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TSP High Volume Sampler Calibration

Verification Report No.
C6506 -TSP 02

O PM Onsite
Site: 15w W@ulwudy 9

UTM @ 47P N1514475 E654269

Date:; 1 Jul 22

Sampler: ETSP#32

Technical: Wisan R,

Recorder: ECRANG 156315224

Approval: Sarawut K.

CONDITIONS

Baromeiric Press. (hPa): 1000.7
Temperature (deg C): 31.0
Average Press, (hPa): 1013.0

Average Temp. (deg C): 30.0

Correcled Pressure (mm Hg): 750.6
Temperature (deg K): 304.0
Corrected Avg.Press. (mm Hg): 759.8
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 22
CALIBRATIONS
Plate or H20 Qstd | IC LINEAR
Test # . (in) (m3/min) (chart) (corrected) REGRESSION
1 11.52 2.044 50.0 49,20 Slope = 15.8450
2 9.34 1.841 46.0 45,26 Intercepl= 16.6441
3 6.14 1.494 42,0 41.33 Corr. coeff.= 09956
4 4.97 1,345 38,0 37.39
5 2.41 0.939 32.0 31.49 # of Observalions: 5
Range of Chart 35
at 1.1 - 1.7 m3/min. 44
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PM10 High Volume Sampler Calibration

Verification Report No.

. [ !
150, - - o £

C6506 -PM 01
L pm L Onsile
Site: UFEW 1BUTWAY AR
UTM : 47P N1514475 E654269 Date: 1 Jul 22
Sampler: EPM#20 Technical: Wisan R.
Recorder. ECRDS01618124 Approval: Sarawut K.
CONDITIONS
Barometric Press, (hPa): 1000,7 Correcled Pressure (mm Hg): 750.6
Temperature (deg C): 31.0 Temperature (deg K): 304.0
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 Slope: 1.02667
Model: TE-5028A Intercept: -0.00753
Serial#: 1328 Date Certified: 18 Jan 22
CALIBRATIONS
" “Plate or H20 Qa T IC "LINEAR
Test # (in) (m3/min) (charl) (corrected) REGRESSICN
1 12,41 2191 50.0 31,82 Slope = 109618
2 9.68 1.936 46.0 29.27 Intercept= 7.9493 |
3 6:24 1.556 40.0 25.46 Corr: coeff= 0.9973 -
4 4.36 1.302 34.0 21,64 SFR= 1,148
6 2.57 1,001 30.0 19.08 S8p= 3z.26
# of Observations:. 5
Range of Chart 31
at SFR+10%) 33
380
TR YRR .
Calibrated by:: v

" {Wisan Rillhikamon )

1 July 2022
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SO , Analyzer Verification Test Report

Calibration Report No.: 6507005
Calibrated Date: 1-Jul-22

pm [ onsite
Instruments Information

Page:1/M1

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

Manufacturer THERMO
SIN: ESOTE43C668327

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_27.1 °C Humidity: 45 %RH
Calibration Répoit
' Zero Span
Status ; : -
Reference Reading Drift Reference Readlng Drift%
(PPB) (PPB) (PPR) (PER) A(BPR) : b
Before| 00 1.2 s 400.0 .. 406 1.5
After 0.0 0.3 0.3 400.0 402 05
Single Point Calibration Chart
500

Reading=(P’P‘B'j

sl A
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MODEL : S02 ANALYZER Model 43C THERMO

DATE : 1-07-2022

SIN : ESOTE43C668327

Test Function Value Before  After

Range 500 (PPB) 500 _ 500

-650. N ol

ABMT VOLTS® 45085001y, oocur =0

' ‘ _ g 990 - oss
JLAMP VOLTAGE 950- 1,200(V) _ . .

AT e

. LAMP INTENSHX:_--ZOOOO --SOQQ_OJHZ-

INTER TEMP 15-45DEG C 1w X

T L e R Lk iy A e o A SRR ] 214 e vy e et »-&‘49.-‘-
|CHAMBER TEMP 47 551¢ Bt A

%mm;mm

i , "-' 3 0.4 I

FLOW 0-.35.0 0650 LPNL-— & o ; 9 e g, :
1. i 7 B |
“ .

Calibrate By .
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NOx Analyzer Verification Test Report

Calibration Report No.: 6507005 Page:1/2
Calibrated Date: 1-Jul-22
pm [ Onsite
Instruments Information
Analyzer Type: NO/NO2/NOx Analyzer Manufacturer THERMO
Model: 42C S/N: ENOTE42C789390
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
SIN: B44 Expire Date: Feb 19,2024 EB0140762
Environment: Temperature__28.3 °C Humidity:__49 %RH
Calibration Check ( Before adjust )
Zero Span
GAS Reading Value Expected Value Drift Reading Value Expected Value
(ppb) {ppD) (ppb) (ppb) (ppb) Drift%
NO ) 0.0 _ 5.3 382 400.0 -2.3
NO, 6.8 0.0 6.8 30.0 00 38
NOx 12,1 0.0 121 412 400.0 15
e e e —————t o
Calibration Check ( After adjust ) '
Zero. Span
GAS Readlng Value Expected Value Drift Reading Value Expected Value
"(ppb) (ppb) (ppb) (ppb) (ppb) Drift%
NO . 0.4 0.0 0.4 405 400.0 0.6
NG, 0.6 ; 0.0 0.6 3.0 0.0 04 -
NOx 1.0 B 0.0 1.0, 408 400.0 10
Single Point Calibration Chart
4507,
'S 400 —
% 350+ e
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MODEL : NOx ANALYZER Model 42C THERMO DATE : 1-07-2022
SIN : ENOTE42C789390
Page:2/2
Test Functian Value Aq Before ’ After
Range 500 (PPB) : 500 ] 500
-675 s -678
PMT VOLTS -450 --850 (V) . TN st
LAMPVOLTAGE 950-1,200(V ) e
i v gt i
INTER TEMP |5 45 DEG C _ . )
- e . = = 2 e
-CHAMBERTEMP 47-51C BRchs| VoS ) it SRR T e

! g
' |cooLEr TEMP _
!' 380
' _ A6
|SAMPLE FLOW 0350 - OQUOLPM b
3 7 R obs
.QZQNEATOR FLOW 0_._035-0._075;LPM
| 12/9.1
e 0.9/0.8
{No/Nox Slope s e

‘Calibiats By % Approve'By: ﬂf

E SiriraI;_Popnlak‘“_"*"‘i'- . o Sarawut Keawsrinual
Date: T teuk22 w e  Dates L Aeduk22
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Verification Test Report

Report No.:
6506 -SLM 05
O pM Onsite UTM : ATP N 1514462 E 654258
Calibrated Date: 1 July 2022
Site : vs¥aUILAY 910
Equipment: Sound Level Meter
Manufacturer: NEEDISS
Model: NDSM 309
Serial : 5001
Environment: Temperature 25 Humidity 58 %RH
Reference Standard: acoustic Calibrator Class 1 Model 4230,Bruel&Kjaer
Serial No.1351075
Date of Calibration : March.21, 2022
Result of Test
Reference Standard Instrument reading Error Adjust
(dB) (dB) @B) © | (dB)
93.66 93.56 -0.10

Calibrated By:

“( Wisan Ritthikamon )
1 July 2022
5 %"z.rsaas?nmgnﬁm

% W S
Snvilab Co.ltd. paen e

ARl VERNETAN v
Approve By: ! S /'“ !

(Sarawut Keawsrinual)

Daté: 1 July 2022

This report shall not be reproduced except infull, without the writtén approval of Envilab Co.,Ltd.
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TSP High Volume Sampler Calibration

Verification Report No.
C8506 -TSP 01

0O PM Onsite
Site: 1A% VUdY A
UTM : 47P N1514475 E654269 Date: 1 Jul 22
Sampler: ETSP#31 Technical: Wisan R.
Recorder: ECRANG15315224 Approval: Sarawut K.
CONDITIONS
Barometric Press. (hPa): 1000.7 Corrected Pressure (mm Hg): 750.6
Temperature (deg C): 31.0 Temperature (deg K): 304.0
Average Pregﬁ.l(hPa): 1013.0 Corrected Avg.Press. (mm Hg): 759.8
Avérage Teip. {deg €): 30.0 ‘Average Temp. {deg:K): 303.0
CALIBRATION ORIFICE
Brand: Tisch Environmental, Inc i Qstd Slope: 1.63957
Maodel: TE-5028A Qsld Intercept: -0.01202
Serial#: 1328 Date Certified: 19 Jan 22
. CALIBRATIONS ;
Plate or H20 Qstd J IC LINEAR
Test# (in) (m3/min) (chart) (corrected) REGRESSION
1 12.21 2.104 50.0 49.20 Slope= 20.2672 |
2 10.35 1.938 48.0 47.23 Intercept= 7.1631
3 7.44 1.644 42.0 41.33 Corr. coeff=  0.9913
4 524 1.381 34.0 33.45
5 3.13 1.068 30.0 29,52 # of Observations: 5
Range of Chart| 30
at1.1-1.7 m3/min.[ . 42
L 1
oo , 2 N E .'
‘ ) ! L 5
sa0 i : - 2 A : it
> ¢ Calibrated by 7 il
g : y ' { Wisan Ritthikamon )
& e - B i 1 July 2022
E - 1 3 l £ »
; / ' I
0 - + -
100 + - . ( Sarawut Keawsrinual )
WWuly 2022
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PM10 High Volume Sampler Calibration

Verification Report No.

C6506 -PM 02
CP™m [ Onsite
Site: uitw 1duhudL Frim .
UTM : 47P N1514475 E654268 Date: 1 Jul 22
Sampler: EPM#21 Technical: Wisan R,
Recorder; ECRDS01618124 Approval: Sarawut K.
CONDITIONS
Barometric Press. (hPa): 1011.0 Corrected Pressure (mm Hg): 758.3
Temperature {deg C): 31.0 Temperature (deg K): 304.0
Average Press. (hPa): 1013.0 Corrected Avg.Press. (mm Hg): 758.8
Average Temnp. {deg C): 30.0 Average Temp. (deg K): 303.0
CALIBRATION ORIFICE
Brand: Tisch Environmental, Inc Slope: 1.02667
Model: TE-5028A Intercept: -0.00753
Serial#: 1328 Date Cerlified: 19 Jan 22
. CALIBRATIONS
Plate or H20 Qa | IC LINEAR
Test# (in) (m3/min) (chart) (corrected) REGRESSION
1 12.545 2183 50.0 31.86 Slope = 10.2779
2 9.57 1.915 44.0 27.86 Intercept = 8.7593
3 7.64 1712 42.0 26.59 Corr. coeff,= 0.9954
4 5,14 1.406 36.0 22,79 SFR= 1.136
5 242 0.967 30.0 18,98 SSsP= 3227
# of Observations: 5
Range of Char 31
. al SFR +10% 33
356
- //
; / Calibrated by - EAS AR
i ™ W ' ( Wisan Ritthikamon )
'E! 1 July 2022
o 150 :
i i fBroved by ! %
b ( Sarawut Keawsrinual )
: W 1 July 2022
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SO, Analyzer Verification Test Report

Calibration Report No.: 6507007
Calibrated Date: 1-Jul-22

pm [ onsite
Instruments Information

Page:1M1

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

Manufacturer THERMO
SIN: ESOTE43C703317

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 ZAG?OO‘I CO Conc 4500 PPM
S/N: 644 Expire Date: Feb 18,2024 EB0140762
Environment: Temperature_27.2 "C Humidity:_45 %RH
Calibration Report :
” Zero Span
Status | = - g o ) ; - P
; Reference Readmg | Drift Reference Reading Drift%
—. 1 (PEB).... i {PPB). (PPB) (PPR) btk
‘Before| 00 .} 54 4000 | 38 | -33
After 06 | o8 0.8 400.0 42 | 05
i A 1
& single Point Calibration Chart
500~
450
PERE Ll
‘ 350 :

e i,

'+ Reading (PPB)
n
(4]
o
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Neediss SBupply Instrument Co., Ltd.

Hongihos Borgholc :

MODEL
S/IN

: 802 ANALYZER Model 43C THERMO DATE : 1-07-2022

: ESOTE43C703317

‘Test Function Value Before After

Range 500 (PPB) 3 500 500

PMT.VOLTS.

W T ATE -650 653
450 -850 (-V- - . ,

{LAMP YOLTAGE 950-:1,200 { V'),

990 ' 985

32568 32577 ;

INTER TEMP

[LAMP INTENSITY 20000 - 50000 Hz. - i

37 N RN 54137
15-45 DEG C’

|CHAMBERTEMP _47-5ic 2 o S

lcooLERTEMP

Ve o b R 764 765 &

[PRESSURE. 400 - 1000.0. mm Hg; .

; N - 0.42 0.4

[FLOW _0.350 - 0.650 LPM _ .
o &

s e N e diss SURElY Ins

Approve By : y : %

Sarawut Keawsrinual

Calibrate By :

Sirirat Poonlak

Date
: ‘siﬁaﬂ'}mﬂﬂﬂma{l
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NOx Analyzer Verification Test Report

Calibration Report No.: 6507001

Page:1/2
Calibrated Date: 1-Jul-22
P [ 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 Conc 45.34 PPM
ZERO AIR Genearator ZAG7001 CO Conc 4500 PPM
SIN: 644 Expire Date: Feb 19,2024 EBO140762
Environment: Temperature_ 27.0 ‘C Humidity:_44 %RH
Calibration Check ( Before adjust) _
Zero ; Span
GAS Reading Value Expected Value Drift Reading Value Expected Value
(ppb) (ppb) (ppb) - (ppb) (ppb) Drift%
NO | ed o0 Ted 410 400.0 . 13
NO, " 31 it D 4. 81 3.0 . 40,0 0.4
: NOx 9.2 ;0.0 v i ! 413 L___ 400.0 1.6
|Calibration Check ( After adjust ) ¢ N
' Zero: " : Span
GAS Reading Value Expected Value Drift Re‘“ading Value Expected Value
(ppb) - (ppb) 1 (ppb) . (ppb) (ppb) Drift%
._NO 0.9 S 00 . .08 407 400.0 08
NG, 08 . ot 00 e ails o BB L Y 02,
NOx 17 0D i 409 400.0 1 {
4507+
5 i
=
L ;
=
g
o
5
s
<

n,

: '-i‘f;i;fi?f;IE1;?.‘5«’:‘.‘;5?‘-}!':;15;5
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Neediss Supply Imstrument Co.., Ltd.
535 S5, [ﬁm\g«:hce f chgktm %‘:t"d"n\. ﬁa—mm

Tl 32 B2~ ,&‘n’inv:.' ‘ji:_»'_'(.‘: T BN ~BS8 B r\ﬂamurwm' <-cm~
MODEL : NOx ANALYZER Model 42C THERMO DATE :1-07-2022
S/N : ENOTE42C412226
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)
” e 43 43
INTER TEMP 15-45DEGC i
{ § » g 50
CHAMBER TEMP 47-51C:. . ;
] ' A ‘ : . ki -2 -2
COOLER TE]_V_]P_ S5 (-2._) DEG C o
- : " 350 380
_[PRESSURE __ 400-1000.0 mm He __— i
: ' e ot S A A - 0.46
SAMPLE FLOW 0.350- 0. 900 LPM ; ik
" 005 0.05
OZONEATOR FLOW 0.035 - Q.OTS I..FM 4 Bl i
; : SL29.0 12/9.1
No/Nox BKG il
: C 10008, 0.9/0.8 {
No/Nox Slope . - ; 3 4 g4 . :

Calibrate By :

Date:

"This report not be reproduced except | infull i

B n@aﬂa@@ com

Sirirat Poonlak

1-Jul-22

%F’

" Approve By : . /Z.

Sarawut Keawsrinual

., Date} o A-Jul22
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Verification Test Report

Report No.:
_ 8506 -SLM 06
O Pm ] Onsite UTM: 47P N 1514462 E 654258
Calibrated Date: 1 July 2022
Site : vi¥MLAULUAY 1R
Equipment: Sound Level Meter
Manufacturer: NEEDISS
Miodel: NDSM 309
Serial : 8010
Environment: Temperature 25 *C  Humidity 58 %RH
Reference Standard: Acoustic Calibrator Class 1 Model 4230, Bruel&Kjaer
Serial No.1351075
Date of Calibration : March.21, 2022
Result of Test
Reference Standard Instrument reading Error P ' Adjust
(dB) (dB) ‘ {dB) F o (dB)
93.66 93.47 | 7 w1 93.66
Calibrated By: e
( Wisan Ritthikamon )
Date}: 1 July 2022

Approve By: » .
{Saravit Keawsnual)
ate; 1 July 2022
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RECAL]BRATION
DUE DATE:
January 19, 2023

. o o Calibration Cemﬁcation Infcn'nation ,

Cal. Date: Janiuary 19, 2022 Rootsmeter 5/N: 438320 Ta: 208 e
Operator; Jim Tisch Pa:-749.05 mm Hg
Calipration Model #:  TE-5028A _ callbrator S/N; 1328

(mmHg) | (nHZO

Vol.Init | Vol. Final | AVol. '
CRun | (m3) | (m3)

R S P
W~ ] w| =

\istd Ostd
(m3) | (xaxis)
08874 1,495 1_‘8599‘
99?93 ~1.4996 24483
" m=| | 1.63957

ST b=| 001202 i
Q‘ B b, | MR N

calculaueg s

o
KEV

TISER EnvirGRMEntal; Ine.
145 'Sﬁﬁfh Ml'&rﬁf}\'\iehﬁe

; SusagEl L%’lﬂﬂ@l'ﬂﬂ

4 FAX: [513)467~9009
wab Co..Ltd, rmmm's:humu@ammn W
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Certificate of Calibration
Certificate No. : 65-200022-1 Page : 1 of2

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

Equipment : Electronic Balance
Manufacturer : Sartorius Model : SECURAZ224-18
Serial No., : 0034803270 ID No. @ ELABBALANCENO4
Capaity : 220 g Resolution ; 0.0001 ¢

Fivironment : -On site calibration was carried out at the Balance Room; Envilab-Co., Ltd.
0
64

_Ambient Temperature :
ativé!Humidity

02 February 2022 ;
OQ’.‘Febrqu';ZDsz‘ i
¢ o

Akgq;g ath Thipy

G
o Fh,
R B PG LT 5 Lo

hai T

Edition5, July 2015
Reference Standard Tnstruments: #This certilication is iraceuble (o the International System-of Units,
‘Standand Weights
E261-E2624 [€02213103 18 Noy 2022 National Instilute of Melrology (Thailand), (NIMTY

) i 2
W (simow Piotione)
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.Cahbratech. Co.,Ltd

'?1'106—'.r Mbo 2 Sukhapmchasan 3 Rd, Banépood

Cert1f1c:ate of Cahblatlon

Certificate No, : 65-200022-1

Result of Calibration Without Adjustment

UUC Condition As-Received : Good

Departure of indicalion froni nominal value

Page : 2 of 2

Nominal Value

w5

Correclion Uncerlainty
(@) (8) t e
0.01 0.0001 0.0001]
0.1 0.0001 0,00011
I 0.0000 0.00011.
2 0.0001 0.0’00‘1 1

0.00012;
0.000T:

Ohobi‘f%ﬁ

This fesult of talibratioh’was found aceutate as shown:on-date and place of calibration only:

This.reported unterlainty of measurément was based on a standard uncertainty mutiplicd: by a coverage factor k=

providing a Vevel of confidence of approximately 95%
Eetentiic erior Loadtest. = 50 g

A B C; D

-Di000T <0.0002 -0,0002 -0.0001 0.0000

Repeatability Loadtest 200- g
Stdev, : o 0.00005 g

3 sr’-‘_




Certlfmate of Cahbratlon

Certificate No. : 65-200022-2 Page : 1 0f2
Submitted by : Envilab Co., Ltd.

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

Equipment : Electronic Balince

Manufacturer :  Sarlorius Model : SECURA3102-18
Seriz]l No. 0034409695 ID No. : ELABBALANCENO3
Capacity. : 3100 g Resolution : 0.01 g

Environment : O sité calibration was carried ouilat the Balance Room, Envilab Ca., Ltd.
Ambient Temperatire © (23710242 °C

U RRlvE Humidity ﬁmam 57.8) %ﬁf{ i

: 1012.0 mb

Air Pressure,

g I
Date.of Recei e’ﬂ 5 02 February 2022

02 Febiriairy 2022
09 February 2022 :
&

* E
M

Qﬂlibrg,ted by Akaradathi Thi %% S -
y ; ﬂéﬂﬂ& Fi"ﬁ R ORI Ry .‘f‘:fr“%,

Calibration Method i In-housemethod CAL-M2001 based.on UKAS Publication ref: LAB 14
Editiort:s, July 2015

Relerence S;tﬁ'ﬂﬁhj?i],ﬂﬁs;t}iﬂjh%ﬂﬁjlfﬁ_ 5 THiSEeRTGtioN is tcedble fotlic In(ctnatiohal Systeniol Units
Standard Weights:
FIS1-RI82) 1652100441 31 Ji2022 Naitional listitite of Metrology (Thailaid), (NIMT)

{ S??/ rpmllmng b}
“%W%‘ﬁﬁm
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el (02) 964-621) Fax 02) 964:5155 - cal@yabo com, calibratech.ct)@

Certificate of Calibration

Page : 2 0f 2

Certificate No. : 65-200022-2

Result of Calibration Without Adjustment

UUC Conditien As-Received 1 Good

Departure of indication from nominal value

Nominal Value Correclion Uneertainty
(2) (g) t(p)
10 0.00 0,0082
20 0.00 0.0082
50 0,00 0:0082

0.0082.

0.0093
0.011
0.012

0,023 i

AT

-

This result of calibration was found accurate as shoin on-date and place of ¢alibration only.

This reported uricertairity of measiirément was based oria staridard incértainty biiliplied by & coverage factor k=

providinig a level of confidence of approximately: 95%

Ecceritric error Loadtest s 1000 g
. A B el E E
000 001 002 006 000 g
Repeatability Load test’ & 2000 g

sdev. i 00 g

 Susssduuanaag
i HATAR o
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)
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CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-65/0383 MTC No. EEL. BP.  59/0365

CALIBRATION CERTIFICATE

Submitted by : Envilab Co.,Ltd.
- Address : 540, 540/1 Soi Bangkhae 7, Bangkhae, Bangkhae, Bangkok, 10160, Thailand.
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 Calibram}‘ Temperature :(23+3) °C

Manufacturer : Bruel&Kjaer Relative Humidity : (50 +15) %

- Model : 4230 Ambient Pressure  : (101,325 + 1.500) kPa
Serial No. : 1351075

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

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

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

5. Pressure Transmmer Valsala PTB202AD S/N T0650001.

6. Audio Analyzer Keithley 2015-P S/N 4106495.

7. Condenser Microphone Bruel&Kjaer 4180 S/N 2889871.

i Calibration Procedure: CP-102-04 based on IEC 60942-2003; The sound pressure level generated by sound

. calibrator under test shall be measured by standar,d microphone using an insert voltage technique.

:i’ : 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).

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

| measured values only. — ;

| Date of Receipt ©: 10Mar. 2022

||l Date of Calibration 21 Mar. 205& T i, *smemmmmrmm 172
i an Lt mmnws!wmummmn e

The results relate only to the items tested/calibrated or value assignec{»
! Advertlsmg the Heport/Cemf' icate and publlc:ty of the results except in full are prohlbited untess wntten permissmn Is obta:ned ﬁrom the governcr of TISTR

s s

E3

FM.BLMTC.002 Rev.4

Head Office Office/Laboratory 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, Thalland ~ Thailand

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

E-mail : rumpai@tistr.or.th Websitewww tistrorth  E-mail : mtcetistr,or.th E-mail : sumalee@tistr.onth



o TRAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLDGICAL RESEARCH (TISTR)

r\sc} SI-TIS 17025
TISTR CCIBRATION o317

Request No. 21-65/0383 MTC No. EEL. BP.  59/0365
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 Quiput of Unit Under Test = 94 dB re 20p1Pa at 1000 Hz

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

1. Sound Pressure Level

1
|
|
i

Standard Microphone Measurcd Sound Pressure | Deviated value | Uncertainty Tolerance limit
o Type Level(dB) | ~ (dB) | (dB) IEC60942 2003 Class 1
1/2 inch Bruel&Kjaer 4180 66 | -034 S| £0.0 A ‘+040d13 b

) 2. I‘requency

Standard Microphone Measured Frequency Deviated value | Uncertainty | Tolerance lunit

L D s . ®»n | @z | (Hp | IEC60942:2003 Class | | |
1/2 mch Bmc]&K_jaer4180 997.8 l -22 1 :‘:15 :_‘ +1 0% ‘
1 “ . M“.‘c”””"3:“:1‘-;;53|Dlstortlon o - - - — ;
Standard Microphone Measured Total Distortion Uncertainty ; Tolerance limit
- Type _ (%): ., () IEC60942 2003 Classl
| 172inch Bmel&Kjaemmo' 1ss | 2050 I T ! ‘[

Note: 1. No adjustment.
2. The calibrator pressure correction was not included. s i
3. The microphone volume correction was not included.
Calibrated bif : & Approved by ¥

Ll— .

iFisrsnaraeraninnat VA Ve G A e

(Mr.Weerachai Deechaiyae)

Date of Calibration ; w21 Mar, 2022 In -,,i: L gy an%Tesw Service Centre
Date of Issue %0 22 Mar, 2022 R 111265031501147002,,

End c ofCe:ﬁﬁcate N ﬂ!}’]\?fﬂ”ﬂ.%’lﬂﬂﬂjd 2,,,2" |

P o e ——

il ut.;
The resulls relate only to the items tested/catlbrated or value asslgned
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

25 Mu 3 Tambon Khlong Ha, Amphoe khlong Luang,  Sol 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) O 2577 9000 Tel. (66) 0 2323 1672-80 ext. 115,116 Tel. (66) 02579 1121-30 ext, 5219, 5225, 5217
Fax, (66) O 2577 3009 Fax. (66) 0 2323 9165 Fax, (66) 0 2579 8592

E-mail : rumnpai@tistr.orth Website:www.tistr.orth  E-mail : mic@tistr.orth E-mail : sumalee@tistrorth




| = . Airgas Specialty Gases
Alrgas Airgas USA LLC
3 VoA e s 6141 Easton Road
an Alr Liquide company Plumnsteadville, PA 18049
Airgas.com

CERTIFICATE OF ANALYSIS
Grade of Product: EPA PROTOCOL STANDARD:

" Customer: AIR LIQUIDE (THAILAND)
LTD
Part Number: EOSNI9TE15A0003 Reference Number: 160-402305646-1
Cylinder Number: EB0146408 Cylinder Volume: 148.7 CF
LLaboratory: 124 - Plumsteadville - PA Cylinder Pressure: 2015 PSIG
PGVP Number; A12022 Valve Outlet: 660

Gas Code: CO,C02,NO,NOX,S02 BALN Certification Date: Jan 03, 2022
. EXpiration Date: Jan (03, 2030

Certification 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 correction for analylical interference. This cylinder has a total analytical
uncentainty 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

mole/mole basis unless otherwise noted,

T Do Not' Uae"fhn;ﬁhuer below 100 ﬁi l:e:0.7 maglpama]s

ANALYTICAL RESULTS 1
Component Requested Actual Protocol Total Relative Assay 1
o e Concentratlon __Concentration Method_ Upcertaint!;_‘__ . ) ... Dates i
NOX o 100.0 PPM 100.2 PPM ‘ G1 " 4/-0.9% NIST Traceable  12/27/2021, 01/03/2022 1|
CARBON MONOXIDE 10070 PPM 98.02 PPM G1 +/- 0.5% NIST Traceable 1212712021 :I
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 B.000 % 7.962 % G1 +/- 0.9% NIST Traceable 12/27/12021

..Balanc P

" CALIBRATION STANDARDS

PRt el st e L bt it

_LotID Cyhnder No Concentration ~Uncertainty  Expiration Date '
08010241 T KALOD4894™ 98,48 PPM CARBON MONOXIDEIN!TROGEN +1-0.5% Oct 16, 2024
200610-56 CC733475 98.61 PPM NITRIC OXIDE/NITROGEN +-0.6% Oct 06, 2026
124206869119 CC322885 4.294 PPM NITROGEN DIOXIDE/NITROGEN +-2.0%. Sep 03, 2024
11010418 KAL0D04813 99.6 PPM SULFUR DIOXIDE/NITROGEN +-0.8% Jul 28, 2023

..0B010636,

..K018200. .. .. 13.84 % CARBON DIOXIDE/NITROGEN,

ANALYTICAL EQUIPMENT

L H-06%

__Jan30,2024  ff

JInstrument/Make/Model Analytical Principle Last Multipolnt Caltbratlon
f Nicolet iS50 FTIR AUP2010245 CO2 FTIR " Dec 02, 2021 l :
14SIEMENS ULTRAMATEE N1-C8-180 NDIR Dec 08, 2021 ! i
f] Nicolet iS50 FTIR AUP2010245 NO FTIR Dec 16, 2021 3-8
h Nicolet iS50 FTIR AUP2010245 NO2 FTIR Dec 29, 2021 I‘

[ | Nicolet iS50 FTIR AUP2010245 SOZ FTIR Dec 23, 2021 2 N

st — T AU, o R B e =

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

VEOX5CX

ZWM/
5 f 31! 3 Ehflﬁ"ll,%’}?;m fﬁi']w.'i
Emndn Co. Ltd u«unm ;mumnﬂmamn v

Approved'for Release o Page 1 of 1604023056461
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CALIBRATION LABORATORY (O, LTD. <&

3 z
et i
3710-11,74, 55 Soi Prasert Manukit 28 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230 il/:.\gﬁ
"= i ‘;‘f A ‘S?'
Tel. 02-578-0353-4 Fax: 02-578-2672  ww cal-laboralory com  E-mail szle@cal-laboralory.com o;-‘,f/:\\\\,‘ ENILIEEL
c Lc M LM NSRNAL MEASUREMENT
ACDM-2834

Accredited
ISO/IRG 17020

Supplement to Calibration Cerlificate No. Q22008274

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE i VIBRATION METER
MANUFACTURER 2 INSTANTEL
MODEL /TYPE 721A2601/721A3301
SERIAL NO. ¢ UM14630/UM14630[EVMINMMATE4630]
CLID. NOC. i 252200216
JOB CONTROL NO. ¥ 220125008274

CUSTOMER ENVILAB CO., LTD. { HEAD OFFICJ'E]

540,540/1 SOI BANGKHAE 7,
BANGICHAE, BANGIKHAE BANGKOK 10160

DATE OF RECEIVED : 25 January 2022 DATE OF ISSUED : 04 February 2022

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

= b L P

Calibrated By : Suwit Phuanbusabong
Calibration Engineety

Approved By : Mongkol Yotsoontorn

Authorized Signatory
04, February 2022

This Calibration Certificate documents the tr.n'cenbitlty to national standards, which realize the units of measurement according to

the International System of Units (SI)

Certificate No. Q22008274A1

F3-012-04/01-12 ﬂ:/p%/ page 1 of 3

s [ ] S V
§ Susaedungnan ——
ﬁ%ﬁzﬂﬁt’hyﬂ'auﬁwm‘%ﬂ o

‘@kleestibiation:




CALIBRATION LABORATORY CO.,LTD.

2110-11,14,55 Soi Prasert Manukit 28 Yack 4, Prasert Manukit Rd., Ladphrag, Bangkok 10230

Tel. 02-578-0353-4 Fax: 02-578-2672  www.cal-laboratory.com  E-meil:sale@cal-laboralory.com

CILC

Accredited
1SO/1EC 17026

REPORT OF CALIBRATION

FOR

NOMENCLATURE H VIBRATION METER
MANUFACTURER & INSTANTEL

MODEL / TYPE ¥ 721A2601/721A3301

SERIAL NO, ':5 UM14630/UMI14630[EVMINMMATE4630]

DATE OF CALIBRATION

26 January 2022

ENVIRONMENT CONDITIONS :
Temperature : (23 * 2) % 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, Universal Counter and Portable Vibration Calibrator

which maintained by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED :

1. Digital Multimeter, Agilent Technologies Model 34401A S/N. US36044686.
2. Universal Counter, Hewlett Packard Model 5315A S/N. 2448A13042.

3. Portable Vibration Calibrator, The Modal Shop Model 9110D S/N. 11424,

TRACEABILITY : |
1. The measurements are traceable to International System of Units (S1), through National Institute of Metrology (Thailand) 'j
Certificate No. EE-0070-21, Due Date 23 July 2022. l
2. The measurements are traceable to International System of Units (S1), through Aeronautical Radio of Thailand Ltd,
Certificate No. 07-0073/21, Due Date 14 May 2022. !
3. The measurements are traceable to International System of Units (SI), through The Modal Shop, Inc.

§
t
Certificate No. 2649.01, Due Date 10 November 2022, F [

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 notmal distribution correspands to a coverage probability of approximately 95 %.

Certificate No, Q22008274
F3-011-04/01-12

Nl FUIAOFUWINNRNDY
ey s g !
Envilab Co.ltd.  gaamsdipaiuasann o
L

@clccalibration




CALIBRATION LABORATORY C0.LTD.

o
& \_\":::'.’-// =z
2/10-11,14, 55 Soi Prasert Manukit 29 Yack 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230 1 —i_g}% ;
. a B P = - i i . . . ’»C//:;_,,—\\\f ACCREDITED
Tel, (2-578-0353-4 Fax: 02-578-2672  vanw.cal-lkboratory.com  E-mar:sale@cal-laboratory.com AT \}: — SR
v or TH1:1 b (3
CLC i lJl'.'w‘:ﬁe-').LFJ:!l.AI:?EJ EREHT
ACTIM-26

Accredited
1SO/1EC L7025

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

CALIBRATION DATA
1. ACCELERATION RESULT o _
Test pomt ‘ Bl 4, STD Reading | DUC Reading Correction Uncertainty
(_g) (frequency) _ OB_ ‘. {g) | (g) (g) i(%ofrd_g._)
o soHz | | tooo | ross | o0 | 11
2 | “ 50 Hz Rl peak ' 2.000 ‘ ? 2.071 l -0.071 1.0
3 : 50 Hz ‘ i 3000 3.097 -0.097 10

2. VELOCITY RESULT

‘ Test point i r! o } STD Reading iSDUC Reading Correction Uncertainty ;

~ (mmfs) (frcqucncy) L (mmss) | (mm/s) (mm/s ) i(%of_rdg.);
e ) L - !‘g - 20000 , 20'1‘&5‘ - i 18 e I !'

‘ 1l " s0000 | sose2 | o052 | 1o |

~*3. DISPLACEMENT RESULT _ )

Test point ' ' STD Readiné. VI DUC Reading Correction 3. I;)ncéﬁainty E",f
: (mm) | (frequency) ' Mode (mm) | (mm) | (mm) i{%ofrdg.). 3?
oo | soms oo | oo | oo | 78§
_ o, | soMa | opek | 0020 0021 | 0001 f 31 J
| oo 0Bz 1| 0030 | oo |21 |

Note The Scnpc of Accrechted ANARB Certificate No. ACDM-2814 Version 008 Pagc 1 of 54

* means Calibrations marked " Not ANAB Accredited " in this Centificate have been included for completeness.

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

### End of Certificate ###

m‘ie_sﬁzﬂ NWRNAB
EanIENaaILABILD ¥

Certificate No. Q22008274

F3-011-04/01-12 e . page3of 3
il {ab CO ALad.

‘@decalbiation




Callbratlon Certificate 1D
TH2068-088-030222-ACC-TH T LER TOLEDO

Metller-Toledo (Thalland) Ltd.

B46/4 - 846/5 Lasalle Rd., Bangna Tai Sub-District
Bangna Districl, Bangkok 10260

+662 723 0382

MT-TH.ServiceSupport@ml.com NSC-TISI-TIS 17025
CALIBRATION 0062

Accuracy Calibration Certificate

Customer
Company: EnviLab Co., Lid.
Address: 540, 54011 Soi Bang Khae 7, Bang Khae
City: Bang Khae Contact; Ngarmthip Sampanpuang B
ZIp / Postal: 10160
State ] Province: Bangkok
Order Number; i
g lIlIIIHIIll2 I
1907248
Weighing Device,
Manufacturet: Metiler Toledo . Instrument Type: Welghing Instrument
Model: XSR2050U, ‘ . ‘Asset Nummber: A
Serial No.: _B911363567. .. ‘Torminal Modsl: ‘SRAT
Buliding: NiA , ) . -Termiriel Serial Noi: BY11363567
Flgor: 2 ST : . “Terminal Agsat Noi: NA
Room: B304
Max. Capacity Readability (d)
i 81 ' 0.00001 g
2 2209 0.0001°g
Procedure
Callbration Guldeline: EURAMET 6018, 4.0(11/2015)
METTLER TOLEDO Work Instruction: CPAWD02I20:

This calibration certificate contalns measurements for-As Folind calibration; No Ag Leftealibration was performed bécause the device
was not modified after AS Found calibiation. Therefdre; resulfs’ fors Left.comespond bAs Found,
The sensilivity/span of the:weighing Instrument was-adjusied Before calibration with.a bullin welght:

816 5ElEGted 1o reflect e Epetific Use of the welghing deviceior to

I ‘actordance wilh EURAMET  cg-18:(11/2015), the 1ést Joads
accommodalé specific calibration ‘condilions:

Temparature Humidity e ;|
Slei:222°C  End:226°C | Sta:5BA%  End:507 %
A8 Found Callbration Date: 02-Mar-2022. Callbrator::
As Left.Cailbration Dite: NIA i B
Issuoe Datar. : 03-Mar20227 i
N, Apbiovad Slgaton:
513 anaz‘hmmnmw

Envilab Co.Ltd. (3AMsinaAILANARN v

Sofwre Verslon: 1.23,0,260 ©METTLER TOLEDO P&ge 1 of 6
Report Verstan: 2.16,12 This id'an orlglnn! -document 'and may,not be partially.reproduced withoul g
Farm Number: F103C wirilleit pirmission of tne Tssuinig edlibraion laboralory,




Calibration Certificate ID

TH2068-088-030222-ACC-TH

METTLER TOLEDO Service

Measurement Results

Repeatability

Test Load: 70 g

1 70.00001 g NIA + Astef 1 (Test Point)
2 70.00002 g hIA
s 70.00001 g NIA
T 70.00002 g NIA
5 7000003 NIA
¢} 70.,00001 g NIA
7 70.00001 g NIA:
8 70.00002 g NIA
9 70.00002 g NIA
10 70.00003 g N/A
g‘::gm 0.000008 g NIA
6
The "d" n ilie graph iepresents the readahilly of the rangefintarval in which the
tesl-was perfoimed.
The results of this graph are based upon tha absofule values of tho differencos
{from the mean vaiuu.
Eécentricity

Test Load: 100 g

RéportVersion; 2/16.12
Form Number; F103¢"

Position i As Found As Left
1 100.0000 g NIA
2 100.0002 g NIA
a 99,0099 g NIA
4 99.9988 g N/A- R
5 100.0001 g NIA,
m z 5
axdmum S =
Tha "d' Tn;thie graph represents 1he readability. of the rangeﬂmewal In which:
{herfestwas performed., ;
ah ‘d!'\ L%’\ ﬂ ﬂ '@1&3
mm‘fdw umquﬂ‘mﬂ w
" pihware Version;.23.0260 ©METTLERTOLEDO Page2of 5

Thiz Is 3r BiiglAat document;and may not be pattially reproduced silthout the
“wrilten permission of the lesulag callbration laboratdry:




Calibratlon Certificate 1D
TH2068-088-030222-ACC-TH

IMETTLER TOLEDO Service

Error of Indication

As Found
Raeierancsa gicatio or o dicatio pandaea caria
1 0.00000 g 0.00000 g 0.00000 g 0,017 mg 2
. 2 0.10000 g 0.10000 g 0.00000 g 0.023 mg 2
3 0.50000 g 0.50001 g 0.00001 g 0,028 mg 2
4 0.99999 g 0.99999 g 0.00000 g 0,032 mg 2
5 1.89999 ¢ 2.00000 g 0.00001 9 0.040 mg 2
6 5.00001 g 500001 g - 0.00000g 0.048 mg 2
7 10.00001 g 10.00002 g 0.00001 g 0,062 ing 2
8 49.99998.9 50.00002 g 0.00004 g 0.13.mg 2
9 100,0000 g 100.0000 g 0.0000 g 0.23mg 2
10 150.0000g 150.0000 g 0.0000 g 0.35mg 2
gL 99,5999 199,9998 g -0.0001 g 0.42 mg 2
e S
08 QO As Found
04
_ T * hsLef
E’; 0 tan ; . 5 i R
c
= e
8 b e e ,L Foriimprevéd legibility of ihe graphlcs
”E_ - ey I- * N i “"‘”'_""-nv )
) ‘-;(;_ " “""{ ‘are shown and qaanéﬁr'emen points
E i ) lase 1o zero ara ot displayed,
iy T
-04 .
08 . e
0 50 100 160 200
“Callbralion Palnts [g]

THe untentainty: stated ls the: expanded uncertainty al calibralion obtained by, multiplying the. standard combined uncertainty by the
coveragetactor k'~ wWhich car be Jargerthian 2 dccording to EURAMET cg-18: The. vallie ofthe medsurand lfes within'thié aSquned jange

o valugswith a probability. of approximately 85%.

The-user fs responsible: fr faiitairiliigenvironmental conditions and the seftings of the weighing nstrimentWher it was callbrafed.

Gt Uil
Envilab Co., Ltd

0 HU‘Sej;ﬁﬁ‘i'\L%’& mmau
mmmsd Ly nmmmn o

$oftprare Version: 1,230,260
Report Verion: 248,12
Form Nlimbar F103C

@ METTLERTOLEDO'
This I 3n origlyal document and may nol bo pariiafly repradiiced wilhout Thei
wiillen permission of the Issuing calibfalion Jaboraiory.
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s e METTLER TOLEDO Service

TH2068-088-030222-ACC-TH

Test Equipment

All weights used for melrological tesling are Iraceable (o national or international standards. The weights were calibrated and certified by

an accrediled calibration laboralory,

Welght Set 1: OIML E2

Weight Set No.! ws22 Date of Issue: 06-Jan-2022

Certificale Number: 177036 Calibralion Due Date: 03-Jul-2023

Welght Set 2: CIML E2

Weight Set No.: Ws76 Date of Issue: 31-Jan-2022

Cenrlificate Number: C205470237 Calibration Due Dale: 12-Jul-2023

Thermo Hygrometer

Equipment No.: IN193 Date of Issue: 14-Jun-2024

Certificate Number: 21H1221 Calibration Due Date: 01-Jun-2022
Remarks

FACT: adjusiment flinctionality activated
Equipment conditian: Good
Next calibration according to customer's procedure

End of Accredited Section

The information below and any. sttachments to this calibralion éerlificale’aré nét part of the accrediléd calibration,

R S T TR LR
Erviiab Co.Lid,  gdan1IdIua IAHE
Sofiwire Version: 1.23.0.280 © METTLER TOLEDO Page 4'of &5
Raport Version: 2.16.12 This I an briginal dbcument-afd may nol'ba parfially réproduced withowt the

Form Number; F103C wirillén permisslon of the ideuing calibralion laboralory,




Calibration Certlficate 1D

AT METTLER TOLEDO Service

Measurement Uncertainty of the Weighing Instrument in Use

Stated is the expanded uncerlainty with k=2 in use. The formula shall be used for the estimation of the unceriainty under consideration of

Ihe errors of indication. The value R represents lhe net load indicalion in the unit of measure of the device,

Temperature coefficient for the evaluation of the measurement uncertainty in use: 1.5 10%/K

Temperalure range on sife for the evalualion of the measurement uncertainty in use: K

Linearization of Uncertainty Equation

As Found
1| 0,00001g Big U= 0,018 mg + 0:00497 malg * R NIA
2 | 0.0001g 220 g Uz =0.06 mg + 0.00482'mg/g * R NIA

To oplimize the stability of the linearizalion; besides of the zera 16ad only. Increasing measureément points with a test load of 5% of the

measurement range or larger are taken for the calculation of the linear equation,

Absolute and Relative Measurement Uncertalnty In Use for Varlous Net indications (Examples)
Netindication As Found

0:002200 0,018 0.82% NIA N/A.
0.02200° 0.018.mg, 0.082% N/A NIA.
0220000 “dpiamg 0.0087% NiA NIA
2200009 0,029 g 0.0013%. NA NIA,

. 220.0000 g 1.1 my: 0.00052% N/A NIA
0.6 100
g s
. g 80 -+
S 0457 e F it
g Lt % 80 'll
0.8 o ke
=1 .b,,,.-.e"" 5 40 \‘
: ._.‘r"’"-" E \
¢ 0,154 oo 3 : ‘-g 20 \ .
o ‘-”"M‘".‘ e o e, SRR _
2% 50 76 100 000001 D001 0,007 001 041 1 10 100
Weighing Range [%) Reacing {g]
Mg Found . ALt

Tha:wé‘idl:'i‘ing;tangg‘:éhbwn in the absolute uncertainty graph refers to the firstinlenalirange of the: device.

Eite mmmm'mnnm

Enwlab Co. Ltd uuc‘v\fnimuﬂ'zucmmm w

Softvariy Version: 1.23,0:260
Répoit Version: 116,12
Form Numbat: F103G

o 1 S i @METTLER TOLEDO
This js ap-eriginal document-and may not ba'partialy reproducéd withoul the
wiiitten' permission of the lssuing calibration laboratory.

‘Page’5 of.5 .




Certificate of Calibration
Reference No, . 4182/2202-017 Certificate No. : L2203-290
Customer : Envilab Co,, Ltd. (Head Office) Page 1 of 2

540, 54071 Soi Bangkhae 7, Bangkhae,
" Bangkhae Bangkok 10160

Equipment. ! D'l_g'if,al‘ Thermo-Hygrometer
Manufacturer : Tés.f@

Model i B0BHH ‘
Serial No. . IR 8’53536'0"?’

.ID. No. e gl

Recelved Date T T March 2022

Calibrated Date
ls,sued Da‘te

“Stop Callbration

| SealNo - CefficstoNo.  DusDfe |
- 6i4eB5T6  QR21-0861 . 13 May22
_"_3000089 PSL-T 00?2i65 14. November‘zozz. i

toP .—-’2 .pravid:ng

e Ievel 01' conf dence Ievel
- B %u*namlmnnmm

nv Iab Co. Ltd. uammadwmuﬂuﬂnm "

'I‘hls cednrcale may nql ba reproduced olharihan in-fuit excem wttn {hapr orwrillen approva!of :he S ¥ Sales And SeMca cc:rnpany Limited.




Certificate No, :

Result of Calibration

1.2203-290

Page 2 of 2

Function : Humidity Measurement Reference Temperature at 25 G

STD UUC Reading UUG Etror Measurement
Reading (% RH) _(5% RH) (%RH) Uncertainty (% RH)
£0.00 49.0 -1.00, 23
Function : Temperature Measu g

Measurement

1. Uncertainty (+°C)

036

2%

CSuspsdnwnnnaias
gi:%'mn'zﬁc'l’szjﬁ'auquqanxa v




Calibratech Co Ltd

7/106-7 Moo 2, Suklmpnthasan 3 Rd  Ba
Tel.(02) 964-621) Fax.(02) 964 5]55, c_n

Ce111f1cate of Cahbxanon

Certificate No. : 65-420020-1 Page : 1of2
Submitted by : Envilab Co., Ltd.
540,540/1 Soi Bangkhae7, Bangkhae, Bangkok 10160
Equipment : pH Meter with clectrode
pH meter
Manufacturer Horiba Model : F-74BW-G
Range : N/A  pH Resolution : 0.001 pH
Serial No. : B41J000] ID'No. : ELABPHHB74BW0I
Electrode
Model : 96155 ‘Serial No. © 9X1K0003

Environment @

‘O Eite g\%atmm was carm_:d o it at the Laboratory;: E%\g’[é%@m Ltd.
Ambient ﬁpcmnn‘e ;
Relafive Humidity

Date.of Recejv ved 02 Marcli2022
Date of Cahl{fﬂi"pn ¢ 02 March 2022
Date'of Issue 05 Maich 2‘02,2

Calibrated by :

L ";BraLJel}’l t’|‘5&.‘é§£‘t}:l o 1 i
Calibration Method @ 1n-house metliod CAL-M4201 direct measurementby using standard voltage calibrator

and using certified refererice material (CRM)
Reference Standard Instruments : This certification is traceable to the Intemational System of Units

1. Multiproduct Calibrator

IDNo.  Cert. No. Due Date Traceability
400005  SG-E-00473/64 27 Aug 2023 National Institute:of Metrology Thailand (NIMT)

2. Standard Buffer Solution

4,008 61235182 795894. 14 Feb2024 CPA Cliein Ltd. Accredited to'ISO 17034 and ISOAEC 17025
6.985 61223875 769927 15 May.2022 CPBA Chem'Lid, Accredited to:1SO 17034 and ISO/[EC 17025
10.008 61244986 795895 25 Feb 2023 ‘CPA Chem Titd, Atccredited to 1SO 17034 and ISO/IEC 17025

( Bunjerd Masii )
N4 SiPsBoTgia
su‘a‘aaﬁsﬂlﬂgﬁ e

faan ammmuqmmn w




Certificate No. @ 65-420020-1

Result of Calibration :
UUC Condition As-Received 1 Good
Funétion § Eléctrical measurement

pH meter

Performing standard curve by Multiproduct Calibrator-at pH (4,7,10)

Page : 2 0f2

Adjustment Curve | Applied Voltage | Nominal Value | UUC Reading Correction Uncertainty
at nominal pH (mv) (pH) | (pH)|( mV) (£ mV)
177.4800 4 4.00 ]'7.7.;5, 012
o 00000 7,00 | 00 | ooss
& ?égfisoo ) 0.12
Funetion ; rmctcr withiglecirode
ermmg a three = buffer standard cun
;iﬂsd_luﬁmenl Curve Smndardﬁufl‘ﬁ & Uticertainty
a&nﬁmjhél:bﬂ }» (o) 4 o ey |/
B | 490 sl
4,7,.10 6.985 0.010
10.008 0.014.
itUnder Calibtation

Thigresilk:of calibration was found accurate as shown on daie-and place of calibration-only:

Thig re@oriéd ungertaifity 6f measutment ws based.ona standard ncertaingy mlfiplied by a'coverape factork =2,

providing:a'tevel of:confidence of approximately 95%

-olo =

oo
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! Fusasdimn
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CORPORATE SERVICES 3¢ EQUIPMENT CALIBRATION AND TEST

i emcm—
- !".h-..@'__.;,v

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND—JAPAN)
ING SERVICES

534/4 PATTANAKARN ROAD SO 18, SUANLUANG, SUANLUANG BANGKOK 10250

TEL. 0-2717-3000 FAX. 0-2719-9484

Certificate of Testing

Equipment : Dissolved Oxygen Meter
Manufacturer: Hanna

Model : HI 9147

Serial No.: . | HO007030 .

IDNo:: ‘ ELABDOHI914701

Received Date : 15 March 2022

Test Daté:: | 18 March 2032
ﬂe’f&rencé:.i-i : e 2203-0566DN-1

Submitted by | En\rléb 6., Ltd (‘H:ead* office)

Cert.No.: 22TW70
Page.; 1 of 2

540, 540/1 8ol Bangkhaa T Bangkhae,‘

Bangkhae Bangkok 10160-

Temperature; (25 15 )"C
Hurnidity (5._ :
Test Procedure : In - house " fiethod ; CP-CHY

Laboratory Condition :

by Gomparison Techn;quewlh Aznde Modlﬁcation Mﬁthpd

Testéd by : : ‘Walalak Sirithea

Approved by : , ‘ﬂ\dfu -

Approved Signafory

(/ ) Malee Butkruea
"( ) Saithip Meangmal
( ) Warakomn Lerngagtrakul

Jasiie Daté ¢ gl 59 March 2022

%(muw

( > Envilab Co.,Lid. N"!}C’lﬂ 1 ‘f’\!'lﬂ ?}'Juﬂﬂdﬂmuﬂ Y
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Result : Dissolved Oxygen Meter Adjustment With Air 100 %

i
b
b

=3

il s

“ap f«.‘*
» -—-————\ﬁ""

-

Cert.No.: 22TW70
pPage.: 20f 2

A p

Dissolved Oxygen Probe No.: KC3N0639K
Titration Method Dissolved Oxygen Meter
i s ) standard Devlation
(Azide Modification Methiod) Reading
{mg/) (mylL) (mg/L)
8,04 8.1 0.045

3 gl

e

ather in fullwithiout written approval of thie laboratory

-o00-

g - g

" ﬁw :Vﬂ@, L -

7
K

Envilab Ct
J .

This:report Was certified only for-the instrument we tested.It is allowable to use for study
the system &ffl iency,The {anyironmen'tai,impact‘.cntﬂ_m] and present.to organization it may goncerned

Intend to Lisé. for-advertiging and referfal purposs iB.;PrDhibi’tEd,‘.T-hisrep‘nrt may not.be reproduced
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ai@yahoo.com, calibratech . cal@hotmail.com

Certificate of Calibration

Certificate No. @ 64-400527-3 Page : 1of2

Submitted by Envilab Co., Ltd.
340, 540/1 Soi Bangkhac 7, Bangkhae, Bangkok 10160

Equipment : Air Chamber (Incubator)
Manufacturer ; M-LAB Model : BIC-140
Range : N/A °C Resolution : 0.1 °C
Serial No. :  100613-0 ID No. : ELABREFRIG140L
Environment 3 On site calibration was cairied out at the Laboratory, Envilab Co., Ltd.
Ambient Temperature : (24.5t025.0) °C
Relative Humidity (551058) %

=

15 October2021
15 Ostober 2021
16 October 3021
Bunjéfd Maisti &
d:  CAL-M400Y, TLASIG=20
‘5'ﬁg@_&;g;gwampcﬁmmﬁusedwas based/oRTTS:S

Voltage v (224.0 10 225.0) Vs

Reference Standard Instruments: : This certification is traceable to the International System of Uniits
Standard Digital Thermometer with Thermocouple probe

1D No. Cert. No. Due Date Iraceability

400046. & 400023 64-400443-1 29 Mar2022 National Institute of Metrology Thailand (NIMT)

Approved by ¢ “A7)

¥ &

(Bunjerd Masti)

~ Supervisor
ﬂ/ o b2
pyaedNWINNaaY
VSR TLGHQRLN 1

Sl A g, ot




Certificate No. :64-400527-3

Result of Calibration :
UUC Condition As-Received :

Function :

Without Adjustment
Good

Temperature measurement

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

“ 2 - 4
P} o
1 -3

HIZ. &

Page : 2 0f 2

Inside of Chamber

W = (.38
D =0.35
H =115
Capicity = 0.15

m

Test ‘ L ;

o ‘Measited Temperatare CEG)@.Sensor No. Uneertainly
Point i ' 5 i
(e Dt ; 4 S| e T o A B0
20,0 199 | 198|198 | 199 | 199 | 79.9 | 2000 | 198 | 201
Test Setting Indicating Measured | Measured Overall
Point Temperature, Temperature, Uniformity’ SabiLy Variation
(€ {2C) te) (“e) {64 { gy
200 200 200 0.4, 0.1 0:4,

Remark: The unceriainty is not combine uniformily of'the:air-chamber:

This result ol calibration was lound accurate as shown-on date-and place:ofealibration only:

This reporied uncertainly of’ measurement was-based on a:standard. unperiainty mulliplied by a coverage factor k=2,

providing a lével of confidence of AproXiriately 95%.

~600 -




Tl 02) ¢ 964 6211 T, (02) 964-5155

Certificate No. :

Submitted by :

Equipment :

Environment :

Date of Received

Date of Calib)‘.‘a'tion :

Date of Tssue
Calibrated by 1 -

Calibration Method :
lhe, temperamrt’, s&ﬁqglﬁed was: bas%d’?)_mf%fs Q0 sl

Reference Standard Instruments: ¢

Relative Humidity ¢
: -':LmesVo,Lg‘g e

Certificate of Calibration

64-400569-1 Page : 1of2

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

Air Chamber (Refrigerator)

Manufacturer : M-LAB Model : BIC-140
Range : N/A °C Resolution : 0.1 °C
Serial No. : 1011 ID.No. : ELABBODCI140N03

On site calibration was carried outat the Laboratory, Envilab Co.,Ltd,
(23.010238) °C
(55 t0 60) %

Ambient Temperature

12 November 202
12 Novamber 2021
18 Noveniber 2021
Bunjerd Masri

CAL—M4QD4, TLAS ?-20

This certification is traceable to'the Internatignal System of Units

Standard Digital Thermoineterwith Thermocouple probe

1D No.

Cest, No,
400046 & 400023  64-400443-1,

Qué Dg: ‘rateability
29 Maf 2022 National.Institute of Metrology Thailand (NIMT)

Approved by

;c.ﬁimijera Mesit}
eerSOT

5435 uam'u,wmn
A HABATLAN TR T

H%‘i"\ﬂ
au




Certificate No. :64-400569-1

Without Adjusiment
Good

Result of Calibration :
UUC Condition As-Received :
Function :  Temperalure measurement

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

Page : 2 of 2

Inside of Chamber

l/ W =038 m
e 2 dl 4 D=035 m
A & ¢
1 3 H=1.15 m
i o S 3
9 Capacily =015 m
Hi2 B
& L LrEps:
2t o
v W2 :
e,
Sey Indicating
- Meastired Temperatiire Sensor Mo, Uneerlaint;
Terpe  Tepeiatire .,.é{ e mperituire { ) Sensor No, Uncsﬂa%g!y
i ot | o] 4 | S lonEe)
40 33 ]| 32| 34 | 34 | 39 057
Test: Seuting Tndicating ‘Measired Measiired: Overall
Point; :.Tempera‘lure Temperature. Uniiformity ._‘Slaﬁmz Viation'
("cy {c) 61 ey (#¢)
40 | 40 4.0 L. .r_),-ji__'_ 1.0

Remark "Theunceitainty-isinot combine uniformityof the-air chamber

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

Thisreported uncertainty of measurement was based on.a standard uncertainty nuliiplied'b

providing a Jevel of confidence of approximately 95%

~50¢-

Vi eoyerage factor k=2,

Fyusosd I ansiag
R 0. 1
gaansdisauaue




Tel {02) 964-621 1 Fax.(02) 964- 3155. e»muﬂ LG]![JI'NCCI‘I cdl@yuhoo wm. C‘i]lbl“!(QC]l ml@hohnu:] com

Certificate of Calibration

Certificate No. : 65-400155-2 Page : 1 0f2
Submitted by : Envilab Co., Lid.

540, 540/1 Soi Bangkhae 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. : ELABHAOVEN(600
Environment On site calibration was carried out at the Laboratory, Envilab Co., Ltd.

Ambient Temperature. : (30.0t031.0) °C

Relative Humidity ' (60to 65) %

© Line Voltage (224210 2252) V7,

Dateof Received : 24 March __|022

Date.of Calibiation : 24 March 2022
29 March 2022

Date.of Issue
Calibrated by,
Calibration Méthiod @ CAL-M4004, TLAS G-20

v ;The‘t'ei"ﬁ'l;crature soaleused was based OnITS:90 «rosid!

Permpon Chanpu

Reference Standard Instruments This certification is traceable to the International System gf Units
Standard Digital Thermometer with Thermocouple probe

1D No Ceft. No. Due Date Tracéabillty

400029:& 400032  64-400589-1 25 May 2022 National-Institute of Metio]ogy Thailand (NIMT)

: *umasmmﬁ?ﬂwmm
mmm am'acunuqmgmn v




calibratech ;Eﬁl@ﬁd.u]‘l :}il‘c am

Certifioate of Calibration

ch cal(;

Certificate No. :65-400155-2

Page : 2 0f2

Result of Calibration :  Without Adjusiment

UUC Condition As-Received @ Good
Function : Temperature measurement
This instrument was setling air ventilation al position 0 (clost)
' Inside of Chamber
P l/ W =040 m
d 2 4 =0.3
s A : - 388
1 3 H =056 m
3
3 Capacity =0.07 m
H

Test | Tndicating; ; ]
Pait | Tessatore S i i}
(S ey [VT2T5 [ 3 B o) | s
1040] 1035 | 103.9}042 ] 10421042 104, ios2|1048] 069 &-{gi:
nog| oo | o8y afadoo | vos 1183 ai02] oa 1102 [1105 [ 60 e it
i800| 1790 1790|1791 | 180.0¢] 1800 | 180.1] 180.1 [ 180.1 | 1803 095
Test. Seiting [ indicating Measured Measured Overall
Point Temperature: Uniformily- Stability Variation

LM () (*e) gieh

1085 0.7 01 08

109,5 0.7 0.1 08

i79,0 1% 02 15

Remark The ungeriainiy;is:not combine uniformity of the air chamber
Thisvesult of calibration Was fourid acourate as shown oh date and place of calibration only.
"This reporied uncertainiy-of-measurement was based on a stapdard uncertainty multipied by a coverage factor k=2,
providing a 1évél of. confideice of upproximately 95%
sl

.
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Certlflcate of Cahblatlon

Certificate No. : 65-400053-1 Page : 1 of 2

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

Equipment ; Water Bath
‘Manufacturer : Memmert Model :  WNB29
Range | A °C Resolution :0.1  °C
Serial No. :  L617.0156 IDNo. :  ELABWBWNB29NO1
Environment : O1i site calibration was carried out at the Laboratory, Envilab Co., Ltd.
‘Ambient 'I‘emperatflre (22.7t023.5) °C
R § (45 to 50) %_

02 February 2022,

02 February 2022

07 February 2022

Permpon Chanpi ;

s, “This ingtfiment w Salibratd by s AL M4006 bascd U’n‘ ASTM E715+80
““The tamperature scale’ us:ed was pased on ITS‘ -90 ; :

Reference Standard Instruments § This ceitification is traceable to the Interiiational System of Uity
Standard Digital Thermomisfer with RTD probe:
400029 &400031 64-400588-1 24 May 2022 National Instituté of Metrology Thailand (NIMT)

( Bunijerd Masri )

BMSOT
T S0 ci'nthnmm
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Page : 2 0f 2

Certificate No. :65-400053-1

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

Function : Temperature measurement

Test Sel 3 lidicaling Measured

‘Paint “Temperature Stability
(°c) { bCQ,?
95.0

Rematk: The uncertainty is not combine uiriformity of the water bath
This result of calibration was found aecurate as:shown'on date and place of calibralion only,
This reported uncertainty of measurement’was based:-on a standard uncertainty mmiliiplied by a coverage factork =2,
providing a level of confidence of approximarely 95%
- 600~

g A 9, 9
susRad 'lL%’\t;\lﬂ@if_!ﬂ
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Certificate of Calibration

Certificate No. @ 65-300146-10

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

Equipment Cylinder
Manufacturer ¢ PYREX Class: A
Capacity = 50 ml Graduation : I mil
ID No. : C-WW-020/18

Environment : Ajnbient Temperatiire (23+2) ‘c

eived :  09'March 2022
Date of 'Cal'{[i' tion: : 21 March 2022
Date of Issiie 21 Mareh 2052

Calibrated by : t Sombui

Calibration Method : In-housemethod CAT=M300] based ot ASTM E 542-0]

Reference Standard Instrimerits @ This certification isArageable 1o the International System of Units

Electronic Balance

Page : 1 of 2

241002 64:200354-1 02:3m 2022 National listitute 6f Metiology (Thailant) (NIMT)
‘Approved by :
('Wipa Tovadee)
AR ——
2 UpETVISOr
g L S
by 3 Bl p%/

T vl 515097

nmgné\"aa




Cert1f1cate of Cahbratlon

Certificate No, : 65-300146-10 Page : 2 of 2
Result of Calibration : This result of true Volume is referred to standard temperature at 20 C

UUC Condition As-Received 1 Good

Nominal Volume (ml ) | Measuring Volume ( ml)

30 29.79

50 4973

0.054 ml

200,




Certificate No, : 65-300147-4

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

Equipment : Cylinder
Manufacturer : 1SOLAB Class: A
Capacity 1000 1l Graduation ;10
ID Ne. : C-WW-028/18

Environment : Ambient Temperafure ; (23+2) :OC:

Kéi%iiiieﬁq;_iﬁdity

A g

Air Pressure;

Date of Reeeived : 09 March 2022
Date of Calibration : 21 March 2022

Tirak

Date of Is_éh'e"‘ Mo

21 March 2032

Calibrated by : 7 Atecral Sombun

‘Calibration Method: : In-house method CAL-M3001 based on ASTME 542-01

Page : 1 of2

ml

Reference Standard Instruments ¢ This certificition is traceable:fo the: International System of Units

‘Electroiiic Balance

241002 64-200354-1. 02 Jun'2022 National Igtitite of Metrology. (Thailitid) (NIMT)

Approvedby

{Wipa Tovadee)
Sipervisor
e b
Fus5aadwIpnasd
fanm I BAILANAMA




Certificate of Calibratio

Certificate No, :  65-300147-4 Page : 2 of 2

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

UUC Condition As-Reeelved 1 Good

Nominal Volume (ml ) Measuring Volume ('m!)

500 501.84
1000 1001.39
Uneertalnty of mieasurement with in + 0.17 ml

Cod. famn s BAILAUEILA 1w

‘.,,;-}}_ : :
Envilab






