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ENVIRONMENT RESEARCH & TECHNOLOGY Co., LTD.

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

Thung Song Hong, Lak Si, Bangkok 10210

Tel 0-2954-7745-6 Fax 0-2954-71747

E-mail : envi@enviresearch.co.th

www.enviresearch.co.th

Head Office/Tax 1D 0105 542 064 981

PM10 HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Quolation 2022-01712 Dale June 13, 2024
Sampler Localion vmsinarAuAnieviio Start Time 11:00 AM
Sampler Number PM-10 No.17 Transfer Standard Type Orifice Siop Time 11:10 AM
Instrument Model HIVOL-BMBBE Calibrator Mode! TE-5025A
Motor Serial Number 2065 Calibrator Serial Number 2913 Calibraled By Nikun Pokhamla
Recorder Serial Number 2217
Plate (Delta H) (A) (X) o (Y) Temparature | Barometric |  Slart Stop
No. |Pressure Drop Across Orfice (ilH;0)| [AH,O(PalP, (T, /Ta)] | Qstd = (m)[(A-b)] [ampte Fiow Rate Indicatiof |C = I[(Pa/P, )T, ST Pressure | Meler | Meter
Positive | Negative A-HZO ( m’fm]n) ( rlalmin ) (*K="°C+273) (mmHg)
5 1.2 1.2 24 1.52478 0.74358 300 29.53 306.0 756.0
7 23 23 46 2.11096 1.02570 400 39.37 306.0 756.0
10 3.7 3.7 74 267743 1.29833 500 4921 3060 756.0
13 46 4.6 9.2 2.98535 1.44653 56.0 55.12 306.0 756.0
18 58 58 11.6 3.35220 1.62309 62.0 61.02 306.0 756.0
Linear Regresslion YONX:Y=mX+b Average 306.0 756.0
2
1 |Slope(m) 2.07779|Linear Equation r 0.999621|Pstd(mmHg) 760.0]
2 |intercept (b) .0.02023|Set Point Flow Rate X ) (m /min) 1.133 r 0.9998105| T, 208.0
3 |Correlation Coefficient ( r) 0.99983 |Final Set Flow Rale = (1) 0 (Pa/Pstd)*(Tsld/Ta) 0.96873065
Result C=(Pa/Pstd)*(Tstd/Ta)"0.5 0.984241154
COMMENT
Andersen Instruments, Inc.
IC (CFM) Qstd-IC y = 36.081489x + 2.561806
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ENVIRONMENT RESEARCH & TECHNOLOGY Co., LTD.

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

Thung Song Hong, Lak Si, Bangkok 10210

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

E-mail : envi@enviresearch.co.th

www.enviresearch.co.th

Head Office/Tax 1D 0105 542 064 981

TSP HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Quotation 2022-01712 Date June 13,2024
Sampler Location dinaAuAniamiie Start Time 11:10 AM
Sampler Number Transfer Standard Type Orifice Stop Time 11:20 AM
Instrument Model HIVOL-BBCBE Calibrator Model TE-5025A
Motor Serial Number 2141 Calibralor Serial Number 2913 Calibrated By Nikun Pokhamla
Recorder Serial Number 102950701
Plate (Delta H) (A) (X) (€} (Y) Temparature | Barometric |  Start Stop
No. | Pressure Drop Across Orifice (inH,0)| [AH,O(Pa/P,,)(T, ”,Ta)]"z Qstd = (m)[{A-)] [amete Flow Rate Indicatio] |G = I[(Pa/P,, )T, ”rra)]"" Pressure | Meler Meter
Posilive | Negative AHZO (m:.fmin ) ( f;a,'min ) (*K=°C+273) (mmHg)
5 1.3 1.3 26 1.58704 0.77355 30.0 29.53 306.0 756.0
T 20 2.0 40 1.96848 0.95713 39.0 38.39 306.0 756.0
10 3.1 3.1 6.2 2.45074 1.18923 47.0 46.26 306.0 756.0
13 4.5 4.5 9.0 295272 1.43082 55.0 54.13 306.0 756.0
18 59 59 1.8 3.38098 1.63694 62.0 61.02 306.0 756.0
Linear Regresstion YONX:Y=mX+b Average 306.0 756.0
2
1 |Slope{m) 2.07779|Linear Equation r 0.994494 |psid(mmHg] 760.0
2 |Intercept (b) -0.02023|Set Point Flow Rate ( X ) (ml.fmin) 1.133 r 0.9972432|T, 1o 298.0
3 |Cormrelation Coefficient (r) 0.99983[Final Set Flow Rale = (1) 0 (Pa/Pstd)*(Tstd/Ta) 0.96873065
Result C=(Pa/Pstd)*(Tsld/Ta)"0.5 0.984241154
COMMENT
Andersen Instruments, Inc. -
y = 35.68387 1x + 3.133002
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ENVIRONMENT RESEARCH & TECHNOLOGY CO., LTD.

Environment Research & Technology Company Limited
25/114 Mu 6 Soi Chinnakhet I, 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

www.enviresearch.co.th

Head Office/Tax 1D 0105 542 064 981

PM10 HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Quolation 2022-01712 Dale June 13,2024
Sampler Location vuinavduiiaazduoan Start Time 12:10 PM
Sampler Number 18 Transfer Standard Type Qrifice Stop Time 12:20 PM
Instrument Model HIVOL-BMBBE Calibrator Model TE-5025A
Mator Serial Number 2139 Calibrator Serial Number 2913 Calibraled By Nikun Pokhamla
Recorder Serial Number 2390
Plate (Delta H) (A) (X) () (Y) Temparalure | Baromelric Slart Stop
No. |Pressure Drop Across Orifice (inH,0)] [, AH,O(Pa!P,,,)(f, -.JTB)]W Qstd = (1/m)[(A-b)] |ample Flow Rate Indicato| |G = 1[(Pa/P,, )T, ufTa)]'? Pressure Meter Meter
Positive | Negalive | AH,0 ( m/min ) (ﬂlfmin} (*K=°C+273) (mmHg)
5 1.5 15 3.0 1.69921 0.82753 30.0 29.43 308.0 756.0
7 26 26 52 223712 1.08642 38.0 37.28 308.0 756.0
10 41 4.1 8.2 2.80927 1.36178 50.0 49.05 308.0 756.0
13 55 55 1.0 3.25374 1.57570 56.0 54.94 308.0 756.0
18 6.0 6.0 12.0 3.39842 1.64533 60.0 58.86 308.0 756.0
Linear Regresstion Y ON X:Y=mX+Db Average 308.0 756.0
2
1 |Slope{m) 2.07779|Linear Equation r 0.994921|Pstd(mmHg 760.0
2 |Intercept(b) -0.02023|Set Point Flow Rale(x)(malmin} 1.133 r 0.9974573|Ty1p 298.0
3 |Cormelation Coefficient (r) 0.99983|Final Set Flow Rate = (1) 0 (Pa/Pstd)*(Tstd/Ta) 0.962440191
Result C=(Pa/Pstd)*(Tstd/Ta)"0.5 0.981040362
COMMENT
Andersen Instruments, Inc.
IC (CFM) Qstd-IC y =35.871620x - 0.697218
R? = 0.994921
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ENVIRONMENT RESEARCH & TECHNOLOGY Co., LTD.

Environment Research & Technology Company Limited
25/114 Mu 6 Soi 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

www.enviresearch.co.th

Head Office/Tax 1D 0105 542 064 981

TSP HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Quotation 2022-01712 Date June 13, 2024
Sampler Location FuninanduiiAnsisoan Start Time 10:20 AM
Sampler Number A28 Transfer Standard Type Orifice Slop Time 10:30 AM
Instrument Model HIVOL-BBCBE Calibrator Model TE-5025A
Motor Serial Number 2217 Calibrator Serial Number 2913 Calibratad By Nikun Pokhamla
Recorder Serial Number 2134
Plate {Delta H) (A) (X) () (Y) Temparature | Barometric | Start Stop
No. |Pressure Drop Across Orifice (inH,0) [AH)O(PalP,u,)ﬂ'mffa)]m Qstd = (Vm)[(A-b)] [smpte Flow Rete Indicatio| IC = I[(Pa/P, )(T,./Ta)] - Pressure | Meter | Meter
Positive | Negative | AH,0 (mImin) (#1min ) (K = “C+273)] (mmHg)
5 13 1.3 286 1.59909 0.77935 36.0 35.70 303.0 760.0
7 25 25 5.0 221754 1.07700 45.0 4463 303.0 760.0
10 34 3.4 6.8 2.58608 1.25436 50.0 49.59 303.0 760.0
13 4.7 4.7 94 3.04054 1.47309 55.0 54.54 303.0 760.0
18 59 59 118 3.40665 1.64929 60.0 59.50 3030 760.0
Linear Regresstion YONX:Y=mX+b Average 303.0 760.0
2
1 |Slope(m) 2.07779|Linear Equalion r 0.997343 |pstd{mmHa) 760.0
2 |Intercept(b) -0.02023|Set Point Flow Rate ( X) (rnJ.fmin) 1.133 r 0.9986706|T,7p 298.0
3 |Cormelation Coefficient (r) 0.99983|Final Set Flow Rate = (1) 0 (Pa/Pstd)*(Tstd/Ta) 0.98349835
Result C=(Pa/Pstd)*(Tstd/Ta)*0.5 0.991714853
COMMENT
Andersen Instruments, Inc.
IC (CFM) Q y = 27.018654x + 15.110430
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R*=0.997343
70.00
60.00 s ) Y o
P
A
50.00
P
1
40.00
30.00
4
20.00
10.00
Qstd (m*min)
0.00
0.00 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 220 2.40
i 4 = [4] 1-‘.!
Vd 1034
envi rescarch F 1 |
) > > v 1
I £~ oeo egol
Checked By  .............L.Y7 " ———y ,m:proved BY'  seorsversrrsstannsRerssrensnsnesssasesnnare

oo BT

( Mr. Prayun Detkla )

Technician

AOGY CO

( Mr.Panupon Podang )

Environmental Scientist



PRANATEER ASSOGUCIAY

firanatee Associates Co., ltd.
63/14-15, 67/35-36

Petchkasem 7,7/1, Rd. Watthapra, Bangkokyal,

Bangkak 10600{Thailand)

Tel: +6608680812

Mobile: +6E863929453

E-mail: jnac-calibration@jiranatee.com
Wab site: www.liranatee.com

Certificate No, : COF-013-66

MEASUREMENT ITEM
MANUFACTURER
MODEL/TYPE

SERIAL NUMBER

1D NUMBER

CONDITION AS-RECEIVED
CUSTOMER

RECEIVED DATE
MEASUREMENT DATE
1$5UE DATE

ENVIRONMENTAL CONBDITIONS:

s COLLED,

Accredited calibrotion loboratory
ISO/IEC 17025:2017
NSC-TISI-TIS 17025
CALIBRATION 0367

Flow meosurement laboratory
Calibration services deportment.

NSC = TISI = TIS 17025
CALIBRATION 0367

CERTIFICATE OF CALIBRATION

: Top Load Orifice

< TISCH

: TE-5025A

12813

: Used item

: Environment Research & Technology Co., Ltd.

25/114 Moo 6 Soi Chinaket 1, Ngamwongwan Road,
Toongsonghong, Laksi, Bangkok 10210

108 Sep 2023
: 11 Sep 2023
: 13 Sep 2023

Ambient condition in the laboratory are as follow:

Temperature
Relative Humidity
Atmospheric Pressure

CALIBRATION CONDITION:
Preconditioning
Measurement Condition

:23.0+3.0 C
:55.0115.0 %RH
;101010 hPa

: 24 hours at ambient conditions...

: The average values during measurement are 24 5“Cand 47.7 %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 va!ues_.

Calibrated by:

& Mr., Sorawit Thachafad
7] Miss Jittraporn Lertsomphol

| NAC

§OHRANSTEE ARSOCIATTS COLLTD

-

Page 1 of 2 Pages

Calibration procedure: :

Yhe Orifice gos flow device was caﬂbmted agoinst
Standord Rotory Displacemient Meter {Roots.,
Meter} Model GES/IMC/W2-dp. The WI-CL:004
wos used as a calibration guidgline, .

Traceability:

This certificate provides a traceability of The
measurement to recognized the natianal
standards, and to reahzation of the international

-system of units (st through the Vst (Natlona!
' Metrology Institute of Netherlonds) via Certificate
2 humber: G2211901

Un'cer_t_alhity of Measurement:
The reported uncertainty of measurement is based
.on the stondard uncertainty multiplied by o

toverage 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’

APRroved SIBNALOIY! ..o T et st ssr st et bmee ey

Mr. Parinya Booncharoen
Calibration Department Manager

THIS CERTIFICATE REFORT MAY NOT BE REPRODUCED EXCEPT N FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTAINED

IN WRITING FROM THE LABORATORY




NAC

JIRANATEL ASSOCIATES COLLTD.
Continuation of Certificate of Calibration Number COF-013-66 Page 2 of 2 Pages
MEASUREMENT RESULTS:

The Orifice gas flow device was calibrated by direct comparison method with the Standard Rotary Displacement Meter (Roots Meter). The Humid air 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 Ap_meter Ap_Orifice Standard Flow [Q,]
Plate [Pa] [Ta] [Tm] Y
m*/min mmHg °c °c mmHg inH,0 ik

1 0.707 753.911 24.39 23.31 54.094 1.809 1.341 0.655
2 1.005 753.864 2449 24,02 58.538 3.610 1.894 0.923
3 1.117 753.809 24.30 24.05 40.197 4.715 2.165 1.052
4 1.174 753.829 24.25 23.95 30.361 5.366 2.310 1.121
5 1.417 753.823 24.35 24,06 30.498 7.837 2.791 1.353

Slope (m): 2,07779

Intercept (5): -0.02023

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 [@,]
Plate [Pa) [Ta] [Tm] ¥
m*/min mmHg c £C mmHg inH,0 m*/min

1 0.707 753.911 24,39 23.31 54,094 1.809 0.845 0.659
2 1,005 753.864 24.49 24.02 58.538 3.610 1.194 0.928
3 1117 753.809 24,30 24.05 40.197 4.715 1.364 1.058
4 1.174 753.829 24.25 23.95 30.361 5.366 1.455 1.128
5 1.417 753.823 24.35 24,06 30.498 7.837 1,759 1.361

Slope {m): 130141

Intercept (b): -0.01275

Correlation coefficient (»): 0.99983

Uncertainty (= 2): 0.015 m*/min

***End of Certificate of Calibration***

NAC

' i JIlh\N:ﬂ‘l-’JiA.Qi()(‘.la\'ﬂ'ﬁ()fl..].'l‘[)./




Calibration Certificats ID
TH3087-067-011524-ACC-TH

Mettier-Tolado (Thaltand) Lid.

B46/4 - 846/ Lasalle Rd., Bangna Tal Sub-District

Bangna District, Bangkok 10260
+862 T23 0382
MT-TH.ServiceSupport@mt.com

METTLER TOLEDO

NSC.TISI-TIS 17025
CALIBRATION 0082

Accuracy Calibration Certificate

Customer
Campary: Environment Research & Tachnology Co,, Lig,
Aridrens: 250114 Moo 6, Sol Chinaket 1, Ngamwongwan Rd., Toongsanghong
Chy: S.aksl Contact: Ramita Taengthai
Zip | Postal; 10210
State / Provi g
Order Number: I8
A
B339 818
Waeighing Device
! 2 . Mettler Tolede Instrement Type: _Woelghing Instrument ————
Model: AB206-5 Assed Number: ERTC-L-IN-0048
Serlal No: 1123103723 Terminal Model: hin
Buliding: A Terminal Sednl No.: NIA
Fioot: 4 Terminal Asset No.: NiA

Cafibration Guideline:

METTLER TOLEDO Work Instruction:

EURAMET cg-18 v, 4.0 (11/2015
CPWOD2/20

“This calibration certificate contains measurements for As Found and As Left calibrations,

The sensitivity/span of the waighing nsteumant was adjusted befors As Found and As Left calibrations with 2 built-in weight.
In accerdance with EURAMET cg-18 (11/2015), the test loads were selected 1o refloct the specific use of the weighing device or 1o

date specific

conditions,

As Fourd Start: 25.4 °C Engr 253 °C Start: 364 % End: 34.9%
As Left Start: 25.3°C End: 252 °C Start; 34,9 % End: 34.1%
Az Found Callbration Cate; 15-Jan-2024 I+ g —
Az Laft Caflbration Date: 15-Jan-2024
Tamum Dacte: 15-Jan-2024 Nithit Jongkred
Aporoved Sigratory: @M
Technical Manager / Mead of Calibration Center
Software Version: 1.23.2.187 © METTLER TOLEDOQ Page 10§

Report Varsion: 2.17.18
Form Number: F103C

This is an original document and may aol ba partially raproduced without he
written pormission of the issulng callbralion labsrstory,

Calibention Cartificats 1D

TH3067-067-011524-ACC-TH

Measurement Results

Rapeatability

Teet Load; 100 g

1 99.9093 ¢ 100.0002 g As Lot # (Test Poiet)
2 99.9993 g 1000062 g : B
3 99.9092 ¢ 100.0003
4 99.9992 g 100.0062 g
5 99.5993 g 1000062 g
8 99.5994 ¢ 1000063 g
7 99.9992 9 10000029
8 998992 g 100.0061 g
9 99.9993 g 100.0062 g
10 98.9954 g 1000003 ¢
i Standang !
* c n 0.00007 g 000008 g
g
The "d” in the: graph repi the ity of the mng: val In which the
1ot was performed,
The roaulta of thia graph arg bazed upon the abaslute values of the differances
from the mean vaiuas.
Eccentricity
24 3id
939993 g 1000002 1d -1d 1d 1d
99.9994 g 100.0003 g
99,9994 g 100.0003 g - =&
99.9592 g 100.000% ¢ %& ;
$9.9992 g 100.0007 ¢ 1d ; e 1d¢ -1d
; 2, Es 215
i Maximum
| Deviation 000019 00001 Az Lot
The “d" in the graph the of tha rang val in which
tha test was parformed.
Snftwars Varslon: 1.73.2.187 @ METTLER TGLEDO Page 2of 5

Roport Verslon: 2.17.16
Form Numbar: F103C

This is an origlnal docurient and tay ral be partially reproduced wilhoul the
wrilten parmission of the Issulng callbration laboralory.



Callbration Cartificate ID

METTLER TOLEDO Service Cattratin Corticae 0

METTLER TOLEDO Service

TH3067-067-011524-ACC-TH TH3067-067-011524-ACC-TH
Error of Indication
Test Equipment
As Found
‘ Reference Value Indication Emor of Indication Expanded Uncertainty Kk All weights used for metrological testing are traceable to national or intemational standards. The weights were calibrated and certified by
1 J 0.0000 g | 0.0000 g 0.0000g 0.16mg 2 an accredited calibration laboratory.
2 l 0.0500 g 0.0s01g 0.0001 g 0.17 mg 2 Weight Set 1: OIML E2
3 0.1000 g 0.1000 g 0.0000 g 0.17 mg 2
P 0.5000g 0.5001 g 0.0001g 07 mg 3 Weight Set No.: ws52 Date of Issue: 22-Nov-2022
5 1.0000 g | 1,0000 g 0.0000 g | 0.17mg 2 | Certificate Number: 182272 Calibration Due Date: 21-May-2024
|6 5.0000 g 4.9999 g -0.0001g | 017 mg 2
7 10.0000 g 9.9998 g | -0,0002 g | 0.18 mg 2 Thermo Hygromster
8 50.0000 49,9996 | -0.0004 0.21 m; | 2
<1 S e o - Equipment No.: IN302 Date of Issue: 11-0c1:2023
9 100.0001 g 99.9993g - -0.0008 g 0.26 mg 2 —— i SG.H-00B56/65 o 2024
10 150.0001 g 149.9989 g 000129 0.36mg 2 entificate Number: Oofiorition Bom Dete: e
11 200.0000 g 199.9985 g -0.00'_t§ g 0.40mg 2 Remarks
Aaan Val f the built-in ht adjusted
. alue of the built-in wei uSt
| Reference valus Indication | Error of Indication Expanded Uncertalnty | k e
1| 0.0000g 0.0000 g 0.0000g | 0.14 mg | 2 Equipment condition: Good
2 0.0500 g 0.0500 g 0.0000 g | 0.15mg 2 Next calibration according to customer's procedure
3 0.1000 g 0.1000 g 0.0000 g | 0.15mg 2 Calibration data not decide by calibration laboratory
4 . | 0.5000 0.0000 0.15
| 0.5000 g g 9 | mg 2| B i i
| 5 1.0000g 1.0000 g 0.0000g [ 0.15mg 2.
[ § 500009 500009 0.0000g [ 0.16 mg [ 2 | The information below and any attachments to this calibration certificate are not part of the accredited calibration,
[ 7 10.0000 g 1000009 | 0.0000 g | 0.16 mg a8
8 50,0000 g 50,0000 g | 0.0000 g ‘ 0.19mg P
‘ 9 100.0001 g 100.0002 g I 0.0001g 0.25mg 2 ‘
10 150.0001 g 150.0002 g i 0.0001g 0.35 mg 2
11 200.0000 g 200.0001 g 0.0001¢g 0.39 mg |icZ
3 | 5 Found
‘ ¢ AslLeft
E 1
£
c
% I 1
s = - T I + For improved legibility of the graphics
2 S e, L L 1 1 only Increasing measurement points
s e O C—— are shown and measurement points
3 | W T close to zero are not displayed.
R S |
|
) 0 50 100 150 200

Calibraticn Points [g]

The uncertainty stated Is the expanded uncertainty at callbration obtained by multiplying the standard combined uncertainty by the
coverage factor k= which can be larger than 2 according to EURAMET ¢g-18. The value of the measurand lies within the assigned range
of values with a probability of approximately 95%.

The user is responsible for maintaining environmental conditions and the settings of the welghing instrument when It was calibrated,
The resuits of this calibration certificate relate only to the calibrated item.

Software Version: 1.23.2.187
Report Version: 2.17.16
Form Number: F103C

© METTLER TOLEDO

This Is an original document and may not be partially reproduced without the
wrilten permission of the |ssulng callbration laboratory.

Page3of 5 Sofwaro Version: 1.23.2.187 © METTLER TOLEDO
Report Version: 2.17.16 This Is an original document and may not be partlally reproduced without the
Form Number: F103C written parmission of the lssuing calibration laboratory.

Page 4 of 5



Calibration Certificate 10
TH306Y-067.011524-ACC-Tr

METTLER TOLEDO =S¢

Measurermnent Uncertainty of the Welghing Instrument in Use

Stated is the expanded uncartainty with kw2 in usa, The formula shall be used for the estimation of the uncertainty under consideration of
the errors of indicatien. The vaiue R represants the net load indication in the unit of measure of the device,

Temperature caefficient for the evaluation of the measurement yncertainty in use: 3.0-109/K

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

Linserization of Uncertainty Equation

Rarge

1 i pooorg 209 Ur=0.17 mg+ 0.0136 mg/g* R Ui = 015 mg + 0.00644 mo/g - R

To optimize the stability of the jinearization, besides of the zera load only increasing measurement points with a test load of 5% of the
measurement range or [arger are iaken for the caleulation of the linear equation.

Abschute mnd Relative Meesursmant Lincertalrty in |

Use for Various Nat Indications (Examples)

i 0.17 mg 0.77% 015 mg D.68%

0.2200 g * 0.17 mg 6.079% 0.15 my 0.069%
220009 § 0.20 mg 0.0094% 0.16 mg 0.0075%
22,0000 g : 0,47 mg 0.0021% 0.28mg 0.0013%
220.0000 g 32mg 0.0014% 16mg : 0.00077%

Absciie Uncenainty fmgh
t
Re¢*sne Uncerlanty (%)
LT

2

n ks bl 102 .00 G020 .01 o8 1 e 126 LK

Weighing Range {5} Reading [g]

An Found AslLeft

Attachment to Callbration Certificate:
TH3067-067-011524-ACC-TH
GWP® Certificate

GWP®
Certificate

© METTLER TOLEDC PageSois
This 5 an ariglaat documant and may not bo partlally repreduted withau! the
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Softwire Verslon: 1.23.2 187
Report Verslon: 217,38
Fom: Number: F103C

As

The weighing device meets the given
process requirements.

Found W

As
Left

The weighing device meets the given
process requirements.

Tests Performed: L7 As Found

Process Requirements

Weighing Tolerance: 1%

Sufn Weighing Range

| Smallest Net Weight: 0.0500 g Safety Factor: 2

Conaaly

ars simply o vizual roprasantation. Thiz S7aph fotocta As LEM testing, unieas only As Found

Weamgrnng Hoeiz (9]

oot g comar g 95005
Hama GimpRant Wi e

Mrserurn

it

Pormemmact
Whie tho voluon In 1his groph refloct the atusl resuhts, the
was performed.

Sohware Varaion: 322,187
Repert Verslon: 217,18
Form Number: F103C
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METTLER TOLEDO Servi
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GWP® Certificate
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METTLER TOLEDO Servic

Minimum Weight

Measurement Results

As Found Minimum Weight Table Results Summary
Minimum weights for differant weighing tolerances and safety factors | Repeatablllty | Etcantricity Error of Indication
‘ - . Safaty Factor | As Found v | v v
| Toemns | ] ' z 3 5 L As Lefl v \ v L v
0.1% 5 017097 g 0.34671 g 052742 g 0.90460 g | 195110 g ‘ ey
. 02% | 0.08490 g 017087 g 0.25823 g 043643 g 0.90460 | %€ = Faied
— = Fai
05% | 0.03382 g 0.06783 g 0.10202 g 0.17097 g 0.34671g T
= N =
..... 1% | oomssg 0033829 0.05080 g 0.08430g 0.17097 g i Faser gt
2% | 0.00844 g 0.01689 g 0.02535 g 0.04231g 0.08490 g »
| s% | ooosrg 0006759 “0.01013g 0.01689 g 0.03382¢ Repeatability
‘V/ Pass: The determined minimum weight meets the requirement for the smallest net weight.
Teet Load: 100g
As Left Minimum Weight Table o — —
T T T T S T Toleranca Control Limit Std. Deviation | Resut | StdDeviation Result
‘ | )  SayFecr 0.1% N .
[ Tokrance | 1 2 3 5 10 | 2% 0.00005 g x
[ oax 0.15153g 0.30504 g 0.46056 g 0.77780 160910 g | Dok 0000139 0.00007 g* 0.00006 g* I A
0% 0.07552g 015153 g 0.22803g 0.38254 g 0.77780 g ‘ % 0.00025 g Y |
| w 2% 000050 g > !
0.5% 0.03015 g 0.06038 g 0.09068 g 0.15153 g 0.30504 I
| 1% 0.01507 g 0.03015g 0.04525g 0.07552 g 0.15153 g l 5% _ 0025 g | i 1 \ v |
0.00753 0.01507 0.02261 0.03770 0.07552
e -2* i) T 3 g 4 9 “The calculated standard deviation value is below the rounding error of the balance. The 0.417d rule is used for the assessment of this
5% 0.00301 g 0.00602 g 0.00804 ¢ 0.01507 g 0.03015¢ :
= repeatabllity test and the calculation of the minimum weight.
b 4 Pass: The determined minimum weight meets the requirement for the smallest net welght. The weighing tolerance is met if the standard deviation is less than or equal to the corresponding control limit.

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,

1/3, 1/5, 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 welght 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.

Software Version: 1.23.2,187 Page 2 of
Report Version: 2.17.16

Form Number: F103C

© METTLER TOLEDO
This Is an original decument and may nol be partlally reproduced without the
written permission of the Issulng callbration laboratory.

Eccentricity
TestLoad: 100 g
As Found As Left
Toorrco Gonrl Lt Dovion Rosu
0.1% 0.0500 g v ‘ i, v
0.2% 0.1000 g o ‘ .
: 0.5% 0.2500 \ .
2 0.0001g ] 0.0001g Mo
1% 0.5000 g v L |
2% 1.0000 g v ~
[ 5% _ 2so00g v v |
The weighing tolerance Is met If the deviation is less than or equal to the corresponding control limit.
4 Software Version: 1232187 © METTLER TOLEDO Page 3of 4

Repont Version: 2.17.16
Form Number: F103C

This Is an original document and may nol be partlally reproduced without the
written permisslon of the lasulng callbration laboratory.
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TH3I0E7-067-011524-ACC-TH
GWP*® Certificate

Ermor of Indication

Az Fourd

£ Cantrol Himits for varous welghing tolerances

4.0000 g 0.0000 g WA N/ NiA NIA NiA ; NiA

50.0000 g -0.0004 g 002509 ©  0.0500g 01250 g 0.2500 05000 | 125009
100.0001 g .0,0008 g 0.05009 . 010009 02500g 050009 . 1.0000¢ 2.5000 ¢
1500001 g L0012 0070y | 045009 03750g 07500 | 15000¢ 37500 ¢

" 200.0000 ©.00159 040009 | 020009 05000g | 100009 . 2.0000g 5.0000 g

v PV v

0.0000 g 0.0000 g A NiA /A WA NiA
50,0000 ¢ 0.0000 g 0.0230¢ 0.0500 9 01250 g 025009 050609 125009
$00.000% g 0.0001 g 00500 g 0.1000g 02500 g 050000 1.0000 g 2.5000g
150,000 g 00001 ¢g 0.0750 g : 01500 ¢ 037509 075009 1.5000 g 3.7500g
20000609 0.0001 ¢ 0.100C ¢ 0.2000 ¢ 050009 1.0000 g 2.000C g 5.0c00g
Res v v v v v

The weighing tolerance is met if the emor (of indication) for aach test point is fess than or equal to the comesponding control
{imit for that particular weighing toferance. Results at or close to the zers point cannot be assessed.

Software Venion; 1232167 © METTLER TOLEDO Pagadof4
Repor Version: 2.17.16 This is an orginal Gocumant and may nal be partally rproduced withow the
Fom Nurriber; F103C written parmission of ihe kaulng callbratian laborstory.




Environment Research & Technology Company Limited
25/114 Mu 6 Soi 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. W
Head Office/Tax 1D 0105 542 064 981

envi research

Sound Level Meter Calibration Report

Support Equipment Type Sound Level Calibrator

Manufacture i BSWA Technology
Model : CA114
Serial No. - 500175
Range of Calibrator
- Support Equipment Type : 940
- Frequency : 1,000 Hz.

Calibrated By
Calibration Date

Customer Name

Mr.Sittiporn Wongkham
June 13, 2024

151 Wi nousanand 00 : lasams wiawasnwlvin

Nnagzyarles Fanianumy3 28IBIAMILINITRINTINTaUUNY3

wazuivh guules 1835 tawluast 8 $na

Equipment Actual Reading (dB(A))
Item Status
Brand Model Serial Number Before Adjustment After Adjustment
1 Scarlet Tech ST-21D 820451 94.3 94.0 Pass
2 Scarlet Tech ST-21D 820456 94 .4 94.0 Pass
3 |Scarlet Tech ST-21D 820467 94.5 ' 94.0 Pass
4 Scarlet Tech ST-11D 820859 94.0 94.0 Pass
5 Scarlet Tech ST-11D 820932 94.0 94.0 Pass
—r
> T )
- gu P‘ s ‘1
S e |00
B R ARG S TECH A 05 T 1B J 0:?(9
Checked By m\‘\"b ‘P\)\ f\b 3‘0\ Approved By
r.Prayun Detkla Ms.Sutatip Im-noi

Technician Environmental Scientist

Page 1/1
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IYTISTR NSC-TISITIS 17025
CALIBRATION 9037

THAILAND INSTITUTE OF SCIENT{FIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-66/0532 - MTC No. EEL. BP.  29/0666

CALIBRATION CERTIFICATE

Subimnitted 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, Sukhwmvit Rd., Muang, Samutprakan 10280.

Instrument Calibrated : Ambient Environment

Description : Sound Calibrator Temperature (23 +3)°C
Manufacturer :BSWA TECH Relative Humidity (50 + 15) %

Maodel :CAll4 Ambient Pressure  : (101.325 + 1.500) kPa
Serial No, : 500175

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

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

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

4. Digital Multimeter Agilent 34401 A S/N MY 44005560.

5. Pressure Transmitter Vaisala PTB202AD S/N T0650001.

6. Audio Analyzer Panasonic VP-7722A S/N 041477D122.

7. Condenser Microphone B&K 4180 S/N 2633526.
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 : 13 Jun, 2023
Date of Calibration : 19 Jun. 2023 1/25

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 untess written permission is obtained from the governor of TISTR.

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, Thaitand Amphoe Muang, Changwat Samutprakan 10280, Thailand  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.orth Website:www.tistrorth  E-mail : mtc@tistr.orth £-mail : sumatee@tistr.or.th
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No.
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 201Pa at 1000 Hz

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

1. Sound Pressure Level

21-66/0532 MTC No. EEL. BP.  29/0666

Standard Microphone Measured Sound Pressure | Deviated value | Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) IEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 93.95 -0.05 +0.10 +0.75 dB

2. Frequency

Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) IEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 1000.3 0.3 +1.5 +2.0%

3. Total distortion

Standard Microphone Measured Total distortion Uncertainty Tolerance limit
Type (%) (%) IEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 3.10 +0.70 +4.0%

Note : 1. No adjustment.

2. The calibrator pressure correction was not included.

3. The microphone volume correction was not included.

Calibrated by : Approved by :

.......................................

(Mr.Weerachai Deechaiyae)

]

= ':'—-i oy ;
e 58 J do qf =
Electrical and Electronic-Standards Laboratory
Date of Calibration : 19 Jun. 2023 ' Industrial Metrology and Testing Service Centre
Date of Issue : 20 Jun, 2023 Ref : 2011266061302274003
End of Certificate 2/2

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

Head Office Office/Laboratory

35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang,  Soi 1C, Bangpoo Industrial Estate, Sukhumvit Road,
Changwat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thailand
Tel. (66) 0 2577 9000 Tel. (66) 0 2323 1672-80 ext. 115, 116

Fax. (66) 0 2577 9009 Fax. (66) 0 2323 9165

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

FM.BLIMTC.002 Rev.4

Office

196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Thailand

Tel. (66) 0 2579 1121-30 ext, 5219, 5225, 5217
Fax. (66) 0 2579 8592

E-mail : sumalee@tistr.or.th






