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Verification Report No.
AB604 -TSP 02

O pvM O Onsite
Site: US¥n 1AWLILEL 9Aa
UTM : 47P N1514475 E654269 Date: 1 Apr 23
Sampler: ETSP#15 Technical: Sanayu J.
Recorder: TEST Report Approval:" Wisan R.
CONDITIONS
Barometric Press. (hPa). 1010.0 Corrected Pressure (mm Hg): 757.6
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 Environmenial, 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 12.97 2175 52.0 51.32 Slope = 11.0469
2 9.42 1.855 48.0 47.37 Intercept = 26.9380
3 6.71 1.566 44,0 43.42 Corr, coeff,= 0.9957
4 4,48 1.278 42.0 41.45
5 2.42 0.944 38.0 37.50 # of Observations: 5
T i Range of Chart 40
at 1.1 - 1.7 m3/min. 46
400
T
w0 B B
np M
| Calibrated by :-
3 ! ( Sanayu Jantason )
% e e S April 2023
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T A — T - ! | - ( Wisan Ritthikamon )
! 4o 1 . ] e 1 April 2023
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Verification Report No.

A6604 -PM 02
lr PM [ Onsite
Site: v3¥W WAUTILAY 98
UTM : 47P N1514475 E654269 Date: 1 Apr 23
Sampler: EPM#01 Technical: Sanayu J.
Recorder: Test Report Approval: Wisan R.
CONDITIONS
Barometric Press. (hPa): 1010.0 Corrected Pressure (mm Hg): 757.6
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 QRIFICE
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 1 iC LINEAR
Test# (in} (m3/min) (chart) (corrected) REGRESSION
1 12.13 2,160 52.0 32.98 Slope = 11.0835
2 10,39 1,999 48.0 30.46 Intercept=8,7062
3 8.86 1.847 46.0 29,19 Corr. coeff.= 00,9966
4 5.98 1.519 40.0 25.38 SFR= 1,141
5 4,87 1:371 38.0 24,11 SSP= 33.65
# of Observations: 5
Range of Chart 32
at SFR +10% 35
150 T ——
] |
i -
) SN . NSRRI SONY. | ((. -
i |
%0 ; e e— «%
| i / Calibrated by ; %
j 1 I (Sanayu Jantason )
i i 1 April 2023
4 .0 — ! | —
_ !
! ] i. | i Approved by : A
e | kB4 i ( Wisan Ritthikamon )
% l ! 1 April 2023
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i 0w 1% ' o0 B0 im am
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SO, Analyzer Verification Test Report

Calibration Report No.: 6604001

M pm

Calibrated Date: 1-Apr-23
Ul

Onsite

Instruments Information

Page:1/1

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

Manufacturer THERMO
S/N: ESOTE43C102362

Calibration System

Calibrator Unit Standard Gas
Dilutor Mode! ESA MGC101 NO Conc 44.68 PPM
S/IN: 792 S0O2 Conc 45.34 PPM
ZERO AIR Genearator ZAG7001 CO Conc 4500 PPM

SIN: 644 Expire Date: Feb 19,2024 EB0140762
Environment: Temperature_26.2 °C Humidity:_50 %RH
Calibration Report
Zero Span
Status - - - =
Reference Reading Dnift Reference Reading Drift%
(PPR) (PPRY (PPR) (PPB) (PPE) 2
Before 0.0 2.3 2.3 400.0 413 3.3
After| 0.0 0.8 08 4000 | 405 1.3
Single Point Calibration Chart
500
450 1
400 ¢
@ 350
& 300
2 250
T 200
Q
© 150
100 -
50
0
Reference (PPB)

o Sahin

This report not be reproduced except infullwithout the written approval of Neediss Supply Instrument Co., Lid.

www.nesdiss.com

R R

':-L?"‘-‘:f..'mr |

.
T

SUTBIFEUUID



: . e el - - -~
A heed's = uitv I dwnane Busaguliui A4
N f Neediss Supply Instrument Co.. Ltd.

36 TR VA 7 WETIHTRA SRUNEA NPV 1D 530 SO Bergiahon 7 Songhnos Rengklras Baogis
LR A N Y e L L e AT RGOS s ——————————————————————"]

MODEL . S02 ANALYZER Model 43C THERMO DATE : 1-04-2023
S/IN : ESOTE43C102362
Test Function Value Before After
Range 500 (PPB) 500 500
-650 653
PMT VOLTS -450--850 (V) ; o
990 985
LAMP VOLTAGE 950 - 1,200 (V) B
32568 32577

LAMP INTENSITY 20000 - 50000 Hz

37 37
INTER TEMP 15-45DEGC )
49 49
CHAMBER TEMP _ 47-51C
-2.5 -2.5
COOLER TEMP _ -5-(-2)DEGC S A
764 765
PRESSURE __ 400-10000mmHg §
0.42 0.4

FLOW __ 0350-0.650LPM

Sheedlss

, — Neediss Supply Instrument Co..Ltd,
Calibrate By : St V2 A Approve By : %

Sirirat Poonlak Sarawut Keawsrinual

Date: 1-Apr-23 Date: 1-Apr-23

This report not be reproduced except infull,without the written approval of Neediss Supply Instrument Co., Ltd.
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NOx Analyzer Verification Test Report

Calibration Report No.: 6604001 Page:1/2
Calibrated Date: 1-Apr-23

pm [ Onsite
Instruments Information

Analyzer Type: NO/NO2/NOx Analyzer Manufacturer THERMO
Model: 42C S/N: ENOTE42C412226

Calibration System

Calibrator Unit Standard Gas
Dilutor Model ESA MGC101 NO Conc 44.68 PPM
SIN: 792 S02 Cong 45.34 PPM
ZERO AIR Genearator ZAG7001 CO Conc 4500 PPM
S/N: 644 Expire Date: Feb 19,2024 EB0140762
Environment: Temperature_ 27.1 _°C Humidity: 52 %RH

Calibration Check ( Before adjust )

Zero Span
GAS Reading Value Expected Value Drift Reading Value Expected Value
(Ppb) (ppb) (ppb} (ppb) (ppb) Drift%
1000 NN SIS | M1 N | 2.4 412 4000 1.5
NO, O AR KON (7 W IO, JUSNR [ESNN -1 VS S W | S A
NOx 3.1 00 bl 414 400.0 1.7
Calibration Check ( After adjust )
Zero Span
GAS Reading Value Expected Value Drift Reading Value Expected Value
(ppb) (ppb) (Jele) (ppb) (ppb) Drift%
NO 0.5 0.0 o 05 42 | 4000 | . 02
NO, 0.7 0.0 o el e b 20l et D i e L i
NOx 1.2 0.0 1.2 404 400.0 0.5

450
o 400
=
= 350 -
g
5 300
9 250
x
© 200 -
BN
= 150
[ =4
< 100
50 4
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MODEL : NOx ANALYZER Model 42C THERMO DATE :1-04-2023
SIN :CNOTE42C41222
Page:2/2
Test Function Value Before After
Range 500 (PPB) 500 500
-675 -678
PMT VOLTS -450--850 (V)
LAMP VOLTAGE 950-1,200 (V)
43 43
INTER TEMP _15-45DEGC o :
49 50
CHAMBER TEMP _47-51C = | [ =
2 3
COOLER TEMP S5-(-2)DEGC B | B o =
350 380
[PRESSURE 400 - 1000.0 mm Hg -
0.45 0.46
SAMPLE FLOW_0.350 - 0.900 LPM B A,
0.05 0.05
OZONEATOR FLOW 0.035 - 0.075 LPM
12/9.0 i 12/9.1
No/Nox BKG S _—
1.0/0.8 0.9/0.8
No/Nox Slope T — NSO W P

Calibrate By : S{W . Approve By : %—f

Sirirat Poonlak Sarawut Keawsrinual

Date: 1-Apr-23 Date: 1-Apr-23
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Verification Test Report

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

Calibrated Date: 1 April 2023
Site - VI¥nAEUTUEY e

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.T252953
Date of Calibration : 02 December 2022

Result of Test

Reference Standard Instrument reading Error Adjust
(dB) (dB) (dB) (dB)
93.92 93.94 0.02 83.92

Calibrated By: 1/\1.5\%

( Sanayu Jantason )
Date: 1 April 2023

Approve By;

( Wisan Ritthikamon )
Date: 1 April 2023

‘This report shall not be reproduced except infull,without the written approval ot Envilab Co.,Ltd.
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Verification Report No.

A6604 -TSP 01

PM [0 Onsite
Site: v3¥W Wuhiudy e
UTM : 47P N1514475 E654269 Date: 1 Apr 23
Sampler: NTSP#11 Technical: Sanayu J.
Recorder: TEST Report Approval: Wisan R.
CONDITIONS
Barometric Press. (hPa): 1010.0 Corrected Pressure (mm Hg): 757.6
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 Environmenlal, Inc Qstd Slope: 1.63957
Model: TE-5028A Qstd tntercept: -0.01202
Serial#: 1328 Date Certified: 19 Jan 2023
CALIBRATIONS
Plate or H20 Qstd | IC LINEAR
Test# (in) (m3/min) (chart) (corrected) REGRESSION
1 12.10 2.101 50.0 49.34 Slope = 10.2722
2 9.88 1.899 48.0 47.37 Intercept = 27.8347
3 8.42 1.754 46.0 45.40 Corr, coeff.=  0.9925
4 5.57 1.428 44.0 43.42
5 2.62 0.982 38.0 37.50 # of Observations: 5
Range of Chart 40
at 1.1 - 1.7 m3/min. 45
D e _._' -
08 ./‘__., s ﬂi .
N ) —1| =) D Calibrated by :
g ] | ( Sanayu Jantason )
E aua | 1 Aprl' 2023
B e ME.._...._,. = . } —— B —
| i
200 - -
- Approved by : )
L - ( Wisan Ritthikamon )
P T 1 April 2023
nnﬂw 0% m ‘8 :‘;ﬂ 250

Tnis regedt shall not be reproducad extept ifull, without tha written agpraval of Enviab Co., L,

B www.eviltesting.com
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Verification Report No.

AGCO4 -FM 01
¥ PM C Onsite
Site: W3 WAULHIUAL da
UTM : 47P N1514475 E654269 Date: 1 Apr 23
Sampler: NPM#13 Technical: Sanayu J.
Recorder: Test Report Approval: Wisan R.
CONDITIONS
Barometric Press. (hPa): 1010.0 Corrected Pressure (mm Hg): 757.6
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: 1.02667
Model: TE-5028A Qstd Intercept: -0.00753
— ___ Serial#; 1328 Date Certified: 19 Jan 2023
CALIBRATIONS
Plate or H20 Qa | IC LINEAR
Test# (in) (m3/min) (chart) (corected) REGRESSION
1 12.03 2.151 50.0 31.73 Slope = 10.1267
2 9.67 1.929 44.0 27.92 Intercept = 9,1422
3 7499 1.754 42.0 26.65 Corr. coeff.= 0.9929
4 4.76 1.356 36.0 22.84 SFR=  1.141
5 2,34 0.953 30.0 19.04 SSP= 3262
# of Observations: 5
Range of Chart 32
at SFR +10% 34
5.4 -
i
|
200 e ——— e
i 1
| i f&i%
[ ’ / | . Calibrated by :
B i e e i e e T
: T 1 April 2023
P | | T N
| i 1
i -
e - -
| | | Approved by :
I . ' o __!L - ! ( Wisan Ritthikamon )
i , | i 1 April 2023
l 1
04 - e - -
am a9 m 0 $1- A

This raport shall not be reproduced excopt sifull, wilhou! the wilten approvst of Enviab Ca, Ltd

= www.evitesting.com

Ernvironmormtal rosponstlility with Accurmcy measwremeont

LM 29 Az 00 D\ oAkt




aqneeds

3% [N wNwAR 7 l‘\ !r A CRRLTNG

&

A"IJT\" tr))

=

uFEw fida Trviana Suasguiuv 3108
Neediss Supply Instrument Co
53 S0i Bongknoe 7 PBongkhae Bangkng

Ltd

40}

SO, Analyzer Verification Test Report

Calibration Report No.: 6604002
Calibrated Date: 1-Apr-23

pM [ onsite
Instruments Information

Page:1/1

Analyzer Type: SO2 Analyzer
Model: THERMO. 43C

Manufacturer THERMO
SIN: ESOTE43C069865

Calibration System

Calibrator Unit Standard Gas
Dilutor Model ESA MGC101 NO Conc 44.68 PPM
SIN: 792 S0O2 Conc 45.34 PPM
ZERO AIR Genearator ZAG7001 CO Conc 4500 PPM
SIN: 644 Expire Date: Feb 19,2024 EB0140762
Environment: Temperature_26.2 °C Humidity:_ 50 %RH
Calibration Report
Zero Span
Status - - -
Reference Reading Drift Reference Reading Drift%
(PPB) (PPE) (PPB) (PPB) (PPB)
Before 0.0 4.5 4.5 400 i} __ 28
After 0.0 0.2 02 400.0 402 | 05
Single Point Calibration Chart
500 +
450 +
-
@ 350 +—
2 300
2 250 +
B 200 - :
Q |
© 150 - '
100 -
50 1=
0
Reference (PPB)

R |

This report not be reproduced except infull,withour the written approval of Neediss Supply Instrument Co., Led.
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ESOTE43C069865

: SO2 ANALYZER Model 43C THERMO

utEv A0 dviviong E‘I\lﬂ"’l Wi 31d e

Neediss Supply 1ndtrument Coe.., Ltd,

RELIE S SR R EECH

¥ S Borglanoe 7 IDahig Bonuida Honaion

DATE : 1-04-2023

Test Function Value Before After
JRange 500 (PPB) 500 500
-650 -653
PMT VOLTS -450--850 (V) o g fi:
990 985
ILAMP VOLTAGE 950-1,200(V) _
32568 32577
LAMP INTENSITY 20000 - 50000 Hz - — ) S 5
37 37
INTER TEMP 15-45 DEGC o el
49 49
CHAMBER TEMP 47 Z 51 C e e £ A e 8 . - . - = e e e e e 444 e 4144 it
2.5 2.5
[COOLER TEMP  -5-()DEGC
764 765
|PRESSURE  400-10000mmHg |- —
0.42 0.4
FLOW 0.350 - 0.650 LPM -
N eediss Supply hisstrum
¥ s -—-‘,.>
Calibrate By : D VAot Approve By : %
Sirirat Poanlak Sarawut Keawsrinual
Date: 1-Apr-23 Date: 1-Apr-23
This report not be reproduced except infull without the written approval of Neediss Supply Instrument Co., Ltd.
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NOx Analyzer Verification Test Report

Calibration Report No.: 6604002 Page:1/2
Calibrated Date: 1-Apr-23

1 pm [ Onsite
Instruments Information

Analyzer Type: NO/NO2/NOx Analyzer Manufacturer THERMO
Model: 42C S/N: ENOTE42C304779

Calibration System

Calibrator Unit Standard Gas
Dilutor Model ESA MGC101 NO Conc 44.68 PPM
SIN: 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_ 27.1 °C Humidity:_ 52 %RH

Cualibration Check ( Before adjust )

Zero ' Span
GAS Reading Value Expected Value Drift Reading Value Expected Value
(ppb) (ppb) (ppb) (PPD) (pPDb) Drift%
| NO 58 0.0 | 58 410 400.0 1.2
NOp | . - .00 27 30 00 _ 04
NOx 8.3 0.0 8.3 413 400.0 1.6
=D P e S Es
Calibration Check ( After adjust )
Zero Span
GAS Reading Value Expected Value Drift Reading Value Expected Value
(ppb) (ppb) (ppb) (pPb) (ppb) Drift%
_NO b asOE . M 800 o 0.6 a0d 400.0 DO |1 S—
_____ e ——— e e e 0 vt DU mee Lo L
X e ) TV — S L 4000 | 09
| | |
Single Point Calibration Chart |
I
450 4109
o 400 - B 404.0
Z; 350 fez"’y :
o= FO0 i e e e R e e s 1
§ 250 f———————m S f-”’,’)”' ———— Afer i
§ 200 4 ,”'}V - - --- Belore :|
5 150 5 = !
< 100 o —— '
50 A e tetn |
0
_ 400.0
NO Reference Value (ppb)

This report not be reproduced except infull,without the written approval of Neediss SktpPYy'"Ta';truﬁ;!ml\c<3-- Lad.
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MODEL > NOx ANALYZER Model 42C THERMO DATE : 1-04-2023
S/N : ENOTEA2C301779
Page:2/2
Test Function Value Before After
Range 500 (PPB) 500 500
: -675 -678
PMTVOLTS -450--850 (V)
LAMP VOLTAGE 950- 1,200 (V) o B
43 43
INTER TEMP 15-45DEGC o
49 50
CHAMBER TEMP 47-51C 3 5 S ppe
-2 -2
COOLER TEMP  -5-(2)DEGC N— = e i
350 380
PRESSURE 400 - 1000.0 mm Hg o o
0.45 0.46
SAMPLE FLOW (.350 - 0.900 LPM . | A o L
0.05 0.05
OZONEATOR FLOW 0.035 - 0.075 LPM
12/9.0 12/9.1
|[No/Nox BKG ~ e W S I
1.0/0.8 0.9/0.8
{No/Nox Slope

Calibrate By :

SRR

Date:

Sirirat Poonlak

1-Apr-23

Approve By :

Date!

Sneediss

Neediss Supply Instrument Co..L1d.

Sarawut Keawsrinual

1-Apr-23

. i : T : : : i o i e A o . v
lhis report not be reproduced except infull,without the written appraval of Neediss hfﬁg.ﬁlﬁdmmtnr o, Led.
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Verification Test Report
Report No.:

[Z PMm

Calibrated Date:
Site :
Equipment:
Manufacturer:
Model:

Serial :
Environment:

Reference Standard:

] Onsite UTM: 47P N 1514455 E 654248

1 April 2023
vigniauhudy A1dn
Sound Level Meter
PULSAR

45

0013

Temperature 25 °C Humidity 71 %RH

Acoustic Calibrator Class 1 Model CB011,CESVA

Serial No.T252953
Date of Calibration : 02 December 2022

CONDO -SLM 02

Result of Test
Reference Standard Instrument reading Error Adjust
(dB) (dB) (dB) (dB)
93.92 93.94 0.02 93.92

Calibrated By:

Date:

Approve By:

Date:

e

( Sanayu Jantason )
1 April 2023

( Wisan Ritthikamon )
1 April 2023

This report shall not be reproduced except infull,without Lhe written approval of Envilab Co.,Ltd.
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TISCH

Environmental

RECALIBRATION
DUE DATE:

January 18, 2024

Calibration Certification Information
Cal. Date:  January 18, 2023 Rootsmeter 5/N: 438320 Ta: 294 °K
Operator:  Jim Tisch Pa; 750.1 mm Hg
Calibration Model #:  TE-5025A Calibrator S/N: 0759
Vol. Injt 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, ] 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 ) 2
Vstd Qstd \/AH( Pstd Ta Qa 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
0.9857 1.1183 2.2365 0.9893 1.1179 1.3939
0.9886 1.1700 2.3456 0.9883 1.1685 1.4683
0.9833 1.4067 2.8289 0.9829 1.4062 1.7708
m= 2.03736 m= 1.27576
QSTD b= -0.03733 QA b= -0.02337
r= 0.99997 r= 0.99997
Calculations
Vstd=|AVol{(Pa-AP)/Pstd)(Tstd/Ta) Va=|AVol((Pa-AP)/Pa)
Ostd=|Vstd/ATime Qa=|Va/ATime
For subsequent flow rate calculations:
= #,Eg__\f_T.sL)\ \ = 1/ [/ D \\ .»\
Qstd 1/m<(\/n.u.( pstd \ Ta }-b/ Qa l,m\\.{ ﬂHi Ta/F a),/ i
Standard Conditions
Tstd: 298.15 o 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
Paf actual barometric pressure {mm Hg) the Atmosphere, 9.2.17, page 30
b: intercept
m: slope

www.tisch-env.com
TOLL FREE: (877)263-7610
FAX: (513}467-3009

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

771067 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthabuii 11120
Tel.(02) 964-6211 Fax.(02) 964-5155, c-mail : calibratech. cal@yahoo com, calibratech _cal@hotmail.com

Certificate of Calibration

Certificate No, 66 200035-1

Submitted by : Envilab Co,, Ltd,

540, 540/1 Soi Bangkhae 7, Bangkhae, Bangkok 10160

Equipment : Electronic Balance
Manufacturer :  Sartorius Model : SECURA224-18
Serial No. : 0034803270 ID No. : ELABBALANCEN04
Capacity : 220 g Resolution : 0.0001 g
Environment : On site calibration was carried out at the Balance Room, Envilab Co., Ltd,
Ambient Temperature : (23.410237) °C
Rblative Humidity  :  (61.4 10 62.8)
Air Préssure A% 1010.0
Date of Received. : 02 February 2023
Date of Calibration : 02 February 2023
Date of Issue : 04 February 2023
Calibrated by ; ~ Akaradath Thippichai
Calibration Method : In-house method CAL-M2001 based on UKAS Publication ref : LAB 14

Edition 7 - November 2022

CALIBRATION 0030

Page : 10f2

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

Standard Weights
ID No. Cert, No. Duc Date Traceability
E261-E2624 C02222345 10 Nov 2023 National Institute of Metrology (1'iailand), (NIMT)

Approved by :

The Uncertainties are for a confiderice probability of approximately 95%

( Surachai Promthong )

Laboratory Manager

I'nis-cerificate may not be reproduced other than in full exeept with the prior written approval :uf[i}e.,Culibnﬂeéh\ Co.,Ltd,
FE B Ry | ¥ S
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Calibratech Co.,Ltd.

W106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel.(02) 964-6211 Fax.(02) 964-5155, e-miail ; calibratech. cal@yahoo.com, calibratech _cal@hotmail.com

Certificate of Calibration

Certificate No. : 66-200035-1

Result of Calibration : Without Adjustment

UUC Condition As-Recejved : Good

Departure of indication from nominal value

Nominal Value Correction Uncertainty

() ® t (g)
S 0.01 0.0001 0.00011}
0.1 0.0001 0.00011
1 0.0000 0.00011
2 0.0001 0.00011

5 0.0000 0.00012,
10 0.0000 0.00011
20 0.0000 0.00013
50 0.0001 0.00014
100 0.0000 0.00020
200 -0.0001 0.00038

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

This reported uncertainty of_ineasurement.was based on a standard-uncertainty mutiplied by a-coverage factor k=

providing a level of confiderice of approximately 95%

Eccentric error Load test : 50 g
A B C D E
-0.0001 0.0001 0.0000 -0.0001 0.0000 g

Repeatability Load test : 200 g
Stdev. : 0.00000 g

-00o -

CAL-F0031-03

Page : 2 of 2
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Calibratech Co.,Ltd.

7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120

NSC-TISI-TIS17025
CALIBRATION 0030

Tel.(02) 964-6211 Fax.(02) 964-5155, c-mail : calibratech_ cal@yahoo.com, calibratech_cal@hotmail.com

Certificate No,

Submitted by :

Equipment :

Enyvironment :

Date of Received :
Date of Calibration :

Date of Issue :

Calibrated by :

Calibration Method :

Certificate of Calibration

66-200035-2 Page : 1 of 2

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

Electronic Balance

Manufacturer ; Sartorius Model : SECURA3102-1S
Serial No. : 0034409695 IDNo. : ELABBALANCENO3
Capacity : 3100 g Resolution : 0.01 g

On site calibration was carried out at the Balance Room, Envilab Co., Ltd.
Ambient Temperature : (23410236) °C

Relative Humidity i (59510619 %

Air Pressure  : s 101 1.0 mbar

02 February 2023

02 February 2023

04 February 2023

Akaradath Thippichai

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

Edition 7 - November 2022

Reference Standard Instruments ; This ceitification is traceable to the International System of Units

Standard Weights
1D No, Cerl, No. Due Date Tr ili
FI181-F182] 66-210034-1 30 Jul 2023 National Institute of Metrology (1 hailand), (NIMT)

The Uncertainties are for a confidence probability of approximately 95%

L=FO031:03

Approved by :

( Surachai Promthong )

Laboratory Manager

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

Certificate of Calibration

Certificate No. : 66-200035-2

Result of Calibration : Without Adjustment

UUC Condition As-Received : Good

Departure of indication from nominal value

Nominal Value Correction Uncertainty
(g) (® x (g
10 0.00 0.0082
20 0.00 0.0082
50 0.00 0.0082
100 0.00 0.0082
200 0.00° 0.0083
500 0.00 0.0085
1000 0.00 0..0 110
1500 6.00 0.012
2000 0.00 0.012
3000 0.00 0.023 .

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

Page : 2 of 2

This reported uncertainty of measurement_was based. on a:standard uncertainty mutiplied by a-coverage factor k= - 2:00,

providing a level of confidence of approximately 95%

Eccentric error Load test : 1000 g
A B C D E
0.00 -0.01 0.01 000 0.00 g

Repeatability Load test : 2000

om

Stdev. : 0.000 g

-ofo -

"AL-F0031-03
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NSC-TISI-TIS 17025
qq °T|STH 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. Programmablc Attenuator Tamagawa TPA-303A S/N OF 2214.

4. Digital Multimeter Agilent 34401A 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 Repcrt/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from Ihe goveinor of TISTR.

FM.BL.MTC.002 Rev.4

Head Office Office/Laboratory Office

35 Mu 3 Tarnbon Khiong Ha, Arnghoe Khlong Luang,  Soi 1C, Bangpoo Industrial Estate, Sukhumvit Road. _=-=125 Phahonyothin Road. Chatuchak: Bangkok 10900,
Changwat Pathurmthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Th

Tel. (66) 0 2577 9000 Tel. (66) 0 2323 1672-80 ext. 115, 116 ) 257942

57% 8572

Fax. (66) 0 2577 $009 Fax {66) 0 2323 9165 L
el il s rumpatedti or 1h Webhsite: ek _mail - o o arnd s ek bia -W’
C-rnail : rumpai@tistr.or th Wedsitewww tistr.arth C-mail : mtce@tistr.or.th X rﬁfﬂb}(ﬁﬁ E“?’?L%’lﬁﬂ fag
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NSC-TISI-TIS 17025
CALIBRATION 0037

I73TISTR

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request Nao. 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 20uPa at 1000 Hz
Acoustic Output in dB re 20ptPa , Corrected to Reference Conditions : 101.325 kPa, 23.0°C and 50 %RH

1. Sound Pressure Level

Standard Microphone Measured Sound Pressure | Deviated value | Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) [EC60942:2003 Class 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) IEC60942:2003 Class 1
1/2 inch Bruel&XKjaer 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
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 : .ﬂi’i‘-’?@““g}__f.}; ?
fle— IZ. SR b A
...... N R R L T e --&MF Tt 2 '. x
(Mr.Weerachai Deechaiyae) (NIEPTaY ¥
-~ Dareetors”
Electrical and EQ&ﬁxgﬁn‘aﬁds Laboratory
Date of Calibration 1 2 Dec. 2022 Industrial Metrology and Testing Service Centre
Date of Issue : 2 Dec. 2022 Ref: 2011265112805100001
End of Certificate - )

The results relate only o the items tested/calibrated or value assigned.
Adlvertising the Report/Certificate and publicily of the results except in full zre prohibited unless written permission is obtained from the governor of TISTR,

—

FM.BLMTC.002 Rev.4

Head Ollice Oftice/Labotalary Otfice

35 Mu 3 Tarnbon Khlong Ha, Arnphoe Khiong Luang,  Soi LC, Banvpoo industnal tstate, Sekhumvit Road, 196 Phahonyothin Road, Chatuchak, Bangkek 10500,
Changwat Pathurtheni 12120, Thaitenid Arnphios Saco, Changaol Samutprakan 10280, Thailasgls Hiiditand

Fel. (66} 0 2577 8400 Tel (60 B0 et 115, 114 SIS <o SRR 2570 1121-30.oxt. P219, 5225, 5217

Fax. (66) 0 2577 9069 Fax, (66) 0 2323

E maail o+ mara;aictickr A th A famcitsmanene Bobe one Th Eom=il - rdeene e=r e i
B2 s SUMPE I Lo SEEeTH LSO, = St LA R



e e T T eI S i T e e

- Airgas Specialty Gases
Alrgas Airgas USA LLC
s 6141 Easton Road
an Air Liquide company Plumsteadville, PA 18949
Airgas.com

CERTIFICATE OF ANALYSIS
Grade of Product: EPA PROTOCOL STANDARD

" Customer: AIR LIQUIDE (THAILAND)
LTD
Part Number: EO5NI91E15A0003 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: C0O,C0O2,NO,NOX,SO2,BALN Certification Date: Jan 03, 2022

Expiration Date: .Jan 03, 2030

Cedificalion performed in accordance with “EPA Traceability Protocol for Assay and Certification of Gaseous Calibration Standards (May 2012)" document EPA
600/R-12/531, using the assay procedures listed. Analytical Methodology does not require correclion 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 ihe use of this calibration mixture, All concentrations are on a
mole/mole basis unless otherwise noted,

Do Not Use This Cylinder below 100 psha., l.e. 1.7 megapascals.

ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay
Concentration Concentration Method Uncertainty Dates
NOX 100.0 PPM 100.2 PPM G1 +/- 0.9% NIST Traceable 12/27/2021, 01/03/2022
CARBON MONOXIDE 100.0 PPM 98.02 PPM G1 +/- 0.5% NIST Traceable 1212712021
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 % G1 +/- 0.9% NIST Traceable 12/27/2021
NITROGEN Balance
CALIBRATION STANDARDS
Type Lot ID Cylinder No Concentration Uncertainty Expiration Date
NTRM 09010241 KALO048394 98.48 PPM CARBON MONOXIDE/NITROGEN +/-0.5% Oct 16, 2024
NTRM 200610-56 CC733475 98.61 PPM NITRIC OXIDE/NITROGEN +/-0.6% Oct 06, 2026
GMIS 124206889119 CC322885 4.294 PPM NITROGEN DIOXIDE/NITROGEN +/-2.0% Sep 03, 2024
NTRM 11010419 KAL004813 99.6 PPM SULFUR DIOXIDE/NITROGEN +/-0.8% Jul 28, 2023
NTRM 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 AUP20310245 NO FTIR Dec 16, 2021
Nicolet iS50 FTIR AUP2010245 NO2 FTIR Dec 28, 2021
Nicolet iS50 FTIR AUP2010245 SO2 FTIR Dec 23, 2021

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

uFEOX5CX

“;7/,’// oz/ﬁ/l// U f%ﬁm

Approved for Release Page 1 of 160-402305646-1
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CALIBRATION LABORATORY CO.,LTD.

=

A

2/10-11,14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230 1
-

Tel. 02-578-0353-4 Fax: 02-578-2672  www.cal-laboralory.com  E-mail:sale@cal-labcratory.com *4:,—/,:3:“\59 AT
i et CALIRAATION
C ’_C frehl illr.%ih:SI\.l!Il‘l:: II;A:J‘:\K;MEV
ACDM-2814

Accredited
ISO/IEC 17025

Supplement to Calibration Certificate No. Q22080017

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE ¢ VIBRATION METER
MANUFACTURER ¢  INSTANTEL

MODEL / TYPE s 721A2601/721A3301

SERIAL NO. +  UM14632/UM14632[EVMINMMATE4632}
CLID. NO. i 252101369

JOB CONTROL NO. - 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 Laboratery Co., Ltd.

Calibrated By : Suwit Phuanbusabong

Calibration Engineet

é Caspnanisy Limasatoss Catlp

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. Q22080017A1
w8 ]
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CALIBRATION LABORATORY CO.,LTD.

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

ANSI Nationat Aceréitiian Bunrd
ACCREDITERD
Tel 02-578-0353-4 Tax: D2-578-2672  www.callaboralory.com  E-madsale@calHaboralory.com

CALIBHATION ANU

C [ — DIACNSIONAL PMCASUNEMENT
( ACOM 2814

Arcredited
ISO/IEC 17026

REPORT OF CALIBRATION

FOR

NOMENCLATURE : VIBRATION METER

MANUFACTURER £ INSTANTEL

MODEL / TYPE : 721A2601/721A3301

SERIAL NO. 2 UM14632/UM14632[EVMINMMATE4632]

DATE OF CALIBRATION

e

10 August 2022

ENVIRONMENT CONDITIONS :
Temperature : EFn)2e 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/Countcr,

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

REFERENCE STANDARD USED :
1. Digital Multimeter, Hewlett Packard Model 34401A S/N. 3 146A75935.
2. High Resolution Programmable Timer/Counter, Philips Model PM6630B S/N. SM607101.

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

TRACEABILITY :

1. The measurements are traccable to Intemational System of Units (SD), through National Institute of Metrology (Thailand)
Certificatc No. EE-0112-21, Due Date 26 October 2022.

2. The measurements are traceable to International System of Units (S1), through Acronautical Radio of Thailand Ltd.
Certificate No. 07-0001/22, Due Date 22 February 2023.

3. The measurements arc traccable to International System of Units (81), 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 measurcment multiplied
by the coverage factor k = 2,00 which for a normal distribution corresponds lo a coverage probability of approximately 95 %.

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

Certifiente No. Q22080017

F3-011-04/01-12 page 2 of 3
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CALIBRATION LABORATORY CO. LTD.

Y
2/10-11,14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230 ;__ = Mg A salionsy Azeredialion 30310
) z,f';—m-‘““\\\;:- ACCREDITED
www cal-laboratery.com  E-mait sele@cal-izboratory.com = /:‘/-\\\3.\‘ ——— B~
CALIBR, s N
hilob GIP.&ENS‘;L‘;;E\“L\TIO ‘\rli_éMEN‘:’

Tel, 02-578-0353-4 Fax: 02-578-2672
ACD#

Accredited
ISO/IEC 17025

CONDITION OF CALIBRATION ITEM : GOOD

MEASUREMENT RESULTS : ( X) without adjustment () adjustment
CALIBRATION DATA

VELOCITY RESULT
Test point STD Reading | DUC Reading Correction Uncertainty
(mm/s) ( frequency ) Mode (mm/s ) (mwm/s) (mnvs) F(%ofrdg.)
10 50 Hz 10.000 10.224 -0.224 2.3
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 | of 54

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

### End of Certificate ###

Cerlificate No. Q22080017

page 3 of 3

F3-011-04/01-12
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Calibratech' Co.,Ltd.

~ ! M NSG-;T.ISI-TIS‘I 7025
71106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 CALIBRBATION 0030

Tel (02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech. cal@yahoo.com, calibratech -cal@hotmail.com

Certificate of Calibration

Certificate No, : 66-200066-2 Page : 1 of2

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

Equipment : Electronic Balance
Manufacturer : METTLER TOLEDO Maodel : XSR205DU
Serial No, : B911363567 ID No. : ELABBALANCENO06
Capacity : 220 g Resolution : 0.00001g/81g, 0.0001g/220g
Environment : On site calibration was carried out at the B304 Balance Room, Envilab Co., Ltd,
Ambient Temperature : (2461024.9) °C
Relative Humidity : (57.0t0 67.8) %
Air Pressure  : 1015.0 mbar
Date of Received : 01 March 2023
Date of Calibration : 01 March 2023
Date of Issue : 04 March 2023
Calibrated by : Akaradath Thippichai
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
ID No. Cert. No, Due Date Traceabilj
E261-E2624 C02222345 10 Nov 2023 National Institute of Metrology (Thailand), (NIMT)

Approved by : M

(' Surachai Promthong )

Laboratory Manager
The Uncertainties are for a confidence probability of approximately 95% “—i‘
This cerificate may not be reproduced other than in full except with the prior written approval Qf ¢ Callbrgf{%p Ltd. ‘_VL.V
SAL-F0031-03 : %" A_f’ éf,‘ Sjsnadwie AADY
. 7 i Ferord ’x-\. Gt ,rw,s‘,ﬂ ghi!
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Calibratech Co.,Ltd. :
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood; Pakkred, Nonthaburi 11120 -
Tel.(02) 964-6211 Fax.(02) 964-5155, e-inafl : calibratceh . cal@yahoo.com, calibratech _cal@hotmail.com

Certificate of Calibration

Certificate No. : 66-200066-2

Result of Calibration : Without Adjustment

UUC Condition As-Recelved: Good

Departure of indication from nominal value

Nominal Value Correction Uncertainty
(8) (8 * (g
0.1 0.00000 0.000014
0.5 0.00002 0.000022

1 0.00000 0.000026
2 0.00001 0.000034
5 -0.0000! 0.000043
10 0.00000 0.000053
50 0.00004 0.00011
100 -0.0001 0.00020
150 -0.0001 0.00038
200 -0.0002 0.00038

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 muliplied by a coverage factor k = 2.07,

providing a level of confidence of approximately 95%

Page : 2 of2

Eccentric error Load test : 50 g C
A B C D E
0.00000 0.00000 0.00001 0.00001 0.00000 g B

Repeatability Load test : 200 g
Stdev. . 0.000042 g
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Calibratech Co.,Ltd.
7/106-7 Moo 2, Sukhaprachasan 3'Rd., Bangpood, Pakkred, Nonthaburi 11120
TeL(02) 964-6211 Fax.(02) 964-5155, e*mail ¢ calibratech_ cal@yahoo.com, calibratech .cal@hotmail.com

Certificate of Calibration
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CALIBRATION 0030

Certificate No. @ 66-410024-1 Page : 1o0f2

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

Equipment : Digital Thermo-Hygrometer

Manufactiirer : 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. : ELABTMHTC10003
Environment : - ~Ambient Temperature : 23 +2) °C

Relative Humidity  : (50 + 15) %

Dateof Received : 08 March 2023
Dateof Calibration : 09 March 2023
Date of Issue : 09 March 2023
Calibrated by : 4 Chorti[?_ Samchusri

Calibration Method : This instrument 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., Lid., Accredited by TIST Calibration No.0268

Approved by :
( Bunjerd Masri )

Supervisor
The Uncertainties are for a confidence probabilily of approximately 95%
| B
This cerificate may not be reproduced other than in full except with the prior written ap he, € ch Co,lad. L' PE& 3
K . [Elfo
3 FusasdwIERas

AL-IF0031-03
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Calibratech Co.,Ltd.
H106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech. cal@yahoo.com, calibratech _cal@hotmail.com

Certificate of Calibration

Certificate No. @ 66-410024-1

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

Function : Temperature measurement

Reference Humidity @ 50 %R.H.

Page : 2 of 2

Standard Temperature UUC Readirig Correclion Uncertainty
’c) (°c) (°c) (x°c)
25.01 250 0.0 0.46
Result of Calibration : Without Adjustment
Function : Humidity measurement
Reference Temperature @ 25 §(o
Standard Humidity uuc Reéding " Correction ‘Uncertainty
(%R.H.) (%R.H.) (%R.H.) (£ %R.H)
50.00 49 1 22

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 muiltiplied by a coverage factor k=2,

providing a level of confidence of approximately 95%
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Calibratech Co.,Ltd.

¢ NSG-TISI-TIS17025 i
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 CALIBRATION 0030 I

Tel (02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech. cal@yahoo.com, ¢alibratéch .cal@hotmail.com

Certificate of Calibration

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.: ELABPHADWA1201

Environment : Ambient Temperature : 25 +2) °C
Relative Humidity g B0+ 15 %

Date of Received : 08 February 2023

Date of Calibration : 13 February 2023

Date of Issue : 13 February 2023

Calibrated by : Bunjerd Masri

Calibration Method :  In-house method CAL-M4201 direct measurement by using certified reference material (CRM)
Reference Standard Instruments : This certification is traceable to the Infernational: System of Units

Standard Buffer Solution

pH Cert. No. Lot No. 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 61200481 857396 11 Dec 2023 CPA Chem Ltd. Accredited to 1ISO 17034 and ISO/IEC 17025

Approved by : % /

( Bunjerd Masri )
Supervisor
The Uncertainties are for a confidence probability of approximately 95% ’
- I
This cerificale may not be reproduced other than in full except.with the prior writ{e ibratech C F?J-- 5

| Susayduuwignoaed”

CAL-FOO31-03
#
i i:i‘ﬂ}’k'"-}ﬂ"i“fﬂ'ifiiﬂ":ﬁ_l {tﬁé\i\e”'zmﬁ"ﬁ"i



i i e b

HY .l‘« 3 m\

Calibratech Co.,Ltd.

7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi | 1120
Tel(02) 964-6211 Fax.(02) 9645155, c-mail : calibratech. cal@yahoo.com, calibratech _cal@hotmail.com

Certificatc of Calibration

Certificate No. :  66-420018-1

Result of Calibration :

UUC Condition As-Received : Good

Function :

Remark

pH meter with electrode

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

Page : 2 of 2

Adjustment Curve Standard Buffer | UUC Reading Correction Uncertainty
at nominal pH (pH) (pH) (pH) (+pH)
4.008 401 0.00 0.0097
i 6.986 7.00 -0.01 0.011
: 6.986 7.00 -0.01 0.011
Lo 10.010 10.01 0.00 0.014

1 UUC : Unit Undgr Calibration

2 pH meter doe’s;'ﬁo‘t«'have voltage mode because he plug can not BNCngébkel

THiis resuilt of calibration.was found accurate as shown on date and place of calibration only. : - Y

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

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 SO! 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL. 0-2717-3000 FAX. 0-2719-9484

(/) Malee Butkruea
{ ) Saithip Meangmai

( ) Warakern Lerngagtraku!

Issue Date :

23 March 2023
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i.iti
: CertNo.: 23TW79 /|
I Page.: 1 of 2 '[V
i Certificate of Testing 7
HE:
i) . X
W/ Equipment : DO Meter :
N Manufacturer : Hanna f
i) t
/; Modetl : HI9146-04 v
4 A
N Serial No. : G00007931 (i
il \
5/ ID No. : ELABDOHI914601 7.
i e
\ Received Date : 17 March 2023 {-’
i \
/) Test Date : 20 March 2023 9.
\ Reference : 2303-0651DN-1 {
/!
Yl D
)*’ Submitted by : Envilab Co.,Ltd (Head office) (,
> 540, 540/1 Soi Bangkhae 7, gff
:,-;.:' Bangkhae, Bangkhae, Bangkok 10160 \
' 1: i
Iii Laboratory Condition : Temperature (25 +5)°C /4
LY il
) Humidity (50 + 20) % \
f Test Procedure : In - house method : CP-CH9 ;
N by Comparison Technique with Azide Modification Method :;-'/
!..;I :
Iff Tested by : Walalak Sirithean ;
N
bl 2
o/, ;
il Approved by : M : %},»
Approved Signatory i
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Page.: 2 of 2

Condition of this result of calibration

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 140RCQ04 22MM50 20 Sep 2023
2. Standard Material :-
Material Manufacturer Lot.No. Assay
Sodium Thiosulfate pentahydrate Merck AM1763316 100.2%

Result : Dissolved Oxygen Meter Adjustment With Air 100 %

Dissolved Oxygen Probe No.: KC1AO01TAF
Titration Method DO Meter
Standard Deviation
(Azide Modification Method) Reading
(mg/L) (mg/L) (mg/L)
8.14 8.16 0.0084

This report was certified only for the instrument we tested.t is allowable 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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Calibratech Co.,Ltd. NSC-TISI-TIS 17025
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 CALIBRATION 0030
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech_ cal@yahoo.com, calibratech _cal@hotmail .com

Certificate of Calibration

Certificate No. : 65-400577-1 Page : 10f2
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. : ELABBODCI140N03

Environment : On site calibration was cairied out at the Laboratory, Envilab Co., Ltd.
Ambient Temperature : (22.0t023.0) °C
Relative Humidity g (55t058) %
Line Voltage : (224.0 to 226.0) V
Date of Reccived : 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 Traceability
400046 & 400028 65-400522-3 03 Apr2023 National Institute of Metrology Thailand (NIMT)

Approved by : L\
( Bunjerd Masri )

Supervisor

The Uncerlainlies are tor a conlidence probabilily ol approximately 95%

.- . ~ 3 . . ...‘I.
I'his cerificate may not be-reproduced-other than‘in:full except with:the prior wriften ¢
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Calibrate
741067 Moo 2, Sukhaprachasa

Certificate No. :65-400577-1 Page : 2 0f2

Result of Calibration ; Without Adjustment
UUC Condition As-Reccived : Good
Function : Temperature measuremeit

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

Inside of Chamber
4:( W =038 m
2

4 D =035 m
4 Pe) [ .
1 3 H =115 m
3
Capacity = 0.15 m

—Ow0

H 8
8 ” ¢

=

) i
LT
v 7’ D2 s0p |2 B

< Front >
W
Test Setting Indicating
) Measured Temperature (° C) @ Sensor No. Uncertainty

Point | Temperature | Temperalure
(“CQ) (°C) (°C) 1 2 3 4 5 6 7 8 9 (x°C)

4.0 4.0 4.0 39 | 39 [ 41 |35 a1 | a1 |41 |38 ] 42 0.56
Test Setling Indicating Measured Measured Overall
Point Temperature Temperature Uniformity Stabilily Variation
("C) ("C) (°C) (“C) (*C) (“C)

4.0 4.0 4.0 0.7 0.1 0.7

Remark The uncertainty is nat combine uniformily of the air chamber

This resull 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 ol contidence of approximately 95%
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Callbrategh CO.‘,Ltd. ; NSC-TISI-TIS 17025
7/106:7 Moo y A Suk]mpmc-hasan{! Rd., Bangpoad, Pakkred, Nonthaburi 11120 CALIBRATION 0030
Tel.(02) 964-6211 Fax.(02) 964-5155, e-miail : calibratech. cal(@yahoo.com, calibratech .cal@hotmail.com

Certificate of Calibration
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Certificate No, : 66-400156-2 Page : 10f2

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

Equipment : Air Chamber (Oven)
Manufacturer : Memmert Model : UF 75
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 : (30.0t0 30.8) °C
Relative Humidity : (60ta 65) %
Ling Voltgge 3 (224210 225) V
Date of Received : 23 March 2023
Date of Calibration : 23 March 2023
Date of Issue : 25 March 2023
Calibrated by : Permpon Chanpu

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 Lraceability
400029 & 400030 65-400548-1 26 Apr 2023 National Institutc of Metrology Thailand (NIMT)

Approved by : /

(Eanerd Masri )

Supervisor
The Uncertainties are for a confidence probabilily of approximately 95% .
il : : ,. 551
This cerificate'may not be reproduced other than in full except with the prior wrifle Calibratech Cof,Ltd. Eﬁ_cg{%
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Calibratech Co.,Ltd.
7/106-7 Moo 2, Sukhaprachasan 3 Rd,, Bangpood, Pakkred, Nonthaburi 11120
Tel (02) 964-6211 Fax.(02) 964-5155, c-mail : calibratech. cal@yahoo.com, cahibratech _cal@hotmail.com

Certificate of Calibration

Certificate No. :66-400156-2

Result of Calibration :
UUC Condition As-Reccived ¢

Function :

Good

Temperalure measurement

Without Adjustment

This inslrument was selling air venlilation at position 0 (close)

Page : 2 0f 2

_( Inside of Chamber
(o} W=040 m
2 4
'y & P D =033 m
¢ 2 H =056 m
3
S Capacity = 0.07 m
H
6 HZ2 8
il 0
il W
W2 b;i
D
L 2 % / 2 5¢ j?/
_ Front =
e § W L
Test Setling Indicating )
. Measured Temperature ( * €) @ Sensor No. Uncertainty
Point | Temperature: | Temperature b
(°c) (2€) (°C) | 3 4 5 6 i 8 9 (£°C)
104.0 103.5 103.5 104.3]104.3| 104.3| 104.2] 104.3[104.1]103.7 | 104.0 | 104.3 0.70
110.0 109.5 109.5 110.31 1103111031103 110.3] 110.1]109.7|110.0] 110.3 0.71
180.0 179.0 179.0 17941 180.1] 1803 180.1] 180.6] 179.9|179.2 | 179.6 | 180.4 0.95
Test Setling Indicating Mecasured Measured Overall
Point Temperature Temperature Uniformity Stability Variation
C) (‘) (°C) (°C) (°C) (°CH
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 resull of calibration was found accurate as shown on dale and place of calibration only.

This reported uncertainly 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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Calibratech Co.,Ltd. ADLEENE oot o 0 i
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 CALIBRATION 0030 :
Tel.{§7) 964-6211-Fax.{02) 964-5155, ¢-mail : calibratech. cal@yahoo.cofn, calibratech .cal@hotmail.com :r

Certificate of Calibration

Certificate No. : 66-400056-1 Page : 10f2

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

Equipment. : Water Bath ?

Manufacturer : Memmert Model :  WNB29 5

Range : N/A °C Resolution :0.1 °C |

Serial No. : L617.0156 IDNo. : ELABWBWNB29NO!
Environment : On site calibration was carried out at the Laboratory, Envilab Co., Ltd.

Ambient Temperature : (22.51023.0) °C

Relative Humidity (451050) % . . .

Line Voltage (324.0 10 225.0)V
Date of Received : 02 February 2023 35
Date of Calibration : 02 February 2023 I
Dateé of Issue : 04 February 2023 ’
Calibrated by : Permpon Chanpu

Calibration Method :  This instrument was calibrated by In-house methodCAL~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 Systeim of Units
~Standard Digital Thermometer with RTD probe

ID No, Cert. No. Dye Date Traceability

400029 & 400031  65-400549-1 22 Apr 2023 National Institute of Metrology Thailand (NIMT)

Approved by : @ /

( Bunjerd Masri )

Supervisor

The Uncertainties are for a confidence probability of approximately 95%

OG0
This cerificate may nol be reproduced other than in full except with the prior written apps ech Co.,Ltd. FJ’(%
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Calibratech Co,,Ltd.
7/106-7 Moo 2; Sukhapmchiasan 3 Rd.; Bangpood, Pakkred, Nonthaburi {1120
Tel.(02) 964-6211 Fax.,(02) 964-5155, e-mail : calibratech. cal@yahoo.com, calibratech _cal@hotmail.com

Certificate of Calibration
Certificate No. :66-400056-1 Page : 2 of 2

Result of Calibration : Without Adjustment
UUC Conditien As-Received @ Good

Function : Temperature measurement

40— |
1 5 509;;;5;:&:

e

o

Front i

|

|

%'

Test Setting Indicating  [Measured Temperature (° C) @ Sensor Measured Measured |

: Uncertainty 5

Point | Temperature | Temperature No. Uniformity Stability i

(ccyf o (") =R e D) @c) (°c) |
95.0 050, 5. 95.0 9541|9541 95.68] 95.62| 95.57 0.22 0.33 0.10

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%
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Calibratech Co.,Ltd. 4,,;?}“\‘.\&‘ .- \N\s
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 ) NSG-TISI-TIS17025
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech. cal@yahoo.com, calibmtech .cal@hotmail.com CALIBRATION 0030

Certificate of Calibration

Certificate No. :  66-300140-2 Page : 1 of2

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-WWwW-003/23

Environment : Ambient Temperature : (23+2) @

Relative Humidity : (50+15) %

Air Pressure : 1009.9 mbar.

Date of Received : 15 March 2023
Date of Calibration : 20 March 2023
Date of Issue 20 March 2023

Calibrated by : Areerat Sombun

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

Reference Standard Instruments ¢ This centification is iraceable to the International System of Units

Electronic Balance

ID No. Cert. No. Due Date Traceabilily
241002 65-200370-1 02 Jun 2023 National Institutc ot” Metrology (Thailand) {NIMT)
Approved by : ’
{ Wipa Tovadee )
Supervisor
The Uncerlainties are for a confidence probability of approximately 95% Gialr

. ‘This cerificate may not be reproduced other than in full except with the prior writlcn-ﬂjapmv;ll‘bf il
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Calibratech Co.,Ltd. i
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 |
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech.cal@"yahoo.com. calibratech .cal@hotmail.com {

Cerlificate of Calibration
Certificate No, : 66-300140-2 Page : 2 of 2 -’

Result of Calibration : This result of true Violume is referred to standard termperature at 20 “E

UUC Condition As-Received: Good

Nominal Velume ( mi ) Meéasuring Volume ( ml)

30 29.98

30 50.12

Uncerlainty of measurement with in + 0.054 ml
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 multiplicd by a coverage factor k = 200,

providing a level of confidence of approximately 95%
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Calibratech Co.,Ltd.

7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120

Tel.(02) 964-6211 Fax.(02) 964-3155, e-mail : calibratech. cal@yahoo.com, calibratech _cal@hotmail.com

Certificate No. :

Submitted by :

Equipment

Environment :

Date of Received :
Date of Calibration :
Date of Issue

Calibrated by :

Calibration Method :

Reference Standard Instruments :

Electronic Balance

Certificate of Calibration

66-300140-6

Envilab Co.,Ltd.

540, 540/1 Soi Bangkhae 7, Bangkhae, Bangkok 10160

Cylinder

Manufacturer : PYREX Class: A
Capacity 1000 ml Graduation : 10
ID No. : C-WW-006/23

Ambient Temperature : (23+2) ke

Relative Humidity (50 i. 15) %

Air Pressure ; 1009.9 mbar.

15 March 2023
20 March 2023
20 March 2023

Areerat Sombun

In-house method CAL-M3001 based on ASTM E 542-01}

ml

NSC-TISI-TIS17025 i
GALIBRATION 0030 |

Page : 1 of2

This certifieation is traceable to the International System of Units

1D No Cert. No. Due Date Traceability
241002 65-200370-1 02 Jun 2023 National Institute of Meirology (Thailand) (NIMT)
Approved by :

The Uncertainties are for a confidence probability of approximately 95%

This cerificate may not be reproduced other than in full except with the prior written a
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Calibratech Co.,Ltd.
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpooid, Pakkred, Nonthaburi 11120
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail ; calibrateeh_ cal@yahoo.com, calibratech .cal@hotmsil:com

Certificate of Calibration |

Certificate No, : 66-300140-6 Page : 2 of 2
Result of Calibration : This resull of true Volume is referred to standard temperature at 20 'C !

UUC Condition As-Received : Good

Nominal Volume ( ml ) Measuring Volume ( ml )
500 499,57
1000 999.89 _
Uncertainty of measurement with in + 0.17 ml

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 uncertainly multiplied by a coverage factor k = 2,00,
providing a level:of confidence of approximately 95%
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