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TSP HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Sampler Location Date March 5, 2022
Project Site Start Time 1:40 PM
Sampler Number TSP No.1 Transfer Standard Type Orifice Stop Time 1:45 PM
Motor Serial Number TSP No.1 Calibrator Model TE-5025A
Recorder Serial Number TSP No.1 Calibrator Serial Number 801 Person Mr.Thammarat Khamsiang
Plate (Delta H) (A) (X) (1) (Y) Temparature | Barometric Start Stop
No. [ Pressure Drop Across Orifice (inH,0)| [AH,0(Pa/P,)(T,/Ta)] | Qstd = (1/m)[(A-b)] fample Flow Rate Indicatio| IC = I[(Pa/P,)(T,/Ta)]~ Pressure | Meter | Meter
Positive | Negative | AH,0 (m’/min) (/min ) (°K =°C+273) (mmHg)
5 1.2 15 2.7 1.62473 0.80819 38.0 37.57 304.0 758.0
7 1.9 24 4.3 2.05038 1.01481 40.0 39.55 304.0 758.0
10 3.2 3.6 6.8 2.57842 1.27113 42.0 41.53 304.0 758.0
13 41 4.5 8.6 2.89967 1.42706 44.0 43.51 304.0 758.0
18 59 6.3 12.2 3.45366 1.69598 46.0 45.48 304.0 758.0
Linear Regresstion Y ON X:Y=mX + b Average 304.0 758.0
2
1 |Slope (m) 2.06011|Linear Equation r 0.994144 |Pstd(mmHg)| 760.0
2 |Intercept (b) -0.04024|Set Point Flow Rate(x)(ms/mm) 1.133 r 0.9970677 [Tyrp 298.0
3 |Correlation Coefficient (r) 0.99998|Final Set Flow Rate = (1) 0 (Pa/Pstd)*(Tstd/Ta) 0.977683518
Result C=(Pa/Pstd)*(Tstd/Ta)"0.5 0.988778801
COMMENT
Andersen Instruments, Inc.
IC (CFM) Qstd-IC
70.00
60.00 =8.995177x + 30.343805
R?=0.995158
50.00
L—
L—
L
40.00 —
/.,
/
L—
30.00
20.00
10.00
Qstd (m*min)
0.00
0.00 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40

Calibrated By

Mr.Chatchai Hermkhunthod

Technician

Approved By

Mr.Thammarat Khamsiang

Environmental Scientist




TSP HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Sampler Location Date March 5, 2022
Project Site Start Time 1:00 PM
Sampler Number TSP No.3 Transfer Standard Type Orifice Stop Time 1:05 PM
Motor Serial Number TSP No.3 Calibrator Model TE-5025A
Recorder Serial Number TSP No.3 Calibrator Serial Number 801 Person Mr.Thammarat Khamsiang
Plate (Delta H) (A) (X) (1) (Y) Temparature | Barometric Start Stop
No. [ Pressure Drop Across Orifice (inH,0)| [AH,0(Pa/P,)(T,/Ta)] | Qstd = (1/m)[(A-b)] fample Flow Rate Indicatio| IC = I[(Pa/P,)(T,/Ta)]~ Pressure | Meter | Meter
Positive | Negative | AH,0 (m’/min) (/min ) (°K =°C+273) (mmHg)
5 0.8 1.2 2.0 1.39834 0.69830 39.0 38.56 304.0 758.0
7 15 1.8 3.3 1.79621 0.89143 41.0 40.54 304.0 758.0
10 23 2.7 5.0 2.21098 1.09277 44.0 43.51 304.0 758.0
13 2.9 3.2 6.1 2.44210 1.20496 46.0 45.48 304.0 758.0
18 3.7 3.9 7.6 2.72588 1.34270 48.0 47.46 304.0 758.0
Linear Regresstion Y ON X:Y=mX + b Average 304.0 758.0
2
1 |Slope (m) 2.06011|Linear Equation r 0.994144 |Pstd(mmHg)| 760.0
2 |Intercept (b) -0.04024|Set Point Flow Rate(x)(ms/mm) 1.133 r 0.9970677 [Tyrp 298.0
3 |Correlation Coefficient (r) 0.99998|Final Set Flow Rate = (1) 0 (Pa/Pstd)*(Tstd/Ta) 0.977683518
Result C=(Pa/Pstd)*(Tstd/Ta)"0.5 0.988778801
COMMENT
Andersen Instruments, Inc.
IC (CFM) Qstd-IC
y = 14.082956x + 28.379533
70.00
R? = 0.992436
60.00
/
50.00
| —
40.00 —
 — |
30.00
20.00
10.00
Qstd (m*min)
0.00
0.00 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00

Calibrated By

Mr.Chatchai Hermkhunthod

Technician

Approved By

Mr.Thammarat Khamsiang

Environmental Scientist




PM10 HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Sampler Location Date March 7, 2022
Project Site Start Time 2:20 PM
Sampler Number PM-10 No.5 Transfer Standard Type Orifice Stop Time 2:25PM
Motor Serial Number PM-10 No.5 Calibrator Model TE-5025A
Recorder Serial Number PM-10 No.5 Calibrator Serial Number 801 Person Mr.Thammarat Khamsiang
Plate (Delta H) (A) (X) (1) (Y) Temparature | Barometric Start Stop
No. [ Pressure Drop Across Orifice (inH,0)| [AH,0(Pa/P,, (T, /Ta)] | Qstd = (1/m)[(A-b)] ample Flow Rate Indicatior| |G = I[(Pa/P,)(T,/Ta)l Pressure | Meter | Meter
Positive | Negative | AH,0 (m’/min) (f/min ) (°K = °C+273)| (mmHg)
5 0.23 0.26 0.5 0.69101 0.35236 38.0 37.51 305.0 758.0
7 0.30 0.37 0.7 0.80802 0.40770 40.0 39.49 305.0 758.0
10 0.48 0.52 1.0 0.98716 0.49242 42.0 41.46 305.0 758.0
13 0.60 0.69 1.3 112119 0.55582 44.0 43.43 305.0 758.0
18 0.74 0.78 1.5 1.21705 0.60115 46.0 45.41 305.0 758.0
Linear Regresstion Y ON X:Y=mX + b Average 305.0 758.0
2
1 |Slope (m) 2.11434|Linear Equation r 0.993341|Pstd(mmHg) 760.0
2 |Intercept (b) -0.05399|Set Point Flow Rate(x)(ms/mm) 1.133 r 0.9966649| T\ 298.0
3 |Correlation Coefficient (r) 0.99975|Final Set Flow Rate = (1) 0 (Pa/Pstd)*(Tstd/Ta) 0.974477998
Result C=(Pa/Pstd)*(Tstd/Ta)"0.5 0.987156522
COMMENT
Andersen Instruments, Inc.
IC (CFM) Qstd-IC
70.00 = 30.293404x + 26.862530
R*=0.990762
60.00
50.00
M
40.00 =
30.00
20.00
10.00
0.00 Qstd (m%min)
0.00 0.20 0.40 0.60 0.80 1.00 1.20

Calibrated By

Mr.Chatchai Hermkhunthod

Technician

Approved By

Mr.thammarat Khamsiang

Environmental Scientist




PM10 HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Sampler Location Date March 7, 2022
Project Site Start Time 2:30 PM
Sampler Number PM-10 No.6 Transfer Standard Type Orifice Stop Time 2:40 PM
Motor Serial Number PM-10 No.6 Calibrator Model TE-5025A
Recorder Serial Number PM-10 No.6 Calibrator Serial Number 801 Person Mr.Thammarat Khamsiang
Plate (Delta H) (A) (X) (1) (Y) Temparature | Barometric Start Stop
No. [ Pressure Drop Across Orifice (inH,0)| [AH,0(Pa/P,, (T, /Ta)] | Qstd = (1/m)[(A-b)] ample Flow Rate Indicatior| |G = I[(Pa/P,)(T,/Ta)l Pressure | Meter | Meter
Positive | Negative | AH,0 (m’/min) (f/min ) (°K = °C+273)| (mmHg)
5 0.30 0.36 0.7 0.80329 0.40546 36.0 35.60 304.0 758.0
7 0.47 0.54 1.0 0.99371 0.49552 38.0 37.57 304.0 758.0
10 0.68 0.74 1.4 1.17827 0.58281 39.0 38.56 304.0 758.0
13 0.83 0.89 1.7 1.29677 0.63886 40.0 39.55 304.0 758.0
18 0.99 1.10 21 1.42946 0.70161 42.0 41.53 304.0 758.0
Linear Regresstion Y ON X:Y=mX + b Average 304.0 758.0
2
1 |Slope (m) 2.11434|Linear Equation r 0.993341|Pstd(mmHg) 760.0
2 |Intercept (b) -0.05399|Set Point Flow Rate(x)(ms/mm) 1.133 r 0.9966649| T\ 298.0
3 |Correlation Coefficient (r) 0.99975|Final Set Flow Rate = (1) 0 (Pa/Pstd)*(Tstd/Ta) 0.977683518
Result C=(Pa/Pstd)*(Tstd/Ta)"~0.5 0.988778801
COMMENT
Andersen Instruments, Inc.
IC (CFM) Qstd-IC
70.00
60.00 y = 18.p45789x + 28.030261
R? = 0.972855
50.00
40.00 —
30.00
20.00
10.00
0.00 Qstd (m%min)
0.00 0.20 0.40 0.60 0.80 1.00 1.20 1.40

Calibrated By

Y.

Mr.Chatchai Hermkhunthod

Technician

Approved By

Mr.thammarat Khamsiang

Environmental Scientist




PM2.5 HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Sampler Location Date March 7, 2022
Project Site Start Time 3:18 PM
Sampler Number PM 2.5 No.1 Transfer Standard Type Orifice Stop Time 3:35 PM
Motor Serial Number PM 2.5 No.1 Calibrator Model TE-5025A
Recorder Serial Number PM 2.5 No.1 Calibrator Serial Number 801 Person Mr.Thammarat Khamsiang
Plate (Delta H) (A) (X) (1) (Y) Temparature | Barometric Start Stop
No. [ Pressure Drop Across Orifice (inH,0)| [AH,0(Pa/P,, (T, /Ta)] | Qstd = (1/m)[(A-b)] ample Flow Rate Indicatior| |G = I[(Pa/P,)(T,/Ta)l Pressure | Meter | Meter
Positive | Negative | AH,0 (m’/min) (f/min ) (°K = °C+273)| (mmHg)
5 1.8 1.8 3.6 1.87669 0.91314 30.0 29.67 303.0 756.0
7 2.3 24 4.7 2.14432 1.03972 38.0 37.59 303.0 756.0
10 3.8 3.8 7.6 2.72677 1.31519 50.0 49.46 303.0 756.0
13 4.4 4.5 8.9 2.95077 1.42114 56.0 56.39 303.0 756.0
18 6.5 6.2 12.7 3.52487 1.69266 62.0 61.32 303.0 756.0
Linear Regresstion Y ON X:Y=mX + b Average 303.0 756.0
2
1 |Slope (m) 2.11434|Linear Equation r 0.993341|Pstd(mmHg) 760.0
2 |Intercept (b) -0.05399|Set Point Flow Rate(x)(ms/mm) 1.133 r 0.9966649| T\ 298.0
3 |Correlation Coefficient (r) 0.99975|Final Set Flow Rate = (1) 0 (Pa/Pstd)*(Tstd/Ta) 0.978322043
Result C=(Pa/Pstd)*(Tstd/Ta)"0.5 0.989101634
COMMENT
Andersen Instruments, Inc.
IC (CFM) Qstd-IC y =41.163160x - 5.853689
R? =0.970443
70.00
<
60.00
¢
50.00 .
40.00
30.00 s
20.00
10.00
0.00 Qstd (m%min)
0.00 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40

Calibrated By

Bt

Mr.Chatchai Hermkhunthod

Technician

Approved By

Mr.thammarat

Khamsiang

Environmental Scientist




PM2.5 HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Sampler Location Date March 7, 2022
Project Site Start Time 3:18 PM
Sampler Number PM 2.5 No.2 Transfer Standard Type Orifice Stop Time 3:35 PM
Motor Serial Number PM 2.5 No.2 Calibrator Model TE-5025A
Recorder Serial Number PM 2.5 No.2 Calibrator Serial Number 801 Person Mr.Thammarat Khamsiang
Plate (Delta H) (A) (X) (1) (Y) Temparature | Barometric Start Stop
No. [ Pressure Drop Across Orifice (inH,0)| [AH,0(Pa/P,, (T, /Ta)] | Qstd = (1/m)[(A-b)] ample Flow Rate Indicatior| |G = I[(Pa/P,)(T,/Ta)l Pressure | Meter | Meter
Positive | Negative | AH,0 (m’/min) (f/min ) (°K = °C+273)| (mmHg)
5 1.8 1.8 3.6 1.87669 0.91314 30.0 29.67 303.0 756.0
7 2.3 24 4.7 2.14432 1.03972 38.0 37.59 303.0 756.0
10 3.8 3.8 7.6 2.72677 1.31519 50.0 49.46 303.0 756.0
13 4.4 4.5 8.9 2.95077 1.42114 56.0 56.39 303.0 756.0
18 6.5 6.2 12.7 3.52487 1.69266 62.0 61.32 303.0 756.0
Linear Regresstion Y ON X:Y=mX + b Average 303.0 756.0
2
1 |Slope (m) 2.11434|Linear Equation r 0.993341|Pstd(mmHg) 760.0
2 |Intercept (b) -0.05399|Set Point Flow Rate(x)(ms/mm) 1.133 r 0.9966649| T\ 298.0
3 |Correlation Coefficient (r) 0.99975|Final Set Flow Rate = (1) 0 (Pa/Pstd)*(Tstd/Ta) 0.978322043
Result C=(Pa/Pstd)*(Tstd/Ta)"0.5 0.989101634
COMMENT
Andersen Instruments, Inc.
IC (CFM) Qstd-IC y =41.163160x - 5.853689
R? =0.970443
70.00
<
60.00
¢
50.00 .
40.00
30.00 s
20.00
10.00
0.00 Qstd (m%min)
0.00 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40

Calibrated By

2

Mr.Chatchai Hermkhunthod

Technician

Approved By

Mr.thammarat

Khamsiang

Environmental Scientist
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= &l ar o
fdudn : TES AMTUFRNT 1 (S0=15)%
LU - 1356 ANMVAUUTTEMA  : (101.325 + 1.500) kPa

WumaAIed 070309268

13991INATEIUANY : 1. Digital Function Synthesizer NF Electronic DF-193A S/N 122037.

2]

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

[#5]

. Programmable Attenuator Tamagawa TPA-303A S/N OF 2214.
4. Digital Multimeter Agilent 34401 A S/N MY44005560.
. Pressure Transmitter Vaisala PTB202AD S/N T0650001.

tn

[

_Aundio Analvzer Panazonic VP-7722A S/N 041477D122.
7. Condenser Microphene B&K 4180 S/N 2633526.
Foniaeuta ; CP-102-04 based on IEC 60942-2003. The sound pressure level of instrument was
measured by standard microphone using an insert voltage technique.
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Nominal Qutput of Unit Under Test =94 dB re 20Pa at 1000 Hz
Acoustic Output in dB re 20ptPa , Corrected to Reference Conditions : 101.325 kPa, 23.0 °C and 50 %RH

1. Seund Pressure Level

Standard Microphone Measured Sound Pressure | Deviated value | Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) IEC60942:2003 Class 2
i/2 inch Brucl&Kjacr 4180 93.89 -0.11 +0.10 +0.75 dB
2. Frequency
Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) [EC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 1003 .4 0.0 +1.5 +2.0%

3. Total distortion

- Standard Microphone Measured Total distortion | Uncertainty Tolerance limit
Type (%) (%) IEC60942:2003 Class 2
1/2 inch Bruel&Ejaer 4180 0.85 +0.50 +4.0%
WANHNR : 1 lufimsdfude

Sicin

2. mi T 18 lus A udnnaen calibrator pressure

7

- z d we W20 L. ' Ve = . .
2 mnda ld hisaumsnnmaan microphone volume

Sufimoufiey - 19 n.0. 2565 2/3
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FM.BL.MTC.001 Rev.4

dinaulug ddna/Aasufuing Ftdnau

35wy 3 fuaranain SuneAasIals gat 1C dANRRaMNTIIUIY auuEYNIn 196 auuwvalsdy lwaIRdng njamwy 10900

v Taunasnil 12120 ' guaiwIng gunaiat fminaynsusing 10280 Insdfwsd (66) 0 2579 1121-30 #ia 5219,5225,5217
Insdfwsl (66) 0 2577 9000 Tnsdvi (66) 0 2323 1672-80 #a 115, 116 Insas (66) 0 2579 8592

Insans (66) 0 2577 9009 Insans (66) 0 2323 9165 E-mail : sumalee@tistr.or.th

E-mail : rur'r'ipai@ii;tr.or_th Website : wanwv.tistr.orth E-mail : mtc@tistr.or.th



=ATISTR

U -TUD.-1i0N. 17025

-
aaumang 0037

amusuIMIn

21-65/0753

gouIsaInmmansazmna 1 laouralszma’lne (12)

e, Wo.ul. 16/0965

Nominal Qutput of Unit Under Test = 114 dB re 20pPa at 1000 Hz

Acoustic Qutput in dB re 20uPa , 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 113.92 -0.08 +0.10 +0.75 dB
2. Frequency
Standard Microphone Measured Frequenc Deviated value | Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) | TEC60942:2003 Class 2
1/2 inch Bruel&Ijaer 4180 1002.7 0.1 +1.5 +2.0%
3. Tﬂi:av!:iistortion
Standard Micropﬁm‘xc Measured Total distortion Uncertainty Tolerance limit
Type {%o) (%) [EC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 3.20 +0.50 =4.0%
HUHIHE) : 1. WifimsdSudiey
2 ﬂ‘m‘)ﬂhlﬂ Lisawa “f fN91N calibrator pressure
3. f‘hﬁ’?ﬂqﬁmlﬁi’mfim ﬁ AR microphone volume
Haouiey: ... A ’Lf‘)q .......... ATU09 ;..

Eiéﬂﬁi)ft

h f s

(mamgmﬁ 1050 101%)
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Calibration Certificate

Part Number: 721A2501

Description: Micromate ISEE Base Unit

Serial Number: UM13371
Calibration Date: MAR 102022
Calibration Equipment: 714J7402

Instantel certifies that the above product was calibrated in accordance with the
applicable Instantel procedures. These procedures are part of a quality system that is
designed to assure that the prodict listed above meets or exceeds Instantel
specifications.

Instantel further certifies that the measurement instruments used during the calibration
of this product are traceable to the National Institute of Standards and Technology, or
National Research Council of Canada. Evidence of traceability is on file at Instantel
and is available upon request.

The environment in which this product was calibrated is maintained within the
operating specifications of the instrument.

lease note that the sensor check function is intended to check that the sensors are
connected to the unil, installed in the proper orientation and sufficiently level to
operate properly. This function should not be confused with a formal calibration,
which requires the sensors be checked against a reference that is traceable to a known
standard.  Instaniel recommends that products be returned 1o Instantel or an
authorized service and calibration facility for annuai calibration.

Calibrated By: X \eadh I

Xiaoming Yang

Z Instantel

AN Ziiin

NN RSN ‘J"ﬁ?;/’; A
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2R 2
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i %

2014 Xmszrk Corperation. Instantel and the Instantel logo are trademarks o7 Stan’ey Black & Decker or its affiliates.
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Frequency Response of UM13371
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Certificate of Calibration
Certificate Number : SPR22020018-1 Page: 1 of 3

Customer : C.T. ENVIRONMENT AND CHEMICAL CO., LTD

9/40-41 M.2 T.Bangkruveng A.Bangkruy Nonthaburi 11130

Equipment Name . Electronic Balance
Manufacturer : AND

Model : HR-200

Serial Number : 12315081

ID. Number ON/A

Environmental Conditions

Ambient Temperature : PERLT QG Received Date : 02 Feb 2022
Relative Humidity : 60% T20% Calibration Date : 04 Feb 2022
Location of Calibration : On-Site Recommend Due Date . 04 Feb 2023
Calibration Procedure : SP-CPM-04-01 Date of Issue 05 Feb 2022

Method of Calibration

This certifies that the above instrument was calibrated in compliance with the calibration system

requirement of ISO/IEC 17025:2017 in accordance with reference procedure. Standards used to perform
this calibration are certified by to NIST or equivalent, National metrology institute, Natural physical constants,
consensus standards. The result reported herein apply only to the calibration of the item described above as
received.Our decision rule is to contact the custamer if the item pass and fail calibration when the results
include the uncertainties and the customer must determine if the results meets their needs.

All calibrations are performed within manufacture's specifications.The calibration certificate shall not be

reproduced except in full,without written approval of SP Metrology System (Thailand).

Calibrated by : Mr.Navaporn Uengseng Approved by @V/

Calibration Officer ( Mr.Worapong Sinthusopa )

Autherized Signatory

SP-FM-04-15 rev.0



B

&R METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

ol

N Z

[E]E 3
s

[ — |
AT mgn TION AND
Certificate Number : SPR22020019-1 Page : 2 of 3
Reference Standards
Equipment Name Model Serial No. Certificate No. | Due. Date
Standard Weight N/A - C02210497 19 Feb 2022
Standard Weight Set Class E2 B746971965 C02203624 02 Oct 2022

Traceability
This certification is traceable to the International System of Unit maintained at :

SPC - SPC Calibration Center Co;Ltd.

SP-FM-04-15 rev.0



@’9 METROLOGY SYSTEM ( THAILAND ) (‘().,L’l D.

ot

S, g

[=]\5 2 [w] _ FANAES
G Result of Calibration ﬂg%‘m
Certificate No. : SPR22020019-1 Page: 3 0of 3
Range capacity © 0 to 210g Resolution: 0.0001 g
Repeatability ( n = 10 number of measurement )
StandaEg)Weight Standard Deviation
200 0.0000
Departure of indication from nominal Value Unit: g
Nominal UUQ Error Uncertainty
Value Reading {2k
No Load 0.0000 0.0000 0.000058
0.2 0.2001 0.0001 0.000059
0.5 0.5001 0.0001 0.000063
1.0 1.0000 0.0000 0.000063
2.0 2.0000 0.0000 0.000070
5.0 5.0001 0.0001 0.0000864
10.0 10.0000 0.0000 0.000071
20.0 20.0000 0.0000 0.000081
50.0 50.0000 0.0000 0.00010
100.0 100.0001 0.0001 0.00016
200.0 200.0000 0.0000 0.00030
Off — Center Loading A mass of 50 g was placed to various
Center 50.0000 g positions on the pan. The weighing machine
Front 49.9994 ¢ reading error obtained is given in table.
Back 49.9999 g
Left 48.9994 ¢
Right 50.0000 g L € R
Sitoronce .08 § =

Note:
The result of calibration was found accurate as show on date and place of calibration only.

This Certificate is not certified for any commercial transaction.

Measurement Uncertainty
The reported uncertainty of measurement is the expanded uncertainty obtained by multiplying

the standard uncertainty with the coverage factor k = 2, providing a level of confidence approximately 95%
— End of Certificate - SP-FM-04-15 REV.C
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C.T. ENVIRONMENT AND CHEMICAL CO., LTD. E-mail: cte_envi @ yahoo.com.

9/40-41 ¥.2 A.UNYPIBI D.UNNTI IUUNYS 11130 INTAWN : 02-101-3409 Tn3en3: 02-101-3410
9/40-41 Moo. 2 T.Bangkooveang A.Bangkruai Nonthaburi 11130 TEL: 02-101-3409 FAX: 02-101-3410

—d

Analyzer Performance Test

Calibrated Date: 30 April 2022

Instruments Information

Analyzer Type: SO2 Analyzer Manufacturer Thermo Environmental

Model: 43C S/N. 43C-76459-383

Calibration System

Calibrator Unit Standard Gas

Dilutor Model APl Model 700 NO Conc 45.4 PPM

S/N: 556 SO2 Conc 44.9 PPM

ZERO AIR Genearator API MODEL 701 CO Conc 4,480 PPM
S/IN: 233 Expire Date: 30 April 2023

Environment: Temperature_ 255 °C Humidity:_51 %RH

Calibration Report

Zero Span
Status Reference Reading Drift Reference Reading Drifto%
(PPB) (PPB) (PPB) (PPB) (PPB)
Before 0.0 0.1 0.1 400.0 396.2 -1.0
After 0.0 0.0 0.0 400.0 400.0 0.0
Single Point Calibration Chart
500
450
396.2
400
~ 400.0
@ 350 /’.
a /
L 300 e
g 250 —— Before
é 200 / - —® - After
& 150
100
50 101
0w
0 00 400
Reference (PPB)
Calibrate By : WY/ Supervisor : <AL IS

Mr.Chatchai Hermkhunthod Mr.thammarat Khamsiang
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C.T. ENVIRONMENT AND CHEMICAL CO., LTD. E-mail: cte_envi @ yahoo.com.

9/40-41 ¥.2 A.UNYPIBI 0.UNNTIY LUUNYS 11130 INTAWN : 02-101-3409 Tn3ans: 02-101-3410
9/40-41 Moo. 2 T.Bangkooveang A.Bangkruai Nonthaburi 11130 TEL: 02-101-3409 FAX: 02-101-3410

Analyzer Performance Test

Calibrated Date: 30 April 2022

Instruments Information

Analyzer Type: NO/NO2/NOx Analyzer
Model: 42C

Manufacturer Thermo Environmental
S/N: 42C-69067-362

Calibration System

Calibrator Unit Standard Gas

Dilutor Model API Model 700 NO Conc 45.4 PPM

SIN: 556 S0O2 Conc 44.9 PPM

ZERO AIR Genearator API Model 701 CO Conc 4,480 PPM
SIN: 233 Expire Date: 30 April 2023

Environment: Temperature 255 °C

Humidity: 51  %RH

Calibration Check ( Before adjust )

Zero Span
GAS
Reading Value Expected Value Drift Reading Value Expected Value Drift%
(ppb) (ppb) (ppb) (ppb) (ppb)
NO 0.1 0.0 0.1 398.6 400.0 -0.3
NOx 0.1 0.0 0.1 400.0 400.0 0.0
Calibration Check ( After adjust )
Zero Span
GAS Reading Value Expected Value Drift Reading Value Expected Value Drift%
(ppb) (ppb) (ppb) (ppb) (ppb)
NO 0.0 0.0 0.0 400.0 400.0 0.0
NOx 0.0 0.0 0.0 400.0 400.0 0.0
Single Point Calibration Chart
450 39856
© 400 /' 400.0
£
= 350
£
8 300
@
s 250 After
S
? 200 ~ =% = Before
< 150
100
50 .LV
0
0.0%0 400.0
NO Reference Value (ppb)
Calibrate By : Supervisor : RS

Mr.Chatchai Hermkhunthod Mr.thammarat Khamsiang
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C.T. ENVIRONMENT AND CHEMICAL CO., LTD. E-mail: cte_envi @ yahoo.com.

9/40-41 ¥.2 A.UNYPIBI D.UNNTIY VUUNYS 11130 INIAwN : 02-101-3409 Tn3an3: 02-101-3410
9/40-41 Moo. 2 T.Bangkooveang A.Bangkruai Nonthaburi 11130 TEL: 02-101-3409 FAX: 02-101-3410

——

Analyzer Performance Test

Calibrated Date: 30 April 2022

Instruments Information

Analyzer Type: CO Analyzer
Model: 48C

Manufacturer Thermo Environmental
S/N: 48C-53842-297

Calibration System

Calibrator Unit Standard Gas

Dilutor Model API Model 700

NO Conc 45.4 PPM
SIN: 556 SO2 Conc 44.9 PPM
ZERO AIR Genearator API MODEL 701 CO Conc 4,480 PPM
SIN: 233 Expire Date: 30 April 2023
Environment: Temperature__ 255 °C Humidity: __ 51 %RH
Calibration Report
Zero Span
Status Reference Reading Drift Reference Reading Drift%
(PPM) (PPM) (PPM) (PPM) (PPM)

Before 0.0 0.1 0.1 45.0 44.9 -0.2
After 0.0 0.0 0.0 45.0 45.0 0.0
Single Point Calibration Chart

50 450

/' 44.9

40
s
[a %
& 30
[=2] —_—— Before
<
2 20 — @ - After
[}
o

10

0.0
(ho/u.l 45
Reference (PPM)
Calibrate By : Supervisor ;TR V-

Mr.Chatchai Hermkhunthod

Mr.thammarat Khamsiang
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S Certificate of Calibration

Certificate Number : SPR22020018-2 Page: 1 of 3

Customer : C.T. ENVIRONMENT AND CHEMICAL CO., LTD

9/40-41 M.2 T.Bangkruveng A.Bangkruy Nonthaburi 11130

Equipment Name pH Meter

Manufacturer Eutech

Model pH700

Serial Number 2055189

ID. Number N/A

Environmental Conditions

Ambient Temperature 280 ¥ 10°C Received Date 02 Feb 2022
Relative Humidity 60 % T 20 % Calibration Date 04 Feb 2022
Location of Calibration On-Site Recommend Due Date 04 Feb 2023
Calibration Procedure SP-CPC-04-01 Date of Issue 05 Feb 2022

Method of Calibration

This certifies that the above instrument was calibrated in compliance with the calibration system

requirement of ISO/IEC 17025:2017 in accordance with reference procedure. Standards used to perform
this calibration are certified by to NIST or equivalent, National metrology institute, Natural physical constants,
consensus standards. The result reported herein apply only to the calibration of the item described above as
received.Our decision rule is to contact the customer if the item pass and fail calibration when the results
include the uncertainties and the customer must determine if the results meets their needs.

All calibrations are performed within manufacture's specifications.The calibration certificate shall not be

(e

( Mr.Worapong Sinthusopa )

reproduced except in fullwithout written approval of SP Metrology System (Thailand).

Calibrated by : Approved by

Mr.Navaporn Uengseng

Calibration Officer

Authorized Signatory

SP-FM-04-15 rev.0
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Calibration Report
Certificate Number SPR22020019-2 Page : 2 of 3

Reference Standards

Equipment Name Model Serial No. Certificate No. | Due. Date
Standard pH Solution PHO16.L5 Lot No.734191 61218918 07 Mar 2022
Standard pH Solution PH107.L5 Lot No.743070 61220744 29 Apr 2022
Standard pH Solution PH020.L5 Lot No.734193 61214484 07 Mar 2022
Documenting Process Calibrator 744 9141008 SPR21080450-4 | 14 Sep 2022
Super Thermometer with PRT 1575/3850-40-392 58087/100288 PSL-T 0468/64 | 06 Mar 2022

Traceability
This certification is traceable to the International System of Unit maintained at :
C.P.A. Chem - ANAB#AT-1836 (ISO/IEC 17025:2017) and ANAB#AR-1835 (ISO/IEC

17034:2016)
SP Metrology - SP Metrology system (Thailand) Co.Ltd.

TISTR - Thailand Institute of Scientific and Technological Research

SP-FM-04-15 rev.0



QP, METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

7+

SN,
Bl e SS=2
bl 3
TAS T

Result of Calibration

Certificate No. : SPR22020019-2 Page : 3 of 3
pH Measurement @ 25 °C Unit @ pH
Standard uuc Etiti Uncertainty
Solution Reading (£)
4.01 4.01 0.00 0.012
7.01 7.01 0.00 0.012
10.01 10.01 0.00 0.013
Temperature Measurement Unit: °C
Standard uuc Ehror Uncertainty
Value Reading (+)
25.0 24.9 -0.1 0.070
( *) Voltage Simulation
. Standard uuc Uncertainty
Test Point Applies Readirig Error (+)
4.000 pH 177.48 mV 177.6 mV 0.12 mV 0.12 mV
7.000 pH 0.00 mV 0.2 mvV 0.20 mV 0.12 mV
10.000 pH -177.48 mV -177.2 mV 0.28 mV 0.12 mvV

Note:

The result of calibration was found accurate as show on date and place of calibration only.
This Certificate is not certified for any commercial transaction.
Calibration Marked (*) "Not ANAB Accredited " in this Certificate have been included for completeness.

Measurement Uncertainty
The reported uncertainty of measurement is the expanded uncertainty obtained by multiplying the

standard uncertainty with the coverage factor k = 2.00, providing a level of confidence approximately 85%.
— End of Certificate —

SP-FM-04-15 REV.C



