruments ¢ This certification is traceable to the International System of Units
Standard Digital Thermometer with RTD Probe
400046 & 400047  66-400066-2 03 Aug 2023 National Institute of Metrology Thailand (NIMT)

Approved by : ( /

B : (Buijerd Masri )

Supervisor
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Certificate No. :66-400101-2

Result of Calibration :

UUC Conditlon As-Received ;
Temperature measurement

Function :

Without Adjustment

Good

Certificate

@)

i

This instrument was setting air ventilation at position 0 (close)

~o

' f Cbi?at'on

Page : 2 0f2

Inside of Chamber

W =040

D =0.56

H =033
Capacity = 0.07

m

g2 B

3

Test Indicating & ey

i P Meiggjxred Temperature (! 9 ' Uncenﬁj;ﬁty
°c) 2alia] 4 | sl e

35.0 35.3 35.3 35.00)35.12 35.14| 35.10( 35.08 | 35.00 | 34.89

37.0 373 373 36.96(37.11137.12| 37.08 | 37.06 | 36.98 | 36.81 | 36.81 37.07 0.30
Test Setting Indicating Measured Measured Overall
Point Temperature Temperature Uniformity Stability Variation
(*cj (°C) (°c) (*c) (°C) (°c)
35.0 353 353 0.28 0.03 0.3

37.0 37.3 37.3 0.29 0.04 0.4

Remark The uncertainty is not combine uniformity of the air chamber

This result of calibration was found accurate as shown on date and place of calibration only,
This reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factor k = 2 "

providing a level of confidence of approximately 95%

-o0o -
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Certifite o | Ca’libratioﬁ

Certificate No. : 65-400577-1 Page : 10of2
Submitted by : Envilab Co., Ltd.
540, 540/1 Soi Bangkhae 7, Bangkhae, Bangkok 10160
Equipment : Air Chamber (Refrigerator)
Manufacturer : M-LAB Model : BIC-140
Range : N/A °C Resolution : 0.1 °C
Serial No. : 1011 ID No. : ELABBODCI40N03
Environment : On site calibration was carried out at the Laboratory, Envilab Co., Ltd.
Ambient Temperature : (22.0t023.0) °C
Relative Humidity (55t058) %
Line Voltage : (224.0 t0 226.0) V
Date of Received : 11 November 2022
Date of Calibration : 11 November 2022
Date of Issue : 12 November 2022
Calibrated by : Bunjerd Masri

Calibration Method :  CAL-M4004, TLAS G-20
The temperature scale used was based on ITS-90

Reference Standard Instruments : This certification is traceable to the International System of Units

Standard Digital Thermometer with Thermocouple probe

ID No. Cert. No. Due Date ceabi
400046 & 400028 65-400522-3 03 Apr 2023 National Institute of Metrology Thailand (NIMT)

Approved by : 'L

( Bunjerd Masri )

Supervisor

u
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Certificate No. :65-400577-1

Result of Calibration
UUC Condition As-Recelved :

Function :

i Without Adjustment

Good

Temperature measurement

ertifi_cate f Calibration

Page : 2 0f2

This instrument was selting air ventilation at position 0 (close)

Inside of Chamber

’( W=038 m
: 2 4 D =035 m
A
i 1 3 H =115 m
3
% Capacity = 0,15 m
H
’5 Hi2
5c
k 4 01/2 5¢c
Front
w
Test Settin; Indicating SRRy 5 e
T Measiired T ture (* C) @ Sensor No, Uncertaint
Paint Temperalure’ | Temperature ; es ¥ VATIERcR(oe i Seasot Ko M 4
C)  (*e) ¥f(ec) Pl 203 4]s 7 2| (300
4.0 4.0 40 [ 3939 a1 | 35| 41 | 38 | 42 0.56
Test Setting Indicating Measured Measured Overall
Point Temperature Temperature Uniformity Stability Variation
(°C) (°C) (°c) (*e) (°C) (°c)
4.0 4.0 4.0 0.7 0.1 0.7

Remark The uncertainty is not combine uniformity of the air chamber

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

This reported uncertainly of measurement was based on a standard uncertainty multiplied by a coverage factor k = 2 R

providing a level of confidence of approximately 95%

-00o -
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| Certificate of Calibration

Certificate No. : 66-400156-2 Page : 1 of 2
Submitted by : Envilab Co., Ltd.

540, 540/1 Soi Bangkhae 7, Bangkhae, Bangkok 10160
Equipment : Air Chamber (Oven)

Manufacturer : Memmert Model : UF75

Range : N/A °C Resolution : 0.1 °C

Serial No. : B319.0600 ID No. : ELABHAOVENO0600
Environment : On site calibration was carried out at the Laboratory, Envilab Co., Ltd.

Ambient Temperature : (30.0 t0 30.8) °C

Relative Humidity - (60to 65) %

Liné Voltage (2242102250 V'

23 March 2023

: 23 March \5023

25 March 2023 .
Calibrated by Permpon Chanpu
Calibration Method :  CAL-M4004, TLAS G-20

T 'Thé*iéi;\peratxir'é i&"Used was based on ITS-90"

Reference Standard Instruments @ This certification is traceable to the International System of Units
Standard Digital Thermometer with Thermocouple probe
ID No. Cert. No. Due Date Traceability
400029 & 400030  65-400548-1 26 Apr 2023 National Institute of Metrology Thailand (NIMT)

Approved by :

-

(Eﬁnjerd Masti )

Supervisor

A ; W ]
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Certificate No. :66-400156-2

Result of Calibration :

UUC Condition As-Received :

Function :

Without Adjustment

Good

Certific_a.te' _of

afe C

Calibration

Temperature measurement
This instrument was setting air ventilation at position 0 (close)
2
r b
1 3

W =040
D =033
H =056

Capacity = 0.07

Page : 2 of 2

Inside of Chamber

m

5.8 3z

H/2

/2
Test Sett Indicating 4
Point Tempci‘é“ a;:q% Temperature r ) @ Sensor No ’j Uncer[aj.!]ty
ol (o K3 T 7
1040 1035 1043 11037 | 104
110.0 109.5 110311103 1103 109.7
180.0 179.0 180.1 [ 180.3] 180.1 179.2
Test Setting Indicating Measured Measured Overall
Point ! Temperature Temperature Uniformity Stability Variation
(°c) (°c) (°C) (°c) (°c) ()
104.0 103.5 103.5 0.7 0.1 0.8
110.0 109.5 109.5 0.8 0.1 1.0
180.0 179.0 179.0 1.4 0.2 1.5

Remark The uncertainty is not combine uniformity of the air chamber

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

This reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factor k = 2 !

providing a level of confidence of approximately 95%
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Certificate No. :

Submitted by :

Equipment :
Environment :

Date of Recel%i:
Date of Call:lia '
Date of Issui},
Calibrated by :

Calibration Method

400029 & 400031

Cert1f1cate of Calibration

66-400056-1 Page : 10f2

Envilab Co., Ltd.
540,540/1 Soi Bangkhae7, Bangkhae, Bangkok 10160

Water Bath

Manufacturer : Memmert Model :  WNB29

Range : N/A °C Resolution :0.1 °C

Serial No. : L617.0156 IDNo. : ELABWBWNB29NO1
On site calibration was carried out at the Laboratory, Envilab Co., Ltd.

Ambient Temperature : (22.5t023.0) °C
‘Relative Humidity o (@5t050) %.

Standard Digital Thermometer with RTD probe

Line Voltage 24.0 to 225.0)V
02 Februaty 2023
: 02 February 2023 e
04 February 2023 |
Permpon Chanpu , :
£ T hls u)strument was gahbrated by In-ho’{lkgmethod CAL M4006 based on ASTM E715-80
The temperature scale used was based on ITS-90
Reference Standard Instruments : This certification is traceable to the International System of Units
Cert. No. Due Date Traceability
65-400549-1 22 Apr 2023 National Institute of Metrology Thailand (NIMT)

Approved by : /

( Bunjerd Masri )

Supervisor




) cal@yahoo.com, calibrat 1S L
Certificate of Calibration
Certificate No. :66-400056-1 Page : 2 0f 2

Result of Calibration : Without Adjustment
UUC Condition As-Received : Good
Function :  Temperature measurement

Front

Test Indicating [Measured Temperatu Measured
Point Temperature No. Stability
(€} 2 [ & (°c)
95.0 95419568 10

Remark The uncertainty is not combine uniformity of the water bath

This result of calibration was found accurate as shown on date and place of calibration only,
This reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factor k =2,
providing a level of confidence of approximately 95%

-00o0 -

JdeiJdey Thib

Fruilalh On 1A e |




Certificate No. :  66-300140-2 Page : 10of2

Submitted by : Envilab Co.,Ltd.
540, 540/1 Soi Bangkhae 7, Bangkhae, Bangkok 10160

Equipment : Cylinder
Manufacturer : PYREX Class: A
Capacity 50 ml Graduation : 1 ml
ID No. : C-WW-003/23

Environment : Ambient Temperature : (23+2) e
Relative Hummidity : (50

Air Pressure

: 15 March 2023

Date of Calibration : 20 March 2023
Date of Issue -" 20 Max‘ch:20i3

Calibrated by : Atekiat Sombun

Calibration Method : In-house method CAL-M3001 based on ASTM E 542-01

Reference Standard Instruments : This certification is traceable to the [nternational System of Units

Electronic Balance

ID No. Cert. No. Due Date Traceability
241002 65-200370-1 02 Jun 2023 National Institute of Metrology (Thailand) (NIMT)

Approved by :

( Wipa Tovadee )

Supervisor

Envilab CoLitd. gaansipaiuaugmnw



Certificate No. : 66-300140-2

Result of Calibration : This result of true Volume is referred to standard temperature at 20 °C

UUC Condition As-Received : Good

1ib @hotmail.c

| Cex‘ticate‘ Of Calbratidn |

Page : 2 of 2

Nominal Volume ( ml)

Measuring Volume( ml)

30

50

29.98

50.12

Uncertainty of measurement with in

* 0.054 ml
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