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

Thung Song Hong, Lak Si, Bangkok 10210
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E-mail : envi@enviresearch.co.th
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envi research

TSP HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Quotation 202301857 Dale December 20, 2023
Sampler Location Savilvis Start Time 3:20 PM
Sampler Number TSP No.A25 Transfer Standard Type Qrifice Stop Time 3:30 PM
Instrument Model HIVOL-BBCBE Calibrator Model TE-5025A
Motor Serial Number 2142 Calibrator Serial Number 2914 Calibraled By | Mr. Walcharin Charunsitthangkun
Recorder Serial Number 2397
Plate (Delta H) (A) (X) () (Y) Temparature | Baromelric | Start Stop
No. |Pressure Drop Across Orifice (inH,0)| [AH,Q(PalP,)(T, h,-ra)]"‘ Qstd = (1/m)[(A-b)] [ampte Flow Rate Indicatio| |G = I[(Pa/P,, T, bj'[a)]m Pressure | Meter Meter |
Positive | Negative | AH,0 ( m min ) ( fmin ) (°K =°C+273) (mmHg) ‘
5 1.5 15 30 1.71770 0.83528 . 30.0 29.75 303.0 760.0
7 27 27 54 230454 1.11759 38.0 37.69 303.0 760.0
10 4.1 4.2 83 2.85710 1.38341 48.0 47.60 303.0 760.0
13 55 5.6 11.1 3.30406 1.59843 56.0 55.54 303.0 760.0
18 6.8 6.8 13.6 3.65726 1.76834 64.0 63.47 303.0 760.0
Linear Regresstion Y ON X:Y=mX+Db Average 303.0 760.0 .
1 |Slope(m) 2.07871|Linear Equalion ; 0.993215 |psid(mmHg} 760.0
2 |intercept (b) -0.01861Set Point Flow Rate ( X ) (m’/fmin) 1133 r 0.9966017 |Ty7p 298.0 |
3 |Correlation Coefficient (r) 0.99984 |Final Set Flow Rate = (1) 0 (PafPstd)*(Tstd/Ta) 0.98349835
Result C=(Pa/Psld)*(Tstd/Ta)"0.5 0.991714853
COMMENT ‘
Andersen Instruments, Inc. ‘

IC (CFM) QStd'IC y = 36.064830x - 1.539999
R? = 0.993215
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Environment Research & Technology Company Limited
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ENVIRONMENT RESEARCH & TECHNOLOGY CO,, LTD.

PM10 HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Quotation 2023-01857 . |Date December 20, 2023
Sampler Localion v Start Time 3:10 PM
Sampler Number PM-10 No.25 Transfer Standard Type Orifice Stop Time 3:20 PM
Instrument Model HIVOL-BMBBE Calibrator Model TE-5025A
Motor Serial Number 2151 Calibrator Serial Number 2914 Calibrated By | Mr. Walcharin Charunsitthangkun
Recorder Serial Number 2409
Plate (Delta H) (A) (X) n {Y) Temparalure | Barometric Start Stlop
No. | Pressure Drop Across Orifice (inH;0) [AHZO(PBJ'PM‘W,-JTB)}W Qstd = (1/m)[(A-b)] [ample Flow Rate Ind'catof |C = &[(PalP,,,}{T,,,l‘l’a)]W Pressure Meter Meler
positive | Negative | AH,0 (m’Imin) (©Imin )y ("K =°C+273) (mmHg)
5 1.5 16 3.1 1.74609 0.84894 32.0 31.73 303.0 7600
7 24 24 4.8 217274 1.05419 41.0 40.66 303.0 760.0
10 37 38 75 2.71592 1.31550 50.0 49.59 303.0 760.0
13 5.0 5.1 10.1 3.15172 1.52514 58.0 57.52 303.0 760.0
i8 6.2 6.3 125 3.50624 1.69569 64.0 63.47 303.0 760.0
Linear Regresstion Y ONX:Y=mX +b Average 303.0 760.0
1 |Slope(m) 2.07871|Linear Equalion J" 0.998532|Pstd(mmHag; 760.0
2 |Intercept(b) -0.01861|Set Point Flow Rate ( X) (ma.'min) 1.133 r 0.9992657 T, 298.0
3 |Correlation Coefficient (r) 0.99984 |Final Set Flow Rate = (1) 0 (Pa/Pstd)*(Tstd/Ta) 0.98349835
Resull C=(Pa/Pstd)*(Tstd/Ta)"0.5 0.991714853
COMMENT
Andersen Instruments, Inc. ) :

IC (CFM) Qstd-IC y = 37.110148x + 0.800178
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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
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Head Office/Tax 1D 0105 542 064 981

TSP HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Quotation 2023-01857 Date December 20, 2023
Sampler Location AAHIIRDY Start Time 1:50 PM
Sampler Number TSP No.A21 Transfer Standard Type Orifice Stop Time 2:00 PM
Instrument Model HIVOL-BBCBE Calibrator Model TE-5025A
Motor Serial Number 2216 Calibralor Serial Number 2914 Calibrated By | Mr. Watcharin Charunsilthangkun
Recorder Serial Number 2398
Plate (Delta H) (A) (X) (n (Y) Temparalure | Barometric |  Start Stop
No. |Pressure Drop Across Orifice (inH,0)| [AH.O(Pa/P,, T, ”na)]"’ Qstd = (1/m){(A-b)] |ampe Flow Rate Indicatio] IC = I[(Pa/P,, (T, -JTa)]w Pressure Meter Meter
Positive | Negative | AH,0 (m’Imin) ¢ iCrmin ) (°K = °C+273) (mmHg)
5 1.3 i3 26 1.59909 0.77822 320 31.73 303.0 760.0
7 21 21 42 2.03241 0.98668 39.0 38.68 303.0 760.0
10 33 34 6.7 2.56699 1.24385 46.0 4562 3030 760.0
13 4.4 44 88 294190 1.42421 52.0 51.57 303.0 760.0
18 54 54 10.8 3.25911 1.57680 58.0 57.52 303.0 760.0
Linear Regresstion Y ON X:Y=mX +b Average 303.0 760.0
2
1 |[Slope(m) 2.07871|Linear Equation T 0.996642 |pstd(mmHg) 760.0
2 |Intercept(b) -0.01861|Set Point Flow Rala(X)(ma.fmin) 1.133 r 0.9983196(T,;» 298.0
3 |Comelation Coefficient (r) 0.99984 |Final Set Flow Rate = (1) 0 {PalPstd)*(Tstd/Ta) 0.98349835
Result C=(Pa/Psld)*(Tstd/Ta)"0.5 0.991714853
COMMENT
Andersen Instruments, Inc.
IC (CFM) Qstd Ic y = 31.519052x + 7.139455
R? = (0.996642
70.00 '
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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

envi research

www.enviresearch.co.th

ENVIRONMENT RE§ ARCH & TECHNoLOGY Co., LTD.
Head Office/Tax ID 0105 542 064 981

PM10 HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Quotation 2023-01857 Dale December 20, 2023
Sampler Localion FanuAna Start Time 2:00 PM
Sampler Number PM-10 No.26 Transfer Standard Type Qrifice Slop Time 2:10 PM
Instrument Model HIVOL-BMBBE Calibrator Model TE-5025A |
Molor Serial Number 610-643 Calibrator Serial Number 2914 Calibrated By | Mr. Watcharin Charunsitthangkun ]
Recorder Serial Number R0411-004 ‘
Plate (Delta H) (A) (X) (n (Y) Temparalure | Barometric | Start Stop
No. | Pressure Drop Across Orifice (inH,0)| [AH O(Pa/P,, )(T,.,/Ta)] - | Qstd = (Vm)[(A-b)] |ample Flaw Rata Indicatio| |C = I[(Pa/P,, )T, ST Pressure | Meter | Meter
Positive | Negative | AH,0 (m’/min) (frmin) (K = °C+273] (mmHg)

5 14 1.4 28 1.65946 0.80726 28.0 2707 303.0 760.0

7 26 26 52 226146 1.09687 36.0 35.70 303.0 760.0

10 39 39 7.8 2.76971 1.34137 44.0 43.64 303.0 760.0

13 541 5.1 10.2 3.16728 1.53263 50.0 49.59 303.0 760.0

18 6.2 6.2 12.4 3.49219 1.68893 56.0 55.54 303.0 760.0
Linear Regresstion Y ONX:Y=mX +b Average 303.0 760.0

1 |Slope(m) 2.07871|Linear Equalion fz 0.997 193 |Pstd(mmHg)) 760.0

2 |Intercept(b) -0.01861|Set Point Flow Rate ( X) (ma-’min) 1.133 r 0.9985955(T,;n 298.0

3 |Comelation Coefficient (r) 0.99984 |Final Set Flow Rate = (1) 0 (Pa/Pstd)*(Tstd/Ta) 0.98349835
Result C=(Pa/Pstd)*(Tstd/Ta)*0.5 0991714853

COMMENT
Andersen Instruments, Inc.

IC (CFM) Qstd-IC y = 31.376274x + 1.862939

70.00 R? =0.997193
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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 ID 0105 542 064 981

TSP HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

( Mr. Prayun'Detkla ) Gimamarmd sl ioinos toim
Technician

Quolation 2023-01857 Date December 20, 2023
Sampler Location RIRITHRY Start Time 12:00 PM
Sampler Number TSP No.A8 Transfer Standard Type Orifice Stop Time 12:10 PM
Instrument Model HIVOL-BBCBE Calibrator Model TE-5025A
Motor Serial Number 902 Calibrator Serial Number 2914 Calibraled By | Mr. Walcharin Charunsitthangkun
Recorder Serial Number 11452
Plale (Delta H) (A) (X) () (Y) Temparature | Barometric | Start Stop
No. | Pressure Drop Across Orifice (inH,0)! [AH_,O(PaIP,.ﬂ)(Tmﬂ'a)]m Qstd = (1/m)[(A-b)] [ample Flow Rate Indicato| |C = I[(Pa:‘?,u){T,,,ITaJ]'Q Pressure Meter Meter
Positive | Negalive AH,O ( ma.'min ) (ﬂaimin ) . (K ="°"C+273) (mmHg)
5 1.7 1.7 34 1.82863 0.88865 28.0 2707 303.0 7600
7 27 27 54 2.30454 1.11759 34.0 33.72 303.0 760.0
10 39 39 78 276971 1.34137 39.0 38.68 303.0 760.0
13 52 53 10.5 3.21352 1.55487 44.0 43.64 303.0 760.0
18 6.5 6.5 13.0 3.57568 1.72910 48.0 47.60 303.0 760.0
Linear Regresstion YONX:Y=mX+b Average 303.0 760.0
2
1 |Slope(m) 2.07871|Linear Equation r 0.999233 |pstd{mmHg) 7600
2 |Intercept (b ) -0.01861|Set Point Flow Rate ( X) (maimin,’p 1.133 r 0.9996164|T ;1 2980
3 |Comelation Coefficient (r) 0.99984 |Final Set Flow Rate = (1) 0 (Pa/Pstd)*(Tstd/Ta) 0.98349835
Result C=(Par/Pstd)*(Tstd/Ta)"0.5 0.991714853
COMMENT _
Andersen Instruments, Inc.
IC (CFM) Qstd-IC y = 23.426764x + 7.208905
R? =0.999233
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ENVIRONMENT RESEARCH & TECHNOLOGY Co., LTD.

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

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 ID 0105 542 064 981

PM10 HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Quotation 2023-01857 Dale December 20, 2023
Sampler Location Aaniuin Start Time 11:50 AM
Sampler Number PM-10 No.21 Transfer Standard Type Orifice Stop Time 12:00 PM
Instrument Model HIVOL-BMBBE Calibralor Model TE-5025A
Motor Serial Number 2132 Calibrator Serial Number 2014 Calibrated By | Mr. Walcharin Charunsitthangkun
Recorder Serial Number 2392
Plate (Delta H) (A) (X) () (Y) Temparalure | Barometric Start Slop
No. |Pressure Drop Across Orifice (inH,0) [AH;O(PaIPm)(Ti s,ITa)]m Qsid = (1/m){(A-b)] [ampte Flow Rate Indcatio] |C = I[(Pa/P,, X, .jl‘a]]m Pressure Meter Meter
Positive | Negative | AH,0 ( ms.'min ) ( ns,lmin i} ("K =°C+273] (mmHg)
5 14 14 28 1.65946 0.80726 300 29.75 303.0 760.0
7 25 25 5.0 221754 1.07574 38.0 37.69 303.0 760.0
10 39 39 7.8 2.76971 1.34137 48.0 47.60 303.0 760.0
13 50 5.0 10.0 3.13608 1.51762 56.0 55.54 303.0 760.0
18 6.1 6.1 12.2 3.46391 1.67533 63.0 62.48 303.0 760.0
Linear Regresstion YON X:Y=mX+b Average 303.0 760.0
2
1 |Slope(m) 2.07871|Linear Equalion r 0.99815|Pstd(mmHg;) 760.0
2 |intercept(b) -0.01861|Set Point Flow Rate ( X) (mlp‘min) 1.133 r 0.9990746|Ty;1p 298.0
3 |Cormelation Coefficient ( r) 0.99984|Final Set Flow Rate = (1) 0 {Pa/Pstd)*(Tstd/Ta) 0.98349835
Result C=(Pa/Psld)*(Tsld/Ta)"0.5 0.991714853
COMMENT
Andersen Instruments, Inc.
IC (CFM) Qstd-IC y = 37.885209x - 2.013699
R? =0.992815
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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
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Head Office/Tax 1D 0105 542 064 981

TSP HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Quotation 2023-01857 Dale December 20, 2023
Sampler Location TAMBRBINULIN Start Time 10:50 AM
Sampler Number TSP No.A29 Transfer Standard Type Orifice Stop Time 11:00 AM
Instrument Model HIVOL-BBCBE Calibrator Model TE-5025A
Motor Serial Number 2014-02 Calibrator Serial Number 2914 Calibrated By | Mr. Walcharin Charunsitthangkun
Recorder Serial Number 2135
Plate (Delta H) (A) (X) () (Y) Temparalure | Barometric |  Start Stop
No. | Pressure Drop Across Orifice (inH,0) [AH;O(PaFP,,,)(T; un-a)]“ Qstd = (1/m)[(A-b)] Jample Flow Rate Indicato| |G = I[(Pa.r‘Pm){TwJTa)]m Pressure Meter Meter
Positive | Negative | AH,0 (m*min ) ( Imin ) (°K = °C+273) (mmHg)
5 1.4 1.5 29 1.68883 0.82139 38.0 37.69 303.0 760.0
7 27 2.7 54 2.30454 1.11759 46.0 4562 303.0 760.0
10 38 38 76 2.73397 1.32418 52.0 51.57 303.0 760.0
13 49 4.9 98 3.10456 1.50246 59.0 58.51 303.0 760.0
18 59 59 1.8 3.40665 1.64778 64.0 63.47 303.0 760.0
Lingar Regresstion Y ONX:Y=mX+b Average 303.0 760.0
2
1 [Slope(m) 2.07871|Linear Equation r 0.993686 |pstd(mmHg) 760.0
2 |intercept (b) -0.01861|Set Point Flow Rate ( X ) (mJ.fmin) 1.133 r 0.996838|T, ;s 2980
3 |Comelation Coefficient (r) 0.99984 [Final Sel Flow Rale = (1) 0 (Pa/Pstd)*(Tstd/Ta) 0.98349835
Resull C=(Pa/Pstd)*(Tsld/Ta)"0.5 0.991714853
COMMENT
Andersen Instruments, Inc.
y = 31,314638x + 11.204175
Ko (LE Qstd-IC
R? = 0.993686
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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, Bangkok 10210
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Head Office/Tax 1D 0105 542 064 981

ENVIRONMENT RESEARCH & TECHNOLOGY Co., LTD.

PM10 HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Quotation 2023-01857 Date December 20, 2023
Sampler Location Aanunainuuag Start Time 10:50 AM 1
Sampler Number PM-10 No.11 Transfer Standard Type Orifice Stop Time 11:00 AM ‘
Instrument Model HIVOL-BMBBE Calibrator Model TE-5025A
Motor Serial Number 610-643 Calibrator Serial Number 2914 Calibrated By | Mr. Watcharin Charunsitthangkun
Recorder Serial Number R0411-004
Plate (Delta H) (A) (X) (n (Y} Temparature | Barometric |  Start Slop
No. |Pressure Drop Across Grifice (inH,0)| [AH.O(PalP, T, /Ta)l' | Qstd = (1/m){(A-D)] [ample Fiow Rate Indicatiof (G = If(PalP,,)(T, JTan'” Pressure | Meter | Meter |
Positive | Negalive | AH,0 ( m’fmin ) { ftan'min ) (°K =°C+273] (mmHg)
5 1.4 1.5 29 1.68883 082139 28.0 2777 303.0 760.0
7 26 25 5.1 2.23961 1.08636 38.0 37.69 303.0 760.0
10 39 39 78 2.76971 1.34137 46.0 45.62 3030 760.0
13 50 5.1 10.1 3.15172 1.52514 54.0 53.55 3030 760.0
18 6.1 6.2 123 3.47808 1.68214 59.0 58.51 303.0 760.0
Linear Regresstion Y ON X:Y=mX+Db Average 303.0 760.0
1 |Stope(m) 20787 1|Linear Equation fz 0.998157 Psld(mqu 760.0
2 |intercept(b) -0.01861|Set Point Flow Rate ( X) (mln'rnin) 1.133 r 0.9990781|T;rp | 298.0
3 |Caorrelation Coefficient (r} 0.99984 |Final Set Flow Rate = (1) 0 (Pa/Pstd)*(Tstd/Ta) 0.98349835
Result C=(Pa/Pstd)*(Tstd/Ta)"0.5 0991714853
COMMENT |
Andersen Instruments, Inc.

IC (CFM) Qstd-IC y =35.764757x - 1.555182
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4 Accredited calibration laboratory
JIRANATEE ASSOCIATES COLETTT, ISOAIEC 17025:2017

# T N g
NAC-TISHTIS 17025 NSC — TISI = TIS 17025
liranatee Assoclates Co.Ltd. CALIBRATION 0367 C ALIB R AT E O
63/14-15, 67/35-36 N 0367
petchkasem 7,7/1, Rd. Watthapra, Bangkakyai, Flow measurement labhoratory
Bangkok 10600 {Thailand) Calibration services department.

Tel: +6608680812

Mobile: +66863993453

E-mall: jnac-calibration@jiranatee.com
Web site: www.jiranatee.com

CERTIFICATE OF CALIBRATION

Certificate No. : COF-0D5-66 Page 1 of 2 Pages

MEASUREMENT ITEM : Top Load Orifice Calibration procedure:

MANUFACTURER - TISCH The Orifice gas flow device waos caIrbrated against

MODEL/TYPE S TE-S02SA Standard Rotary Displucement Meter (Roots

SERIAL NUMBER 2914 Meter) Model G&5/IMC/W2-dp. The WI-CL-004

1D NUMBER .. was used as o calibration guldeline, -

CONDITION AS-RECEIVED : Used item Traceability:

CUSTOMER : Environment Researc.h & Technology Co., Ltd. This certificate provides @ traceab Hity of The
25/114 Moo & Sof Chinaket 1, Ngamwongwan Road, measurement to recognized the national
Taongsonghong, Laksl, Bangkok 10210 standards, and to reolization of the international

-system of units (SI} through the VSL (National

RECEIVED DATE 127 Jui 2023 " Metrology Institute of Netherlands) via Certificate

MEASUREMENT DATE :31 Jul 2023 “ number; G2211901

ISSUE DATE 131 Jui 2023 :

Uncertainty of Measurement:
The reported uncertainty of measurement is based
ENVIRONMENTAL CONDITIONS: : B SR .on the standard uncertainty multiplied by a

: e caverage factor k=2, Which for a normal

Ambient condition in the laboratory are as follow: ’
distribution corresponds to a coverage probobility

Temperature 123.0+30 C

Retazve Homidity 55,04 150 o4RH of approximately 95%, The stundurd uncertainty

A heric P 3 0'10 1 0 hp has been determined in accordance with the GUM
tmospheric Pressure : : 2 Fvaluation of measurement

data - Guide to the expression of uncertainty in

measurement’
CALIBRATICN CONDITION:
Precenditloning : 24 hours at ambieat conditions,
Measurement Condition : The average values during measurement are 24.3 *C and 50.5 %RH.

NOTED: The certificate Is valld only to the item calibrated on date end ploce of calibration.

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

Cé"bramd.b_.v; i 1 : NA€, Ve ,/Q

. ) e ‘D Th .
1 Mr. Sorawit Thachalad T OBRANATEE ASSOCINTES CO. BT » Approved SIENatOIY: .
[ Miss littraporn Lertsomphol N

e st

Mr. Parinya Booncharoen
Calibration Department Manager

THIS CERTIFICATE REPORT MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN QBTAINED
IN WRITING EROM THE LABORATORY




JIRANATER ASSOCIATES COLTTTL

Continuation of Certificate of Cafibration Number COF-006-66

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 Ap_meter Ap_Orifice Standard Flow [Q]
Plate [Pa} [va) [Tm] ¥
m*/min mmHg °c °c mmHg InH,0 m*/eain

1 0.699 755.476 24.24 23.40 53.510 1.786 1.334 0.649
2 1.G00 755.470 24.17 23.68 58.170 3.598 1894 0.921
3 1.111 755.481 24.19 23.60 40,793 4,682 2.160 1.050
4 1.167 755.465 23,87 23.48 31.004 5.323 2.305 1.118
5 1.411 755522 24.29 23.78 30.145 7.846 2,796 1.352

Stope {m}: 2.07871

intercept {b): -0.01861

Correlation coefficient {1): 099584

Uncertainty (#=2): 0.015 m*/min

Table 2: The results of @ actual calibration data

Flow rate Pressure Temperature Temperature Ap _meter Ap_Orifice Standard Flow [@4]
Plate [Pa] [Ta] [Tm] ¥
m’/min mmHg °c °c mmHg inH,0 m*/min

1 0.699 755476 24,24 23.40 53.510 1.786 0.839 0.651
2 1.000 755.470 24,17 23.68 58,170 3.598 1.190 0.924
k! i111 755.481 24.19 23.60 40,793 4,682 1.357 1.053
4 1.167 755.465 23.87 23.48 31.004 5,323 1.447 1121
5 1.411 755.522 24.29 23,78 30.145 7.846 1,758 1.357

Slope {m): 1.30200

intercept (b} -0.01171

Correfation coefficient {): 0.95984

Uncertainty {k = 2): 0,015 m*/min

*+2gnd of Certificate of Calibration**+*

~

)
NAC

SOCIATES GO LT,
FRANATER ASSOCINTTS C'ﬂ..“‘ll.




o OO METTLER TOLEDO CotimOate® METTLER TOLEDO Szrvice

Mettier-Toledo Lid.
(malland) Measurement Results
84614 - 846/5 Lasalle Rd., Bangna Tai Sub-District
Bangna District, Bangkok 10260 Repeatability
+B6 2723 0382 \
MT-TH.ServiceSupport@mt.com NSC-NSITS 17025 Tast Load: 100 g
CALIBRATION 0062
+ o
1 95,9002 5 1000001 § Aslef 1 (Teat Port
2 99.9891 g 100.0001 g
- . -
Accuracy Calibration Certificate B 5958919 0000t
Customer 4 9999919 1000001 g
5 99,9922 ¢ 100.0002 ¢
Company: Environment ¥ h & T y Co., Lid. 5 99,9593 g 100.0002 g 3
Address: 25/114 Moo 6, Sol Chinaket 1, Ngamwengwan Rd., Toongsonghong 7 99,2992 9 100.0002 g _
City: Laicst Coniact: Rarnlta Taengthal 8 99.0992 g 100.0001 g H
Zip | Postak 10210 3 59,0991 g 100.0001 g
State / F 10 99.9992 g ! 100.9001 g
T4
Order Number: i
Strderd 0.00007 5 0.00005 9
Weighing Device
4 £ . Mettier Tolado Instrument Type: Weighing Instrument [ S
Model: ABZ04S Aaset Number: ERTC-L-IN-0048 : €
Sertal No.: 1123103723 Torminal Modet: NiA The "d" in the graph represents the roadabity of the rangefintorval in which the
a A ) A tostwas parfarmed.
Bulkding: Terminal Sedal No- Tha result of this gragh aro based uper the abosiute velues of tho diferences
Floor: 4 Terminal Asset No.: Ni& Trom tho maan valus.
Eccentricity
Test Load: 100 ¢

= : AsLerig 3ja
Procedure 1 99,5991 g | 100.006% g 1d 0d
! ,0002
Cakbration Guldsline: EURAMET cg-18 v, 4.6 {19/2015) 2 92,9993 9 100, °°°2 g )
METTLER TOLEDO Wark Instruction: CPAND0220 3 299929 wa.coc2g | 4
is ealibrat I 4 994990 g 108,0001 g
This calioration: cerificate contains measurements for As Found ang As Loft calibrations, 5 99,9991 g J00.0001 9 g 0d
The sensitivity/span of the welighing Instrument was adjusted before As Found and As Left callbrations with a bulit-in waight.
25
In accorsance with EURAMET cg-18 (11/2015), the test loads were selecled to reflect the specific use of the weighing device or io H &
| Madmum 0902 12,0001
accommodate specific calibration conditions, ! Peviation 0002 9 9 As Found AsLeft
= & v ; i . % - Tha “d" 4 the groph reprosonts the roadability of the rangedinterval in whizh
AsFound | Sat:236°C  End:225°C | Glart346% End: 351 % | the tos was parfomec.
AsLeft Start: 23.86°C End: 23.5°C | Start:35.0% Erd: 35.7 % '

Ag Found Callbration Date: 17-Jan-2023 Cal dl M J ‘ V

s Lo Calibration Date: 17-Jan-2023 A 174

Issun Date: 19-Jan-2023 Chawatit Martsuloke

Approved Signatery:
Technical Manager / Head of Calibration Center

Softwara Version: 1.23.1.11 ©METTLER TGLEDD Page 105 Softwnes Varmlan: 1.22.3.11 & WMETTLER TOLEDO Page 2 of5
Repor Varsion: 2.16.30 This is an oflginal document and may fot be panlally reproduced wilhoul the Report Version; 2.16,30 This ia an eriginal document and may not be pordally reproduced without the

Form Numbar: £103C wrilter ot the lasuing Form Numbar; F103C wiritsan parmission of the ksulng collbralion laboratory.




Cal Cortificate 1D T e sl Callbration Cortifcate 1D e
ot Cortom® METTLER TOLEDO 5202 CortnCatcnol® METTLER TOLEDO <=
Ermror of Indication Test Equipment

As Found All weights used for metrological testing are traceable to national or intemational standards, The weights were calibrated and certified by

ﬁ Referonce Viloe Indication an accredited calibration laboratory,
1 0.0000 g 9.0600 g 0.000C ¢ 0.15mg ;2
: Weight Set 1: OIML E2
2 9.0500 g 0.0500 g 0.0000 ¢ 246 myg e 2
3 0.1000 g : 0.0985 ¢ 0.000 g 016 mg 2 Weight Set No.: Ws57 Date of Issue: 06-~Jan-2022
" 0.5000 ¢ T oae99g 00001 g 016 mg z Certificate Nurmber: 177037 Calibration: Due Date: 03-Jul-2023
5 1.0000 g 10000 g 0.0000 g U016 mg z Tharme Hygromet
3 50000 g 50001 g : 0.0001 g 0.16 mg z
- 10.0000 g To.0001 g ; 0.0001 g 017 mg 3 Equipment No.: IN255 Date of Issue: 20-Jul-2022
8 $0.0000 g ‘ 49,9997 g -0.0003 g : 0-20 mg 2 Certificate Number: 2211503 Calibration Due Date: 04-Jul-2023
9 300.,0000 §9.9992 -0.0008 : 0.27 mg 2
g g 8 : Remarks
10 50,0000 g 1499987 9 -¢0013g : 0.38mg 2
11 200.0000 g 198.9982 g ~0.0018 g : G44mg 2 Equipment condition: Good
As Lot Next calibration according to customer's procedure
! g Calibration data not decide by calibration: laboratory
1 0.0000 g 0.0000 g 0.0000g | 0.3 my 2 End of Accreditad Section
2 0.0500g 0.0500 g 0.0000g 6.313mg 2
3 010009 01600 g T 00000 0.13mg i Thainformation below and any attachments to this calibration certificale are not part of the accredited calibration.
4 0.5000 g 0.5006 g 00000 ¢ 0.13mg 2
5 10800 g 1.000C g 00000 g : 0.13mg 2
[ 50060 g ’ 5000t g 0.0001 g : 813mg 2
L 10,0000 g 100000 g 0.0000 g 0.14 mg z
50.000C g 50.0080 g 000009 017 mg z
] 100.8000 g 100,0001 g ; 0.0001 g 0.24 mg 2
150.0000 ¢ 150.0001 ¢ : 6.0001 g 0.3¢ mg 2
2000000 g 200.0002 9 0.0002 g 0.39mg 2
’ “ As Fourd
+ psleft
B g e e eeeeeemeee e eemeeemeree e oo eeene
E
g T 1
[ - S 3 + —t Far improved legibility of the graphles
2 * R y— by & i L only Increasing measurement polnts
S e - are shewn and maasurament points
& e close to zaro are not displayec.
g - s
: : 5 b 152
Calibration Polats [g]
‘the uncertainty stated Is the expanded ¢ Inty at 1obtained by multiplying the standard combined uncertainty by the

coverage faclor k — which can be larger than 2 according to ELRAMET ¢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 conditians and the settings of the weighing instrument when it was calibrated.

Saftware Version: 1.23.1.11 B METTLER TOLEDO Page 30f5 Sofwara Vorsion: 1.23,1.11 ©METTLER TOLERO Page 4 of §
Raport Vorsion: 2,16,30 Thia ls on original dosument and may net be partully reproduced withaud Lhe Rapodt Varslom 216,30 Thia [z on ariginat docutrent and may not be partially reproducad wilhaut Ihe
Form Number: F103C wrillen partisaion of the Jescing calibration laboratory, Form Number: F103C ‘writlan i af tha lssuing Y.




Attachment to Calibration Certificate:
TH2036-001-011723-ACC-TH
GWP® Cerificate

Callbration Cariificats ID METTLER TOLED

TH2038-001-031723-ACC-TH

Measurement Uncertainty of the Weighing instrument in Use

Stated Is the expanded uncertainty with k=2 in use. The formula shall he used for the estimation of the uncertainty under consideration of

the emars of indication. The value R rep s the net load ingication in the unit of measure of the device. ®
‘Temperature cosfficient for the evaluation of the measurement uncertainty in use! 30100 K W i
Temperature range on site for the evaluation of the measurement uncertainty in use: 3K

Uy = 0.13 mg + 0.00671 mg/g -R

i1 0.000g 2209 Ur =016 mg+ 0.0147 mglg - R

To oplimize the stability of the linearization, besides of the zere load only increasing measurement points with a test ioad of 5% of the
measurement range or larger are taken for the ¢alculation of the linear equation.

Abaciuts and Reiative Measurement Uncartalnty In Use for Various Net indications (Sxamples) As As

Found 4 Left K4

0.59%

0.2200 g 0,16 mg 0.074% 0.13my 0.060%
o 22000 g 0.19mg T v 00eT% 0.14 g : 0.0086%
2200009 0.48 mg 0.0022% 0.28 mg : 0.0013% The weighing device meets the given The weighing device meets the given
22000009 3.4mg _0.0015% N 1.6 mg : 0.00073% process requirements. process requirements.

) Tests Performed: . AsFound
E £
T z :
§ e e [P R PP TR S -
g £ Process Requirements
= 2 S R P R PREEEE T .
3 % Weighing Tolerance: 1% | Smallest Net Weight: 0.0500 g Safety Factor: 2
; k4
: Safe Weighing Range
5 Rl b RE o D.sT pRva S0 h 5 1500
Weigning Range %] Reaang (g]
Aa Found Asleft
El
' It Messaramit Lsoaranty )
£
H
tomreg T 1%
Sala To Weigh
VTW"‘Q wonrgpe (G Canwtlbe
GO0 g eMhkg qusn
Rappctaicts Lmasey tom Womgrd
T
ward
Towsret
While tha volues in thig graph roflect the actual rosulte, $h uirvaa are simply & visus! roproacntation. This gragh refiotts Ag Lot feallng, unicas anly AS Found
wig porformod.
Software Varsioet: 1.22.3.11 & METTLER TOLEDG Page 5 of 5 Software Version: 1.23.1.31 © METTLER TCLEDO Page 10f4
Raport Vereion: 2.18,30 This Iz an original documont and mey not bo poriially ropraduced without the Raport Varslon: 24830 This ks & original dacument ane: may nal oo parialy reproduced withaut the
Form Number: F103C writlen fon of the laauing Form Number: F3036 writtan permiasion of the issuing callbration lebaratary.




i

Asmcimert i atirnbn Cttoa: METTLER TOLEDO 2=~z Avactmer s atorason st METTLER TOLEDO =

TH2036-021-011723-ACC-TH TH2036-004-311723-ACC-TH
GWP® Certificate GWP® Cerlificate

[N

Minimum Weight Measurement Results
As Found Minimum Weight Table Results Summary

Sefety Factar
Tolecance 1 z 3 5 b As Left ¥ ‘ i X
o1% 0.16012 ¢ 032511 g 0.49518 g 0851589 | 1850269 . e
o2% 0.07947 g 0160129 024199 g CA0M9g | 0851569 w0 = Fates
0.5% 0.03185g 0.06348 g 0.09550 016012 ¢ 032511 g = Satots Facor
. M e o v
001580 g ‘ 0.03165 g 0.04754 0.07947 g 0.16012 g - = Sly met
0.00789g | COiS80g "~ oomng 0.03950 g 007947 g B
0.00316 g 000sig . 0.00947g 2.01580 g 0.03165 ¢ Repeatability
i ” Pass: The determined minimum weight meets the requirement for the smallest net weight.
¥ Tost Load: 190 g
As Left Minimum Weight Table

NIA
Tolerance 1 2 ; 3 f 5 1 0.00005 g

01% 042735 g 0256429 | 038726¢ | 0654403 135584 g 0.00013 g 200607 g* 0.00005 g*
0.2% 0.06346 g i 0127359 0.19166 g : 082182 g 065440 g G005 @ b
05% 0025339 | 005073 0076209 | 0427389 . O.25642g 0o00s0 g bl

% 0.01265 g 0.02533 g 0.03802 g 0.06346 g : 012738 g 0.00125 g ~ e

% 0.00633 0.01266 0.0189% 0.03165 : 0.06346

g g 2 g g *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% | 200252 g  0.00508 ¢ 0.00758 g 0.01286 g 002533 g

repeatability test and the calculation of the minimum weight,

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

k" The weighing tolerance is met if the standard deviation is less than or equat to the corresponding conlrod imit.

Al these net minimum weight values, the measurement uncertainty of the weighing device is equal to or fess than 11 (no safety facter), 172, Eccenmcﬁy
173, 115, or 1/10 of the required tolerance. The values are calculated with k = 2 and based ¢n the linear formula of the measurement uneertainty
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 safaty factar. The safety factor is a proactive

measuré to apply for future measurements. i
0.2% . 0.1000 ¢ ) .
Notes on minimum weighl values In above table: 0.5% : 025009 " :
N ) : ! 0.0002g e s 0.0001 g
1. f "N/AT is shown above, no apprapriate value could be calculated. . 1% 0.5000 & H W
2. METTLER TOLEDO is not responsible for the definition of the process requirements. ; z% 1.0000; ‘ o \,( o
5% 250009 : v o

The weighing telerance is met if the deviation Is less than or equal 1o the corresponding control limit.

Softwars Varsion: 1.23.1.11 ©METTLER TOLEDO Page2 of 4 Sottwara Vorslon: 1.23.1.54 © METTLER TOLEDO Page3of4
Ropart Verslon; 2,16.30 This I an erigina! dogurrent and may nol be partielly reproduced without the Ropor Varsion: 2.16,30 “Thia Is an erginal docursonl and may not be parllally raprodugad withoul the
Form Number. F102C writlan isgion of tha fesulng [} Fom Numbar: F103C writlan tsalon of the losuing




Attachment o Calibration Carilficate: METTLER TOLEBO S

TH2036-001-011723-ACC-TH
GWP? Cerlificate
Emar of Indication
As Found
0.0000¢ | 0.0000g NA 0 NA NiA NiA NIA NIA
500000 © -0.0003g | 0.0250¢ | 0.050Pg | 013509 | 0.2500g | 0.5000g | 1.2500g
1000000 | -0.0008g | 0.0506g | 0.1000g | 0.2500¢ | ©.5006g | 1.0000g | 2.5000g
15000009 @ -0.0013¢ | 00750y . 0.1500g . 0.37S0g | C.7500g  1.5000g | 3.7500g
20000009 | -0.00i8g | 0.1000¢ | 02000 | 050009 | %.0000g : 2.0000g | 5.00009
! ~ v ~ : ~ -
As Lol

00000 g 0.0060 ¢ NIA
50,0000 g 0.0000g | 0.0250g | 0.0500g | 0.1250g 0.2500g  0.5000g | 1.2500¢
100,0000g | 0.0007g | 0.0500g : 0.1000g = (25009 | 0.5000g  1.0000g - 25000¢
150,00009 | 0,0001g | 0.0750g = 0.500g | 037509  0.7500g | 1.5000g | 375009
20000009 : 0.0002g  0.7000g . 0.2000g | 050009 @ 1.00009  2.0000g . 50000y

Results ' ' v v s s

The weighing tolerance is met if the emor {of indication) for each test point is Jess than or ogual te the comesponding control
limit for that particular weighing tolerance, Resuits at or close to the zaro point cannot be assessed.

Sotiwaro Vemion: 1.23,1,11 & METTLER TOLEDO Page 4 of4
Roport Verslon: 2.16.30 Thia {5 an erginel dotument and may nol ba pardally reproduced without ihe
Farm Number: F103C weltian of the issulng Y.




THAT METEOROLOGICAL DEPARTMENT

4353 Suldiumvit, Bangna, Banglkok 10260 Tel. 081-454-2804,0-2399-0469

Calibration Cetrtificate

lssued by: Calibration & Test Section : Meteorological Instruments Bureau

Dateoflssue 11 August, 2023 Certification No. 284/23
Page : 1 of 2

Ob ject : Wind speed and wind direction

Manufacturer : Davis Instruments Inc.

Type : Weather Wizard 1l Product No. 7425

Serial No. WC20516A58 ID No. : No.13

Customer : Environment Research & Technology Company Limited.

25/113-114 Moo 6 Soi Chinaket 1, Ngamwongwan Road,

Toongsonghong, Laksi, Bangkok 10210.
Calibration Condition : Temperature 25.1 °C  Barometric Pressure 1008.5 hPa

NATIONAL STANDARD WIND TUNNEL
: Thermat Anemometer 642 S/N 91563

s HOOK GAGE NO 1425 Pitot Tube Theodor Friedrichs Type 0800.0000 serial 8023
N.I.S.T. Test Reference Number 731/241460 : Standard Velocity at 20 - 30 m/sec
: Ultrasonic Anemometer Model DA-650-3TV {sensor TR-20AH)

Serial Number 110730028 (sensor 120629586)
JAPAN QUALITY ASSURANCE ORGANIZAT&N\ : Standard Velocity at 0 - 20 mfsec

Calibrated by : H‘@ A
Mr. Watcharapol Subwat

Mechanical Engineer




THAT METEOROLOGICAL DEPARTMENT

4353 Bukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

The Result of Calibration

Certification No. 284/23

11 August, 2023 Page : 2 of 2
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Ancmometer | Pressure | Vacumm | Velocity Velocity Correction
m/sec inches H20 | inches H20 {  mi/fsec mfsec m/sec
1.00 - - - 04 0.60
3.02 - - - 2.7 0.3z
5.00 - - - 4.5 0.50
7.04 - - - 6.7 0.34
9.02 - - - 8.5 0.52
11.01 - - - 10.7 0.31
13.01 - - - 12.5 0.51
15.01 - - - 14.7 0.31
17.02 - - - 16.5 0.52
20.02 - - - 19.7 032

Wind Aloft Plotting Board,

US.DEPARTMENT OF COMMERCE WEATHER BUREAU

WIND DIRETION TESTED WIND DIRECTION
0 0
80 90
180 180
270 270

Calibrated by
Héjk)msle

Mr. Watcharapol Subwat

Mechanical Engineer




THAT METEOROLOGICAL DEPARTHMENT
4353 Sukhumvit, Bangna. Bangkok 10260 'Te. 081-454-2804.0-2309-0469

Calibration Certificate

THAI METFOROLOGICAL DEPARTMENT

4353 Sukhumvit. Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

The Result of Calibration

.

ificati 2
Issued by: Calibration & Test Section : Meteorological Instruments Bureau Certification No. 352/23
Date of Issue 12 September, 2023 Certification No, 352/23 12 Scptember, 2023 Page : 2 of 4
Page : | of 4 Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonie Ancmometer | Pressure | Vacumm ) Velocity Velocity Correction
Object : ‘Weather Sation misee s 20 | mchos H20 | misec nsee m/sec
1.00 - - - 0.9 010
Manufacturer : Davis Instruments Inc. 0 . ) ° 20 0.02
5.00 R - - 19 0.1¢
Type : Vantage Pro 2 ID No. Np.22 .04 ; . - 70 0.0¢
9.02 - - - 89 0.12
Serigl N : i 5 - 5 1,01 . - - 1.0 0.01
erial No, Dispiay AS180105011 Transmitter AS480108018
13.01 - - - 129 a.11
s ) I " ; . 15,01 - - - 15.0 2.01
ustomer : Environment Research & Technoiogy Company Limitea.
25/113-114 Moo 6 Soi Chinaket 1, Ngamwongwan Road, 17.02 - - - 16.9 0.12
Togngsonghong. Laksi, Bangkok 10210, 20,02 3 ) ) 0.0 0.02
Calipration Conaition : Temperaiure 251 °C  Barometric Prassure 10715 APz
Wind Aloft Plotting Boare,
NATIONAL STANDARD WIND TUNNEL - US.DEPARTMENT OF COMMERCE WEATHER BUREAU
Misromanometer Theodor Frednchs FCO14 Senal Mo, §310118 WIND DIRETION TESTED WIND DIRECTION
 HOGK GAGE NG 1425 Puot Tuba Theoder Friedrichs Type 0800.0000 senal 9023 ¢ °
NI13.T. Test Reference Number 731/241460 : Standard Verosty at 20 - 30 misec % %
- Ultrasenic Anemometer Model DA-B50-3TV {sensor TR-G0AH) 180 180
Sena Number 110730020 {sensar 120628586) 270
JAPAN  QUALITY ASSURANCE ORGANIZATION : Standard Velogity g1 ¢ - 20 mysec
STANDARD THERMOMETER : Theodor Friedrich : Dry No.8390/94 Wet No. 8389/84 Calibrated by

Nc:\(?rwfok

: Thermoschreider No.815802

! Ty S 2
Calibrated by : N(;‘bﬂxrvk Signed: | ., fgﬁﬁlﬁarised Signatsrers L Mr. Watcharapol Subwat
' P i S o A -
Mr. Wateharapol Subwat Mt Pisaod Promsut ; e tl Cy Mechanical Enginger

o
‘ SdorbEll
- &

H
i
Mechanical Engineer 1




THAl METEOROLOGICAL DEPARTIMENT

4353 Sukhumvit, Bangna, Bangkak 19260 Tel. -2396-0156,0-2399-04569

The ReSUIt Of Ca[lbratlon - Date of Issuc 12 September, 2023 Certification No. 352/23
Certification No. 552/23 Page:  4of4
12 Seprember, 2023 Page 1 3 of 4
Tu¥usna
Standarg Temperature Sensor Reading
Temp. Reading Correction
‘c C .C . LY ﬁ, oy I 1 & o Fl o o .
HHIADRUVUITUT DI IASBIIREY BV Davis Instrurncnts 1111 TIPPING

30.2 50.2 co
w0z 205 o BUCKET Product No.7342.026 Mfa. Code. AS-160105019 si1msmeuidvudundriady
158 155 01 iiﬁﬂllﬁ’)ﬁl@ GAUGE DIAMETER 8.0 INCHES, NEGRETTI & ZAMBRA, LONDON No.

71082 tiazamnsorh 114 14 frgndesnuneasBeavawsiteade 0.01 in./TIP)

U

Checked by : ‘ } ; ;

Mr. Watcharapol Subwaz

(Wredrswn nindanh

Mechanica) Engincer

IINSF YN T




THAI METEOROLOGICAL DEPARTMENT

4353 Sulkhumvit, Bangna, Bangkolk 10260 Tel. 081-454-2804,0-2399-0469

Calibration Certificate

issued by : Calibration & Test Section . Meteorological Instruments Bureau

Date of Issue 12 April, 2023 Certification No. 159/23
Page : 1 of 3

Object : Weather Station

Manufaclurer ; Davis Instruments

Type : Vantage Pro2 ID No. : No.26

Serial No. Display AS160202003 Transmitter AS160202003

Customer : Environment Research & Technology Company Limited.

256/113-114 Moo 6 Soi Chinaket 1, Ngamwongwan Road,

Toongsonghong, Laksi, Bangkok 10210,

Calibration Condition : Temperaiure 25.1 °C  Barometric Pressure 1008.6 hPa
NATIONAL STANDARD WIND TUNNEL

: Thermal Anemometer 642 S$/N 91583

s HOOK GAGE NO 1425 Pitot Tube Theodor Friedrichs Type 0800.0000 serial 9023
N.LS.T. Test Reference Number 731/241460 » Standard Velocity at 20 - 30 m/sec
: Ultrasonic Anemorneter Model DA-G50-3TV (sensor TR-90AH)

Serial Number 110730029 (sensor 120629586)

JAPAN QUALITY ASSURANCE ORGANIZATION : Standard Velocily at 0 - 20 m/sec
STANDARD THERMOMETER : Theodor Friedrich : Dry No, 8390/9”7’:%%\?0%8389/94

elﬂw

: teslo, testo 645 Serial No. 02848% : Thermoschneider ijs /J§802
Calibrated by : N@‘W@FDL Signeg: ; 1.41 f&

Mr, Watcharapol Subwat Mr. i’so@ romsut

Mechanical Engineer




THAI METEOROLOGICAL DEPARTMENT

4353 Sulkhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

The Result of Calibration

Certification Neo. 159/23

12 April, 2023 Page : 2 of 3
Standard HOOK GAGE NO, 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure [ Vacumm Velocity Velocity Correction
mfsec inches 20 | inches 20 | mi/sec nifsee mfsec
1.00 - - - 0.9 0.10
3.02 - oo - 27 032
5.00 - - - 4.9 0.10
7.00 - - - 6.7 0.30
9.02 - - - 8.9 0.12
HLOG - - - 10.7 031
13.01 - - - 13.0 0.01
15.01 - - - 14.7 0.31
17.02 - - - 17.0 0.02
20.02 - - - 19.7 0.32
Wind Aloft Plotting Board.
US.DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND DIRETION TESTED WIND DIRECTION

0 0

90 80

180 180

270 270

fﬁmﬁuwﬁx

'!’r & m.«-wm

Calibrated by : jr f.{}bﬂg,. (,
H@ %Q@raQ r,./ -

ljbra ipna

Mr. Watcharapol Subwat

Mechanical Engineer -



THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 0-2396-0156,0-2399-0469

The Result of Calibration

Certification No. 159/23

12 April, 2023 Page : 3 of 3
Standard Temperature Sensor Reading
Temp. Reading Correction
c ‘C c
50.1 50.1 0.0
30.2 30.2 0.0
15.8 15.9 0.1

Checked by :

Nelohasgps

Mr. Watcharapol Subwat

Mechanical Engineer




THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

Calibration Certificate

lssued by : Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue 20 August, 2022 Certification No. 341/22
Page : 1 of 2

Object : Wind speed and wind direction

Manufacturer . Davis Instrumenis Inc.

Type : Weather Wizard iti Product No. 7425

Serial No. WC20214A68 ID No. : No.3

Customer : Environment Research & Technology Company Limited.

25/113-114 Moo 6 Soi Chinaket 1, Ngamwongwan Road,

Toongsonghong, Laksi, Bangkok 10210.

Calibration Condition : Temperature  25.1 ®C  Barometric Pressure 1007.8 hPa

NATIONAL STANDARD WIND TUNNEL

- Thermal Anemometer 642 S/N 91563

s HOOK GAGE NO 1425 Pitol Tube Theodor Friedrichs Type 0800.0000 serial 9023
N.LS.T. Test Reference Number 731/241460 : Standard Velocity at 20 - 30 m/sec
: Ultrasonic Anemometer Model DA-650-3TV (sensor TR-90AH)

Seriat Number 110730029 (sensor 120629586)

, D
JAPAN QUALITY ASSURANCE ORGANIZATION : Standard Ve!ggit@@@;@l?e%»\
B NG -

)
Calibrated by : NQ\\O\PGQ‘Q)DK.
Mr, Watcharapol Subwat

Mechanical Engineer




THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2359-0469

The Result of Calibration

20 August, 2022

Certification No., 341/22

Page : 2 of 2

Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonie Aneutometer | Pressure { Vacumm | Velocity Velocity Correction

m/sec inches H20 | inches H20 | m/sec misec m/see
1.00 - - - 0.4 0.60
3.0z - - - 27 0.32
5.00 - - - 4.5 0.50
7.04 - - - 6.7 0.34
9.02 - - - 8.5 0.52
11.01 - - - 10.8 0.21
£3.01 - - - 12.5 0.51
15.01 - - - 14.8 0.21
17.02 - - - 17.0 0.02
20.02 - - - 19.8 0.22

Wind Aloft Plotting Board.

US.DEPARTMENT OF COMMERCE WEATHER BUREAU

WIND DIRETION TESTED WIND DIRECTION
0 0
90 90
180 180
270 270

Calibrated by : N(j\dpqgcp-\%&

Mr. Watcharapol Subwat

Mechanical Engineer




T 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

envi research

www.enviresearch.co.th

ENVIRONMENT RE§ ARCH & TECHNOLOGY Co., LTD.
Head Office/Tax 1D 0105 542 064 981

Sound Level Meter Calibration Report

Support Equipment Type : Sound Level Calibrator
Manufacture - Larson Davis
Model : CAL200
Serial No. s 3606
Range of Calibrator
- Support Equipment Type : 93.4
- Frequency : 1,000 Hz.

Calibrated By Mr.Chanthawit Leawkool
Calibration Date

Customer Name : u3n Wfifes aeudauaud $1na Imam*sﬁnuqmmﬂnsm EWAT

..

December 20, 2023

..

A v A4 € O . W
U3 ¥9 aodtdatssu 4na

Equipment Actual Reading (dB(A))
Item Status
Brand Model Serial Number Before Adjustment After Adjustment
Scarlet Tech ST-11D 820801 93.7 93.4 Pass
2 |Scarlet Tech ST-11D 820802 93.0 93.4 Pass
_{‘:"7_ - -

oa

0O sas

SoDO®
moo —

Checked By ’::a-rv ' Approved By
; ' M'g.'éﬁtatip Im-noi

Technician Environmental Scientist

Page 1/1




NSC-T1SI-TIS 17025
A7TISTR CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No, 21-67/0064 MTC No. EEL. BP.  121/1066

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 : Precision Acoustic Calibrator Temperature (23+3)°C
Manufacturer : Larson Davis * Relative Humidity {50+ 15)%

Model : CAL200 Ambient Pressure (101,325 + 1.500) kPa
Serial No. 1 3606

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

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

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

4, Digital Multimeter Agilent 34401 A S/N MY44005560.

5. Pressure Transmitter Vaisala PTB202AD S/N T0650001.

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

7. Condenser Microphone 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 : 30 Oct. 2023
Date of Calibration 31 Oct. 2023 1/ {u

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

FM.BL.MTC.002 Rev.4

Head Office Office/Laboratory Office

35 Mu 3 Tarnben Khlong Ha, Amphoe ¥hlong Luang,  Sei 1C, Bangpoo industrial Estate, Sukhusmwit 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.orth Website:www tistrorth £-mail : mtc@tistr.orth E-mail ;: sumalee@tistr.or.th




ITISTR

NSC-TISETIS 17025
CALIBRATION 0037

Request No. 21-67/0064

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

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

MTC No. EEL. BP,

The reporied expanded uncertainty is based upon a standard uncertainty multiplied by a coverage

Nominal Output of Unit Under Test = 94 dB re 20ptPa at 1000 Hz

1. Sound Pressure quel

Acoustic Output in dB re 20p1Pa , Corrected to Reference Conditions : 101,325 kPa, 23.0 °C and 50 %RH

12171066

Standard Microphone Measured Sound Pressure | Deviated value | Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) [EC60942:2003 Class 1
1/2 inch Bruel&Kjaer4 180 93.42 -0.58 +0.10 +0.40 dB
2, Frequency
Standard Microphone Measured Frequency Deviated value | Unceriainty Tolerance limit
Type (Hz) {(Hz) (Hz) IEC60942:2003 Class 1
1/2 inch Bruel&Kjaerd 180 1000.4 0.4 + 1.5 +1.0%
3. Total distortion
Standard Microphone Measured Total distortion Uncertainty Tolerance limit
Type (%) (%) IEC60942:2003 Class |
/2 inch Bruel&Kjaerd 180 1.80 + 0,50 +3.0%

Note : 1. No adjustment.

Date of Calibration

0 31 Oct, 2023

2. The calibrator pressuce correction was not included.

3. The microphone volume correction was included at level of 0.26 dB from manual.

2/‘{k

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

Head Office

35 Mu 3 Tambon Khicng Ha, Amphoe Khlong Luang,

Changwat Pathumthani 12120, Thailand
Tel. (66) G 2577 9000
Fax. (66) 0 2577 9009

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

Office/Laboratory

Fax, {66} 0 2323 9165
E-mail : mtc@tistr.or.th

Soi 1C, Bangpoo industrial Estate, Sukhunvit Road,
Amphoe Muang, Changwat Samutprakan 10280, Thailand
Tel. (66} 0 2323 1672-80 ext. 115, 116

Office

FM,BL.MTC.002 Rev.4

Fax. (66) 0 2579 8592
E-mail : sumalee@tistr.or.th

196 Phahonyothin Road, Chatuchak, Bangkok 16900,
Thaitand

Tel. {66} 0 2579 1121-30 ext. 5219, 5225, 5217




- NSC-TISI-TIS 17023
2TISTR CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-67/0064 MTC No. EEL, BP.  121/1066
Nominal Output of Unit Under Test = 114 dB re 20LPa at 1000 Hz
Acoustic Qutput in dB re 20uPa , Corrected to Reference Conditions : 101,325 kPa, 23.0 °C and 50 %RIL

£

1. Sound Pressure Level

Standard Microphone Measured Sound Pressure | Deviated value | Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) IEC60942:2003 Class |
1/2 inch Bruel&Kjaer 4180 113.45 -0.55 +0.10 +0.40 dB
2. Frequency
Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limit
Type (Hz) (Hz) {Hz) TEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 1000.2 0.2 + 1.5 +1.0%

3. Total Distortion

Standard Microphone Measured Total Distortion Uncertainty Tolerance limit
Type (%) (%) IEC60942:2003 Class |
1/2 inch Bruel&Kjaer 4180 060 - +0.50 +3.0%

Note : 1. No adjustment.

2. The calibrator pressure correction was not included.

3. The microphone volume correction was included at level of 0.26 dB fromanatiy

20 2

Calibrated by ; Approved by :

(Mr.Weerachai  Decchaiyae)

Electrical and E}ég?:tl‘o

o

e
‘W.wk%
3

s

nic Standards Laboratory
Date of Calibration : 31 Oct. 2023 Industrial Metrology and Testing Service Centre

Date of Issue ;P Nov. 2023 Ref : 2011266103004305003
End of Certificate 3/3

The results relate only to the items tested/catibrated or value assigned,
Advertising the Report/Certificate and pubticity of the resuits except in futl are prohibited untess written permission is obtained from the governor of TISTR.

FM.BLMTC.002 Rev.4

Head Offlce Office/Laboratory Office

35 Mu 3 Tamboan Khlong Ha, Amphoe Khlong Luang, 5ol 1C, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Changwat Pathumthani 12120, Thailand Amphoe Muang, Changwat Sarmutprakan 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.orth Websitewwww.tistr.orth E-mail : mitc@tistr.orth E-mail : sumalee@tistr.or.th






