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TSP High Volume Air Sampler Digital Balance
No. R04, R05
PM-10 High Volume PM-10 Air Sample Digital Balance
No. R02, R11
PM-2.5 High Volume PM-2.5 Air Sample Digital Balance

No. B01, B05

2. szAULHEN
L, 5min, L, 1, L, 24 hr, L
L,, Ly, UWazszouideasuniu

‘dn?

‘max?

Acoustic Calibrator

Sound Level Meter No. ACO-R02,
R17, R22, R35, R50, R52,
CR-B09, B10

3. Qmmwﬁw

Temperature

Thermometer

pH

pH Meter

Total Suspended Solids

Digital Balance

Total Dissolved Solids

Digital Balance

Grease & Oil

Digital Balance

RP/1061/22/JUL-DEC/CAL.ODT
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Persomal Pump Calibration Report
Calibration Method @ Dry Cal Primary Flowmeter Mudel : Defender 510-H S/N 136164
Environmental Conditions
Temperature . 25 * 3 C
Pressure . 1010 + 15 mmbar
Personal Pump Data Calibration Data
Flow Rate {(ml/min)
Value From Calibration Curve
No. Brand Mudel Serial No. Date Selting Actual (Q std.)
1 2 3 1 2 3 ¥ R*
RO1 SKC 224-PCXR4 602467 06/10/2022 1,000 1,500 2,000 993 1,508 2,004 1.020x - 38.145 0,899
ROZ SKC 224-PCXR4 626450 06/10s,2022 1,000 2,000 3,000 998 1,489 1,990 0.988x + 12.188 1.000
RO3 SKC 224-PCXR4 691592 03/10/2022 1,000 1,500 2,000 1,004 1,500 2,004 1.011x = 21.482 0.998
RO4 SKC 224-PCXR4 691672 03s10/2022 1,000 1,500 2,000 996 1,493 1,994 0.997x = 0.766 1.000
RO& SKC 224-PCXR4 TOB470 06s10/2022 1,000 1,500 2,000 994 1,505 1,999 1.014x - 30.635 0.999
RO6 SKC 224-PCXR4 TOB456 06s10/72022 1,000 1,500 2,000 894 1,498 1,994 1.002x - 7.000 1.000
RO7 SKC 224-PCXR4 THE480 06/10s2022 1,000 1,500 2,000 984 1,480 1,998 1.008x - 16.751 1.000
ROB SKC 224-PCXR4 06/10/2022 1,000 1,500 2,000 1,001 1,501 2,005 1.014x - 26.148 0.99%
ROS SK( 224-PCXR4 034650 06/10/2022 1,000 1,500 2,000 991 1,504 2,002 1.018x - 36.178 0.999
R10 SKC 224-PCXR4 091765 0671072022 1,000 1,500 2,000 296 1,612 1,994 1.000x + 0.140 1.000
R11 SKC 224-PCXR4 091763 06/10s2022 1,000 1,500 2,000 1,000 1,499 2,002 1.013x - 25.678 0.99%9
R12 SKC 224-PCXR4 091568 06/10/2022 1,000 1,500 2,000 8a7 1,501 1,990 1.001x - 5.065 1.000
R13 SKC 224-PCXR4 081638 06/10/2022 1,000 1,500 2,000 1,002 1,499 1,994 0.992x + 9.636 1.000
R14 SKC 224-PCXR4 081764 06/,10,2022 1,000 1,500 2,000 894 1,602 1,999 1.014x - 30.053 0.999
R15 SKC 224-PCXRE 529457 06/1072022 1,000 1,500 2,000 1,001 1,500 2,004 1.013x - 25.023 0.998
R16 SKC 224-PCXRE 529643 06/10,2022 1,000 1,500 2,000 998 1,487 1,894 0.998x - 1.017 1.000
R1T SKC 224-PCXREB 529645 06s10/2022 1,000 1,500 2,000 984 1,509 2,000 1.018x - 30.372 0.98%9
K18 S5KC 224-PCXRE 5686756 06/10/2022 1,000 1,500 2,000 8981 1,488 1,998 1.001x - 6.880 1.000
R18 SKC 224-PCXRE 566802 06,10-2022 1,000 1,500 2,000 1,003 1,489 2,000 1.009x - 19.751 0.999
R20 SKC 224-PCXRB 529089 06s10s2022 1,000 1,500 2,000 280 1,501 2,003 1.020x - 40.195 0.999
R21 SKC 224-PCXRE 665728 06/10/2022 1,000 1,500 2,000 298 1,483 1,999 1.001x - 6.003 1.000
R22 SKC 224-PCXRE 707444 06/10/2022 1,000 1,500 2,000 1,002 1,500 2,002 1.011x - 21.733 0.999
SKC 224-PCXRE 761067 0671072022 1,000 1,600 2,000 998 1,494 1,991 0.993x + 36535 1.000
R24 SKC 224-PCXRB 707893 06/10/,2022 1,000 1,500 2,000 2996 1,505 2,000 1.013x 27.803 0.999
R25 SKC 224-PCXREB 761052 05/10,2022 1,000 1,500 2,000 2988 1,499 1,993 0.993x + 6.713 1.000
RrR26 SKC 224-PCXRB 707956 05/10/2022 1,000 1,500 2,000 1,002 1,500 2,004 1,.013x - 24.058 0,999
R27 SKC 224-PCXRB 707388 05/10,2022 1,000 1,500 2,000 996 1,503 2,001 1.006x - 15.683 1.000
R2B SKC 224-PCXRE 707481 05/10,2022 1,000 1,500 2,000 1,004 1,500 2,003 1.010x - 19.687 0.998
R29 SKC 224-PCXRE 707402 05/10/2022 1,000 1,500 2,000 1,005 1,483 1,991 0.988x + 14.366 1.000
R30 SKC 224-PCXREB 093811 05/10/2022 1,000 1,500 2,000 999 1,495 1,994 0.997x —-0.8068 1.000
R3l SKC 224-PCXRB 093183 06/10,2022 1,000 1,500 2,000 1,001 1,501 2,001 1.012x - 22.523 0.998
R32 SKC 224-PCXRS 671950 06/10/2022 1,000 1,500 2,000 1,000 1,498 1,904 0.994x + B.041 1.000
R33 SKC 224-PCXR4 626254 06/10/2022 1,000 1,500 2,000 293 1,502 1,999 1.016x - 33.303 0.999
R34 SKC 224-PCXR4 626131 06/10/2022 1,000 1,500 2,000 1,002 1,498 2,004 1.013x - 24.453 0.998
R35 SK( 224-PCXRB 707460 06/10/2022 1,000 1,500 2,000 299 1,498 1,885 0.994x + 6.709 1.000
R36 SKC 224-PCXRE 707446 06/10/,2022 1,000 1,500 2,000 1,003 1,499 2,001 1.009x - 19.432 0.998
R37 SKC 224-PCXRE 707432 06/10,2022 1,000 1,500 2,000 297 1,499 1,998 0.998x + 0.116 1.000
R38 SKC 224-PCXRE 707348 05/10/2022 1,000 1,500 2,000 996 1,500 2,002 1.015x — 31.640 0.9939
R39 SKC 224-PCXRB 761085 05/10/2022 1,000 1,500 2,000 1,001 1,496 1,984 0.997x + 2.094 1.000
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Lot BiEA

High Volume PM-10 Air Sampler Calibration Report
Calibration Method ; Multipoint Orifice Flow Transfer Standard Model : TE 50254 S/N : 3611
Calibration Data
High Volume PM~10 Data Calibration Data
Recorder No. Blower No. Date Actual Flowrate (ft*/min) R?

RO1 RO1 02/11/2022 y = 1.257x-6.210 0,098
RO2 RO2 07/11/2022 y = 1.240x-5.054 0.996
RO3 RO3 03s11/2022 y = 1.199x-4,666 0.996
RO4 RO4 04/11/,2022 y=1,215x-6.193 0.999
RO5 RO5 04/11/2022 y = 1.210x-5.386 0,998
RO ROB6 02/11/2022 v = 1,270x-6,263 0.995
RO7 RO7Y 07/11/,2022 y=1.227x-5.259 0.998
RO8 RO8 0371172022 y = 1.268x~7.271 0.998
RO9 RO9Y 07/11/2022 y = 1.202x-6.317 0.999
R10 R10 03s11/2022 y=1.196x-4.622 0.997
R11 R11 02/11/2022 y=1.284x-7.142 0,996
R12 R12 02/11/2022 vy = 1.253x-7.460 0.99¢
R13 R13 04/11/,2022 y = 1.262x-6,240 0.998
R14 R14 04s11/2022 y = 1.254x~6,659 0,999
R15 R15 0371172022 y = 1.299%x-9,065 0,998
R18 R16 09/11,2022 y = 1.263x~7.053 0.995
R17 R17 07/11/2022 y = 1.224x-4.966 0.997
R18 R18 07/11/2022 y = 1.235x-5.907 0.999
R19 R19 03/11/2022 y = 1.302x-9.454 0,995
R20 R20 04/11/2022 y = 1.244x-8.211 0.999
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CALIBRATION REPORT

PM2.5 AIR SAMPLER (VERY SHARP CUT CYCLONE-VSCC)

DATE : 13 November 2022 BRAND : BGI MODEL : PQ200

NO. || PM2.5-B05 SERIAL NO. 160810-14(VSCC)

CALIBRATING CONDITION

a
Pressiire 1011 anibar Temp. 24.5 C % RH 48

Calibration Method : Dry Cal Primary Flowmeter Model : Defender 510 H 5/N 136164

CALIBRATION SETTING

detaCal PMZ2.5 AIR SAMPLER

Flowrate Reading,L/min Initial Flowrate Reading (Before Adj.),L/min % Dir. Final Flowrate Reading (After Adj.),L/min

16.70 16.64 0.359 16.70
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CALIBRATION REPORT

PM2.5 AIR SAMPLER (VERY SHARP CUT CYCLONE-VSCC)

DATE : 13 November 2022 BRAND : BGI MODEL : PQ200
NO. || PM2.5-B01 SERIAL NO. 000927

CALIBRATING CONDITION

o
Pieirs 1011 mmbay Temp. 24.5 C % RH 48

Calibration Method : Dry Cal Primary Flowmeter Model : Defender 510 H S/N: 136164

CALIBRATION SETTING

detaCal PM2.5 AIR SAMPLER

Flowrate Reading,L/min Initial Flowrate Reading (Before Adj.),L/min % Dif. Final Flowrate Reading (After Adj.),L/min

16.70 16.66 0.240 16.70
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QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

www.qcalibration.com

CERTIFICATE No : 22M2567

REFERENCE No : 64386-1

Certificate of Calibration

2;7_;—-\:\\: é .._. N
g Z NN NSC-TISLTISITONS
Zams CALIBRATION %
PAGEZ 1 OF 2

EQUIPMENT DIGITAL BALANCE
MANUFACTURER METTLER TOLEDO

MODEL XS 105DU

SERIAL No 1126422905

ID No BA 05/50

CONDITION AS RECEIVED USED ITEM

SUBMITTED BY S.P.S. CONSULTING SERVICE CO., LTD.

CALIBRATED BY

CALIBRATION DATE

APPROVED BY

ISSUED DATE

RECEIVED DATE

7 SOl PHAHOLYOTHIN 24, PHAHOLYOTHIN RD.,
JOMPOL, CHATUCHAK, BANGKOK 10900

TETNITHI W.

11-Mar-22

17-Mar-22

11-Mar-22

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF

QUALITY CALIBRATION CO., LTD.

F-GO10 REV 02
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QUALITY CALIBRATION CO,,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584
www.qcalibration.com

CERTIFICATE No : 22M2567 PAGE:2 OF 2

Calibration Report

EQUIPMENT : DIGITAL BALANCE MODEL : XS 105DU
MANUFACTURER : METTLER TOLEDO S/IN - 1126422905

ID No : BA 05/50 RECEIVED DATE : 11-Mar-22

AIR PRESSURE 4 1008mbar + 1 mbar CALIBRATION DATE  : 11-Mar-22 .
AMBIENT TEMPERATURE 2 222 C RELATIVE HUMIDITY : 49 %RH + 10 % RH

CONDITION OF THIS RESULTS OF CALIBRATION

1. THIS INSTRUMENT WAS CALIBRATED BY ACCORDING TO UKAS LAB 14 EDITION 6:2019 BY USING KNOWN WEIGHT
STANDARD WEIGHT. THE BALANCE WAS NOT ADJUSTED BEFORE CALIBRATION. THE BALANCE HAS NO ZERO
TRACKING FUNCTION. REPEATABILITY WAS MEASURED BY USING 10 REPEATED MEASUREMENTS. LINEARITY WAS
MEASURED COVERING 10 POINTS, EVENLY SPREAD OVER THE RANGE. THE INSTRUMENT WAS SET ZERO BEFORE
PERFORMING THE LINEARLITY TEST. OFF-CENTER LOADING WAS MEASURED BY USING STANDARD WEIGHTS PLACED
ON THE PAN AND MOVED TO VARIOUS POSITIONS ON THE PAN.

. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE

1) STANDARD WEIGHT SET E2 QK-I-151 C02210415 09-Feb-23

_THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY.

. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.

. THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-
- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH CENTRAL BUREAU OF WEIGHTS&MEASURES

RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT

1. ZERO SETTING FUNCTION : NORMAL

2. TARE FUNCTION : NORMAL

3. REPEATABILITY OF READING AT 20 g WAS 0.000004 g
4, REPEATABILITY OF READING AT 100 g WAS 0.000048 g
5. DEPARTURE FROM NOMINAL VALUE/ LINEARITY

b2

[ V]

NOMINAL VALUE (g) BALANCE READING (g) CORRECTION (g) UNCERTAINTY (£ g)
0.00 0.00000 0.00000 0.000058
0.02 0.01999 0.00001 0.000058
0.10 0.09999 0.00001 0.000059
0.20 0.19999 0.00001 0.000059
0.50 0.50001 -0.00001 0.000058
1.00 1.00001 -0.00001 0.000059
2.00 2.00000 0.00000 0.000059
5.00 5.00001 -0.00001 0.000061
10.00 10.00005 -0.00005 0.000063
20.00 20.00006 -0.00006 0.000069
50.00 50.0000 0.0000 0.00011
100.00 100.0001 -0.0001 0.00019
120.00 120.0001 -0.0001 0.00022
6. OFF CENTER LOADING ERROR
POINT READING (g)
1 10.00001 50.0000
3 N] 4 2 10.00002 50.0000
3 10.00001 50.0000
2 3 4 10.00001 50.0000
5 10.00002 50.0001
OFF-CENTER LOADING 0.00001 0.0001

NOTE: THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT PRODUCTION AREA

THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY A
. Ty Ty - A TR PR T T b it men ,’

A WA b A LA AN B g A 0 LA R AR Gk Ak N A b s b kst

END OF CALIBRATION REPORT

B T X



MO-RY0265
Rectangle


% =
ICOULAEN



A

THAILAND
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NSC-TISI-TIS 17025
CALIBRATION D037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (T ISTR)

wn

Request No. 21-65/045 MTC No. EEL. BP. 41/0465

CALIBRATION CERTIFICATE

Submitted by  : S.P.S. Consulting Service Co.,Ltd.
Address : 7 Soi Phaholyothin 24, Phaholyothin Road, Jompol, Chatuchak, Bangkok 10900.
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 1(23+3)°C
Manufacturer : ACO Relative Humidity : (50 15) %

Model 12127 Ambient Pressure  : (101.325 + 1.500) kPa
Serial No. : 130006

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 MY 44005560.
5. Pressure Transmitter Vaisala PTB202AD S/N T0650001.
6. Audio Analyzer Keithley 2015-P S/N 4106495.
7. Condenser Microphone Bruel&Kjaer 4180 S/N 2889871.
Calibration Procedure: CP-102-04 based on IEC 60942-2003. The sound pressure level of instrument was
measured by standard microphone using an insert voltage technique.

This instrument has been calibrated against standards maintained at Electrical and Electronic Standards
Laboratory (EEL), which are traceable to the International System of Units through the National Institute of
Metrology (Thailand).

The information on actual reading is attached herewith and the uncertainty limits quoted refer to the

measured values only.

Date of Receipt : 22 Apr. 2022

Date of Calibration : 28 Apr. 2022

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

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

FM.BL.MTC.002 Rev.4

Head Office

35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang,

Chanewat Pathumthani 12120, Thailand

Tel. (66) 0 2577 9000

Fax. (66) 0 2577 9009

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

Office/Laboratory

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

Fax. (66) 0 2323 9165

E-mail : mtc@tistr.or.th

Office

196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Thailand

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

E-mail : sumalee@tistr.or.th
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOL O IICAL RESEARCH (TISTR)

Request No. 21-65/0455

The reported expanded uncertainty is based upon a standard

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

MTC No. EEL. BP.

uncertainty multiplied by a coverage

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

Acoustic Output in dB re 20Pa, Corrected to Reference Conditions: 101.325 kPa, 23

1. Sound Pressure Level

0 °C and 50 %RH.

Deviated value

; Standard Microphone

I'ype

Measured Sound Pressure

Level (dB)

(dB)

Uncertainty

(dB)

Tolerance limit

IEC60942:2003 Class 1

2 inch Bruel&Kjaer 4180

93.93

-0.07

+0.10

+ 0.40 dB

2. Frequency

Standard Microphone

Measured Frequency

Deviated value

Uncertainty

Tolerance limit

| Type

(%)

{“"11_3

Type (Hz) (Hz) (Hz) [EC60942:2003 Class |
2 inch Bruel&Kjaer 4180 999.9 -0.1 +.1.5 + 1.0%
3. Total Distortion
Standard Microphone Measured Total Distortion Uncertainty Tolerance limit

[EC60942:2003 Class 1

2 inch Bruel&Kjaer 4180

1.44

t (),

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 :

Electrical and*Electronid Stafidards Laboratory

Industrial Metrology and Testing Service Centre

Director

‘ Date of Calibration 28 Apr. 2022
Date of Issue 28 Apr. 2022 Ref :
‘ End of Certificate
A ne the Report rtifica ind publici t result re prohibited u tt 1
P e kay el i M el GREe il
Head Office Office/Laboratory Office
35 Mu 3 Tamb uang  Soi 1C, Bangpoo Ind 196 Ph:
( Pathurmthani 12120, Thailand hailand
T 0 Tel. (66
F ) U Fax f

2011265042601787001

41/0465
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NSC-TISITIS 17025
2ATISTR CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-65/0374 MTC No. EEL. BP. 47/0365

CALIBRATION CERTIFICATE

Submitted by : S.P.S. Consulting Service Co.,Ltd.
Address : 7 Soi Phaholyothin 24, Phaholyothin Road, Jompol, Chatuchak, Bangkok 10900.
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 43)%C
Manufacturer . Cirrus Relative Humidity : (50 + 15) %

Model : CR:515 Ambient Pressure  :(101.325 + 1.500) kPa
Serial No. : 92002

Standards used : 1. Digital Function Synthesizer NF Electronic DF-193A S/N 122037,
. Measuring Amplifier Bruel&Kjaer 2636 S/N 1537484,
- Programmable Attenuator Tamagawa TPA-303A S/N OF 2214,
. Digital Multimeter Agilent 34401 A S/N MY44005560.

2
3
4
5. Pressure Transmitter Vaisala PTB202AD S/N T0650001.
6. Audio Analyzer Keithley 2015-P S/N 4106495.
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 : 14 Mar. 2022
Date of Calibration : 19 Mar. 2022 1/2

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, 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.or.th Website:www tistr.or.th E-mail : mtc@tistr.orth E-mail : sumalee@tistr.or.th
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MTC No. EEL. BP.

21-65/0374 47/0365

Request No.
The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage
factor k = 2, providing a level of confidence of approximately 95%.
Nominal Output of Unit Under Test = 94 dB re 20pPa at 1000 Hz
Acoustic Output in dB re 201Pa, 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) [EC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 93.99 -0.01 +0.10 +0.40 dB
2. Frequency
Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) [EC60942:2003 Class |
1/2 inch Bruel&Kjaer 4180 1000.3 0.3 i s +1.0%
3. Total Distortion
Standard Microphone Measured Total Distortion Uncertainty Tolerance limit
Type (%) (%) [EC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 1.00 + 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 :

= ,.._ ...-_ ol
d J Director

Electrical and Electronic Standards Laboratory

Date of Calibration 19 Mar. Industrial Metrology and Testing Service Centre

Date of Issue : 22 Mar. 2022 Ref:2011265031401103001
243
The results relate only to ti ar signed
Advertisine the Report/Certificate and publicity of the W permission stained from the governor of TISTR |
I S i)
FM.BLMTC.002 Rev.4
Head Office Office/Laboratory Office

3 Tambon Khlang Ha, Amphoe Khlong Luang, Soi 1C, Bangpoo Industrial Estate, St 196 Phahonyothin Road, Chatuchak, Banekok 10900,
at Pathumthani 12120, Thailand Thailand i
2 5000 el 5219, 5225, 521
Fax. (66) 0 2323 9165
W v v tistr.orth E-mail : mtc@tistr.or.th
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Noise R_604-1/22

Sound Level Meter Calibration Report

Acoustic Calibrator Data

Brand | CIRRUS | Number |
Model [ CR515 | Serial No. I
Calibration Range | 94 dB, 1000 Hz ] Last Calibration [

Due Date r

AC-CRO1/63

92002

19 March 2022

19 March 2023

Calibration Data

Sound Level Meter Data

Calibration Data

Actual Reading [dB]
SLM No. Brand Model Serial No. Date
Before Adjustment After Adjustment
CR-B09 Cirrus CR161B G301401 13 November 2022 94.1 94.0
CR-B10 Cirrus CR161B G301407 13 NMovember 2022 94.0 94.0

Acoustic Certified Value © Thailand Institute of Scientific and Technological Research (TISTR)

93.99 + 0.10 dB
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Noise R_604/22

Sound Level Meter Calibration Report

Acoustic Calibrator Data

Brand

Model

Calibration Range

L

ACO

L

2127

94 dB, 1000 Hz

Number

Serial No.

Last Calibration

Due Date

AC 03/56

130006

28 April 2022

28 April 2023

I
I
|
L

S N SN S =——

Calibration Data

Sound Level Meter Data

Calibration Data

Actual Reading [dB]

SLM No. Brand Muodel Serial No. Date
Before Adjustment After Adjustmerit

ACO-RO2 ACO 6236 00132029 13 November 2022 94.0 94.0
ACO-R17 ACO 6236 00172064 13 November 2022 94.0 94.0
ACO-R50 ACO 6236 00192062 13 November 2022 94.0 94.0
ACO-R52 ACO 6236 00192064 13 November 2022 04.1 94.0
Acoustic Certified Value @ Thailand Institute of Scientific and Technological Research (TISTR) 93.93 + 0.10 dB
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Noise R_604,/22

£ 5.P.S. CONSULTING SERVICE CO., LTD.

3? 7 gaownaloSu 24 ouunvaludu uziesauna wavaing nIunms 10800

7 Sol Phaholyothin 24, Phaholyathin Rd.. Jompel, Chatuchak. Bangkok 10900
Tl 1 (662) 939-4370-72, Fan : (662) 513-4221, E-mail : sale@spscon, com.. Www.spsCon.com

Sound Level Meter Calibration Report

Acoustic Calibrator Data

Brand I ACO l Number ! AC 03/56
Model | 2127 l Serial No. I 130006
Calibration Range | 94 dB, 1000 Hz l Last Calibration | 28 April 2022
Due Date I 28 April 2023
Calibration Data
Sound Level Meter Data Calibration Data
Actual Reading [dB]
SLM No. Brand Model Serial No. Date
Before Adjustment After Adjustment
ACO-RO2 ACO 6236 00132029 13 November 2022 94.0 94.0
ACO-R17 ACO 6236 00172064 13 November 2022 94.0 94.0
ACO-R22 ACO 6236 00182010 13 November 2022 94.1 894.0
ACO-R35 ACO 6236 00192047 13 November 2022 94.0 94,0
ACO-R50 ACO 62386 00192062 13 November 2022 94.0 94.0
ACO-R52 ACO 6236 00192064 13 November 2022 94.1 94.0
Acoustic Certified Value : Thailand Institute of Scientific and Technological Research (TISTR) §93.93 o 0.10 dB
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Calibratech Co.,Ltd. e

7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 CALIBRATION 0030
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech_cal@yahoo.com, calibratech _cal@hotmail.com

Certificate of Calibration

1,
Rl

WM
i)

K

Certificate No. : 65-400210-1 Page : 1o0f2

Submitted by : S. P. S Consulting Service Co.,Ltd.
7 Soi Phaholyothin 24, Phaholyothin Rd., Jompol, Chatuchak, Bangkok 10900

Equipment : Liquid in Glass Thermometer
Manufacturer : SK Model : N/A
Range : 0°C to 100 °C Resolution : 1 €
Serial No. : N/A Immersion : Total
1D No. : TM21/59

Environment : Ambient Temperature : (23 + 2) e
Relative Humidity : (50+15) %
Line Voltage - (220 + 22) VAC

Date of Received : 19 April 2022

Date of Calibration : 23 April 2022

Date of Issue : 23 April 2022

Calibrated by : Chortip Samchusri

Calibration Method : This instrument was calibrated by In-house method comparison technique CAL-M4001
based on ASTM E77-07 by compared with PRT in the liquid bath at the constant controlled temperature.
The temperature scale used was based on ITS-90

Reference Standard Instruments : This certification is traceable to the International System of Units

1. Platinum Resistance Thermometer (PRT)

1D No. Cert. No. Due Date Traceability

400001 TT-0016-22 07 Feb 2024 National Institute of Metrology Thailand (NIMT)
2. Standard Digital Thermometer

ID No. Cert. No. Due Date Traceability

400003 21E1850 14 Jun 2023 National Institute of Metrology Thailand (NIMT)
400004 21E1850 14 Jun 2023 National Institute of Metrology Thailand (NIMT)

Approved b

The Uncertainties are for a confidence probability of approximately 95%

This cerificate may not be reproduced other than in full except with the prior written approval of the Calibratech Co.,Ltd.

AL-F0031-03
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Calibratech Co.,Ltd.
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech.cal@yahoo.com, calibratech cal@hotmail.com

Certificate of Calibration

Certificate No. : 65-400210-1 Page : 2 of 2

Result of Calibration : Without Adjustment

UUC Condition As-Received : Good

Function : Temperature measurement
Ice point check : UUC* reading 0 C Standard reading 0.6439 °C
Standard Reading] UUC Reading Correction Uncertainty
(°C) (e Ehe 34 (+°C)
20.6690 20 0.7 0.31
Remark

UUC ; Unit Under Calibration

This result of calibration was found accurate as shown on date and place of calibration only.
This reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factork =2,

providing a level of confidence of approximately 95%

AL-F0031-03
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QUALITY CALIBRATION CO.,LTD. SA 7,
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584
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CALIBRATION 0049

CERTIFICATE No : 22E9693 PAGE : 1 OF 3
REFERENCE No : 66476-1

Certificate of Calibration

EQUIPMENT : pH METER

MANUFACTURER : HANNA

MODEL : HI 3512

SERIAL No . TH118035

ID No : pH 04/56

CONDITION AS RECEIVED : USED ITEM

SUBMITTED BY 3 S.P.S. CONSULTING SERVICE CO., LTD.

7 SOl PHAHOLYOTHIN 24, PHAHOLYOTHIN RD.,
JOMPOL, CHATUCHAK, BANGKOK 10900

CALIBRATED BY : ATSAWIN Y.

CALIBRATION DATE : 15-Sep-22

APPROVED BY
ISSUED DATE : 15-Sep-22
RECEIVED DATE ; 14-Sep-22

S
== - —=

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF
QUALITY CALIBRATION CO., LTD.

F-GO10 REV 02
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QUALITY CALIBRATION CO.,LTD.

235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

CERTIFICATE No : 22E9693 PAGE :2 OF 3

Calibration Report

EQUIPMENT : pH METER

MANUFACTURER : HANNA MODEL 3 HI 3512

ID No : pH 04/56 SERIAL NUMBER I TH118035
RECEIVED DATE - 14-Sep-22 CALIBRATION DATE 15-Sep-22
AMBIENT TEMPERATURE : 202G E12C RELATIVE HUMIDITY : 50 % RH + 10% RH

CONDITION OF THIS RESULTS OF CALIBRATION

1. THIS INSTRUMENT WAS CALIBRATED BY DIRECT MEASUREMENT METHOD BASED ON WI-TQ-062 AND WI-TQ-063. THE
DISPLAY UNIT WAS TESTED BY GENERATING STANDARD VOLTAGE TO THE UNIT AND READ THE VALUE COMPARED
WITH CALCULATED VALUE. THE DISPLAY AND ELECTROD WAS CALIBRATED BY USING STANDARD pH BUFFER

2. REFERENCE STANDARD INSTRUMENTS :-

SERIAL Nof/

INSTRUMENT MODEL m CERTIFICATE No DUE DATE
1) pH STANDARD SOLUTION 00651-06 CC719181 4880-12119147 05-Apr-23
2) pH STANDARD SOLUTION 00651-08 CC718727 4881-12110709 31-Mar-23
3) pH STANDARD SOLUTION 00651-10 CC717045 4882-12065386 17-Mar-23
4) PROCESS CALIBRATOR CA150 9156079 22E1145 31-Mar-23
5) BATH 260014 1247 48074 2279870 13-Sep-23
6) THERMOMETER WITH PROBE 421504 55000379 2279904 13-Sep-23

3. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY.
4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.
5. THIS CERTIFICATE IS TRACEABLE TO SI UNIT MAINTAINED AT :-

- NATIONAL INSTITUTE OF STANDARD AND TECHNOLOGY, USA.

- NATIONAL INSTUTITE OF METROLOGY (THAILAND)

RESULT OF CALIBRATION : ADJUSTMENT

1. DISPLAY UNIT ONLY
SLOPE FACTOR k = 2.303 RT/F = 59 mV/pH

mV uuc CORRECTION uuc UNCERTAINTY OF|  COVERAGE
APPLIED READING (mV) (mV) READING (pH) | MEASUREMENT FACTOR
(= mV) k
414.11 414.8 -0.69 -0.171 0.14 2.0
354.95 355.6 -0.65 0.860 0.14 2.0
295.80 296.4 -0.60 1.892 0.14 2.0
236.64 2372 -0.56 2.922 0.14 2.0
177.48 178.0 -0.52 3.954 0.14 2.0
118.32 118.8 -0.48 4,985 0.14 2.0
59.16 59.7 -0.54 6.016 0.14 2.0
0.00 0.5 -0.50 7.049 0.14 2.0
-59.16 -58.8 -0.36 8.136 0.14 2.0
-118.32 -117.9 -0.42 9.223 0.14 2.0
-177.48 -177.1 -0.38 10.311 0.14 2.0
-236.64 -236.3 -0.34 11.399 0.14 2.0
-295.80 -295.5 -0.30 12.487 0.14 2.0
-354.95 -354.7 -0.25 13.575 0.14 2.0
-414.11 -413.9 -0.21 14.662 0.14 2.0

END OF CALIBRATION REPORT PAGE 2 OF 3
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QUALITY CALIBRATION CO.,LTD.

235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

CERTIFICATE No : 22E9693 PAGE : 3 OF 3
Calibration Report
RESULT OF CALIBRATION (CONTINUE) :
2. DISPLAY UNIT WITH pH ELECTRODE S/N: 0908 1C6M
STANDARD pH UUC READING CORRECTION VALUE UNCERTAINTY OF COVERAGE
BUFFER SOLUTION BEFORE MEASUREMENT FACTOR
(pH) (pH) (pH) ADJUSTMENT (+ pH) k
4.007 4.007 0.000 3.996 0.012 2.0
7.004 7.006 -0.002 6.944 0.012 2.0
10.016 10.012 0.004 10.194 0.014 2.0
3. DISPLAY UNIT WITH TEMPERATURE
STANDARD UUC READING CORRECTION VALUE UNCERTAINTY OF COVERAGE
READING BEFORE MEASUREMENT FACTOR
(°C) (e (°C) ADJUSTMENT (= °C) k
25.003 25.0 0.003 0.0085 2.0

4. PERCENT SLOPE

100%

UUC : UNIT UNDER CALIBRATION

THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY A
COVERAGE FACTOR k, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.

END OF CALIBRATION REPORT

F-GO10 REV 02
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QUALITY CALIBRATION CO.,LTD. S,

- \_'-// -
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 i%w
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584 = s ’
(662) ( : . (662, "/ﬁ\?
www.qcalibration.com DUl NN NSCTISLTIS)
T CALIBRATION (049
CERTIFICATE No ; 22M2569 PAGE: 1 OF 2

REFERENCE No : 64386-3
Certificate of Calibration

EQUIPMENT : DIGITAL BALANCE
MANUFACTURER - SARTORIUS

MODEL : BSA224S-CW

SERIAL No : 36591843

ID No 3 BA 09/61

CONDITION AS RECEIVED  : USED ITEM

SUBMITTED BY . S.P.S. CONSULTING SERVICE CO., LTD.

7 SOl PHAHOLYOTHIN 24, PHAHOLYOTHIN RD.,
JOMPOL, CHATUCHAK, BANGKOK 10900

CALIBRATED BY : TETNITHI W,

CALIBRATION DATE : 11-Mar-22

APPROVED BY
ISSUED DATE i 17-Mar-22
RECEIVED DATE : 1 1-Mar-22

I'HIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF
QUALITY CALIBRATION CO., LTD.

F-GO10 REV 02
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QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584
www.qcalibration.com

CERTIFICATE No : 22M2569 PAGE ;2 OF 2

Calibration Report

EQUIPMENT : DIGITAL BALANCE MODEL : BSA2245-CW
MANUFACTURER : SARTORIUS S/N : 36591843

1D No g BA 09/61 RECEIVED DATE 3 11-Mar-22

AIR PRESSURE : 1008mbar + Imbar CALIBRATION DATE I 1=Mar-22
AMBIENT TEMPERATURE : 2220512 ¢ RELATIVE HUMIDITY : 51 %RH+ 10 % RH

CONDITION OF THIS RESULTS OF CALIBRATION

. THIS INSTRUMENT WAS CALIBRATED BY ACCORDING TO UKAS LAB 14 EDITION 6:2019 BY USING KNOWN WEIGHT
STANDARD WEIGHT. THE BALANCE WAS ADJUSTED USING WEIGHT OF QUALITY CALIBRATION TO ADJUST. THE
BALANCE HAS NO ZERO TRACKING FUNCTION. REPEATABILITY WAS MEASURED BY USING 10 REPEATED
MEASUREMENTS. LINEARITY WAS MEASURED COVERING 10 POINTS, EVENLY SPREAD OVER THE RANGE. THE
INSTRUMENT WAS SET ZERO BEFORE PERFORMING THE LINEARLITY TEST. OFF-CENTER LOADING WAS MEASURED BY
USING STANDARD WEIGHTS PLACED ON THE PAN AND MOVED TO VARIOUS POSITIONS ON THE PAN.

. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE

1) STANDARD WEIGHT SET E2 QK-1-151 C02210415 09-Feb-23

. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY.

. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.

. THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-
- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH CENTRAL BUREAU OF WEIGHTS&MEASURES

]

hh = W

RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT

1. ZERO SETTING FUNCTION : NORMAL

2. TARE FUNCTION : NORMAL

3. REPEATABILITY OF READING AT 200 g WAS 0.000048 g
4. DEPARTURE FROM NOMINAL VALUE/ LINEARITY

NOMINAL VALUE (g) BALANCE READING (g) CORRECTION (g) UNCERTAINTY (£ g)
0.00 0.0000 0.0000 0.000078
0.10 0.1000 0.0000 0.000078
0.20 0.2000 0.0000 0.000078
0.50 0.5000 0.0000 0.000079
1.00 1.0000 0.0000 0.000079
2.00 2.0000 0.0000 0.000080
5.00 5.0000 0.0000 0.000081
10.00 10.0000 0.0000 0.000084
20.00 20.0000 0.0000 0.000089
50.00 50.0000 0.0000 0.00011
100.00 100.0000 0.0000 0.00019
200.00 199.9999 0.0001 0.00032
5. OFF CENTER LOADING ERROR
= POINT READING (g)
| 99.9999
4 2 99.9999
3 100.0000
2 5 4 99.9999
5 99,9998
OFF-CENTER LOADING 0.0001

NOTE: THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT PRODUCTION AREA
THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY A
COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.

Aok ™Ad Ml Al LN L BNAUN N WAIN
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