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ANALYSIS REPORT
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fMUINAa  : 47P 0704628 E, 1631896 N Fuiinagau ¢ 10-11 wyadneu 2568
fiiudaeene  :  TOPS-LAB Consultants CO., LTD. Fuiiseauna 11 weAIneu 2568
BmmsdaAnsei :  US.EPA.40 CFR 50/Gravimetric Method
gAruauaniiingain (Site Operator) o wenay Tl 1aveles
iumaua‘%mﬁamw%mmzﬁ (Model uaz Serial No.) (TSP) : TE-5009X g 1940
s;wam,ﬂ'%mﬁamqﬁ,ﬂﬁ:ﬁ (Model waz Serial No.) (PM-10) : TE-5009X wag 1944
JuvasgUnIalaauWisy (Calibrator Model uag Serial No.) : TE-5025A uag 3092
FunufDINMIHBULIEU (Expire Date) : August 24, 2026
HaN13n3N
Fuiiudaseing mioe Uiiailuazeadsiu (TSP) Ysinarduazeasrunabifiv 10 luasau (PM-10)
1afly 24 Falu wadly 24 Falas
06-07/11/68 0.040 0.023
, Un./aual.
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fiiudaagne :  TOPS-LAB Consultants CO., LTD. Juiisieauea ;11 weednieu 2568
A8MINTRIV/AATIEN : Wind Speed & Direction
| HaNI5AIIN

381

16.00-17.00 w.
17.00-18.00 u.
L
___________________________ 19002000
20.00-21.00 w.
21.00-22.00 u.

01.00-02.00 u.
02.00-03.00 .
03.00-04.00 w.
04.00-05.00 .
05.00-06.00 w.
06.00-07.00 u.
07.00-08.00 1.
08.00-09.00 .
09.00-10.00 4.
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Tel : (662)159-0121 Fax : (662)159-0122

ANALYSIS REPORT

weitlumeauna @ RE6811973
UszLnnaegng AL A TiANeaL
Folasams IﬂiqmimﬁaqLl,s'ﬁuqmmMﬂﬁmﬁmﬁugmﬁaﬁmjuma dmiugnavinssunenmily ﬁaqmmwniiuﬁwma
finalasenns FIUANAIAIY SUNDWTENNEUM T inaTeys
#a1linga9in v invuedlng Fuiiusaegne 06-07 WeAIN1BU 2568
ALNUIANG 47P 0704610 E, 1631847 N Sufinagau 06-07 WeFINEU 2568
N:'Lﬁué’f'aaeha TOPS-LAB Consultants CO., LTD. Sufisneeuna 11 WOAIN8u 2568
33MIm52930/ARaz9i : Wind Speed & Direction
Aa3I8n (Wes/Aund)
el AU GO aulve aulrunane aUKTY 574
0.3-1.4 1.4-3.1 3.1-5.3 5.3-7.8 >=17.8
b — 0 Y 0 . = - —
HNE 0 0 0 I — Ot.o .
______ NE 0 0 0 3 0 0
_____________ ENE 0 0 o 9 0 .
£ g g 0 (R — 0 0
ESE 0 0 0 0 O 0
s 0 0 0 TSN S 0 0
SSE ) 1 0 0 0 O 1
S i 3 0 0 0 o 3
SSW 1 1 O O O ......................... 2_
5 1 1 0 0 . 4
O ................................ 3 4 O O ” 2 7
& 1 O ........ O O O = 1 .................
o o 1 0 0 0 0
8 I 0 0 0 0
0 0 0 0 0 0
Total 9 5 q 0 0 18
founs 37.50 20.83 16.67 0.00 0.00 75.00
Frequency of Calm Wind : 6
Frequency of Calm Wind : 25.00 %
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Consultants COLLID

U3EN Viad-uau aaudawnun afin
TOPS-LAB Consultants CO., LTD.

189 wyjit 3 Fruaunnian Sunsuneimas Sewinuumy 11110
189 Moo. 3 Bangrakphatthana Bangbuathong Nonthaburi 11110
Tel : (662) 159-0121 Fax: (662) 159-0122

TSP High Volume Sampler Calibration

Calibration Report No. TSP-6811001

TSP No.: 1940 Date: 6-Nov-25
Location: wnaimuadve Technical: C.Kunlapat
Approval: K.Metawee
CONDITIONS

Sea Level Pressure (hPa): 1007.0 Corrected Pressure (mm Hg): 755.3

Temperature (deg C): 34.4 Temperature (deg K): 307.4
Seasonal SL Press. (hPa): 1000.7 Corrected Seasonal (mm Hg): 750.6

Seasonal Temp. (deg C): 21010 Seasonal Temp. (deg K): 293.0
CALIBRATION ORIFICE
Make: Tisch Environmental, Inc Qstd Slope: 1.29243
Model: TE-5025A Qstd Intercept: -0.01962
Serial#: 3092 Date Certified: 25-Aug-25
CALIBRATIONS
Plate or H20 Qstd I IC LINEAR
Test # (in) (m3/min) (chart) (corrected) REGRESSION

1 2.70 1.263 25.64 25.17 Slope = 25.7700
2 1,12 1.557 33.56 32.94 Intercept = -7.2592
3 5. 52 1.800 40.18 39.44 Corr. coeff.= 0.999%¢6
4 6.56 1.960 43.79 42 .98
5 7.04 2.030 45.90 45.05 # of Observations: 5

e e e Range of Chart 51.20

Chart Recorder

200 ¢

150 1

100

50

0.50

at 40-60 CFM

Calibrated by :

Approved by :

1.00 1.50 200 250

m3/min.

This report shall not be reproduced except infull, wilhout the wrilten approval of TOPS-LAB Consultans Co.,Ltd.
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u3iin Mailg-uay eausfanaun Ifde
TOPS-LAB Consultants CO., LTD.

189 wjil 3 Avaunadnian Snnaunatves SmTauumys 11110
189 Moo. 3 Bangrakphatthana Bangbuathong Nonthaburi 11110
Tel : (662) 159-0121 Fax : (662) 159-0122

Consultants CoLLID

PM10 High Volume Sampler Verification

Verification Report No. PM-6811001

SITE
PM-10 No.: 1944 Date: 6-Nov-25
Location: uivwinwuadlug Test: C.Kunlapat
Approval: K.Metawee
CONDITIONS
Sea Level Pressure (hPa): 1007.0 Corrected Pressure (mm Hg): 755.3
Temperature (deg C): 34.4 Temperature (deg K): 307.4
Seasonal SL Press. (hPa): 1005.8 Corrected Seasonal (mm Hg) : 754 .4
Seasonal Temp. (deg C): 21.0 Seasonal Temp. (deg K): 294.0
CALIBRATION ORIFICE
Make: Tisch Environmental, Inc Slope: 1.29243
Model: TE-5025A Intercept: -0.01962
Serial#: 3092 Date Certified: 25-Aug-25
TEST
Plate or H20 Qa I IcC LINEAR
Test # (in) (m3/min) (chart) (corrected) REGRESSION
1 2.53 0.800 27.00 26.50 Slope (m)= 30.9302
2 3.61 0.953 31.59 31.01 Intercept (b)= 1.6432
3 6.32 1.256 41.23 40.47 Corr. coeff. (r)= 0.9999
4 7.14 1.334 43.67 42.86 SFR = 1.180
5 8.73 1.474 45.30 47.30 SSP = 59.79
0.00 # of Observations: 5

Range of Chart 41.00
at 36-44 CFM

500

450 |
100 |
350

30.0

Calibrated by

250

20.0 +

Chart Recorder

15.0 1

10.0

Approved by

50

BT I | ! I SN SR
0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75

m3/min.

b e e =

This report shall not be reproduced except infull without the written approval of TOPS-LAB Consultans Co.,Ltd.
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I TOPS-LAB Consultants CO., LTD.
IL 189 wjil 3 fuaunsinWaun Sunsursianas Smiauunys 11110
I‘.E.!i?gam( .,-_.!,3’ 189 Moo.3 Bangrakphatthana Bangbuathong Nonthaburi 11110

Tel : (662) 159-0121 Fax: (662) 159-0122

Verification Test Report

Equipment : Sound Level Meter

Manufacturer : ACO
Model : 6226
Serial or ID No. 64354

Reference Standard : Sound Calibrator Model QC-10

Serial No. QIK100282

Date of Calibration : January 27, 2025

Report No. : SLM-6811001
Calibrated Date : November 6, 2025

Result of Test
Reference Standard Instrument reading Error Adjust
(dB) (dB) (dB) (dB)
114.0 113.9 -0.1 114.0

Calibrated By :

Date :

Approve By :

Date :

This report shall not be reproduced except infull,without the written approval of TOPS-LAB Consultants CO.,LTD.
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TOPS-LAB Consultants CO., LTD.

TODS-LAD

Consultants CULLID 189 Moo. 3 Bangrakphatthana Bangbuathong Nonthaburi 11110

Tel : (662) 159-0121 Fax: (662) 159-0122

id o Y o o YY)
189 Y9 3 MUBUININNAIUT DNNBUNUINDY mwmqu‘% 11110

TSP High Volume Sampler Calibration

Calibration Report No. TSP-6811002

TSP No.: 1947

Date: 6-Nov-25

Location: vihwinuenns Technical: C.Kunlapat

Approval: K.Metawee

CONDITIONS
Sea Level Pressure (hPa): 1007.0 Corrected Pressure (mm Hg) 755.3
Temperature (deg C): 34.5 Temperature (deg K): 307.5
Seasonal SL Press. (hPa): 1000.7 Corrected Seasonal (mm Hg): 750.6
Seasonal Temp. (deg C): 20.0 Seasonal Temp. (deg K) 293.0
CALIBRATION ORIFICE
Make: Tisch Environmental, Inc Qstd Slope: 1.29243
Model: TE-5025A Qstd Intercept: -0.01962
Serial#: 3092 Date Certified: 25-Aug-25
CALTIBRATIONS
Plate or H20 Qstd I IC LINEAR
Test # (in) (m3/min) (chart) (corrected) REGRESSION
1 2.70 1.263 25.67 25.19 Slope = 21515761
2 4.12 1.556 33.60 32.97 Intercept = -6.9578
3 5.52 1.799 40.14 39319 Corr. coeff.= 0.9995
4 6.56 1.960 43.69 42 .88
5 7.04 2.030 45.80 44 .95 # of Observations: 5
S — . Range of Chart 50.00
50.0 | at 40-60 CFM .
450
40_0! |
350
& Calibrated by
§ 250
& | '
E o
150 |
100
5 e . . N S | Approved by
Y AN SN E— | | P2 ety LA S (SR |
0.00 050 1.00 1.50 2.00 250

m3/min.

This report shall not be reproduced except infull without the written approval of TOPS-LAB Consullans Co.,Ltd.
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TOPS-LAB Consultants CO., LTD.

189 myjil 3 fruaunsiniian Sunaursfavies SmTauunys 11110
189 Moo. 3 Bangrakphatthana Bangbuathong Nonthaburi 11110
Tel : (662) 159-0121 Fax : (662) 159-0122

PM10 High Volume Sampler Verification

Verification Report No. PM-6811002
SITE
PM-10 No.: 1942 Date: 6-Nov-25
Location: uinuinvenag Test: C.Kunlapat
Approval: K.Metawee
CONDITIONS
Sea Level Pressure (hPa): 1007.0 Corrected Pressure (mm Hg) 755.3
Temperature (deg C): 34.5 Temperature (deg K) 307.5
Seasonal SL Press. (hPa): 1005.8 Corrected Seasonal (mm Hg) 754 .4
Seasonal Temp. (deg C): 21.0 Seasonal Temp. (deg K) 294.0
CALIBRATION ORIFICE
Make: Tisch Environmental, Inc Slope: 1.29243
Model: TE-5025A Intercept: -0.01962
Serial#: 3092 Date Certified: 25-Aug-25
TEST
Plate or H20 Qa I Iic LINEAR
Test # (in) (m3/min) (chart) (corrected) REGRESSION
1 2.53 0.800 27.10 26.60 Slope (m)= 30.7998
2 3.61 0.953 31.69 31.10 Intercept (b)= 1.8414
3 6.32 1.256 41.21 40.44 Corr. coeff. (r)= 0.9999
4 7.14 1.334 43.78 42 .97 SFR = 1.180
5 8.73 1.474 45.25 47.30 SSP = 59.87
0.00 # of Observations: 5
Range of Chart 39.00
e at 36-44 CFM )

500

Chart Recorder

15.0

10.0

50

0.0 e

0.00 0.25 0.50

075

Calibrated by

Approved by

1.25 1.50 1.75

1.00

This report shall not be reproduced except infull,without the written approval of TOPS-LAB Consultans Co.,Ltd.
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TOPS-LAB Consultants CO., LTD.

189 vyt 3 Fuauneinvann duneunetanes Swdauum3 11110
189 Mo0.3 Bangrakphatthana Bangbuathong Nonthaburi 11110

Tel : (662) 159-0121 Fax: (662) 159-0122

Verification Test Report

Equipment :
Manufacturer :
Model :

Serial or ID No.

Reference Standard :

Sound Level Meter
ACO

6226

64356

Sound Calibrator Model QC-10
Serial No. QIK 100282
Date of Calibration : January 27, 2025

Report No. : SLM-6811002
Calibrated Date : November 6, 2025

Result of Test
Reference Standard Instrument reading Error Adjust
(dB) (dB) (dB) (dB)
114.0 113.9 -0.1 114.0
Calibrated By :
Date :
Approve By :
Date :

This report shall not be reproduced except infull,without the written approval of TOPS-LAB Consultants CO.,LTD.
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TOPS-LAB Consultants CO., LTD.
169 il 3 duaune¥niann duneuneimas Swdauumy3 11110
189 Moo. 3 Bangrakphatthana Bangbuathong Nonthaburi 11110

Tel : (662) 159-0121 Fax: (662) 159-0122

TSP High Volume Sampler Calibration

Calibration Report No. TSP-6811003

TSP No.: 5336

Date: 6-Nov-25

Location: uihainugadiuag

Technical: C.Kunlapat

Approval: K.Metawee

CONDITIONS
Sea Level Pressure (hPa): 1007.0 Corrected Pressure (mm Hg) 755.3
Temperature (deg C): 34.1 Temperature (deg K): 307.1
Seasonal SL Press. (hPa): 1000.7 Corrected Seasonal (mm Hg) 750.6
Seasonal Temp. (deg C): 20.0 Seasonal Temp. (deg K) 293.0
CALIBRATION ORIFICE
Make: Tisch Environmental, Inc Qstd Slope: 1.29243
Model: TE-5025A Qstd Intercept: -0.01962
Serialf: 3092 Date Certified: 25-Aug-25
CALIBRATIONS
Plate or H20 Qstd I i€ LINEAR
Test # (in) (m3/min) (chart) (corrected) REGRESSION
1 2.70 1.264 26.00 2:5k. D) Slope = 25.5686
2 4.12 1.557 33.57 32.97 Intercept = -6.7252
3 5.52 1.800 40.58 39.85 Corr. coeff.= 0.9992
4 6.56 1.961 43.89 43.10
5 7.04 2.031 46.00 45.17 # of Observations: 5
- - B Range of Chart 53.60
500 1 at 40-60 CEM
450 |
40.0 |
35.0
30.0 .
[ Calibrated by :
| *: 250
E 200 +
150 | |
|
10,0 4
| 50-| Approved by :
|
Pt = 2 155 . | ! il =] |
0.00 0.50 1.00 1.50 200 250
m3/min.

This report shall not be reproduced except infull withoul the writlen approval of TOPS-LAB Consullans Co.,Ltd.
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TOPS-LAB Consultants CO., LTD.
189 Wyifl 3 duaursinWan Sunaunsiaves Smiauumys 11110
189 Moo. 3 Bangrakphatthana Bangbuathong Nonthaburi 11110

Tel : (662) 159-0121

Fax : (662) 159-0122

PM10 High Volume Sampler Verification

Verification Report No. PM-6811003
SITE
PM-10 No.: 1950 Date: 6-Nov-25
Location: uvihainuganiuns Test: C.Kunlapat
Approval: K.Metawee
CONDITIONS
Sea Level Pressure (hPa) 1007.0 Corrected Pressure (mm Hg): 755.3
Temperature (deg C): 34,1 Temperature (deg K): 307.1
Seasonal SL Press. (hPa): 1005.8 Corrected Seasonal (mm Hg): 754 .4
Seasonal Temp. (deg C): 21.0 Seasonal Temp. (deg K): 294.0
CALIBRATION ORIFICE

Make: Tisch Environmental, Inc Slope: 1.29243

Model: TE-5025A Intercept: -0.01962

Serial#: 3092 Date Certified: 25-Aug-25

TEST
Plate ox H20 Qa i IC LINEAR
Test # (in) (m3/min) (chart) (corrected) REGRESSION

1 2.53 0.800 27.00 26.51 Slope (m)= 31.0622

2 3.61 0.953 31.50 30.93 Intercept (b)= 1.5267
3 6.32 1.255 41.23 40.49 Corr. coeff. (r)= 0.9999

4 7.14 1.333 43.79 43.00 SFR = 1.179

] 8.73 1.473 45.10 47.30 SSp = 59.83

0.00 # of Observations: 5
Range of Chart 40.90
- at 36-44 CFM )

500

45.0

40.0

350 1
300 +
250

20.0

Chart Recorder

15.0

10.0

50 1

00 + ' | :
0.00 025 0.50 075

1.00

=
1.25

' Approved by

1.50 1.75

m3/min.

Calibrated by

This report shall not be reproduced except infull without the written approval of TOPS-LAB Consultans Co.,Ltd.
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TOPS-LAB Consultants CO., LTD.
II‘: 189 wyjfl 3 dhuaunsiniann Snauteianes Swdauumy3 11110
TODS-1 AD
Consultants CCLLITY

189 Moo.3 Bangrakphatthana Bangbuathong Nonthaburi 11110
Tel : (662) 159-0121 Fax: (662) 159-0122

Verification Test Report

Report No. : SLM-6811003
Calibrated Date : November 6, 2025

Equipment : Sound Level Meter
Manufacturer : ACO
Model : 6226
Serial or ID No. 61836

Reference Standard : Sound Calibrator Model QC-10
Serial No. QIK 100282
Date of Calibration : January 27, 2025

Result of Test
Reference Standard Instrument reading Error Adjust
(dB) (dB) (dB) (dB)
114.0 113.9 -0.1 114.0

Calibrated By :

Date :

Approve By :

Date :

This report shall not be reproduced except infull,without the written approval of TOPS-LAB Consultants CO.,LTD.
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JIRANATELE ASSOCIATES CO.,LTD.

liranatee Associates Co., Ltd
63/14-15, 67/35-36

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

Bangkok 10600 (Thailand)

Tel: +6608680812

Mobile: +66863999453

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

Certificate No. : COF-032-68

MEASUREMENT (TEM
MANUFACTURER
MODEL/TYPE

SERIAL NUMBER

ID NUMBER

CONDITION AS-RECEIVED
CUSTOMER

RECEIVED DATE
MEASUREMENT DATE
ISSUE DATE

ENVIRONMENTAL CONDITIONS:

Accredited calibration laboratory
ISO/IEC 17025:2017
NSC-TISI-TIS 17025
CALIBRATION 0367

Flow measurement laboratory
Calibration services department.

Vi
\\‘\ } 111,

SAMNF 7

NSC = TISI = TIS 17025
CALIBRATION 0367

CERTIFICATE OF CALIBRATION

: Top Load Orifice

: TISCH

: TE-5025A

13092

: Used item

: TOPS-LAB Consultants CO., LTD.

Head Office No. 189 Moo 3 Bangrakphatthana, Bangbuathong,
Nonthaburi 11110 Thailand.

119 Aug 2025
: 25 Aug 2025
: 25 Aug 2025

Ambient condition in the laboratory are as follow:

Temperature
Relative Humidity
Atmospheric Pressure

CALIBRATION CONDITION:

:23.0+3.0 °C
:55.0+15.0 %RH
11010+ 10 hPa

Page 1 of 2 Pages

Calibration procedure:

The Orifice gas flow device was calibrated against
Standard Rotary Displacement Meter (Roots
Meter) Model G65/IMC/W2-dp. The WI-CL-004
was used as a calibration guideline.

Traceability:

This certificate provides a traceability of the
measurement to recognized the national
standards, and to realization of the international
system of units (SI) through the NIMT {National
Metrology Institute of Thailand) via Certificate
number: MW-0016-25.

Uncertainty of Measurement:

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

: 24 hours at ambient conditions.
: The average values during measurement are 23.4 “C and 53.6 %RH.

Preconditioning
Measurement Condition

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

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

Calibrated by:

[ Mr. Sorawit Thachalad
M Miss Jittraporn Lertsomphol

NAC

JIRANATEE ASSOCIATES CO.,LTD.

Approved signatory: ....|

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

IN WRITING FROM THE LABORATORY
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JIRANATEE ASSOCIATES CO.,LTD.

Continuation of Certificate of Calibration Number COF-032-68 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 [Qs]
Plate [Pa] [Ta) [Tm] Y
m?/min mmHg °C oC mmHg inH:0 m3/min

1 0.701 754.711 23.34 22.49 54.084 1.800 1.341 0.652
2 1.003 754.725 23.39 22.62 58.704 3.632 1.904 0.926
3 1.118 754.760 23.56 22.91 40.402 4.777 2.183 1.058
4 1.168 754.762 23.91 23.34 30.130 5.362 2.312 1.120
5 1.412 754.668 24.05 23.70 29.980 7.852 2.797 1.352

Slope {m): 2.08148

Intercept (b): -0.01902

Correlation coefficient {r): 0.99979

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 [Qq]
Plate [Pa] [Ta] [Tm] Y
m3/min mmHg °C °C mmHg inH.0 m?/min

1 0.701 754.711 23.34 22.49 54.084 1.800 0.841 0.653
2 1.003 754.725 23.39 22.62 58.704 3.632 1.195 0.927
3 1.118 754.760 23.56 2291 40.402 4.777 1.370 1.060
4 1.168 754.762 2391 23.34 30.130 5.362 1.453 1.123
5 1.412 754.668 24.05 23.70 29.980 7.852 1.758 1.357

Slope (m): 1.30369

Intercept (b): -0.01191

Correlation coefficient (r): 0.99979

Uncertainty (k= 2): 0.015 m3/min

***gnd of Certificate of Calibration***

)

NAC

" JIRANATEE ASSOCIATES CO.,LTD.




NSC-TISI-TIS 17025
A-TISTR CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-68/0167 MTC No. EEL. BP. 102/0168

CALIBRATION CERTIFICATE

Submitted by : Tops-Lab Consultants CO.,LTD.
Address : 189 Moo 3, Bangrakphatthana, Bangbuathong, Nonthaburi, 11110.
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 : Quest Technologies ' Relative Humidity : (50 + 15) %

Model : QC-10 Ambient Pressure  : (101.325 + 1.500) kPa
Serial No. : QIK 100282

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

2. Measuriné 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 2889871.
Calibration Procedure: CP-102-04 based on IEC 60942-2003; The sound pressure level generated by sound
calibrator under test shall be 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 : 21 Jan. 2025

Date of Calibration : 27 Jan. 2025

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.5

Head Office Office/Laboratory Office

35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang, 668 Mu 2 Tambon Bangpoomai, Amphoe Muang Samutprakan, 196 Phahonyothin Road, Ladyao, Chatuchak,
Changwat Pathumthani 12120, Thailand Changwat Samutprakan 10280, Thailand Bangkok 10900, Thailand

Tel. (66) 0 2577 9036 Tel. (66) 0 2323 1672-80 ext. 115, 116 Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2577 9009 (66) 08 3219 9440 (66) 08 1889 6827

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

I-TISTA

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

MTC No. EEL. BP.  102/0168

Request No. 21-68/0167

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 = 114 dB re 20[1Pa 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 1
1/2 inch Bruel&Kjaer 4180 114.02 0.02 +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 993.0 -7.0 +1.5 +1.0%
3. Total Distortion
Standard Microphone Measured Total Distortion Uncertainty Tolerance limit
Type (%) (%) IEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 0.38 +0.50 +3.0%

Note : 1. No adjustment.
2. The calibrator pressure correction was not included.
3. The microphone volume correction was not included.

Calibrated by : Approved by :

8

S WS

e e s
9T
§an§rds Laboratory

it
fﬂ
Electrical and Elﬂ:ag c‘

Industrial Metrology and Testing Service Centre

Date of Calibration : 27 Jan. 2025

Date of Issue : 28 Jan. 2025 Ref : 2021268012100294002

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.5

Head Office Office/Laboratory Office
35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang, 668 Mu 2 Tambon Bangpoomai, Amphoe Muang Samutprakan, 196 Phahonyothin Road, Ladyao, Chatuchak,

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

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

Bangkok 10900, Thailand
Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
(66) 08 1889 6827

E-mail : mtc@tistr.or.th Website : www. tistr.or.th
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aduil drsuafie AT
1 Arsenic Digestion, Inductively Coupled Plasma Method®
2 Barium Digestion, Inductively Coupled Plasma Method™
3 Biochemical Oxygen Demand | 1) 5-Day BOD Test, Azide Modification Method™
2) 5-Day BOD Test, Membrane Electrode Method?
4 Cadmium Digestion, Inductively Coupled Plasma Method™
5 Chemical Oxygen Demand Closed Reflux, Titrimetric Method®?
6 Chromium Digestion, Inductively Coupled Plasma Method®
7 Color ADMI Weighted-Ordinate Spectrophotometric
Method®

Copper Digestion, Inductively Coupled Plasma Method™?

Hexavalent Chromium Colorimetric Method®?
10 Lead Digestion, Inductively Coupled Plasma Method?
11 Manganese Digestion, Inductively Coupled Plasma Method™?
12 Nickel Digestion, Inductively Coupled Plasma Method™?
13 Oil & Grease Liquid-Liquid, Partition Gravimetric Method™?
14 oH Electrometric Method®
15 Phenols Distillation, Direct Photometric Method™?
16 Selenium Digestion, Inductively Coupled Plasma Method?
17 Sulfide lodometric Method™?
18 Temperature Laboratory and Field Methods®
19 | Total Dissolved Solids Dried at 180 °C
20 Total Kjeldahl Nitrogen Macro-Kjeldahl Method®
21 Total Suspended Solids Dried from 103 to 105 °C%?
22 Zinc Digestion, Inductively Coupled Plasma Method?
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anufl Asuaie BRI
il Antimony Digestion, Inductively Coupled Plasma Method™
2 Arsenic Digestion, Inductively Coupled Plasma Method™@
3 Barium Digestion, Inductively Coupled Plasma Method?
4 Beryllium Digestion, Inductively Coupled Plasma Method™
5 Cadmiu ion, Inductively Coupled Plasma Method?

6 Chromium...
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Chromium Digestion, Inductively Coupled Plasma Method™®
Chromium (lll) Digestion, Inductively Coupled Plasma Method;
Colorimetric Method; Calculation®?
8 Chromium (V1) Colorimetric Method™?
Lead Digestion, Inductively Coupled Plasma Method®?
10 Manganese Digestion, Inductively Coupled Plasma Method?
11 Nickel Digestion, Inductively Coupled Plasma Method™
12 pH Electrometric Method™
13 Phenol Distillation, Direct Photometric Method?
14 Selenium Digestion, Inductively Coupled Plasma Method™
15 Silver Digestion, Inductively Coupled Plasma Method?
16 Vanadium Digestion, Inductively Coupled Plasma Method?
17 Zinc Digestion, Inductively Coupled Plasma Method™®
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! Antimony Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™
2 Arsenic isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method®
3 Beryllium lsokinetic Sampling, Digestion, Inductively Coupled
‘ Plasma Method™
4 Cadmium Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™
Carbon Monoxide Instrument Analyzer Method™
Chromium Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™
W Cobalt Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™
8 Copper Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™
9 Lead Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™
10 Manganese Isokinetic Sampting,' Digestion, Inductively Coupled

Plasma Method™

11 Nickel...
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11 Nickel Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™

13 Opacity Ringelmann's Method™

14 Oxides of Nitrogen Instrument Analyzer Method®

15 Selenium Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™

16 Sulfur Dioxide 1) Absorption Sampling, Barium-Thorin Titrimetric
Method™
2) Instrument Analyzer Method™

17 Sulfuric Acid Isokinetic Sampling, Barium-Thorin Titrimetric
Method"!

18 Tellurium Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™

19 Tin Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™

20 Total Suspended Particulate | Isokinetic Sampling, Gravimetric Method®

21 Vanadium Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method®

22 Xylene Adsorption Sampling, Gas Chromatographic

Method™

aaﬂgga*iﬁai'ﬁﬁ]ﬁ‘lﬂ%’uﬁ's 37U9U 1 578015
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1 pH Electrometric Method™®
Ay 97UIU 14 5980135

S Arsuane ERRIGERER
1 Antimony Digestion, Inductively Coupled Plasma Method®?
2 Arsenic Digestion, Inductively Coupled Plasma Method®”!
3 Barium Digestion, Inductively Coupled Plasma Method®”
4 Beryllium Digestion, Inductively Coupled Plasma Method!®”!
5 Cadmium Digestion, Inductively Coupled Plasma Method!
6 Chromium Digestion, Inductively Coupled Plasma Method!*”!
7 Lead Digestion, Inductively Coupled Plasma Method™®”
8 Manganese ” Digestion, Inductively Coupled Plasma Method™”

9 Mercury...
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9 Mercury Digestion, Inductively Coupled Plasma Method!*!
10 Nickel Digestion, Inductively Coupled Plasma Method™*”’
11 Selenium Digestion, Inductively Coupled Plasma Method "
12 Silver Digestion, Inductively Coupled Plasma Method™”!
13 Vanadium Digestion, Inductively Coupled Plasma Method™?!
14 Zinc Digestion, Inductively Coupled Plasma Method™®!
LlaNa1381989

1. ASENTINAMASTU. USTMANIENTgaaInnssi 13ee MyuamUinamhaiuiiedy
TuenmafisyurgeananUdowwemiaunuadsany wea, 2549, $19A91YLUARY. 4 SuAN 2549,
AUl 123 maufiey 125 9.

2. APHA, AWWA, WEF. Standard Methods for the Examination of Water and Wastewater.
24" ed. Washington, DC: APHA, 2023,

3. United States Environmental Protection Agency. Standard of Performance for
New Stationary Source. 40 CFR 60. Appendix A, 2019.

4. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Acid Digestion of Sediments, Sludges, and Soils. SW-846
Method 30508B, 1996.

5. United States Environmental Protection Agency. Test Method for Evaluation Solid
Waste Physical/Chemical Methods. Inductively Coupled Plasma-Optical Emission Spectrometry.
SW-846 Method 6010D, 2018.

6. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Solid and Waste pH. SW-846 Method 9045D, 2004.
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