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- TSP High Volume Air Sampler - Electronic Balance
No. RO4, R15, R16, R18

- PMy, High Volume PM-10 Air Sampler | - Electronic Balance
No. R12, R15, R16

- CO CO Analyzer No. R02, R03 - CO Analyzer No. R02, R0O3
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- Leq 24 hr Acoustic Calibrator -

- Liax Sound Level Meter
No. ACO-R09, R25, R38, R4d
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Vibration Meter No. B01, B02
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High Volume PM-10 Air Sampler Calibration Report
High Volume Air Sampler Calibration Report
Calibration Method : Multipeint Orifice Flow Transfer Standard Model : TE 50254 SN : 3611
| Calibration Method : Multipoint Orifice Flow Transfer Standard Muodel : TE 5025A SN : 3611
Calibrativn Dats
Calibration Data
High Volume PM-10 Duta Calibration Duata
High Velume Alr Sampler Data Callbration Data
: 1 - = 3 1
Reevrder No. Blower No. Date Actusl Flowrate (i /min) 'S Recorder No. Blower No. Date Actual Flowrate (It /min) ®
BEE B35 0171172023 v = 1.2472-5.373 0.899 RO1 RO1 01/11/2023 y=1.166x-2.827 0.998
BaA Bag 02/11/2023 ¥ = 1.180x-2.630 0,985 RO2 RO2 01/11/2023 ¥y =1140x+0.079 0.898
Bat B3t 01/11/2023 y = 1.188x-2.249 0.999 RO3 RO3 02/11/2023 y = L.176x-2.983 0.999
Ba8 Bas 01/11/2028 y=1.191x-5.051 0,895 RO4 RO4 01/11/2023 y=1.155x-3.417 0.996
B39 B39 01/11/2023 y = 1.230x-3.336 0,986 RO5 ROG 01/11/2023 ¥ =1.193x-5.553 0.998
B40 B40 02/11/2023 y = 1.172x-2.686 0.998 ROB ROB 08/11/2023 y=1.173x-2.245 0.998
B4l 541 02/11/2023 y = 1.169x-2.208 0.998 ROT ROT 0B/11/2023 .183x-3,521 0.999
B42 B42 02/11/2023 y = 1.212x-5.681 0.998 ROS ROB 06/11/2023 y = 1.185x-5.732 0.997
B3 i gad1rse0a3 ¥ =1A80e- 2008 9387 RO9 ROO 01/11/2023 v =1.161x-8.857 0.995
B4 B44 01/11/2023 y = 1.184x-2.207 0,898 R10 RIO 09/11/2023 v = 1.1815-4.105 0,098
RO1 RO1 0B/11/2023 y = 1.1995-4.374 0.998 11 R11 0971172023 = 1.1557-0.430 0,998
P 2 068/11/2023 ¢ = 1.280x-6.243 X
i Ro2 ! ot i 2879 R12 R12 09/11/2023 y=1.196x-4.411 0.999
3 RO3 0B/11/2023 y = 1.230%-7.264 0.9
L & - — g K13 R13 09/11/2023 y = 1.1865-3.031 0,996
RO4 RO4 09/11/2023 ¥ = 1.182x-3.161 0.998
R14 R14 01/11/2023 v=1.167x-2.357 0.998
RO5 ROG 08/11/2023 v = 1.141x-2.095 0.997
K16 R15 02/11/2023 y = 1.186x-3.860 0,998
ROB ROB 03/11/2023 ¥ = 1,155x-2.643 0.987
- R1B R16 02/11/2023 y=1,1875-2.636 0.999
ROT ROT 08/11/2028 y = LO5Tx+1.380 0.998
R17 R17 02/11/2023 y=1,169x-3.318 0,998
ROB ROB 02/11/2023 ¥ = 1.230x-6.615 0.987
03s11/2023 = 1.190x-4.826 0.9%
ROS ROS 04/11/2023 y = 1.18Bx-1.331 0.897 k18 RLE : 02 y o il
Ri0 R10 Dar11/2023 V= 1.2182-3.671 0.008 R19 R14 01/11/2023 =1.152x-2.131 0.988
R11 R11 0171172023 y = 1.136x-2.258 0.869 R20 R20 01/11/2023 ¥ = 1.183x-4.568 0.987
R1Z R12 01/11/2023 ¥ =1.145x-3.404 0.998
R13 R13 02/11/2023 y = 1.076x-0.153 0.998 Calibrated by * Approved by :
R14 R14 02/11/2023 y = 1.166x+1.197 0.998
R15 R15 09/11/2023 y= 1.171x-4.139 0.997
R16 R16 09/11/2023 ¥ = 1.142x-3.462 0.999
R17 R17 01/11/2023 y = 1.160x-3.932 0.998
R18 R18 01/11/2023 y = 1.192x-4.280 0.988
R18 R18 0171172023 y = 1.158x-4.004 0.996
R20 R20 02/11/2023 y =1.191x-4.426 0.997
Calibrated by @ Approved by ¢
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CERTIFICATE No : 23M2441
REFERENCE No : 68471-1

PAGE : 1 OF 2 CERTIFICATE No : 23M2441] PAGE :20F 2

Certificate of Calibration Calibration Report

EQUIPMENT : DIGITAL BALANCE MODEL XS105DU
EQUIPMEN . = - MANUFACTURER : METTLER TOLEDO SIN 1126422905
Q T : DIGITAL BALANCE ID No { BA 05/50 RECEIVED DATE 10-Mar-23
. AIR PRESSURE : 1010mbar + 1mbar CALIBRATION DATE 10-Mar-23
MANUFACTURER : METTLER TOLEDO AMBIENT TEMPERATURE 23°C+1°C RELATIVE HUMIDITY 49 %RH + 10 % RH
CONDITION OF THIS RESULTS OF CALIBRATION
MODEL XS105DU I. 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
SERIAL No : 1126422905 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
ID No : BA 05/50 ON THE PAN AND MOVED TO VARIOUS POSITIONS ON THE PAN,
2. REFERENCE STANDARD INSTRUMENTS :-
INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
CONDITION AS RECEIVED USED ITEM 1) STANDARD WEIG E2 QK-1-151 M23020138 (02-Feb-25
2) STANDARD WEIG E2 15843 M23020148 02-Feh-25
SUBMITTED BY . $.P.S. CONSULTING SERVICE CO.. LTD. 3. 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

[

7 801 PHAHOLYOTHIN 24, PHAHOLY OTHIN RD.,
JOMPOL, CHATUCHAK, BANGKOK 10900

RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT
1. ZERO SETTING FUNCTION : NORMAL

2. TARE FUNCTION : NORMAL

3. REPEATABILITY OF READING AT 200 g WAS 0 g

4. DEPARTURE FROM NOMINAL VALUE/ LINEARITY

NOMINAL VALUE (g) BALANCE READING (g) CORRECTION (g) UNCERTAINTY (£ g)
0.00 0.00000 0,00000 0000039
0.02 0.02000 0.00000 0.000039
0.10 0.10000 0.00000 0.000039
CALIBRATED BY : ATSAWIN Y, 0.20 0.20001 -0.00001 0.000040
0.50 0.50001 -0.00001 0.000040
CALIBRATION DATE : FO 1.00 1.00000 0.00000 0.000041
2.00 2.00003 -0.00003 0,000042
5.00 5.00001 -0,00001 0.000046
10.00 10.00003 -0.00003 0.000053
20.00 20.00005 -0.00005 0.000067
50.00 50,0001 -0.0001 0.00011
100,00 100.0001 -0.0001 0.00019
200.00 200.0001 ~0.0001 0.00032
APPROVED BY £ 5. OFF CENTER LOADING ERROR
POINT READING (g)
] 50,0000
ISSUED DATE : 16-Mar-23 2 N i - )
2 5 4 50.0000
RECEIVED DATE : 10-Mar-23 5 49.9999
OFF-CENTER LOADING 0.0001

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

QUALITY CALIBRATION CO., LTD,

F-GO10 REV (2

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

THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY

COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.

END OF CALIBRATION REPORT
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CALIBRATION REPORT CALIBRATION REPORT

NON-DISPERSIVE INFRARED CO AMALYZER NOMN-DISPERSIVE INFRARED CO ANALYZER

— .

DATE : 15 October 2023 BRAND : MODEL ; 300E DATE : [ 27 November 2023 BRAND : MODEL 300E
Calibrator (Dilution Systern) Calibratar (Dilution System)
Brand T AP Model : 700 Brand AP Maodel 700
Last Cal. Date ; D8 August 2023 Serial No. 911 Last Cal. Date : 08 August 2023 Serial No. 2911
Reference Standard Gas Reference Standard Gas
Standard Gas “arbon Monoxide (C0) Cylinder Mo, - D196045 Standard Gas - Carbor Monoxids {CO} Cylinder No - D196045
Certified Date : 16 April 2022 Expired Date 15 April 2024 Cylinder Conc. : 4,570 PPM Certified Date 16 April 2022 I Expired Date 115 April 2024 Cylinder Conc, 4,570 PPM

CALIBRATING CONDITION

CALIBRATING CONDITION

Pressure

mmbar Temp.

%% RH

Pressure mmbar Temp.

CALIBRATION SETTING

CALIBRATION SETTING

Span Initial Reading (Before Ad)),PPM Final Reading (After Adj.),PPM Span nitial Reading (Before Adj),PPM Final Reading (After Adj),PPM
Set Point Expected Concentration Analyzer Response St Analyzer Response Set Point Expected Concentration Analyzer Response S40if Analyzer Response
Zera 0 -0.10 = 0 i} 010 4]
€O Span 40.00 3992 0,200 40,00 40,00 3901 0275 40,00
AP| Model 300E CO Analyzer Check list AP| Model 300E CO Analyzer Check list
Parameter Observed Value Units Nominal Range Parameter Observed Value Units Nominal Range
50 PPM 0-1000 ppr RANGE 50 PPM 0-1000 ppm
0.10 PPM < 1 ppm with zero air STABILITY 0.10 PFM < 1 ppm with zero air
4014.6 my 25004800 m¥ CO MEASURE 4017.3 mv 25008800 mY
3947.2 my 2500-4500 m¥ CO REFERENCE 3948.7 my 2500-4800 mv/
/REFERENCE RATIO 1180 1.1-1.3 wzerc air MEASURE/REFERENCE RATIO 1.180 1.1-1.3 wyzero alr
PLE PRESSURE 286 Ir-Hg-A ~2"< ambient absolute pressure SAMPLE PRESSURE 285 In-He-A ~27< ambient absolute pressure
ce/min SAMPLE FLOW 811 ce/min 800 = 10%
SAMPLE TEMPERATURE 48:4 SAMPLE TEMPERATURE 485 o 48
BENCH TEMPERATURE ez BENCH TEMPERATURE 482 °c 8.2
WHEEL TEMPERATURE 682 WHEEL TEMPERATURE 683 °c 6842
BOX TEMPERATURE s Amblent ternp + 7 + 10 BOX TEMPERATURE 306 O Ambient temp + 7 « 10
PHOTO-DRIVE i 250 mV to 4750 mV PHOTC-DRIVE 30028 mv 250 mV to 4750 mv
ks SLOPE 1017 10:03
02 OFFSET 0.2 0:03

Calibrated by

Approved by

Calibrated by

Approved by




u%‘u'n 18d.7.104. aauﬁam wpid ne

H s P.S. GONSULT#NG SERVICE CO., LTD.
i > 7 et ik el rehslebd L
R e SaleIgHCON.CEM. P SB0ONLCOM

MNotse R_550/23

uhm Lad. .18, ﬁauﬁam \wadid Ne

5
3 £SP. S. CONSULTiNG SERVICE CD LTD.
% @;? awandhy w A 10900
#, . 7 Sai Phahalys n Rd.. Jompal, Gheluchak, Sanghok 10800
T 7 (ae2) 910437072, a;:cso:)m L2, 4108 £ KOO CON. WIS G

Moise B_695,/23

Sound Level Meter Calibration Report

Sound Level Meter Calibration Report

Acoustic Calibrator Duta

Brand

Muodel

Calibration Range

Acoustic Calibrator Dala
ACO I MNumber | AL 03/56 l
Brand | ACD ’ Number |— AC 03/56 |
[ 2127 | . [ 130006 |
Musdel 1 2127 | Serinl No. | 130006 |
[ 94 di, 1000 Hz | Last Calibrtion | 29 March 2023 |
Calibration Range 1 94 diB, 1000 Hx I Last Calibration [ 20 March 2023 |
Due Dhate | 20 March 2024 ]
Due | 29 March 2024 l

Ualibration Data

Calibration Daka

Sound Level Meter Thata

Calibration Db

Actual Reading [d13]
SLM No. Brand Model Serial No, Dhte
Before Adjustment After Adjustment
ACO-ROS ACO 6236 00172035 15 Oetober 2023 94.0 84.0
ACO-R38 ACO 6236 00192050 15 Detober 2023 94.1 94.0

Acoustic Certified Value @

and Institute of Scientific and Technological Research (TISTR)

Culibruted by :

Approved by

93.94 + 0,10 dB

Sound Level Meter Duta Calibration Data
Actual Reading [dB]
SLM No., Dranid Muoddel Serial No, Date
Before Adjustment After Adjustment
ACO-R25 ACD 6236 001920357 27 November 2023 04.0 04.0
ACO-R44 ACO 6236 00192056 27 Movemher 2023 94.0 54.0
Acoustic Certilied Valoe @ and Institute of Scientific and Technological Research (TISTR) 93.94 + 0.10 4B
I

Cilibated by 2

Approved by §
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-66/0413 MTC No. EEL. BP.  109/0366

CALIBRATION CERTIFICATE

Submitted by : 8.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

Desceription : Sound Calibrator Temperature (234 3)°C
Manufacturer : ACO Relative Humidity  : (50 + 15) %

Model 2127 Ambient Pressure  : (101,325 + 1.500) kPa
Serial No. : 130006

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

[

. Measuring Amplifier Bruel&Kjaer 2636 S/N 1537484,
3. Programmable Attenuator Tamagawa TPA-303A S/N OF 2214.
4, Digital Multimeter Agilent 34401 A S/N MY44005560.
5. Pressure Transmitter Vaisala PTB202ZAD 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 1EC 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 - 27 Mar. 2023

Date of Calibration 29 Mar. 2023

The results relate ohily to the ltems tested/calibrated or value asslened

Advertisine the Report/Cartificats and 4 Re pes
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Head Cffice

35 Mu 3 Tambon Khlong Ha, Amphioe Khlone Luang,
Pathurmthani 12120, Thailand .
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Office/Laboratory

Office

196 Phahanyothin Road, Chatuchak, Bangkok 10900,
Thalland i
Tel, (66) 0
Fau, (66) 025 592
E-mall : sumalee@iistr.or.th
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CALIBRA TION (437

Request No. 21-66/0413

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 20uPa 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

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH {TISTR)

MTC No. EEL. BP. 109/0366

Standard Microphone Measured Sound Pressure | Deviated value | Uncertainty Tolerance limit
Type Level (dB) (dB} (dB) [EC60942:2003 Class |
1/2 inch Bruel&Kjaer 4180 93.94 -0.06 + .10 +0.40 dB
2. Frequency
Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) IEC60942:2003 Class | I
1/2 inch Bruel&Kjaer 4180 999.9 -0.1 +1.5 +1.0%
3. Total distortion
Standard Microphone Measured Total distortion Ungertainty Tolerance limit
Type (%) (% 1EC60942:2003 Class |
1/2 inch Bruel&Kjaer 4180 1.80 + 0.50 +3.0%

Note : 1. No adjustment,

Calibrated by :

Date of Calibration

Date of Issue

2. The calibrator pressure correction was not included,

3. The microphone volume correction was not included.

e

29 Mar. 2023

30 Mar, 2023
End of Certificate

Approved by :

Electrical and Rezargljgl;ard; Laboratory

Industrial Metrology and Testing Service Centre

Ref: 2011266032701228001
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Head Office
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thumthani 12120, Thalt

B000

Fax. (46) 0 2577 9009

E-mail : rumpalgtistr or th Websiteawww. tistr.or th

Office/labaratory
5ol 1C, Bangpoo indw:

Amphoe Muang,

Tel. (66} 0 2323 1672-B0 ext. 115, 116

Fax. (66) O 165
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Tel, (66) 0 2579 1121-30 ext, 5219, 5225, 5217
Fax, (66) D 25 {
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