Environment Research & Technology Company Limited
25/114 Mu 6 Sol Chinnakhet 1, Ngam Wong Wan Road,

Thung Song Hong, Lak Si, Bangkok 10210

“Tel 0-2954-7745-6 Fax 0-2954-7747

E-mail : envi@enviresearch.co.l

www.enviresearch.co.th

EnvIRONMENT RESEARCH & TECHNOLOGY Co., LTD.
/ Head Office/Tax 1D 0105 542 064 981

TSP HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Quotation 2025-00875 Dale June 11, 2025
Sampler Localion huihaAuAndnnsfusonihunmes) Start Time 11:05 AM
Sampler Number TSP No.C16 Transfer Slandard Type Orifice Stap Time 11:15 AM
Instrumenl Model HIVOL-BBCBE Calibralor Model TE-5025A
Molor Serial Number B2012-10 Calibralor Serial Number 3883 Calibrated By | Mr.Walcharin Charunsilthangkun
Recorder Serial Number
Plate (Delta H) (a) (x) [{}] ) Temparalure | Baromelric |  Start Stop
No. | Pressure Drop Across Orifice [aH,0) [AH O(PalP, T,./Ta)] | Qsld = (1/m){(A-D)] [smpte Flow Rate Indicatol IC = I[(Pa/P, T, /Tall Pressure | Meter | Meter
Positive | Negative | AH,0 (mmin) (inch) (‘K= “C+273) (mmHg)
5 1.5 1.5 30 1.70642 0.86418 1.1 1.08 305.0 755.0
7 25 25 5.0 2.20298 1.11302 18 177 305.0 755.0
10 38 38 76 2.71601 1.37013 25 246 305.0 755.0
13 49 49 98 3.08417 1.565462 31 3.05 305.0 755.0
18 6.4 6.4 128 352476 1.77542 37 365 305.0 755.0
Linear Regresstion YONX:Y=mX+b Average 305.0 755.0
1 |Slope(m) 1.99546 | Linear Equation F 0.997739|Psid(mmHg 760.0
2 |intercept(b) -0.01802Sel Point Flow Rale (X ) (m fmin) 1.133 r 0.9986689|T,,, 2080
3 |Correlalion Coelficient (r) 0.99983|Final Sel Flow Rate = (1} 0 (Pa/Pstd)(Tsld/Ta) 0.970621225
Resul | ‘ C=(PalPsid) (TsidTa)*0.5|  0.985201109
COMMENT
. Andersen Instruments, Inc.
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Environment Research & Technology Company Limited
25/114 Mu 6 Sol Chinnakhet 1, Ngam Wong Wan Road,

Thung Song Hong, Lak Si, Bangkok 10210

“Tel 0-2954-7745-6 Fax 0-2954-7747

E-mail : envi@enviresearch.co.th

ENVIRONMENT RESEARCH & TECHNOLOGY Co,, LTD.

www.envirescarch.co.th
Head Office/Tax 1D 0105 542 064 981

PM10 HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

[auotaiion 2025-00875 Dato June 11,2025
{sampter Location \Funinerdusdirafnenthuasias) Start Time 11:15 AM
Sampler Number PM-10 No.16 Transler Standard Type Orifice Stop Time 11:26 AM
Instrumenl Madel HIVOL-BMBBE Catbralor Model TE-5025A
Motor Serial Number 2066 Calibralor Serial Number 3803 Calibrated By | Mr.Walcharin Charnunsilthangkun
Recorder Serial Number 2216
Plale {Della H) (A) (X) ) (Y) Temparalure | Baromelic |  Stan Slop
No. |Pressure Drep Actoss Orifics (aH,0)| [AH O{PalP, T, /T))"? | Qstd = (Hm){(A-D)) [smpte Fiow Rate indicatol 1C = I{PalP,, XT, /Te)]~ Pressure | Meter | Meter
Posilive | Negative | AH,0 (m/min) (W/min) (°K = *C+273] (mmHg)
5 14 1.4 28 164056 0.83518 310 30.54 305.0 7565.0
7 25 25 50 220298 1.11302 390 38.42 305.0 755.0
10 39 3.9 78 275152 1.38792 49.0 48.27 305.0 755.0
13 49 49 98 3.08417 1.55462 550 54.19 3050 755.0
18 6.4 64 128 3.52476 1.77542 64.0 63.08 305.0 7550
Linear Regresstion YONX:Y=mX+b Average 305.0 755.0
1 |Slope(m) 1.99546 | Linear Equalion o 0.99598 1 |Pstd{mmHg 760.0
2 |intercept{b) -0.01802|Set Polnt Flow Rale { X ) {m’/min) 1.133 r 0.9979885|T)p 298.0
3 |Comelation Cosfficient ( r ) 0.99983 |Final Set Flow Rate = (1) 0| (ParPsid)(Tskd/Ta) 0.970621225
Resull C=(Pa/Psid)"(Tsld/Te)*0.5] 0985201109
COMMENT
Andersen Instruments, Inc,
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Environment Rescarch & Technology Company Limited
25/114 Mu 6 Sol Chinnakhet 1, Ngam Wong Wan Road,

Thung Song Hong, Lak Si, Bangkok 10210

Tel 0-2954-7745-6 Fax 0-2954-7747

E-mail : envi@envirescarch.co.th

www.enviresearch.co.th
Head Office/Tax 1D 0105 542 064 981

ENVIRONMENT RESEARCH & TECHNOLOGY CO., LTD.
!

TSP HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Quolalion 202500875 Dale June 11, 2025
|Sampler Location ThwineduduRnuieneiaz) Start Time 10:18 AM
Sampler Number TSP No.C21 Transler Standard Type Orifice Slop Time 10:28 AM
Instrument Model HIVOL-BBCBE Cavbrator Model TE-5025A
Molor Serial Number 610-650 Calibrator Serial Number 3883 Calibrafod By | Mr. Walcharin Charunsilthangkun
Recorder Serial Number
Plale (Delta H) (A) (X) (n (Y) Temparalure | Baromelric |  Stant Stop
No. |Pressure Drop Across Orifice (inH,0) [AH:O(PNP..,JU,Jra}]" Qstd = (1im)[(A-b)] fample Flow Rale Indicatio] |C = )[(Pajpw}['[mrra)]m Pressure Meler Meler
Posilive | Negalive | AH,0 (m’fmin) (inch ) (K =°C+273) (mmHg)
5 1.2 12 24 1.52627 0.773%0 09 0.89 305.0 755.0
7 1.9 19 38 1.92051 0.97147 14 1.38 305.0 755.0
10 33 33 6.6 253103 1.27742 23 227 305.0 7550
13 4.1 41 8.2 2.82119 1.42283 28 2.76 305.0 7550
18 54 54 108 3.23770 1.63156 33 3.25 305.0 7550
Linear Regresslion Y ONX:Y=mX+b Average 3050 7550
1 |siops (m) 199546 Linear Equation it 0.99795 nmqmug;i 7600
2 [|intercepl (b) +0.01802|Sel Point Flow Rale (X ) (m‘fm’n) 1.133 r 0.9989745|T,,1» | 298.0
3 |Corretation Coefficient (r) 0.99983|F|na| Sel Flow Rate = (1} 0 (Pa/Psld)'(Tstd/Ta) 0.970621225
Resull C=(Pa/Pstd)*(Tsld/Ta)* 0.5 0985201109
COMMENT

Andersen Instruments, Inc.

=2818716x - 1.317645
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Environment Research & Technology Company Limited
25/114 Mu 6 Soi Chinnakhet I, Ngam Wong Wan Road,

Thung Song Hong, Lak Si, Dangkok 10210

Tel 0-2954-7745-6 Fax 0-2954-7747

E-mall : envi@envirescarch.co.th

www.enviresearch.co.th

ENVIRONMENT RESEARCH & TECHNOLOGY Co., LTD.
' Head Office/Tax 1D 0105 542 064 981

PM10 HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Quolation 2025-00875 Dale June 11,2025
Sampler Location ﬁwﬁnmﬁudﬂuﬁnmﬁn(\humﬁ32) Start Timo 10:08 AM
Sampler Number PM-10 No.14 Transler Standard Type Orifice Stop Time 10:18 AM
Instrument Mode! HIVOL-BMBBE Calibrator Model TE-5025A
Molor Serial Number 14 Calibralor Serial Number 3803 Calibrated By | Mr. Walcharin Charunsillhangkun
Recorder Serial Number 102950701
Plale (Delta H) (A) (X) (18] (Y) Temparature | Baromelic | Start Stop
No. | Pressure Drop Actoss Orifice (nH,0)| [AH.O(Pa/P, T, Mallm Qsld = (Ym){(A-D)) [ample Fiow Rata Indicate] |C = I[(Pa/P,,XT, nna);" Pressure | Meler Meler
Positive | Negative | AH,0 (mfmin) (KImin) ("K ="C+273) (mmHg)
5 14 14 28 1.64856 083518 320 3153 3050 7550
7 25 25 5.0 220298 1.11302 40.0 39.41 305.0 755.0
10 38 38 76 271601 137013 49.0 48.27 305.0 755.0
13 48 48 9.6 3.05253 1.53877 56.0 55.17 3050 755.0
18 6.4 6.4 128 352476 1.77642 64.0 63.05 3050 755.0
Linear Regresstion YON X:Y=mX +b Average 305.0 755.0
1 |Slope(m) 1.99546 | Linear Equation r ; 0.996752|Pstd(mmHg 760.0
2 |intercept (b) -0.01802|Sel Poinl Flow Rale ( X ) (m’lmin) 1.133 r 0.9983747 T, 298.0
3 [Cormrelation Coefficient (r) 0.99983 | Final Sal Flow Rale = (1) 0 {PalPstd)'(Tsld/Ta} 0970621225
Resull l C=(Pa/Pstd)*(Tstd/Ta)"0.5 0.985201109
COMMENT
Andersen Instruments, Inc.
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N‘AC Accredited calibration laboratory ": //,//_:\\\:\\ ‘ EIIE.-‘I.%\
JIRANATEE ASSOCIATES CO.LLTD, ISO/IEC 17025:2017 ’I/’lh In\“\\‘ y NN
NSC-TISI-TIS 17025 J NSC = TISI - TIS 17025
liranatee Associates Co.,Ltd. CALIBRATION 0367 CALIBRATION 0367

63/14-15, 67/35-36

petchkasem 7,7/1, Rd. Watthapra, Bangkokyal, Flow measurement laboratory
Bangkok 10600 (Thailand) Calibration services department.
Tel; +6608680812

Mabile: 466863399453

E-mail: jnac-calibration@jiranatee.com

Web site: www.jiranatee.com

CERTIFICATE OF CALIBRATION

Certificate No. : COF-022-67

MEASUREMENT ITEM : Top Load Orifice

MANUFACTURER : TISCH

MODEL/TYPE : TE-5025A

SERIAL NUMBER 13883

ID NUMBER S

CONDITION AS-RECEIVED : Used item

CUSTOMER : Environment Research & Technology Co,, Ltd.
25/114 Moo 6 Soi Chinaket 1, Ngamwongwan Road,
Toongsonghong, Laksi, Bangkok 10210

RECEIVED DATE : 26 Jun 2024

MEASUREMENT DATE : 26 Jun 2024

ISSUE DATE : 27 Jun 2024

ENVIRONMENTAL CONDITIONS:
Ambient condition in the laboratory are as follow:

Temperature :23.0+£3.0 C

Relative Humidity 155.0+15.0 %RH

Atmospheric Pressure 11010+ 10 hPa

CALIBRATION CONDITION:

Preconditioning + 24 hours at ambient conditions.

Measurement Condition : The average values during measurement are 23.3 "C and 53.0 %RH.

NOTED: The certificate Is valid only to the item calibrated on date and place of calibration.

TABULATION OF RESULTS:
The table on next page give the measured values.

Calibrated by: ) D

Page 1 of 2 Pages

Calibration procedure:

The Orifice goas flow device was calibrated against
Standard Rotary Displocement Meter (Roots
Meter) Model G65/IMC/W2-dp. The WI-CL-004
wos used os a calibration guideline,

Traceabllity:

This certificate provides o traceability of the
megsurement to recognized the national
standards, and to realization of the international
system of units (SI) through the NIMT (National
Metrology Institute of Thailand) via Certificate
number: MW-0063-23.

Uncertainty of Measurement:

The reported uncertainty of measurement is based
on the stondard uncertainty multiplied by a
coverage factor k=2, Which for a normal
distribution corresponds to a coverage probability
of approximately 95%, The standard uncertainty
hos been determined in accordance with the GUM
‘Evaluation of measurement data - Guide to the
expression of uncertainty in measurement’

[0 Mr, Sorawit Thachalad N A AP RIGNATOTYE .. oo e imrsiistasombs s i e Pised s s s as

[4 Miss Jittraporn Lertsomphol
JIRANATEE ASSOCIATTS COL LT

Mr. Parinya Booncharoen
Calibration Department Manager

S

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

IN WRITING FROM THE LABORATORY



NAC

JIRANATEE ASSOCIATES CO.LLTD.

Continuation of Certificate of Calibration Number COF-022-67

MEASUREMENT RESULTS:

Page 2 of 2 Pages

The Orifice gas flow device was calibrated by direct comparison method with the Standard Rotary Displacement Meter (Roots Meter). The Humid alr was used as a
medium in the system. The standard conditions are 25°C (298.15 K) and 760 mmHg for standard temperature and standard pressure respectively.

Table 1: The results of @ Standard calibration data

Flow rate Pressure Temperature Temperature Op_meter Ap_Orifice Standard Flow [Qs]
Plate [Pa] [Ta) {Tm] ¥
m’/min mmHg °c °c mmHg inH,0 m*/min

1 0.699 751.705 23.36 22.60 55.738 1.627 1.272 0.645
2 1.005 751.676 23.49 22.82 61.668 3.315 1.815 0.919
3 1117 751.621 23.73 23.21 41,170 4.339 2.076 1.050
4 1.163 751.557 23.90 23.37 29.781 4.860 2,196 1.111
5 1.421 751.550 23.97 23.50 29.382 7.313 2.694 1.357

Slope (m): 1.99546

Intercept (b): -0.01802

Correlation coefficient {r): 0.99983

Uncertainty (k=2): 0.015 m’/min

Table 2: The results of @ actual calibration data

Flow rate Pressure Temperature Temperature Ap_meter Ap_Orifice Standard Flow [Q,])
Plate [Pa] [ta] {Tm] ¥
m*/min mmHg °c °c mmHg inH;0 m/min

1 0.699 751,705 23.36 22,60 55.738 1.627 0.801 0.649
2 1.005 751.676 23.49 22.82 61.668 3.315 1.144 0.925
3 1117 751.621 23.73 23.21 41.170 4.339 1.309 1.057
4 1.163 751.557 23.90 23.37 29.781 4.860 1.386 1.119
5 1.421 751.550 23.97 23.50 29.382 7.313 1.700 1.368

Slope (m): 1,24981

Intercept (b): -0.01133

Correlation coefficient (r): 0.99984

Uncertainty (k=2): 0.015 m’/min

***End of Certificate of Callbration®***

¥

NAC

.

JIRANATYE ASSOCIATES CO.,LTD.




Calibration Certificate ID
TH3067-085-011625-ACC-TH

Mettler-Toledo (Thalland) Ltd.

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

+662 723 0382

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

Accuracy Calibration Certificate

Customer
Company: Environment Research & Technology Co., Ltd.
Address: 25/114 Moo 6, Soi Chinaket 1, Ngamwongwan Rd., Toongsonghong
City: Laksi Contact: Ramita Taengthai
Zip  Postal: 10210
State / Province: Bangkok
orderumber: I NANNAL
lln'{'{‘!“{.ﬁll‘l19
Weighing Device
Manufacturer: Mettler Toledo Instrument Type: Weighing Instrument
Moadel: AB204-S Asset Number: ERTC-L-IN-0048
Serial No.: 1123103723 Terminal Model: NIA
Bullding: N/A Terminal Serfal No.: NIA
Floor: 4 Terminal Asset No.: N/A
Room: 406
{ Readability (d)
1 220 g 0.0001 g
Procedure
Calibration Guideline: EURAMET cg-18 v. 4.0 (11/2015)
METTLER TOLEDO Work Instruction: CP/W002/20

This calibration certificate contains measurements for As Found calibration. No As Left calibration was performed because the device
was not modified after As Found calibration. Therefare, results for As Left correspond to As Found.

The sensitivity/span of the weighing instrument was adjusted before calibration with a built-in weight.

In accordance with EURAMET cg-18 (11/2015), the test loads were selected to reflect the specific use of the weighing device or to

accommodate specific calibration conditions.

| Temperature
As Found Start: 23.1 °C End: 23.3°C Start: 35.7 % End: 35.2 %
As Found Callbration Date: iRlariie Callbrator: M’/
As Left Calibration Date: NIA
Issue Date: 18-Jan-2025 Nithit Jongkrod
Approved Signatory: N l‘l
M‘U&F on C

Technical Manager / Head of Calibration Center

Software Version: 1.24.0.407 © METTLER TOLEDO Page 1 of 5

Report Version: 2.19.21 This is an original document and may not be partially reproduced without the
Form Number: F103C written permission of the issuing calibration laboratory.



Calibration Certificate ID
TH3067-085-011625-ACC-TH

METTLER TOLEDO Service

Measurement Results

Repeatability

Test Load: 100 g

|

§ O AsFound

1 100.0000 g N/A ¢ AsLeft 1 (Test Paint)

2 100.0000 g NIA

3 100.0001 g NIA

4 100.0001 g NIA

5 100.0000 g NIA

6 100.0001 g NIA

7 100.0000 g NIA

8 99.9999 g NIA

9 100.0000 g NIA

10 100.0000 g N/A

gfv?:t?; 0.00006 g NIA
6
The "d" in the graph represents the readability of the range/interval in which the
test was performed.
The results of this graph are based upon the absolute values of the differences
from the mean value.
Eccentricity
Test Load: 100 g

Position As Found 3|4
1 100.0000 g N/A 2d 1d
2 100.0001 g N/A
3 100.0002 g N/A
4 99.9999 g N/A
5 99.9998 g N/A 1d -2d
215
Maximum
Deviation 0.0002 NIA As Found
The "d" in the graph represents the readability of the range/interval in which
the test was performed.
Software Version: 1.24.0.407 © METTLER TOLEDO Page 2 of 5

Report Version: 2.19.21
Form Number: F103C

This is an original document and may not be partially reproduced without the

written permission of the issuing calibration laboratory.



Calibration Certificate ID
TH3067-085-011625-ACC-TH

METTLER TOLEDO Service

Error of Indication
As Found
Reference Value Indication Emror of Indication Expanded Uncertainty k
1 0.0000g 0.0000 g 0.0000 g 0.14 mg 2
2 0.0500g 0.0500 g 0.0000 g 0.15mg 2
3 0.1000g 0.1000 g 0.0000 g 0.15mg 2
4 0.5000 g 0.5000 g 0.0000 g 0.15mg 2
5 1.0000g 1.0000 g 0.0000 g 0.15mg 2
6 5.0000g 5.0000 g 0.0000 g 0.16 mg 2
7 10.0000 g 10.0000 g 0.0000 g 0.16 mg 2
8 50.0001 g 50.0001 g 0.0000 g 0.20 mg 2
9 99.9999 g 100.0000 g 0.0001g 0.27 mg 2
10 150.0000 g 150.0002 g 0.0002 g 0.38 mg 2
11 200.0001 g 200.0003 g 0.0002 g 0.44 mg 2
08— —_— | Ty
O As Found
T L R S SO e S B e U S i OO e SRS T WSS
4 T s SECLELELLLE ’ As Leﬁ
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E
'—:- 0.2 l-'-""“{ o v .(). ,,,,,,,,,
S o
8 gl ,L L e = _(|) __________________ For improved legibility of the graphics
2 o E only increasing measurement points
5 l are shown and measurement points
‘g L e T e e e e e close to zero are not displayed.
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) 7. USSR ICIUUPUIUSOTPPRTSUTRURPRUTRPTITERRER SRR SIS ML BL UL SL A
T
-0.8 - -
0 50 150 200

Calibration Points [g]

The expanded measurement uncertainty is reported as the standard measurement uncertainty multiplied by the coverage factor k such

that the coverage probability corresponds to approximately 95 %.

The user is responsible for maintaining environmental conditions and the settings of the weighing instrument when it was calibrated.

The results of this calibration certificate relate only to the calibrated item.

Software Version: 1.24.0.407

Report Version: 2.19.21
Form Number: F103C

© METTLER TOLEDO

This is an original document and may not be partially reproduced without the

wrilten permission of the issuing calibration laberatory.

Page 3 of 5



Calibration Certificate ID
TH3067-085-011625-ACC-TH

METTLER TOLEDO Service

Test Equipment

All weights used for metrological testing are traceable to national or international standards. The weights were calibrated and certified by

an accredited calibration laboratory.

Weight Set 1: OIML E2

Weight Set No.: WS52

Date of Issue:

Certificate Number: 191753

Calibration Due Date:

Weight Set 2: OIML E2

Weight Set No.: WS52-1

Date of Issue:

Certificate Number: C420107128

Welght Set 3: OIML E2

Calibration Due Date:

Date of Issue:

Calibration Due Date:

Date of Issue:

Calibration Due Date:

Weight Set No.: WS52-2

Certificate Number: C420107129

Thermo Hygrometer

Equipment No.: IN302

Certificate Number: SG-H-00908/67
Remarks

17-Apr-2024

15-Oct-2025

17-May-2024

17-Oct-2025

17-May-2024

28-Oct-2025

31-Oct-2024

17-Oct-2025

Equipment condition: Good
Next calibration according to customer's procedure

Calibration data not decide by calibration laboratory

End of Accredited Section

The information below and any attachments to this calibration cerlificate are not part of the accredited calibration.

Software Version: 1.24.0.407

Report Version: 2.19.21 This is an original document and may not be partially reproduced without the

©METTLER TOLEDO

Form Number: F103C written permission of the issuing calibration laboratory.

Page 4 of 5



e oy I METTLER TOLEDO Service

Measurement Uncertainty of the Weighing Instrument in Use

Stated is the expanded uncertainty with k=2 in use. The formula shall be used for the estimation of the uncertainty under consideration of
the errors of indication. The value R represents the net load indication in the unit of measure of the device.

Temperature coefficient for the evaluation of the measurement uncertainty in use: 3.0-10°%/K

Temperature range on site for the evaluation of the measurement uncertainty in use: 3K

As Found

Us=0.15mg + 0.00712 mg/g - R

To optimize the stability of the linearization, besides of the zero load only increasing measurement 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 Uncertainty in Use for Various Net Indications (Examples)
Net Indication ‘ As Found i

0.0220 ¢ 0.15mg 0.68% N/A N/A
0.2200 g 0.15mg 0.069% N/A NIA
2.2000 g 0.17mg 0.0075% N/A NIA
22.00004g 0.31mg 0.0014% N/A N/A
220.0000 g 1.7 mg 0.00078% N/A NIA
4 100 T
= = 80 " -
E 3¢ - 2 \
£ S
g 2 - g
5 el S
o - (-3
- R T 2
I e L %
] e 4
B ccreriis . 0 . i
25 50 75 100 0.0001 0.001 0.01 0.1 1 10 100 1000
Weighing Range [%] Reading [g]
As Found As Left
Software Version: 1.24.0.407 © METTLER TOLEDO Page 5 of 5
Report Version: 2.19.21 This is an original document and may not be partially reproduced without the

Form Number: F103C wrilten permission of the issuing calibration laboratory.



Attachment to Calibration Certificate: METTI_ER TOLEDO SerVIce

TH3067-085-011625-ACC-TH
GWP? Certificate

GWP®
Certificate

As As
Found Left

The weighing device meets the given The weighing device meets the given
process requirements. process requirements.
Tests Performed: [/] AsFound [] AslLeft [¥/] No adjustments/modifications made. As Left resulls

correspond to As Found.

Process Requirements

Weighing Tolerance: 1% I Smallest Net Weight: 0.0500 g Safety Factor: 2

Safe Welghing Range

Retative Measuremment Unoerdainty [%]

/ Weighing Toleranca: 1%

Safe To Weigh

Maasurement Uncortainty

Weighing Rangs [g] Capacty
00001 g 0015079 005009
Readability Smalest Nel Weight
Merirnum
Weight
Determined

While the values in this graph reflect the actual calibration results, the measurement uncertainty curves are simply a visual representalion. This graph reflects As Left testing, unless only As Found
was performed.
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Attachment to Calibration Certificate:

TH3067-085-011625-ACC-TH

GWP? Certificate

METTLER TOLEDO Service

Minimum Weight

As Found Minimum Weight Table

Minimum weights fordiffer&t \l;elghlng tolerances ahd saféty faotdrs =

Safety Factor
Tolerance 1 2 3 5 10

0.1% 0.15163 g 0.30546 g 0.46152 g 0.78056 g 1.62097 g

0.2% 0.07555 g 0.15163 g 0.22827 g 0.38321 g 0.78056 g

| os% 0.03015 g 0.06039 g 0.09072 g 0.15163 g 0.30546 g
1% 0.01507g 0.03015 g 0.04526 g 0.07555 g 0.15163 g

2% 0.00753 g 0.01507 g 0.02261 g 0.03771 g 0.07555 g

5% 0.00301 g 0.00602 g 0.00904 g 0.01507 ¢ 0.03015 g

« Pass: The determined minimum weight meets the requirement for the smallest net weight.

As Left Minimum Weight Table
Safety Factor
Tolerance 1 2 3 5 10
0.1% 0.15163 g 0.30546 g 0.46152 g 0.78056 g 1.62097 g
0.2% N 0.07555g 0.15163 g 0.22827 g 0.38321g 0.78056 g
0.5% B 0.03015¢g 0.06039 g 0.09072 g 0.15163 g 0.30546 g
1% 0.01507 g 0.03015g 0.04526 g 0.07555 g 0.15163 g
2% 0.00753 g 0.01507 g 0.02261 g 0.03771 g 0.07555 g
5% 0.00301g 0.00802g 0.00904 g 0.01507 g 0.03015g

« Pass: The determined minimum weight meets the requirement for the smallest net weight.

At these net minimum weight values, the measurement uncertainty of the weighing device is equal to or less than 1/1 (no safety factor), 1/2,
113, 115, or 1/10 of the required tolerance. The values are calculated with k = 2 and based on the linear formula of the measurement uncertainty

of the weighing device in use.

The safety factor for As Found is always 1. This implies no safety factor. As Found testing looks at the behavior of the instrument from the past

until test occurred. For the past, it is necessary to know that the tolerance was met, but not the safety factor. The safety factor is a proactive

measure to apply for future measurements.

Notes on minimum weight values in above table:
1. If"N/A" is shown above, no appropriate value could be calculated.
2. METTLER TOLEDO is not responsible for the definition of the process requirements.

© METTLER TOLEDO
This is an original document and may not be partially reproduced without the

Software Version: 1.24.0.407
Report Version: 2.19.21

Form Number: F103C written permission of the issuing calibration laboratory.
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Attachment to Calibration Certificate:

METTLER TOLEDO Service

TH3067-085-011625-ACC-TH
GWP® Certificate

Measurement Results

Results Summary

E;fofof inﬁicaﬁori =%

 Repeatabllity

&/ = Passed
XK =Failed

1\ = Safely Factor not met

Repeatability
Test Load: 100 g
AsFound  Asleft
Tolerance Control Limit Std. Deviation Std. Deviation
0.1% NIA NIA N/A
0.2% 0.00005 g % %
0.5% 0.00013 g v v
0.00006 g* S A— 0.00006 g*
1% 0.00025 g v v
2% 0.00050 g v >
5% 0.00125 g ¥ T

*The calculated standard deviation value is below the rounding error of the balance. The 0.41*d rule is used for the assessment of this

repeatability test and the calculation of the minimum weight.

The weighing tolerance is met if the standard deviation is less than or equal to the corresponding control limit.

Eccentricity

Test Load: 100 g

Tolerance

Control Limit

Deviation

As Found

Deviation

As Left

0.1% 0.0500 g v v
0.2% 0.1000 g v v
0.5% 0.2500
| : - 0.0002 g v 0.0002 g oI
1% 0.5000 g v v
2% 1.0000 g =1 v k N v
5% 250009 v v
The weighing tolerance is met if the deviation is less than or equal to the corresponding control limit.
© METTLER TOLEDO Page 3 of 4

Software Version: 1.24.0.407
Report Version: 2.19.21
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Attachment to Galibration Certificate: METTLER TOLEDO SerVICe

TH3067-085-011625-ACC-TH
GWP? Certificate

Error of Indication

As Found

Cohtrol iimits for various weighiﬁﬁ Id]éranoes

Reference Value E Eror | 0.1% | 0.2% ; 0.5% 1%

0.0000 g 0.0000 g N/A N/A NIA NIA NIA NIA
50.0001 g 0.0000 g 0.0250 g 0.0500 g 01250 g 025009 | 0.5000g 1.2500 g
99.9999 g 0.0001 g 0.0500 g 0.1000 g 0.2500 g 0.5000 g 1,0000g 2.5000 g
150.0000 g 0.0002 g 0.0750 g 0.1500 g 0.3750 g 075009 | 1.5000g 3.7500
200.0001 g 0.0002 g 0.1000 g 0.2000 g 050009 | 100009 2.0000 5.0000 g

Res v v v s v v

As Left

Control limits for van;oﬁs weiug_hin; Enler;ncas

| os% 1% |

Reference Value | Eror 0.4% 0.2% 2% 5%

0.0000 g 0.0000 g N/A NIA N/A NIA NIA N/A
50.0001 g 0.0000 g 0.0250 g 0.0500 g 01250 g 025009 | 0.5000g 1.2500 g
99.9999 g 0.0001 g 0.0500 g 0.1000 g 025009 | 050009 | 1.0000g 2.5000 g
150.0000 g 0.0002 g 0.0750 g 0.1500 g 0.3750 g 075009 | 1.5000g 3.7500 g
200.0001 g 0.0002 g 0.1000 g 0.2000 g 050009 | 1.0000g | 20000g 5.0000 g
, v ” 2 v | v

The weighing tolerance is met if the error (of indication) for each test point is less than or equal to the corresponding control
limit for that particular weighing tolerance. Results at or close to the zero point cannot be assessed.

Software Version: 1.24.0.407 ©METTLER TOLEDO Page 4 of 4
Report Version: 2.19.21 This is an original document and may not be partially reproduced without the
Form Number: F103C wrilten permission of the issuing calibration laboratory.
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ENVIRONMENT RESEARCH & TECHNOLOGY CO., LTD.
"

Environment Research & Technology Company Limited
25/114 Mu 6 Sol Chinnakhet 1, Ngam Wong Wan Road,

Thung Seng Hong, Lok Si, Bangkok 10210

Tel 0-2954-7745-6 Fax 0-2954-7747

E-mail : envi@envirescarch.co.th

www.enyiresearch.co.th

Head Office/Tax T 0105 542 064 981

Sound Level Meter Calibration Report

Support Equipment Type :  Sound Level Calibrator
Manufacture :  BSWA Technology
Model s CAI1
Serial No. ;590338
Range of Calibrator
- Support Equipment Type : %44
- Frequency : 1,000 Hz.
Calibrated By s+ Mr.Suchapong Rungrueang
Calibration Date : June 11, 2025

Customer Name

v31in Idiiins aoudauaud $na : Tasems wiandsawlwih
nnuozyadon Samdauunys wossnmsuinIdmdmiauunys
uszufshn gululed 1855 Lewnadil 8 $iia

Equipment Actual Reading (dB(A))
Item Status
Brand Model Serial Number Before Adjustment After Adjustment
1 |RION NL-53 00251855 94.5 94.4 Pass
2 |RION NL-53 00251819 94.5 94.4 Pass
3 |Scarlet Tech ST-11D 820867 94.0 94.4 Pass
4 |Scarlet Tech ST-11D 820939 93.9 94.4 Pass
5 |Scarlet Tech ST-11D 820958 94.1 94.4 Pass
envi rescarch
[ J=]1=] 7
Wmmeiémmmuwco.m
Checked By £ Wmnab) Approved By «f

....... 8 i

r.Prayun Detkla

mMs.Sutatip Im-noi

Technician Environmental Scientist
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THAILAND

NSC-TISI-TIS 17025
A3TISTR CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-68/0279 MTC No. EEL. BP.  54/0368

CALIBRATION CERTIFICATE

Submitted by : Environment Research & Technology Co.,Ltd.
Address - 25/114 Moo 6, Soi Chinaket 1, Ngamwongwan Road, Toongsonghong, Laksi, Bangkok, 10210.
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 : BSWA Relative Humidity (50 +£15) %

Model :CAlll Ambient Pressure (101,325 + 1.500) kPa
Serial No. 590338

Standards used : 1. Digital Function Synthesizer NF Electronic DF-193A S/N 122037.
2. Measuring Amplifier Bruel&Kjaer 2636 S/N 1537484.
3. Programmable Attcnumo;'_ 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 Keithley 2015-P S/N4106495.
7. Condenser Microphone B&K 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 . 18 Mar. 2025
Date of Calibration .1 Apr. 2025 1 ."3“)

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

FM.BL.MTC.002 Rewv.£
Head Office Office/Laboratory Office
35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang, 668 Mu 2 Tambon Bangpoomai, Amphoe Muang Samutprakan, 196 Phahonyothin Road, Ladyao, Chatuchak,
Chanewat Pathumthani 12120, Thailand Changwat Samutprakan 10280, Thailand Bangkok 10900, Thailand
Tel. (66) 0 2577 9036 Tel. (66) 0 2323 1672-80 ext. 115, 116 Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2577 9009 (66) 08 3219 9440 (66) 08 1889 6827

E-mail : mtc@tistr.or.th Website : www.tistr.or.th
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NSC-TISI-TIS 17025
CALIBRATION 0037

THAILAND INSTITUTE-OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-68/0279

MTC No. EEL. BP. 54/0368

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

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

Nominal Output of Unit Under Test =94 dB re 20pPa 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) 1EC60942:2003 Class |
172 inch Bruel&Kjaer 4180 94.35 0.35 +0.10 +0.40 dB
2. Frequency
Standard Microphone Measured Frequency Deviated value| Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) [EC60942:2003 Class |
1/2 inch Bruel&Kjaer 4180 1002.3 2.3 +1.5 +1.0%
3. Total distortion
Standard Microphone Measured Tolal distortion Uncertainty Tolerance limit
Type (%) (%) IECG60942:2003 Class 1
1/2 inch Bruel&Kjacr 4180 2.30 +0.60 +3.0%

Note : 1. No adjustment.

2. The calibrator pressurc correction was not included.

3. The microphone volume correction was not included.

Date of Calibration

1 Apr. 2025

2/3

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

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

Head Office

35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang,

Changwat Pathumthani 12120, Thailand
Tel. (66) 0 2577 9036
Fax. (66) 0 2577 9009

Office/Laboratory

668 Mu 2 Tambon Bangpoomai, Amphoe Muang Samutprakan,

Changwat Samutprakan 10280, Thailand
Tel. (66) 0 2323 1672-80 ext. 115, 116
(66) 08 3219 9440

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

FM.BL.MTC.002 Rev.

Office

196 Phahonyothin Road, Ladyao, Chatuchak,

Bangkok 10900, Thailand

Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 521
(66) 08 1889 6827
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No.

21-68/0279

MTC No. EEL. BP.  54/0368

Nominal Output of Unit Under Test = 114 dB re 20uPa at 1000 Hz

Acoustic Qutput in dB re 20pPa, Corrected to Reference Conditions : 101.325 kPa, 23.0 °C and 50 %RI1

1. Sound Pressure Level

Standard Microphone

Type

Mecasured Sound Pressure

Level (dB)

Uncertainty

(dB)

Deviated value

(dB)

Tolerance limit

1EC60942:2003 Class |

1/2 inch Bruel&Kjaer 4180

114.33

0.33 +0.10

+0.40 dB

2. Frequency

Standard Microphone

Measured Frequency

Deviated value| Uncertainty

Tolerance limit

Type (Hz) (Hz) (Hz) 1EC60942:2003 Class |
1/2 inch Bruel&Kjaer 4180 1002.3 23 o +1.0%

3. Total Distortion

Standard Microphone

Type

Measurcd Total Distortion

(%)

Uncertainty

(%)

Tolerance limit

[EC60942:2003 Class 1

1/2 inch Bruel&Kjaer 4180

1.68

+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 :

(Mr.Weerachai Deechaiyae).

Date of Calibration

Date of Issue

1 Apr. 2025
1 Apr. 2025

Approved by :

— DItgctor
Aedshizdi
Electrical and EleclronicStandards Laboratory

Industrial Metrology and Testing Service Centre

Ref:2011268031801147001

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

Head Office

35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang,

Changwat Pathumthani 12120, Thailand
Tel. (66) 0 2577 9036
Fax. (66) 0 2577 9009

Office/Laboratory

668 Mu 2 Tambon Bangpoomai, Amphoe Muang Samutprakan,

Changwht Samutprakan 10280, Thailand
Tel. (66) 0 2323 1672-80 ext. 115, 116

(66) 08 3219 9440

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

FM.BL.MTC.002 Rev.5

Office

196 Phahonyothin Road, Ladyao, Chatuchak,

Bangkok 10900, Thailand

Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
(66) 08 1889 6827



