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envi research

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

PM10 HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

( Mr. Prayun Detkla )

Sampler Localion Date May 30, 2023
A1 .8 1MARGIMI (2023-00722) Start Time 12:11 AM
Sampler Number PM-10 No.25 Transfer Standard Type Orifice Stop Time 12:21 AM
Instrument Model HIVOL-BMBBE Calibrator Model TE-5025A
Motor Serial Number 2150 Calibrator Serial Number 3362 Calibrated By Mr.Nigul Phokhamla
Recorder Serial Number 2409
Plale (Delta H) (A) (X) (1) (Y) Temparalure | Baromelric Start Stop
No. | Pressure Drop Across Orifics (inH,0) [AHZO[P&IPS”){ngn‘a)]‘? Qstd = (1/m)[{A-b)] |ampte Flow Rate Indicatio| |G = |[‘pa,'pm;(‘|'wn'3]]'z Pressure | Meter Meter
Positive | Negative | AH,0 (mJmin) (iCrmin) (K =°C+273] (mmHg)
5 14 14 28 1.64268 081134 310 3043 308.0 7570
7 25 25 50 2.19512 1.08183 41.0 40.25 3080 7570
10 35 35 70 2.59730 1.27876 48.0 47.12 308.0 7570
13 45 4.5 9.0 2.94507 1.44903 56.0 54.97 308.0 7570
18 58 56 11.2 3.28536 1.61565 63.0 61.85 3080 7570
Linear Regresstion YONX:Y=mX +b Average 3080 757.0
2
1 |Slope(m) 2.04234|Linear Equation r 0.997 165 |Pstd(mmHgy} 760.0
2 |intercept(b) -0.01435|Set Paint Flow Rate (X ) (m’/min) 1.133 r 0.9985815|T, ;5 2980
3 |Correlation Coefficient {r) 0.99993 |Final Sel Flow Rate = (1) 0 (Pa/Psid)*(Tstd/Ta) 0.96371326
Result C=(PalPstd)*(Tstd/Ta)"* 0.5 0.981688984
COMMENT
Andersen Instruments, Inc.
IC (CFM) Qstd-IC y = 39.059642x - 1.795243
R?=0.997165
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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

o www.enviresearch.co.th
ENVIRONMENT RESEARCH & TECHNOLOGY CO.,, LTD. B i i e

envi research

TSP HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Sampler Location Dafe May 30, 2023
Al 'n‘l,nm.'n"luﬂnﬂmd-l (2023-00722) Start Time 12:22 AM
Sampler Number TSP No._Cﬂ Transfer Standard Type Qrifice Stop Time 12:32 AM
Instrument Model HIVOL-BBCBE Calibrator Model TE-5025A
Motor Serial Number 202002 Calibrator Serial Number 3362 Calibrated By Mr.Nigul Phokhamia
Recorder Serial Number ==
Plate (Delta H) (A) (X) o) Yy Temparalure | Barometric | Start Slop
No. |Pressure Drop Across Orifice (inH,0) [AH:U(pa,pwmmﬁa}]" Qsld = (1/m)[(A-b)] Jample Flow Rate Indicato| |C = |[(PajP=”)(Tmf[‘a)]m Prassure Meter Meter
Positive | Negative AHEO (mz,rm;n) (inch) = (K =°C+273) (mmHg)
5 1.5 1.5 3.0 1.70034 0.83957 1.0 0.98 308.0 757.0
7 25 25 50 2.19512 1.08183 16 1.57 308.0 757.0
10 35 35 70 2.59730 1.27876 2.4 2.06 308.0 757.0
13 4.6 46 92 297761 1.46497 26~ 255 308.0 7570
18 586 56 1n2 3.28536 1.61585 30 295 308.0 757.0
Linear Regresstion Y ON X:Y=mX+b Average 308.0 757.0
1 [Stope (m) 2.04234|Linear Equation i/ 0.999675 [psigmmHg|  760.0
2 |Intercept(b) -0.01435|Set Point Flow Rate ( X) (ms.'rnin) 1.133 r 0.9998375|T,1p 298.0
3 [Comelation Coefficient {r) 0.99993|Final Set Flow Rate = (1) 0 (Pa/Pstd)*(Tstd/Ta) 0.96371326
Result C=(Pa/Pstd)*(Tstd/Ta)"0.5 0.981688984
COMMENT
Andersen Instruments, Inc.

Qstd-IC y = 2.532676x - 1159158
R? = 0.999575
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( Mr. Prayun Detkla ) Z ; ( Mr.Panupon Podang)
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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

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

E-mail : envi@enviresearch.co.th

www.enviresearch.co.th
ENVIRONMENT RESEARCH & TECHNOLOGY CO,, LTD. P EINE e

envi research

PM10 HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Sampler Localion Date May 30, 2023
A2 thsnni 60 (2023-00722) Start Time 10:42 PM
Sampler Number PM-10 No.24 Transfer Standard Type Orifice Stop Time 10:52 PM
Instrument Model HIVOL-BMBBE Calibrator Model TE-5025A
Motor Serial Number 2149 Calibrator Serial Number 3362 Calibrated By Mr.Nigul Phokhamla
Recorder Serial Number 2407
Plate {Delta H) (A) (X) () (Y) Temparalure | Barometric Start Stop
Mo. |Pressure Drop Across Orifice (inH0)[ [AH O(PalP,, )T, H;Ta]]" Qstd = (m)[{A-b)] [ample Flow Rate Indicatio] |C = I[(Pa/P,, T, ”rra)]” Pressure Meter Meter
Posilive | Negative | AH,0 (mzfmin ) (llalmin ) (*K =°C+273] (mmHg)
5 1.4 1.4 28 1.64644 0.81318 31.0 30.50 307.0 758.0
7 24 24 4.8 2.15570 1.06253 410 40.34 307.0 758.0
10 35 3.5 7.0 260325 1.28167 49.0 48.21 307.0 758.0
13 45 4.5 9.0 295181 1.45233 58.0 57.07 307.0 758.0
8 57 5.7 114 3.32215 1.63367 63.0 61.99 307.0 758.0
Linear Regresstion YON X:Y=mX+b Average 307.0 758.0
1 |Stope(m) 2.04234 |Linear Equalion 12 0.995075]Pstd{mmHg’ 760.0
2 |intercept (b) -0.01435Set Point Flow Rate ( X } (m/min) 1.133 r 0.9975345(T, 1p 2980
3 |Caorrelation Coefficient (r) 0.99993|Final Set Flow Rate = (1) 0 {PafPstd)*(Tstd/Ta) 0.968129607
Result C=(Pa/Psld)*(Tsld/Ta)"0.5 0.983935774
COMMENT
~ Andersen Instruments, Inc.

IC (CFM) Qstd-IC y = 30.232636x - 1.366182
70.00 R? = 0.995075
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envi research

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 ID 0105 542 064 981

TSP HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Sampler Location Dale May 30, 2023
A2 Lﬁulmﬁ{ 60 (2023-00722) Start Time 10:52 AM
Sampler Number TSP No.A12 Transfer Standard Type Orifice Stop Time 11:02 AM
Instrument Model HIVOL-BBCBE Calibralor Model TE-5025A
Molor Serial Number 102930701 Calibrator Serial Number 3362 Calibrated By Mr.Nigul Phokhamla
Recorder Serial Number 610-650
Plate (Delta H) (A) (X) () (Y) Temparalure | Barometric |  Start Stop
No. | Pressure Drop Across Orifice (inH,0) [AH:D(PB’P,u)(T,mHa)I"Z Qstd = (1/m)[(A-b)] |ample Flow Rate Indcatio| |G = Il(pwpx;’)ﬂ,“ﬂan‘? Pressure Meler Meter
Positive | Negative | AH,0 { m fmin ) (#min) (‘K =°C+273) (mmHg)
5 1.5 1.5 3.0 1.70423 0.84147 30.0 28.52 307.0 758.0
7 25 25 5.0 2.20015 1.08429 38.0 37.39 307.0 758.0
10 3.7 37 74 267659 1.31758 46.0 45.26 307.0 758.0
13 4.7 47 94 3.01669 1.48410 52.0 51.16 307.0 758.0
18 56 56 1.2 3.29288 1.61933 58.0 57.07 307.0 758.0
Linear Regresstion YON X:Y=mX+b Average 307.0 758.0
2
1 |Stope(m) 2.04234|Linear Equation r 0.897472 |psid{mmHg) 760.0
2 |Intercept(b) -0.01435|Set Point Flow Rale ( X) (ms.'rnirl) 1.133 r 099873521, 298.0
3 |Cormrelation Coefficient ( r) 0.99993 |Final Set Flow Rate = (1) 0 (Pa/Pstd)*(Tstd/Ta) 0.968129807
Resull C=(Pa/Pstd)*(Tstd/Ta)*0.5 0.983935774
COMMENT
Andersen Instruments, Inc.
Ic (CFM) Qstd IC y= 35.010118x - 0.359998
R? = 0.997472
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RECALIBRATION
DUE DATE:

January 17, 2024

o Corlttstion

Calibration Certification Information
Cal. Date: january 17, 2023 Rootsmeter 5/N: 438320 Ta: 295 K
Operator: Jim Tisch Pa: 740.2 mm Hg
Calibration Model #: TE-5025A Catibrator §/N: 3362
Vol. Init Vol. Final AVol. ATime Ap AH
Run {m3) (m3} {m3}) {min) {mm Hg) {in H20)
1 i 2 1 1.4140 3.2 2.00
2 3 4 1 0.9920 6.4 4.00
3 5 6 i 0.8930 8.0 5.00
4 7 8 1 0.8490 8.8 5.50
5 9 10 1 0.7000 12.8 8.00
Data Tabuiation
Pa )( Tstd ) (
Vstd Qstd '\/ AH( Psid /\ Ta Qa AH{ Ta/ Pa)
{m3) {x-axis) {y-axis) Va {x-axis) (y-axis)
0.9795 0.6927 1.4027 0.9957 0.7042 0.8928
0.9753 0.9832 1.9837 0.9914 0.9993 1.2626
0.9732 1.0898 o 2.2178 0.9892 1.1077 1.4117
0.9721 1.1450 2.3261 0.9881 1.1639 1.4806
0.9668 1.3811 2.8054 0.9827 1,4039 1.7856
= 2.04234 ms 1.27888
QSTD = -0.01435 QA b= -0.00913
r= 0.99993 r= 0.99993
Calculations
Vstd=[AVol{(Pa-AP)/Pstd){Tstd/Ta) Va=|AVol{{Pa-AP)/Pa)
Qstd={Vstd/ATime Qa=|Va/ATime
For subsequent flow rate calculations:
= Pa Tstd - .
Qstd= 1/m((\/6H( Fa )( st ))b) Qa 1/m((,/AH( Ta/Pa)) b)
Standard Conditions
Tstd:}  298.15 ok RECALIBRATION
Pstd: 760 mm Hg
Key US EPA recommends annual recalibration per 1998
AH: calibrator manometer reading (in H20) 40 Code of Federal Regulations Part 50 to 51,
AP: rootsmeter manometer reading {mm Hg} Appendix B to Part 50, Reference Method for the
Ta: actual absolute temperature {°K) Determination of Suspended Particulate Matter in
Paf actual barometric pressure {mm Hg) the Atmosphere, 9.2.17, page 30
b: intercept
m: siope
1 Environmental, Inc. www.tisch-env.com
South Miami Avenue TOLL FREE: {877)263-7610
ge of Cleves, OH 45002 FAX: {513)467-9009
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envi research

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

Sound Level Meter Calibration Report

Support Equipment Type : Sound Level Calibrator
Manufacture : BSWA TECH
Model : CA114
Serial No. + 590048
Range of Calibrator

- Sound Pressure Level : 93.9dB.

- Frequency ¢ 1,000 Hz.
Calibrated By : Mr.Konlayut Inkum
Calibration Date + May 30, 2023

Customer Name

a e (O [ P
PDILTEN LaLAnT 1hia 31na

151 TWsifos aoudauaud 700 : lasems ﬁﬂuqmmnnﬁmatﬁn‘ﬁ‘nﬁ'u AUARLATHA LARLAT

Equipment Actual Reading (dB(A))
Item Status
Brand Model Serial Number Before Adjustment After Adjustment
1 Scarlet Tech ST-21D 820448 93.9 93.9 Pass
2 Scarlet Tech ST-21D 820451 93.5 93.9 Pass
3 Scarlet Tech ST-21D 820459 93.4 93.9 Pass
4 Scarlet Tech ST-11D 820871 93.9 93.9 Pass
envi rescarch .
omo =00
RONVENT R@mamo&mm ’{_T_} 4 )
(¢
Checked By ...l W dipe oo, Approved By . @ ...... 2 ............
Mr.Prayun Detkla Ms.Sutatip Im-noi

Technician

Environmental Scientist
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p &) 3,
"I7ITISTR NSC-TISI-TIS 17025
CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TESTR)

Request No. 21-65/0768 MTC No. EEL. BP. 33/0965

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

Model :CAll4 . Ambient Pressure  :(101.325 £ 1.500) kPa
Serial No. + 590048

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

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

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

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

5. Pressure Transmitter Vaisala PTB202AD S/N T0650001.

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

7. Condenser Microphone Bruel&Kjaer 4180 S/N 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

ineasured values only.

Date of Receipt 1 16 Sep. 2022
Date of Calibration 1 23 Sep. 2022 1/2

1V

The results retate 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 Rev.4

Head Office Office/Laboratory Office

35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang,  Soi 1C, Bangpoo Industriat Estate, Sukhumvit Road, 196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Changwat Pathumthani 12120, Thailand Amphoe Muang, Changwat Sarmutprakan 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 Websitewww tistrorth  E-mail : mic@tistr.or.th E-mail : sumalee@tistr.or.th
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3TISTR NSC-TISI-TIS 17025
CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-65/0768 MTC No. EEL. BP. 33/0965
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 20p.Pa at 1000 Hz
Acoustic Output in dB re 20pPa , 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) IEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 93.91 -0.09 +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 1000.5 0.5 + 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 1.40 +0.50 +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 :

/s D Pawale, Klvowg?

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

(Mr.Weerachai Deechaiyae) (Mr.Prawate Kluaypa)

Director
Electrical and Electronic Standards Laboratory
Date of Calibration : 23 Sep. 2022 Industrial Metrology and Testing Service Centre

Date of Issue : 26 Sep. 2022 Ref : 2011265091604083001
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.

FM.BL.MTC.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, Bangkck 10900,
Changwat Pathumthani 12120, Thailand 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.or.th Website:wwwtistr.orth  E-mail : mic@tistr.or.th E-mail : sumalee@tistr.or.th

ManuIn F i 15/15




