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RECALIBRATION
DUE DATE:

September 21, 2023

Fnvironmental

Calibration Certification Information
Cal. Date: September 21, 2022 Rootsmeter S/N: 438320 Ta: 296 K
Operator:  Jim Tisch Pa: 748.3 mm Hg
Calibration Model #:  TE-5025A Calibrator s/N: 0068
Vol. Init Vol. Final AVol. ATime AP AH
Run {m3) {m3) (m3} {min) {mm Hg) {in H2O)

1 1 2 1 1.3760 3.2 2.00

2 3 4 1 0.9710 6.4 4.00

3 5 6 1 0.8730 8.0 5.00

4 7 8 1 0.8300 3.8 5.50

5 9 10 1 0.6870 12.7 8.00

Data Tabulation

T
Vstd astd \/ sl )( ) [{AH(TarPa)
{(m3) (x-axis) (y-axis) Va (x-axis) (y-axis)
0.9870 0.7173 1.4080 0.9957 0.7236 0.8895
0.9828 1.0121 1.9912 0.9914 1.0211 1.2579
0.9806 1.1233 2.2262 0.9893 1.1332 1.4064
0.9796 1.1802 2.3349 0.9882 1.1907 1.4750
0.9744 1.4184 2.8160 0.9830 1.4309 1.7789

= 2.01042 m= 1.25889

QSTD b= -0.03659 QA b= -0.02312

r= 0.9999%6 r= 0.99996
Calculations
Vstd=|AVol({Pa-AP)/Pstd){Tstd/Ta) Va={AVol{(Pa-AP)/Pa)
Qstd=|Vstd/ATime Qa=|Va/ATime

For subsequent flow rate calculations:

Qstd= 1/m<( AH(—-}%‘—d—-)(—I%;—Q—))—@ Qa= 1/m<< AH(Ta/Pa))-b)

Standard Conditions
Tstd: 298.15 °g RECALIBRATION
Pstd: 760 mm Hg
Key US EPA recommends annual recalibration per 1998
AH: calibrator manometer reading {in H20) 40 Code of Federal Regulations Part 50 to 51,
AP: rootsmeter manometer reading (mm Hg) Appendix B to Part 50, Reference Method for the
Ta: actual absolute temperature (°K) Determination of Suspended Particulate Matter in
Paf actual barometric pressure {mm Hg}) the Atmosphere, 9.2.17, page 30
b: intercept
m: slope
Tisch Environmental, Inc. www.tisch-env.com
145 South Miami Avenue TOLL FREE: {877)263-7610

Village of Cleves, OH 45002 FAX: (513)467-9009
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High Volume TSP&PM-10 Calibration Report

Location : Thai Environmemtal Tech Site ID : Bangkok Date: 5-Jul-23

ITEM : TSP Serial No: (No.39 ) Calibrate By : Pipat

Site Conditions

Barometric Pressure (mm Hg) : 760.00 Corrected Pressure (mm Hg) : 760.0
Temperature (°C) : 25.0 Temperature (deg K) 1 298.0
Average Press. (mmHg) : 750.6 Corrected Average (mm Hg) : -
Average Temp (°C) : 28.9 Average Temp: (Deg K) : -

Calibration Orifice

Make: Tisch Qstd Slope : 2.01042
Model : TE-5025A Qstd Intercept : -0.36590
Serial# : 0068 Calibration Due Date : 21-Sep-23

Calibration Information

Plate or ORIFICE Qstd Indicate 1C
Test # (in H,0) (m3/min) (CFM) (corrected) Linear Regression
1 12.80 1.962 60.0 57.00 Slope: 29.4911
2 9.20 1.691 54.0 52.00 Intercept: 1.2335
3 7.00 1.498 50.0 48.00 Corr. Coeff: 0.9818
4 5.00 1.294 40.0 40.00
5 3.00 1.044 30.0 30.00 ¢ of Observations: 5
Calculations
Qstd = 1/m[Sqrt(H20(Pa/Pstd)(Tstd/Ta))-b] m = sampler slope
IC =I[Sqrt(Pa/Pstd)(Tstd/Ta)] b = sampler intercept
I = chart response
Qstd = standard flow rate Tav = daily average temperature
IC = corrected chart response Pav = daily average pressure
1 = actual chart response
m = calibrator Qstd slope Calibrate By : —

b = calibrator Qstd intercept

Ta = actual temperature during calibration (deg K)

Pa = actual pressure during calibration (mm Hg)

Tstd = 298 deg K ? )

Pstd = 760 mm Hg Approve By : FAMU 2y ] M),
For subsequent calculation of sampler flow:

1/m{(1)[Sqrt(298/Tav)(Pav/760)]-b)

NOTE: Ensure calibration orifice has been certified within 12 months of use

Thal Environmental Technic Limited 1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
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High Volume TSP&PM-10 Calibration Report

Location : Thai Environmemtal Tech Site ID : Bangkok Date : 5-Jul-23
ITEM: TSP Serial No: (No.40 ) Calibrate By : Pipat

Site Conditions

Barometric Pressure (mm Hg) : 760.00 Corrected Pressure (mm Hg) : 760.0
Temperature (°C) : 25.0 Temperature (deg K) : 298.0
Average Press. (mmHg) : 750.6 Corrected Average (mm Hg) : -
Average Temp (°C) : 28.9 Average Temp: (Deg K) : -

Calibration Orifice

Make : Tisch Qstd Slope : 2.01042
Model : TE-5025A Qstd Intercept : -0.36590
Serial# 1 0068 Calibration Due Date : 21-8ep-23

Calibration Information

Plate or ORIFICE Qstd Indicate IC
Test # (in H,0) (m3/min) (CFM) (corrected) Linear Regression
1 12.80 1.962 60.0 57.00 Slope: 29.4911
2 9.20 1.691 54.0 52.00 Intercept: 1.2335
3 7.00 1.498 50.0 48.00 Corr. Coeff: 0.9818
4 5.00 1.294 40.0 40.00
5 3.00 1.044 30.0 30.00 ¢ of Observations: 5
Calculations
Qstd = 1/m[Sqrt(H20(Pa/Pstd)(Tstd/Ta))-b] m = sampler slope
IC =I[Sqrt(Pa/Pstd)(Tstd/Ta)] b = sampler intercept
I = chart response
Qstd = standard flow rate Tav = daily average temperature
IC = corrected chart response Pav = daily average pressure
= actual chart response
m = calibrator Qstd slope Calibrate By : —_—

b = calibrator Qstd intercept

Ta = actual temperature during calibration (deg K)

Pa = actual pressure during calibration (mm Hg)

Tstd = 298 deg K

Pstd = 760 mm Hg Approve By R%W‘Mvi '\o ’
For subsequent calculation of sampler flow:

1/m((1)[Sqrt(298/Tav)(Pav/760)]-b)

NOTE: Ensure calibration orifice has been certified within 12 months of use

___—_—___.___—————_:—_—___w—-—____—“_—'——————m—-___—w-———

Thai Environmental Technic timited 1/6 Soi Ramkhamhaena 145 Khwaena/Khet Saphan Suna  Banakok 10240 Thailand
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High Volume TSP&PM-10 Calibration Report

Location : Thai Environmemtal Tech Site ID : Bangkok Date: 11-Jul-23

ITEM: TSP Serial No: (No.36 ) Calibrate By : Pipat

Site Conditions

Barometric Pressure (mm Hg) : 760.00 Corrected Pressure (mm Hg) : 760.0
Temperature (°C) :25.0 Temperature (deg K) : 298.0
Average Press. (mmHg) : 750.6 Corrected Average (mm Hg) : -
Average Temp (°C) : 29.4 Average Temp: (Deg K) : -

Calibration Orifice

Make : Tisch Qstd Slope & 2.01042
Model : TE-5025A Qstd Intercept : -0.36590
Serial# : 0068 Calibration Due Date : 21-Sep-23

Calibration Information

Plate or ORIFICE Qstd Indicate IC
Test # (in H,0) (m3/min) (CFM) (corrected) Linear Regression
1 12.40 1.934 60.0 57.00 Slope : 30.0986
2 9.60 1.723 54.0 52.00 Intercept: 0.0739
3 7.40 1.535 50.0 48.00 Corr. Coeff: 0.9914
4 5.00 1.294 40.0 40.00
5 3.00 1.044 30.0 30.00 ¢ of Observations: 5
Calculations
Qstd = 1/m{Sqrt(H20(Pa/Pstd)(Tstd/Ta))-b] m = sampler slope
IC =1[Sqrt(Pa/Pstd)(Tstd/Ta)] b = sampler intercept
1 = chart response
Qstd = standard flow rate Tav = daily average temperature
IC = corrected chart response Pav = daily average pressure
I = actual chart response
m = calibrator Qstd slope Calibrate By — =

b = calibrator Qstd intercept

Ta = actual temperature during calibration (deg K)

Pa = actual pressure during calibration {mm Hg)

Tstd = 298 deg K pﬁ 7
Pstd = 760 mm Hg Approve By : AMuoL M
For subsequent calculation of sampler flow:

1/m((D[Sqrt(298/Tav)(Pav/760)1-b)

NOTE: Ensure calibration orifice has been certified within 12 months of use

e amtop———Y —

A M

Thai Environmental Technic Limited 1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thaifand
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High Volume TSP&PM-10 Calibration Report

Location : Thai Environmemtal Tech Site ID : Bangkok Date: 4-Jul-23

ITEM : pPM10O Serial No: (No. 11 ) Calibrate By : Pipat

Site Conditions

Barometric Pressure (mm Hg) : 760.00 Corrected Pressure (mm Hg) ! 760.0
Temperature ("C) 1 25.0 Temperature (deg K) : 298.0
Average Press. (mmHg) : 750.6 Corrected Average (mm Hg) : -
Average Temp (°C) 1 28.2 Average Temp: (Deg K) : -

Calibration Orifice

Make : Tisch Qstd Slope : 2.01042
Model : TE-5025A Qstd Intercept : -0.03659
Serial# : 0068 Calibration Due Date : 21-Sep-23

Calibration Information

Plate or ORIFICE Qstd Indicate IC
Test # (in H,0) (m3/min) (CFM) (corrected) Linear Regression
1 12.00 1.741 60.0 60.00 Slope : 35.0529
2 9.20 1.527 54.0 54.00 Intercept: 0.4420
3 7.00 1.334 50.0 50.00 Corr. Coeff: 0.9897
4 5.00 1.130 40.0 40.00
5 3.00 0.880 30.0 30.00 ¢ of Observations: 5
Calculations
Qstd = 1/m[Sqrt(H20(Pa/Pstd)(Tstd/Ta))-b] m = sampler slope
1C =1[Sqrt(Pa/Pstd)(Tstd/Ta)] b = sampler intercept
I = chart response
Qstd = standard flow rate Tav = daily average temperature
IC = corrected chart response Pav = daily average pressure
1 = actual chart response
m = calibrator Qstd slope Calibrate By P nm——1

b = calibrator Qstd intercept
Ta = actual temperature during calibration (deg K)

Pa = actual pressure during calibration (mm Hg)
Tstd = 298 deg K %
Pstd = 760 mm Hg Approve By : 7"‘#\0\/? W,

For subsequent calculation of sampler flow:
1/m((D)[Sart(298/Tav)(Pav/760)1-b)
NOTE: Ensure calibration orifice has been certified within 12 months of use

Thai Environmental Technic Limited 1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
a Tol © LRAMIRITTOAAUFAY Fay « AAAMI272-7070 a admin@tat100E cam a wians Fot100R ~am






Thai Environmental

Technic Limited

YIEN madagunadeuing ane

— ww—

High Volume TSP&PM-10 Calibration Report

Location : Thai Environmemtal Tech Site ID : Bangkok
ITEM : PM10 Serial No: (No. 24 )

Site Conditions

Date: 5-Jul-23

Calibrate By : Pipat

Barometric Pressure (mm Hg) : 760.00 Corrected Pressure (mm Hg) : 760.0
Temperature (°C) 1 25.0 Temperature (deg K) : 298.0
Average Press. (mm Hg) : 750.6_ Corrected Average (mm Hg) : -
Average Temp (°C) 1 28.9 . Average Temp: (DegK) : -

Calibration Orifice

Make : Tisch Qstd Slope : 2.01042
Model : TE-5025A Qstd Intercept : -0.03659
Serial# : 0068 Calibration Due Date : 21-Sep-23

Calibration Information

Plate or ORIFICE Qstd Indicate ic
Test # (in H,0) (m3/min) (CFM) (corrected) Linear Regression
1 12.20 1.756 60.0 60.00 Slope : 34.3830
2 9.40 1.543 54.0 54.00 Intercept: 0.9890
3 7.20 1.353 50.0 50.00 Corr. Coeff: 0.9915
4 5.00 1.130 40.0 40.00
5 3.00 0.880 30.0 30.00 ¢ of Observations: 5
Calculations
Qstd = 1/m[Sqrt(H20(Pa/Pstd)(Tstd/Ta))-b] m = sampler slope
IC =1[Sqrt(Pa/Pstd)(Tstd/Ta)] b = sampler intercept

1 = chart response

Qstd = standard flow rate Tav = daily
IC = corrected chart response Pav = daily
I = actual chart response

m = calibrator Qstd slope Calibrate By

b = calibrator Qstd intercept

Ta = actual temperature during calibration (deg K)

Pa = actual pressure during calibration (mm Hg)

Tstd = 298 deg K

Pstd = 760 mm Hg Approve By

For subsequent calculation of sampler flow:

1/m{(1)[Sqrt(298/Tav)(Pav/760)]-b)

NOTE: Ensure calibration orifice has been certified within 12 months of use

— e vesa————isb A ——————d

average temperature
average pressure

— e C

%&I}Tﬂv\mq M/

Thai Environmental Technic Limited 1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
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Location : Thai Environmemtal Tech

High Volume TSP&PM-10 Calibration Report

ITEM: PM10O

Serial No: (No.

Site ID : Bangkok

Date: 11-Jul-23

25 )

Calibrate By : Pipat

Site Conditions

Barometric Pressure (mm Hg) : 760.00

Temperature (°C) : 25.0

Average Press. (mm Hg) : 750.8

Corrected Pressure (mm Hg) : 760.0
Temperature (deg K) : 298.0

Corrected Average (mm Hg) : -
Average Temp: (Deg K) : -

Calibration Orifice

Make : Tisch
Model : TE-5025A
Serial# : 0068

Qstd Slope

Qstd 1

ntercept :

Calibration Due Date

12.01042
-0.03659
1 21-Sep-23

Calibration Information

Plate or ORIFICE Qstd Indicate Ic

Test # (in H,0) {(m3/min) (CFM) (corrected) Linear Regression
1 12.00 1.741 60.0 60.00 Slope : 35.3007
2 9.00 1.510 54.0 54.00 Intercept: 0.2307
3 7.00 1.334 50.0 50.00 Corr. Coeff: 0.9894
4 5.00 1.130 40.0 40.00
5 3.00 0.880 30.0 30.00 ¢ of Observations: 5

Calculations

Qstd = 1/m[Sqrt(H20(Pa/Pstd)(Tstd/Ta))-b]

1C =1{Sqrt(Pa/Pstd)(Tstd/Ta)]

Qstd = standard flow rate

IC = corrected chart response

1 = actual chart response
m = calibrator Qstd slope

b = calibrator Qstd intercept

Ta = actual temperature during calibration (deg K)
Pa = actual pressure during calibration (mm Hg)
Tstd = 298 deg K

Pstd = 760 mm Hg
For subsequent calculation of sampler flow:
1/m((D[Sart(298/Tav)(Pav/760)]-b)
NOTE: Ensure calibration orifice has been certified within 12 months of use

m = sampler slope

b = sampler intercept

I = chart response

Tav = daily average temperature
Pav = daily average pressure

Calibrate By

Approve By

_— e N

%@wum/ ),

R s swva———————nmamrrro

Thai Environmental Technic Limited

1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung  Bangkok 10240 Thailand
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Certificate Of Ar
Special Gases Mix

Customer Details ; .

Name: Address: ;

Thai Environmental Technic Limited ~1/6 S0l Ramkhamhaeng 45, Sapanse
KhetsaphanSung,Bangkok 240

Certificate Details o . k

Number: 1734/23 ~ Dateoflssue:

Material Details .

Production Order:
Gas content:

90178560 Material Code:
5.50M° Filling pressure:

Cylinder Owner: LINDE Cylinder Material:
Laboratory Report e
Component Normma! '
Concentration
Nitric Oxide 40.0 ppm
Other NOx impurity

In Nitrogen

Reference Standard
Nitric Oxide
In Nitrogen

Instrument,/Make/Model
FTIR Spectrometers Nicolet 1550

100 nsans (66) 23386333
) tuns 74180
 lneans(s6) 38570373
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NOx Analyzer Calibration Report

Calibrate Date : 9 -Nov-23 Temperature (°C) : 25°C
Analyzer Type : NOx Barometer (mmHg) : 759 -9
Brand . API Humidity (50£15 %) 50. 03RH
Model : 200A Diluter . API M700 S/N 625
Serial Number 1982 (No.16) Zero Air . API M701 S/N 1926
Range : 500 ppb Standard gas : A00917 SK
Calibration of Span
Before of Span.(ppb) After of Span.(ppb) .
Supply Gas Ref Value(ppb % diff of S
i aluePpb) 55T w0 | NO, | Nox | No | No, | NPT
Zero 0.0 0.5 0.8 -0.3 0.0 0.0 0.0 0.0
Span 400.0 420.0 | 413.0 7.0 400.0 400.0 0.0
Multi Point Calibration
Analyzer Disp.(ppb i
Ref Value(ppb) Y isp.(ppb) ’ : Outpl.lt Difference .
NOx NO NO, Diff(ppb) % Diff Abs (%) Diff
0.0 0.3 0.1 0.2 0.10 0.000 0.03
100.0 100.3 | 100.2 0.1 0.20 0.002 0.20
200.0 199.8 | 199.5 0.3 -0.50 -0.003 0.25
400.0 399.2 | 3958.1 0.1 -0.90 -0.002 0.22
Average Diff (%) 0.17
Multi Point Calibration
450.9 0.9972x +0.22
y=0.9972x + 0.
400.0 o :
~— 350.0
2 -
£ 300.0
g P
2 250.0
o i
;':’: 200.0 /_.
£ 1500
< 100.0 /B/
50.0
0.0 r_,/ : : ; ;
0.0 100.0 200.0 300.0 400.0 500.0
Ref Value(ppb)
Calibrate by: Mé\q\ Approved by : ﬂ@& W7LLG¥/ f\q
-
ufluaafi : 00 SuitesTA 02/00/15 mvfnuusledss : QF-QP16-06

Thai Environmental Technic Limited  1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
o Tel : +66{0)2373-7799(Auto) Fax : +66{0)2373-7979 e admin@tet1995.com & www.tet1995.com
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NOx Analyzer Calibration Report

Calibrate Date :10-Nov-23 Temperature (°C) : 25°C
Analyzer Type : NOx Barometer (mmHg) : 760.0
Brand : API ’ Humidity (50+15 %) 50.0%RH
Model . 200 E Dilutor . APT M700 S/N 625
Serial Number :737 (No.27) Zero Air . API M701 S/N 1926
Range : 500 ppb V Standard gas : A00917 SK
Calibration of Span
Before of Span.(ppb) After of Span.(ppb) .
Supply G Ref Val b % diff of S
upply Gas ef Value(ppb) ~On 0 NO, o <0 NO, % diff of Span
Zero 0.0 1.1 1.0 0.1 0.0 0.0 0.0 0.0
Span 400.0 385.0 | 382.0 3.0 400.0 400.0 0.0 0.0
Multi Point Calibration
Analyzer Disp.(ppb i
Ref Value(ppb) Y p-(ppb) : Outpl.lt Difference .
NOx NO NG, Diff(ppb) % Diff Abs (%) Diff
0.0 0.7 0.4 0.3 0.40 0.001 0.10
100.0 100.3 99.8 0.5 -0.20 -0.002 0.20
200.0 199.5 | 198.1 0.4 -0.86 -0.004 0.43
400.0 399.1 | 398.4 0.7 ~-1.60 -0.004 0.40
Average Diff (%) 0.34
Multi Point Calibration
450.0 5 5
. y =0.995x +0.308 _
400.0 o1 A
= 350.0 /
23000 —
& 2500
[ /
5 200.0 A
£ 1500
c r/
< 100.0 /a_l
50.0 -
0.0 E7 1 1 1 5
0.0 100.0 200.0 300.0 400.0 500.0
Ref Value(ppb)
Calibrate by: 7‘%%{ : Approved by : __ %\3\’79\@ )‘\i\f? .
uflundadi - 00 ﬁﬁim;u?ﬁ 02/09/15 vituutledy : QF-QP16-06

Thai Environmental Technic Limited  1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
o Tel : +66(0)2373-7799(Auto) Fax : +66(0)2373-7979 e admin@tet1995.com www.tet1995.com






Thai Environmental Technic Limited
USuN malaasuaasnIng ana

NOx Analyzer Calibration Report
Calibrate Date :9-Nov-23 Temperature (°C) : 25°C
Analyzer Type : NOx Barometer (mmHg) : 759 .9
Brand . API Humidity (50415 %) 50.0%RH
Model - 200 E Dilutor . API M700 S/N 625
Serial Number :1732 (No.5) Zero Air . API M701 S/N 1926
Range : 500 ppb Standard gas : A00917 SK
Calibration of Span
Before of Span.(ppb) After of Span.(ppb) o 1
Supply Gas Ref Value(ppb) ox 0 NG, Nox NG NO, % diff of Span
Zero 0.0 1.3 1.4 -0.1 0.0 0.0 0.0 .0
Span 400.0 385.0 | 382.0 3.0 400.0 400.0 0.0 .0
Multi Point Calibration
, Analyzer Disp.(ppb i
Ref Value(ppb) alyzer Disp.(ppb) : Outpl:lt Difference -
NOx NO NO, Diff{ppb) % Diff Abs (%) Diff
0.0 0.2 0.2 0.0 0.20 0.001 0.05
100.0 101.0 | 100.7 0.3 0.70 0.007 0.70
200.0 200.8 | 199.7 1.1 -0.30 -0.002 0.15
400.0 401.0 | 400.2 0.8 0.20 0.000 0.05
Average Diff (%) 0.24
Multi Point Calibration
450.0 5 5
y=0.9994x+0.3 _
400.0 o1 A
= 350.0 /
£ 3000 —
& 250.0
a /
% 200.0 o
£ 1500
g N
< 100.0 /-_v
50.0 -
0.0 & , - : : ,
0.0 100.0 200.0 300.0 400.0 500.0
Ref Value(ppb)
. D
Calibrate by: W Approved by : 757/@\ A /@

4

ud luaseh ; 00

Thai Environmental Technic Limited

TuRauia 02/09/15

mufinuuredy | QF-QP16-06

1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand

o Tel : +66(0)2373-7793(Auto) Fax : +66{0)2373-7973 ¢ admin@tet1995.com o www.tet1995.com
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Personal Pump Calibration Report

Equipment Type

Personal Pump/Parameter

Thai Environmental Technic Limited
USHn matiagdanndsilng ana

Equipment Range 0.1-7.0 Umin

Calibration Range 0.1-4.0 Ymin

Calibration Type Drycal

Calibration S/N 4491

Personal Pump Hi Flow/Low L 4 L L a4
Item SN Flow AT 1 AN 2 AT 3 Average Uncertainty

1. TET-06 1.0 1.0000 1.0000 1.0000 1.0000 +0.0000
2. TET-08 1.0 1.0000 1.0000 1.0000 1.0000 +0.0000
3. TET-09 1.0 1.0000 1.0000 1.0000 1.0000 +0.0000

Calibration Date 31/ 04

/ 67

Calibration By ;’Wﬂ
/‘l i

Remark :

Uncertainty Type A

SD
X

G = SD

I

Mean

Standard deviation







THAI METEOROLOGICAL DEPARTMENT
4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469
Calibration Certificate

Issued by : Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue 20 November, 2023 Certification No. 413/23

Page : 1 of 2
Object : Wind speed and wind direction
Manufacturer : Davis Instruments Inc.
Type : Vantage VUE Model No. : #6251EU

ID No. : No.37

Serial No. Display MS220705046 Transmitter MT231004051
Customer : Thai Environmental Technic Limited.

1/6 Soi Ramkhamhaeng 145,
Khwaeng/Khet Saphan Sung, Bangkok 10240.

Calibration Condition : Temperature 25.1 °C  Barometric Pressure 1015.1 hPa

NATIONAL STANDARD WIND TUNNEL
: Thermal Anemometer 642 S/N 91563

1 HOOK GAGE NO 1425 Pitot Tube Theodor Friedrichs Type 0800.0000 serial 9023
N.LLS.T. Test Reference Number 731/241460 : Standard Velocity at 20 - 30 misec
: Ultrasonic Anemometer Model DA-650-3TV (sensor TR-90AH)

Serial Number 110730029 (sensor 120629586)

JAPAN QUALITY ASSURANCE ORGAN[ZAM : Standard Velocity W%
AT SN,
Calibrated by : C\b\v"ﬂﬁok ; X\g&
P
Mr. Watcharapol Subwat M .Piso@' romsut

Mechanical Engineer







THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

The Result of Calibration

Certification No. 413/23

20 November, 2023 Page : 2 of 2
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm | Velocity Velocity Correction
m/sec inches H20 | inches H20 | m/sec m/sec m/sec
1.00 - - - 0.9 0.10
3.02 - - - 2.7 0.32
5.00 - - - 5.0 0.00
7.00 - - - 6.8 0.20
9.02 - - - 9.0 0.02
11.01 - - - 10.8 0.21
13.01 - - - 13.0 0.01
15.01 - - - 15.0 0.01
17.02 - - - 17.0 0.02
20.02 - - - 20.0 0.02
Wind Aloft Plotting Board.
US.DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND DIRETION TESTED WIND DIRECTION
0 0

90 90

180 180

270 270

Calibrated by :

Mr. Watcharapol Subwat

Mechanical Engineer







TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
5344 PATTANAKARN ROAD SOI 18. SUANLUANG. SUANLUANG BANGKOK 10250

TEL. 0-2717-3000-2¢  FAX.0-2719-9484

NSC-TISI-TIS17025
CALIBRATION 0008

Certificate of Calibration

Ceri.No.:
Page.:

Equipment : pH Meter
Manufacturer : Horiba
Model : F-71G
Serial No. : V3B1F8H3
ID No. : Ins-LAB-025
Condition As-Received: Used ltem

Received Date :
Calibration Date :
Reference :

Submitted by :

Calibration Place:
Ambient Temperature :
Relative Humidity :

Calibration Procedure :

Calibrated by :

Approved by :

( \/)‘Saithip Meangmai

() Warakorn Lerngagtrakul

() Ponpan Paipim

Issue Date :

31 October 2023
31 October 2023
2310-08430C-1

Thai Environmental Technic Limited
1/6 Soi Ramkhamhaeng 145,
Khwaeng/Khet Saphan Sung,
Bangkok 10240

Laboratory (Thai Environment Technic Limited)
(25.8 - 24.6) °C

(69.3 - 65.6) %

In - house method :

- CP-OCH2 by direct measurement with standard

voltage calibrator and direct measurement
with certified reference material (CRM)

Khit Ruttanaprapachai

Sathis

Approved Sigﬁatory

10 November 2023

The Uncertainties are for a confidence probability of approximately 95%

This certificate may not be reproduced other than in full, except with the prior written

Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services.

23CHO641
10f 2

A 0060437



Cert. No.: 23CHO641
Page.: 20f2
Condition of this calibration result
1. Reference Standard Instrument : -
Instrument Serial No.  ID No. Cert. No. Due Date
1) Document Process Calibrator 43160066 130RC092 23E1284 10 Apr 2024
2) Digital Thermometer - 130RCO018 23T1595 13 Sep 2024

This certification is traceable to the International System of Unit maintained through:-

- Technology Promotion Association (Thailand - Japan)

2. Certified Reference Materials

: The measurement results are traceable to SI through CPA chem Ltd.,

ANSI-ASQ National Accreditation Board, Accredited No. AR-1835
Exp. date
01 Oct 2025
01 Jan 2024
01 Oct 2024

Buffer Solution Manufacturer Lot No.
pH 4.008 CPA chem 931958
pH 6.865 CPA chem 788996
pH 9.181 CPA chem 931960

3. This certificate is valid only to the item calibrated on date and place of calibration.

Calibration Resulis
Function : mV Measurement
Performing standard curve by Fluke at pH (4,7,10)

Unit Under Nominal | Standard . Uncertainty of Coverage
_ X Actual Reading
Calibration Value Voltage Measurement factor
Input (ftmV) k
pH mV mV pH
pH Meter 4.000 177.48 177.5 4.000 0.058 2.00
S/N.: V3B1F8H3 6.860 8.28 8.3 6.860 0.058 2.00
7.000 0.00 0.0 7.000 0.058 2.00
9.180 -128.97 -128.9 9.180 0.058 2.00
10.000 -177.48 -177.4 10.000 0.058 2.00
Function : pH Measurement
Performing three buffers standard curve by using buffer nominal pH (4,7,9)
Unit Under Standard pH Actual pH |Actual mV| Uncertainty of Coverage
Calibration Buffer Solution Reading | Reading | pH measurement factor
(mV) (#) k
pH Electrode 4.008 4.031 160.0 0.0052 2.00
S/N.: 9X2E0223 6.865 6.870 -7.4 0.0087 2.00
9.181 9.186 -142.0 0.014 2.00

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
factor k, providing a level of confidence of approximately 95 %.

-00o-

Soﬂ%;

al1188742
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Fege: 1 o

Equipment : BOD Incubstor

Manufacturer : Accuplus

Model : i250-D8

Serial No. : 2059-1017-0029

ID No. : LAB BOD 08

Submitied by : ‘ Thai Environmental Technic Limited

1/6 Soi Ramkhamhaeng 145,
Khwaeng/Khet Saphan Sung,
Bangkok 10240

Loeation : Laboratory (Thai Environmental Technic Limited)
Received Order : 29 June 2023

Calibration Date : 29 June 2023

Ambient Temperature : (26+10)°C

Relative Humidity : (50+30)%

Calibrated by : Suwit Imjsi

Approved by ; % .

Approved Signatory,

{ ) Pornthippa Tameyakul
(/ ) Malee Butkruea

lssue Dale : 5 July 2023

The Uncertainties ave for a confidence probability of approximately 95%

This certificate may not be reproduced other than in full, except with the prior written

Approval of the head of Corporate Services 3 : Eguipment Calibration and Testing Services.




Eguipment : BOD Incubator
Condition As-Received : Used ltem
Reference : ) 2308-07120C-8
Procedure Used :-

Cert. No.: 23TM704
Page: 20of3

Calibration were conducted using calibration procedure CP-OT02 according to direct measurement
method with Data Acquisition which connected with Resistance Temperature Detector ( RTD ).

The temperature scale used was based on ITS-90.

Condition of this result of calibration

1. Reference standard instrument:-
instrument Serial No, Cert. No. Traceable
1) Data Acquisition MY57013823 23L.Me8 TPA

3. This certification is traceable to the international System of Unit.
Remark: TPA : Technology Promotion Association ( Thailand - Japan )
Result of Calibration :- {*) Without Adjustment

Due Date

25 Mar 2024
2. This certificate is valid only to the item calibrated on date and place of calibration.

Function of UUC*; . Temperature Source
Fresh air setting : Not Available Environment during calibration
Beginning Finished
Temp. (°C) 24 24
—( REL.Humid. ( % ) 67 84
o2 2 AC Supply ( Volt ) 229 22%
T 2
g ™ Position : Ref. Std.
" . The g ID No.:
i i @ 1 21-17RTD-01
s [ -2 21-17RTD-02
v W2 b2 ji = = P 3 17RTD-03
- 4 17RTD-04
- W - 5 17RTD-05
8 17RTD-06
: 7 17RTD-07
Probe Installation Details : Dimension of Chamber 8 23-17RTD-08
a= 10 cm b= 048 m 9 (ref.) | 23-17RTD-09
b= 10 om e 050 m
c= 10 om H= 11 m

Capacity = 0286 md

Al

a 1168975



Egulpment

Condition As-Becelvad

Refersnce :
Result of Calibration 1-
Function of UG .

e

BOD Incubaior
Used ftem
2208-07120C-8

(7} Without Adjusiment

Temperaiure Scurce

Fresh alr setting : Naot Available

Calibration | UUC* VUG Temperatire Temperature | Overall |Coverage
Point Setting | Readihg stabitity uniformity Variation; Factor
(¢ () | ¢y (£°C) (°c) (°C) &
20.0 20.0 19.7 0.38 0.38 1.1 2

Calibration Measured Temperature ( °C ) L

i — Uncertainty

Point Position
(°C) i 2 3 4 5 8 7 8 9 (ref) (£°C)
20.0 20.244 | 20,180 | 20.158 | 20.066 | 20.002 | 19.674 | 1 9.712 | 19.822 | 19.965 0.58

Average* : The average of 30 values in each position.

Temperature stability : One-half of the greatest maximum difference of measured temperature at any one sensor.

Temperature uniformity : The maximum difference of measured temperatures at any sensors and the measured
temperature at the reference location which are observed at the same time or at as close an observation time as
possible to determine the temperature pattern or homogeneity within the chamber under steady-state conditions.

Overall Variation : The Difference of the maximum and minimum measured femperafures throughout observation.

Unit Under Calibration
The reported uncertainty of measurement was included stability and excluded uniformity .

ESLCH
Note .

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
Ffactor k, providing a level of confidence of approximately 95 %.

~300-

Mol
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METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

Certificate of Calibration

-
3

jaw}

o Certificate Number : SPR24020097-8 Page: 1 of 3

=

i Customer : Thai Environmental Technic Limited.

jg/i 1/6 Soi Ramkhamhaeng 145, Khwaeng Saphan Sung, Khet Saphan
Jé Sung, Bangkok 10240, Thailand.

>

‘§

= Equipment Name . DO Meter

@ Manufacturer : Horiba

”Y“_}

:?;‘g Model . OM-71G

3 Serial Number . D75J0012

é ID. Number © No.07

.

g Environmental Conditions

— Ambient Temperature . 23°Ct 2°C Received Date : 07 Feb 2024

] Relative Humidity : 50% T15% Calibration Date 09 Feb 2024
= Location of Calibration ~ : In-Lab Recommend Due Date  : 09 Feb 2025

2 Calibration Procedure ¢ In-House Method Date of Issue : 10 Feb 2024
9 Method of Calibration

g 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 fo perform
5‘5}

this calibration are certified by to NIST or equivalent, National metrology institute, Natural physical constants,

consensus standards. The result reported herein apply only o the calibration of the item described above as

3

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.
The calibration certificate shall not be reproduced except in full without written approval of SP Metrology

System (Thailand).

¥or

2l

+

Calibrated by : Mr.Sarawut Khitmai Approved by

T

Calibration Officer { Mr.Yodyaim Chansang )

Authorized Signatory

WO BLAKMELUINBYINCE MMM

SP-FM-04-15 rev.0



METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

Calibration Report

Certificate Number : SPR24020097-8 Page :2 of 3

Reference Standards

Equipment Name Model Serial No. Certificate No. | Due. Date
Zero Oxygen Solution HI7040L Lot S0027-23 _ 21C31 21 Mar 2028
Traceability

This certification is traceable to the International System of Unit maintained at :
HANNA - Hanna Instruments (Thailand) Ltd.

MMM RLEY § 02ez-£6T (299) el ( PuBjBYL ) OZTET UBYIUNYied SuenSuopy 1sBuop 1 00w 62/69

=
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i

£

WOO ¥LeHresnRpUIne

SP-FM-04-15 rev.0
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Result of Calibration

METROLOGY SYSTEM ( THAILAND ) CO.,LTD,

Certificate Number : SPR24020097-8 Page : 3 0of 3
Function : Dissolved Oxygen Permanance Test Init : mg/L
Actual Uuuc Error Uncertainty
Standard Reading (+£)
0.00 0.34 0.34 0.13
8.24 8.72 0.48 0.13

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 = 2.00, providing a level of confidence approximately 95%.
- End of Certificate -

SP-FM-04-15 REV.0







TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVIGES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES

534/4 PATTANAKARN ROAD S0I 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL.0-2717-3000-29 FAX.0-2719-9484

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :

Submitted by :

Location :

Received order :
Calibration Date :

Ambient Temperature :
Relative Humidity :

Calibrated by :

Approved by :
() Ponpan Paipim

() Suwit imjai
(v/) Kunchit Promprat

Issue Date :

‘r

/'/'l/ ”\\\\

)

o A1/,

)

/’/':I

<

M

NSC-TISI-TIS17025
CALIBRATION 0008

Cert.No.: 24MM272
Page.: 10f3

Electronic Balance

Mettler Toledo

AB204

1116392227

Ins-LAB-033

Thai Environmental Technic Limited
1/6 Soi Ramkhamhaeng 145,

Khwaeng/Khet Saphan Sung,
Bangkok 10240

Balance Room

09 April 2024
10 April 2024

15 °C to 40 °C
30 % to 90 %

Khit Ruttanaprapachai

&mc}\x&'

Approved Signatory

12 April 2024

The Uncertainties are for a confidence probability of approximately 95%

This certificate may not be reproduced other than in full, except with the prior written
Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services.




Equipment : Electronic Balance Cert.No.: 24MM272
Condition As-Received :  Used Item Page: 2 of 3
Reference : 2404-01130C-14
Procedure used :-

Calibration were conducted using in-house calibration procedure CP-OB01 based on UKAS LAB 14
according to direct measurement method against standard weight.

Condition of this result of calibration
1. Reference standard instruments:-

Instruments Model Serial No. ID No. Test report No. Due date
1) Standard Weight Set (E2) 15884 - 70RC138 MM-0020-23 30 Jan 2025

2. This certificate is valid only to the item calibrated on date and place of calibration.

3. This result of calibration was made on requested at the point specified by customer.

4. This certificate is not certified for any commercial transaction.

5. This certification is traceable to the International System of Unit.

Result of calibration ( ) Without Adjustment (*) After Adjustment by External Calibration
Range capacity : 0 g to 210 o} ReSOIUtibn 0.0001 g

Before Adjustment : o

Balance § £ Measurement Coverage
Applied Weight Reading Correction ‘ Uncertainty Factor
(9) (9) (g) (+mg) (k)
100 100.0000 0.0000 ; 0.18 2
200 200.0001 -0.0001 ; 0.30 2
After Adjustment : : ;
1. Determination of the standard deviation of weighing machine (n=10)
Applied Weight .. Standard Deviation
(g) of Reading (g )
100 L 0.00007

200 0.00008




Equipment : Electronic Balance
Condition As-Received :  Used ltem

Reference : 2404-01130C-14
Result of calibration

2. Effect of off center loading
A mass of 100 g was placed to various position on the pan.
The weighing machine reading error obtained is given in the table

Position 1 Position 2 Position 3 Position 4 Position 5
(9) (g) (9) (9) (g)
0.0000 +0.0001 0.0000 +0.0001 +0.0003

3. Departure from nominal value
Balance Measurement
Applied Weight Reading Correction Uncertainty
(g9) (a9) (g) (+mg)
Unload 0.0000 0.0000 0.14
0.01 0.0101 -0.0001 0.14
0.1 0.1001 -0.0001 0.14
0.5 0.5002 -0.0002 0.14
1 1.0002 -0.0002 0.14
5 5.0000 0.0000 0.14
10 10.0001 -0.0001 0.14
25 25.0000 0.0000 0.15
50 49.9999 +0.0001 0.15
100 100.0002 -0.0002 0.19
200 200.0002 -0.0002 0.30

Cert.No.: 2dMM272
Page: 3 of 3

Front

5

3

009
21 0le \

Front Front

1

Maximum difference between
off-center and central loading

Coverage
Factor

(k)
2.1
2.1
2.1
2.1
2.1
2.1
2.1
2.07
2.06
2
2

(g9)

0.0003

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage

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

-000-







ARNRGAD

Certificate

Eguipment:
Wanufaciurer:

Model :

Serial No. :

I3 Mo, @

Condition As-Received:
Received Date :
Calibration Date :
Reference :

Submiited by :

Calibration Place :

Ambient Temperature ;
Relative Humidity ;
Catibration Procedure :

Calibrated by ©

Approved by :

(-/)( Saithip Meangmai
{ ) Warakorn Lerngagirakul
{ }Ponpan Paipim

issue Date

E
A
iRy

'1»’)
ot

CertMo.: 23C
Page.: 1of3

g ) P B
of Calibration
Spectrophotomeier
Perkin Elmer
Lambda 365

365K8042808

Used ltem

18 August 2023
18 August 2023
2308-04880C-1

Thai Environmental Technic Limited
1/6 Soi Ramkhamhasng 145,
Khwaeng/Khet Sephan Sung,
Bangkok 10240

Laboralory (Thal Environment Technic Limited)

(255 -25.3)°C {On-Site)
(57.8-860.8)% (On-Site)

In - house method

CP-OCH4 based on ASTM E 275-01

Kunchit Promprat

G&bﬂvéﬁ

Approved Signatory

22 August 2023

The Uncertainties are for 2 confidence probability of approximately $5%

This cenificate may not be reproduced oiher than in full, except with the prior written

Approval of the head of Corporate Services 31 Equipment Calibration and Testing Services.

CALIBRATION 004

%




Gert. No.: 23CHO493

Page: 20f3
Condition of calibration result
1. Reference Standard Material :
Material Serial No, Certificate No. Due date
1. Absorbance Standard set 8331 105939 28 Sep 2024
2. Wavelength Standard set 8417 100498 25 Mar 2024
3: Wavelength Standard set 8418 100498 25 Mar 2024
4, Stray Light Standard set 8419 1089863 01 Feb 2025
2. This certificate is valid only fo the item calibrated on date and place of calibration.
3. This certificate is traceable to the International System of Unit maintained through :
- Starna Scientific Lid.
4, Speciral BandWidth : 1 nm
Scan Speed : 30 nm/min
Calibration Results : without adjustment
Wavelength Accuracy
Certified Values Uncertainty of Coverage
of Reference Material HUE Reading Measurement Factor
{nm) {nm) {xnm) k
418,53 418.54 0.12 2.00
536.52 536.13 0.12 2.00
638.00 837.64 0.14 2.05
684.50 684.49 0.13 2.00
879.41 879.42 0.12 2.00

a 1176586



Cert. Mo, : 25CHC483

Page: 30of3
Callbration Resuilts @ without edjustiment
Photometric Accuracy
Wavelength Certified Values Unceriainty of Coverage
UUC Reading
of Reference Materizl Measurement Factor
{nim} {Abs} {Abs) {ZAbs} i
Zero 0.0000 0.0028 2.00
0.5712 0.5698 0.0031 2.00
420.0
0.7510 0.7494 0.0031 2.00
1.0893 1.0877 0.0033 2.00
Zero -0.0001 0.0028 2.00
0.5224 0.5209 0.0028 2.00
546.1
0.6856 0.6838 0.0028 2.00
0.9937 0.9921 0.0028 2.00
Zero -0.0001 0.0028 2.00
0.53¢97 0.5375 0.0028 2.00
835.0
0.6832 0.6810 0.0028 2.00
0.9886 0.9861 0.0028 2.00
Stray Light
* Straylight at
Reading at 28074 nm 2 041 nm
280.74 nm £ 0.11 nm
Abs 20488
YT 0.8951
Remark

- Each individual filter is measured against the empty filter holder (blank) used to zero the spectrophotometer

- The Potassium Dichromate filled celis are measured against a Perchloric acid blank.

- Cut-off wavelength of stray light reference material (Potassium lodide) at wavelength 280.74 nm £ 0.11 nm
- Result = Pass, If Absorbance > 2.00 Abs and Transmission < 1.0 %T at Wavelength 28074 nmx 0.11 nm

~ % Not NSC-ONSC Accredited

The reported uncertainty of measurement was based on a stendard uncertainty multiplied by & coverage

‘gf;ﬁégfsf

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

=000







For the Befter

WO-02605330/2023

INSTALLATION PERFORMANCE VERIFICATION REPORT
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL

PinAAcle 9002

Customer: Thai Environmental Date Tested: December 27, 2023
Technic Limited. Recommendation Recertification

Address :  1/6Soi Ramkhamhaeng 145 Period 12 Months
Khwaeng,Khet Saphan Sung Recertification Due: December 27, 2024
Bangkok 10240 Date Last Certified: NA

User Name: K.Pornthip Visit Number: 10f1

Phone: 092-415-0808 PerkinElmer Phone: 02-719-6420 ext 206

Fax: 02-373-7979 PerkinElmer Fax: 02-318-5597

CONFIGURATION TESTED

MODEL SERIAL NUMBER SOFTWARE

PinAAcle 900Z PZBS23100902 Syngistix for AA 5.0.1
TEST STANDARD USED PART NUMBER EXPIRATION DATE
GFAAS Mixed standard N9300244 FEB 28, 2025

Page 1 of 3
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For the Better

INSTALLATION PERFORMANCE VERIFICATION REPORT
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL

PinAAcle 9002
SERIAL NUMBER PZBS23100902 DATE TESTED December 27, 2023
PARAMETER SPECIFICATION ACTUAL VAULE
THGA Tests
1. Furnace Gas Flows
Internal Flow 250 + 25 mL/min 253 mb/min
External Flow 100 + 10 mbL/min 105 ml/min

2. Chromium Baseline Noise (357.87 nm)
(mesure 5 furnace dry firings without any sample)

Baseline < 0.005 Int.Abs -0.0002 Int.Abs
SD < 0.005 Int.Abs 0.0000 int.Abs

3. Chromium Characteristic Mass(mg) and Precision (357.87 nm)

(measure 5 furnace firing using 20 ul
sample injections of 10 ug/L Cr standard)

mp Results 6.5 pg + 1.5 pg 27 pg/0.0044A-s
Precision < 2.0% 0.94 %

4. Copper Characteristic Mass(m,) and Zeeman Ratio (324.75 nm)

(measure 5 furnace firing using 20 ul
sample injections of 25 ug/L. Cu standard)
mp Results 14.0 pg + 2.5 pg 10.5 pg/0.0044A-s

Zeeman Ratio 0.58 + 0.04 0.551

Page 2 of 3
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Perkin

For the Befier

MAINTENANCE REPORT AND CALIBRATION CERTIFICATE
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL
PinAACle 900Z

SERIAL NUMBER PZBS23100902 DATE TESTED December 27, 2023

Remarks :

Atomic Signal(peak area)

it

Zeeman Ratio

Atomic Signal(peak area)+Backgroung Signal(peak area)

1

0.3413/(0.3413+0.2778)

It

0.551

This is to certify that the above tests have been perfomed and the configuration tested

meets
[_—_J does not meet

the PerkinElmer Specifications listed on this certificate.

This certificate does not modify PerkinEimer's standard terms and condition of sale,

including warranty terms.

Service Department PerkinElmer Ltd.

Customer Service Engineer: Piyawit Sompanithan

( Piyawit Sompanithan )

Sr.Customer Support Engineer
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Atomic Spectroscopy Standard

Certificate of Analysis

PerkinElmer Number: N9300244
Description: GFAAS Mixed Standard
Matrix: 5% HNOQs / Tr. HF / Tr. Tart. Acid

Lot Number: 60-004CRY1 Ceriification Date:  AUG - ~ 2023

Expiration Date: FEE 28 2525

* Instrumental Analysis using ICP Spectrometer:

Analyte  Labeled Measured SRM Analyte Labeled Measured SRM

Al 100 pg/ml. 100 pg/mi. 3101a* Cu 50.0 pg/mL 50.1 pg/mL 3114*
As 100 pg/mL 101 pg/mL 3103a* Ni 50.0 pg/mb 50.1 pg/mL 3136*
Pb 100 pg/ml 100 pg/mL 3128* Cr 20.0 pg/mb 20.0 pgimL 3112a8*
Sb 100 pg/mL 100 pg/mL 3102a* Fe 20.0 yg/mL 20.0 yg/mL 31268*
Se 100 pg/mL 100 pg/mL 3149* Mn 20.0 pgimtb 19.9 pg/mL 3132*
T 100 yg/mt. 98.6 pg/ml 3158 Ag 10.0 pg/mL 9.93 pg/iml. 3151*
Ba 50.0 yg/mt. 50.1 ug/ml 3104a* Be 5.00 pg/mL 5.05 pg/iml 3108a*
Co 50.0 pg/mL  49.7 pg/ml 3113* Cd 5.00 pg/mL 5.00 pg/mL 3108*
* - indicates NIST SRM 1 - indicates CRM (when NIST SRM is not available)

Reference Multi; Lot# 58-142CR, 56-021CR

Refer to side 2 for details of certification.

Balances are calibrated with weight sets traceable to NIST.
We guarantee that our PerkinElmer TruQ Atomic Spectroscopy Standards are stable and accurate to £0.5% of certified
concentration until the expiration date, provided the standards are kept tightly capped and stored under normal laboratory
conditions. This value is the sum of cumulative errors associated with the analytical determinations, pipetting, and diluting to final
volume. For these solutions we use high purity acids, ASTM Type | water (18 megohm double deionized), and leached, triple-rins
ed bottles. All glassware used is class A.

' } Certifying Officer: “’7’* {%L‘ﬁbf(/?

PerkinElmer, Inc.

PerkinElmer’ S ey
u.s.A. Tel: 1-203-925-4600

U.5.A. Tolf Free: 1

-800-762-4000 _

Visit www.perkinelmer.com/lasoffices for a complete listing of our global offices.
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FSR1223

MAINTENANCE REPORT

OPTIMA 8000
Customer : usim waiindswindauing Date Tested: March 28, 2024
AR Recommendation Recertification
Address : 1/6 ainasiuaiune 145, Period 6 Months
HAIGTTWIUGY, LAAFHEWIUEY, Recertification Due: September 27, 2567
agenwy 10240 TH Date Last Certified: September 29, 2023
User Name: aat alswoe Visit Number: 10F2
Phone: 02-3737799, 081-1303495 TH ONE SOURCE Phone: 081-7316733, 081-1086572
E-mail: Ketsarin.Chuayphan@eurofinsasia.co E-mail : thonesource@gmail.com
CONFIGURATION TESTED ACCESSORIES/COMPONENT
NOT INCLUDED
MODEL SERIAL NUMBER
OPTIMA 8000 07851310024C WinLab32 Version 5.5.0
NQ772045 1F1380368 PN:6150T21E4Q1E

TESTED EQUIPMENT
PV Methods

TEST STANDARD USED PE NUMBER
Mixed standard 1/10 N0691579

Mixed standard 1/100 N9300221

CUSTOMER SUPPLIED COMMENTS
2 % HNO3

10 % HNOS3
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MAINTENANCE REPORT
OPTIMA 8000

FSR1223

SERIAL NUMBER 078S1310024C DATE TESTED

1. MECHANICAL CHECKS
A. Inspect and clean all fans and filters.

B. Inspect and replace as necessary, all torch components including the RF Flat coil
C. Inspect all tubing for sign of clacking or leaking.
D. Adjust water and gas pressure regulator settings.
E. Inspect and leak check pneumatics drawers.
F. Clean the exterior of the instrument.
2. OPTICAL CHECKS
A. Inspect and clean all optical components.
B. As reqgiured, check and replace all purge filters.
C. Recheck optical alignment.
3. COOLING SYSTEM CHECKS
A. Perform preventive maintenance on chiller.
B. Flush out water the chiller and replace with coolant mix30plus every twelve months
4. PERFORMANCE CHECKS

A. Torch View Alignment.

B. Wavelength Calibration.

March 28, 2024
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MAINTENANCE REPORT

FSRi1223

OPTIMA 8000
SERIAL NUMBER 078851310024C DATE TESTED March 28, 2024
PARAMETER SPECIFICATION FINAL VAULE
Precision
Zn 213.856 % RSD < 1.0 0.33
Mg 280.260 % RSD <1.0 0.63
Mg 285.207 % RSD < 1.0 0.59
Ba 455.403 % RSD <1.0 0.28
Detection Limits: Axial

As 193 nm, 3(sd) < 10.0 ppb 1.39

Se 196 nm, 3(sd) < 5.0 ppb 5

T 190 nm, 3(sd) < 10.0 ppb 1.08

Pb 220 nm, 3(sd) < 3.0 ppb 0.28
BEC: Axial Mn 257 nm, < 30 ppb 3.80
Detection Limits: Radial

As 193 nm, 3(sd) < 60.0 ppb 2.53

Zn 213 nm, 3(sd) < 2.0 ppb 0.22

Mn 257 nm, 3(sd) < 1.0 ppb 0.05

La 379 nm, 3(sd) < 3.0 ppb 0.07

Ba 455 nm, 3(sd) < 0.3 ppb 0.04

Ba 493 nm, 3(sd) < 0.6 ppb 0.02
BEC: Radial Mn 257 nm, < 30 ppb 10.83
Spectral Resolution: UV

As 193 nm, < 0.009 0.00687

Ni 231 nm, < 0.011 0.00792

Ni 341 nm, < 0.015 0.01195
Spectral Resolution: VIS

Ba 455 nm, < 0.020 0.01482
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FSR1223

MAINTENANCE REPORT
OPTIMA 8000

SERIAL NUMBER 07851310024C DATE TESTED March 28, 2024

Remarks :
Commissioning follow as commissioning performance sheets.

Calculate MnBEC =IB * STD Conc /1S-IB , where standard conc = 1000 ug/L

IB = Intensity of blank

IS = Intensity of Standard

Used Mira Mist Nebulizer

asIawuILED(green)luPlasma Control fiatfluuivnss uwinvIRTAILANTuIUBRY Neb Flow

uu Pneumatics Controller Board dufitiaymn,

This is to certify that the above tests have been perfomed and the configuration tested

meets
[:] does not meet

This certificate does not modify PerkinElmer's standard terms and condition of sale,

including warranty terms.

Service Department TH One Source Co., Ltd.

( Krungchai Treevichien )

Customer Support Engineer
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Method Loaded

Method Name: Precison Method Last Saved: 22/4/2554 10:20:08
IEC File: MSF File:
Method Description: N=10- 1.0% RSD
Sequence No.: 3 Autosampler Location:
Sample ID: Precision Date Collected: 28/3/2567 13:45:32
Analyst: Data Type: Original
Initial Sample Wt: Initial Sample Vol:
Dilution: Sample Prep Vol:
Wash Time:
Nebulizer Parameters: Precision
Analyte Back Pressure
All 222.0 kPa 8.55 L/min
Mean Data: Precision
Mean Corrected Sample
Analyte Intensity Std.Dev. Conc. Units Std.Dev. RSD
Zn 206.200 146145.0 482.54  9.33%
Mg 280.271 1334588.3 8458.45 0.63%
Mg 285.213 74404.6 440.15  0.59%
Ba 455.403 3373485.1 9503.39  0.28%




Analysis Begun

Start Time: 28/3/2567 13:57:16 Plasma On Time: 28/3/2567 13:19:06
Logged In Analyst: TET Technique: ICP Continuous
Spectrometer: Optima 8000 Autosampler: Sie

Sample Information File: C:\Users\Public\PerkinElmer\ICP\Data\Sample Information\24-03-28.sif
Batch ID:

Results Data Set: DLRL_280324

Results Library: C:\Users\Public\PerkinElmer\ICP\Data\Results\Results.mdb

Method Loaded

Method Name: DLRL-Cal Method Last Saved: 5/18/2552 13:52:49
IEC File: MSF File:

Method Description: Calibration for later test

Sequence No.: 1 Autosampler Location:

Sample ID: Calib Blank 1 Date Collected: 28/3/2567 13:57:20
Analyst: Data Type: Original

Initial Sample Wt: Initial Sample Vol:

Dilution: Sample Prep Vol:

Wash Time:

Nebulizer Parameters: Calib Blank 1
Analyte Back Pressure Flow
All 222.0 kPa 9.55 L/min

Mean Data: Calib Blank 1

Mean Corrected Calib
Analyte Intensity Std.Dev. RSD Conc. Units
As 193.696 20.4 8.64 3.16% [0.008] mg/L
Zn 213.857 389.8 2.50 8.64% [6.20] mg/L
Mn 257.610 373.7 31.47 8.42% [6.e0] mg/L
La 379.478 -39.2 19.10 48.73% [6.068] mg/L
Ba 455.403 565.0 298.22 52.78% [0.20] mg/L
Ba 483.488 5985.9 5.51 0.92% [e.68] mg/L
Sequence No.: 2 Autosampler Location:
Sample ID: Calib Std 1 Date Collected: 28/3/2567 14:60:31
Analyst: Data Type: Original
Initial Sample Wt: Initial Sample Vol:
Dilution: Sample Prep Vol:

Wash Time:

Nebulizer Parameters: Calib Std 1
Analyte Back Pressure Flow
All 222.0 kPa 8.55 L/min

Mean Data: Calib Std 1

Mean Corrected Calib
Analyte Intensity Std.Dev.  RSD Conc. Units
As 193.696 5829.0 7.43  0.13% [5.e] mg/L
Zn 213.857 68281.4 370.49 0.54% [1.0] mg/L
Mn 257.610 682084.8 550.96 0.08% [1.0] mg/L
La 379.478 151949.7 798.65 0.53% [1.e] mg/L
Ba 455.483 389420.9 422.28 0.11% [6.1] mg/L
Ba 493.408 293177.5 436.31 0.15% [6.1] mg/L

Calibration Summary

As 193.696 1 Lin, Calc Int

.8 1166 ©.00000 1.0600000
Zn 213.857 1 Lin, Calc Int 2]

68280 0.00800 1.000000



Mn 257.610 1 Lin, Calc Int 0.0 682100 8.60800 1.000000
La 379.478 1 Lin, Calc Int 0.0 151906 0.00000 1.000000
Ba 455.483 1 Lin, Calc Int 0.0 3894000 0.00000 1.00608600
Ba 493.468 1 Lin, Calc Int 0.0 2932000 8.00000 1.0600000
Sequence No.: 3 Autosampler Location:
Sample ID: 2% Date Collected: 28/3/2567 14:03:02
Analyst: Data Type: Original
Initial Sample Wt: Initial Sample Vol:
Dilution: Sample Prep Vol:
Wash Time:
Nebulizer Parameters: 2%
Analyte Back Pressure Flow
All 222.6 kPa 9.55 L/min
Mean Data: 2%

Mean Corrected Calib. Sample
Analyte Intensity Conc. Units Std.Dev. Conc. Units Std.Dev. RSD
As 193,696 43.7 9.0 mg/L 0.01 37.5 g/L 9.68 25.84%
Zn 213.857 -20.4 -0.0 mg/L .08 -0.3 g/L 8.41 136.74%
Mn 257.610 394.8 8.6 mg/L 0.00 8.6 g/L 8.10 16.69%
La 379.478 67.0 0.0 mg/L 0.00 0.4 g/L 9.24 55.45%
Ba 455.483 -236.1 -0.8 mg/L 0.00 -0.1 g/L 8.60 4.98%
Ba 493.4608 -38.6 -8.0 mg/L 0.00 -0.0 g/L 0.02 177.50%
Method lLoaded
Method Name: DLRL-Check Method Last Saved: 25/2/2543 11:12:48
IEC File: MSF File:
Method Description: As-66,Zn-2, Mn1.9,La-3,Ba455-0.3,Ba493-6.6
Sequence No.: 4 Autosampler Location:
Sample ID: 2 % HNO3 Date Collected: 28/3/2567 14:06:15
Analyst: Data Type: Original
Initial Sample Wt: Initial Sample Vvol:
Dilution: Sample Prep Vol:
Wash Time:
Nebulizer Parameters: 2 % HNO3
Analyte Back Pressure Flow
All 222.0 kPa .55 L/min
Mean Data: 2 % HNO3

Mean Corrected Calib. Sample
Analyte Intensity Conc. Units Std.Dev. Conc. Units Std.Dev. RSD
As 193.696 -7.1 -8.0 mg/L 8.01 -6.1 g/L 6.36 104.68%
Zn 213.857 192.0 8.6 mg/L .60 2.8 g/L 6.14 4.99%
Mn 257.618 91.2 0.6 mg/L 0.60 6.1 g/L 0.02 15.88%
La 379.478 223.8 0.0 mg/L 0.00 1.5 g/t 9.31 21.20%
Ba 455.403 -86.9 -90.06 mg/L 2.00 -0.8 g/L .03 139.07%
Ba 493.468 -179.8 -8.0 mg/L 0.00 -0.1 g/L 0.85 86.77%




Analysis Begun

Start Time: 28/3/2567 14:15:49 Plasma On Time: 28/3/2567 13:19:06
Logged In Analyst: TET Technique: ICP Continuous
Spectrometer: Optima 8000 Autosampler: S10

Sample Information File: C:\Users\Public\PerkinElmer\ICP\Data\Sample Information\24-83-28.sif
Batch ID:

Results Data Set: DLXL_2806324

Results Library: C:\Users\Public\PerkinElmer\ICP\Data\Results\Results.mdb

Method Loaded

Method Name: DLXL-Cal Method Last Saved: 5/18/2552 13:39:33
IEC File: MSF File:

Method Description: Calibration for later test

Sequence No.: 1 Autosampler Location:

Sample ID: Calib Blank 1 Date Collected: 28/3/2567 14:15:53
Analyst: Data Type: Original

Initial Sample Wt: Initial Sample Vol:

Dilution: Sample Prep Vol:

Wash Time:

Nebulizer Parameters: Calib Blank 1
Analyte Back Pressure Flow
All 223.0 kPa 8.55 L/min

Mean Data: Calib Blank 1

Mean Corrected Calib
Analyte Intensity Std.Dev. RSD Conc. Units
As 193.696 32.0 8.30 25.92% [6.00] g/L
Se 196.026 26.5 5.11 19.26% [e.e8] g/L
T1 1%0.801 ~-38.3 16.38 27.e7% [6.60] g/L
Pb 220.353 353.9 3.91 1.11% [6.80] g/L
Sequence No.: 2 Autosampler Location:
Sample ID: DL-Standard Date Collected: 28/3/2567 14:18:16
Analyst: Data Type: Original
Initial Sample Wt: Initial Sample Vol:
Dilution: Sample Prep Vol:

Wash Time:

Nebulizer Parameters: DL-Standard
Analyte Back Pressure Flow
All 223.0 kPa 9.55 L/min

Mean Data: DL-Standard

Mean Corrected Calib
Analyte Intensity Std.Dev. RSD Conc. Units
As 193.696 5168.6 94.41 1.83% [1e00] g/L
Se 196.026 237.1 23.20 9.78% [see] g/L
T1 190.881 6707.8 43.25 0.64% [1600] g/L
Pb 228.353 13300.0 22.38  0.17% [see] g/L

Calibration Summary

As 193,696 1 tin, Calc Int 0.0 5.169 ©.00000 1.000000
Se 196.026 1 Lin, Calc Int 0.0 ©8.4743 0.00000 1.00060660
T1 196.801 1 Lin, Calc Int e.e 6.708 ©.00000 1.060000
Pb 226.353 1 Lin, Calc Int 0.0 26.60 9.000600 1.060000
Sequence No.: 3 Autosampler Location:

Sample ID: QCO1 MQCS Date Collected: 28/3/2567 14:21:26



Analyst:

Initial Sample Wt:
Dilution:

Wash Time:

Data Type: Original
Initial Sample Vol:
Sample Prep Vol:

Nebulizer Parameters: QC81 MQCS
Back Pressure
222.9 kPa

Analyte
All

Mean Data: QCe1 MQCS

Mean Corrected

Flow
.55 L/min
Calib. Sample

Analyte Intensity Conc. Units Std.Dev. Conc. Units Std.Dev. RSD
As 193.696 135.4 38 g/L 4.50 30 g/L 4.58 17.16%
Se 196.026 8.8 26 g/L 37.93 20 g/L 37.93 204.11%
T1 1%0.861 2.4 e g/L 0.03 e g/L 8.03 9.11%
Pb 220.353 60.4 2 g/L 1.14 2 g/L 1.14 56.16%

Method Loaded
Method Name: DLXL-Check
IEC File:

Method Description: Sample Std.Dev As/T1

Method Last Saved: 25/2/2543 16:51:16
MSF File:

<=10 g/l ,Se<=-5 g/l ,Pb<=3 g/l

Sequence No.: 4
Sample ID: 2 % HNO3
Analyst:

Initial Sample Wt:
Dilution:

Wash Time:

Autosampler Location:

Date Collected: 28/3/2567 14:24:11
Data Type: Original

Initial Sample Vol:

Sample Prep Vol:

Nebulizer Parameters: 2 % HNO3

Analyte
All

Mean Data: 2 % HNO3

Mean Corrected

Back Pressure
222.8 kPa

Flow
9.55 L/min
Calib. Sample

Analyte Intensity Conc. Units Std.Dev. Conc. Units Std.Dev. RSD
As 193.6%6 -1.6 -8.3 g/L 1.39 -6.3 g/L 1.39 459.43%
Se 196.026 10.9 20 g/L 11.69 20 g/L 5.0 50.84%
T1 190.801 1.1 8.2 g/L 1.e8 6.2 g/t 1.88 649.16%
Pb 220.353 -21.4 -8.8 g/L 0.28 -0.8 g/L .28 34.35%
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For the Better

Global Service Training Department

eer Certification

Krungchai Treevichien

This is to certify that the above mentioned
PerkinElmer representative has trained to
service the instrument indicated below:

ICP-Optima 7X00/8X00 Series

Instructor-: :
Geoff Cook

a ,
Certified by : /ﬁ/aM&m

(Manager, Global Training Operations)

Date:-13 FEB 2011 to 24 FEB 2011
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= : MAINTENANCE REPORT
= ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL
AAnalyst 100

Customer : usi¥w wiafiafvwrasauivg Date Tested: 28-11.m.-67
A6 Recommendation Recertification
Address : 1/6 afausuatnne 145, Period 6 Monihs
w29 EEWIURY, tundswIugy, Recertification Due: 27-n.21.-67
ngotnwe 10240 TH Date Last Certified: 29-n.21.-66
User Name: ast Aaddnd wWiaveu Visit Number: 10f2
Phone: 02-3737799 TH ONE SOURCE Phone:  081-7316733, 082-1086572
E-mail: phorntip.p@teti995.com E-mail: thonesource@gmail.com

Ketsarin.Chuayphin@eurofinsasia.com

CONFIGURATION TESTED
MODEL SERIAL NUMBER SOFTWARE
A Analyst 100 04050110503 AA WinLab 3.2

TEST STANDARD USED PART NUMBER
Copper N9300183

Filter 0.2 % MG0-057
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MAINTENANCE REPORT

ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL
AAnalyst 100

FSR 1222

SERIAL NUMBER 04050110503 DATE TESTED 28-ii.,n.-67
1. OPTIC CHECKS
A. Optical alignment condition (if necessary)
B. Condition of Mirrors,Lenses etc.(if necessary)
C. D2,HCL beam adjust (if necessary) D
2. GAS SYSTEM CHECKS
A. Leak test all internal and extenal gas box joints
B. All gas box safety features
C. Burner system including nebulizer and all o-ring and gasket
D. Drain system ( safety )
3. ELECTRONICS CHECKS
A. Power Supplies
+5.00 Vdc + 0.2 Vdc +5.02 Vdc
+11.50 Vde + 0.2 Vdc +11.46 Vdc
+15.00 Vde + 1.0 Vdc +14.99 Vde
-15.00 Vdc + 1.0 Vdc -15.06 Vde
+ 35.00 Vdc + 3.0 Vdc +35.13 Vdc
4. WAVELENGTH ACCURACY TEST
A.Zn Lamp wavelength 213.9 nm + 0.3 nm. 214.08 nm.
B. Fe Lamp wavelength 248.3 nm + 0.3 nm. 248.24 nm.
C. Cu Lamp wavelength 324.8 nm + 0.3 nm. 324.82 nm.
Page 2 of 4
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MAINTENANCE REPORT
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL
AAnalyst 100

FSR 1222

SERIAL NUMBER 04050110503 DATE TESTED 28-1.m.-67
5. PERFORMANCE TESTS SPEC. RESULTS
“A. Neutral density filter checks with Copper (324.8 nm)
Neutral Density Filter 0.2 + 10% 0.180 0.175 Abs.
B. AA Baseline noise test with Copper (324.8 nm)
Integration time = 0.5 seconds
Replicates = 99 times
Standard Deviation < 0.001 0.000
C. Flame sensitivity with Copper (324.8nm)
(5 mg/L Cu Standard a read time of 10 seconds
10 replicates, standard burner)
Stainless steel nebulizer >0.25 0.332 Abs.
%RSD <0.3 0.23 %
Measured Characteristic Concentration : 0.066 mg/L
Page 3 of 4
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FSR 1222

MAINTENANCE REPORT
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL
AAnalyst 100

SERIAL NUMBER  040S0110503 DATE TESTED 28-4i.n.-67

Remarks :

This is to certify that the above tests have been perfomed and the configuration tested

meets
L___l does not meet

This certificate does not modify PerkinEimer's standard terms and condition of sale,
including warranty terms.

Service Department TH ONE SOURCE CO., LTD.

( Krungchai Treevichien )

Customer Support Engineer
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Intensity

Current Wavelength: 249.30  Peak Wavelength: 248.24

248.30

Wavelength (nm)

Page 2

249.30



Intensity

Current Wavelengtih: 214.90

Peak Wavelength: 214.08

212.90

' I
213.90

Wavelength (nm)
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TECHNOLOGY PROMOTION ASSOGIATION (THAILAND-JAPAN)
CORPORATE SERVIGES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250

TEL.0-2717-3000-29 FAX.0-2719-0484

Certificate of Calibration gy
Equipment : Incubator
Manufacturer : Memmert
Model : INE 500
Serial No. : E505.0595
1D No. : Ins-LAB-041

Submitted by :

Location :

Received Order :
Calibration Date :

Ambient Temperature :

Relative Humidity :

Calibrated by :

Approved by :
( ) Ponpan Paipim

() Suwit Imjai
(v ) Kunchit Promprat

Issue Date :

Thai Environmental Technic Limited
1/6 Soi Ramkhamhaeng 145,
Khwaeng/Khet Saphan Sung,
Bangkok 10240

Bacteria Room

09 April 2024
09 - 10 April 2024
(26+10)°C
(50 +30)%

Preecha Hlahib

}va%&'

Approved Signatory

12 April 2024

The Uncertainties are for a confidence probability of approximately 95%

This certificate may not be reproduced other than in full, except with the prior written
Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services.

NSC-TISLTIS17028
CAUBRATION 0003

1 24TM619
: 10of3




Equipment :
Condition As-
Reference :

Received :

Procedure Used :-
Calibration were conducted using calibration procedure CP-OT02 based on TLAS G-20 according to direct
measurement method with Data Acquisition which connected with Resistance Temperature Detector ( RTD ).
The temperature scale used was based on ITS-90.
Condition of this result of calibration

Incubator
Used Item
2404-01130C-3

1. Reference standard instrument:-

Instrument

1) Data Acquisition

Serial No.
MY49023932

Cert. No.
23LM122
2. This certificate is valid only to the item calibrated on date and place of calibration.

Traceable

TPA

3. This certification is traceable to the International System of Unit.

Remark : TPA : Technology Promotion Association ( Thailand - Japan )

Resuit of Calibration :-

Function of UUC* :
Fresh air setting :

(*) Without Adjustment

Temperature Source

Close

&2

S&

-

i
w 04

H/2

fan g
PP, Thle

--{---=-00

N
N>

A

Probe Installation Details :

a= 5.0 cm
b= 5.0 cm
c= 5.0 cm

D
w

H
Capacity =

0.40
0.56
0.48
0.11

Cert. No.: 24TM619
Page: 2 of 3

Due Date

26 Jul 2024

Temp. (°C)

Environment during calibration

Beginning

Finished

26

26

REL.Humid. ( % )

43

46

220

222

Dimension of Chamber :

m
m
m
m3

AC Supply ( Volt )

Position :

Ref. Std.
ID No.:

19-16RTD-01

19-16RTD-02

19-16RTD-03

18-16RTD-04

19-16RTD-05

19-16RTD-06

21-16RTD-07

19-16RTD-08

TIRIN|O OB WIN|—
—

9 (ref.)

19-16RTD-09




Equipment : Incubator Cert. No.: 24TM619
Condition As-Received : Used ltem Page: 3 of 3
Reference : 2404-01130C-3
Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Close
Calibration| UUC* uuc* Temperature Temperature | Overall |Coverage
Point Setting | Reading stability uniformity Variation{ Factor
(°c) | (c)l(c) (£°C) (°C) (c)| k
35.0 35.0 35.0 0.022 0.27 0.50 2
41.5 41.5 41.5 0.062 0.29 0.53 2
44.5 445 445 0.033 0.60 1.2 2
Calibration Measured Temperature ( °C ) .
. —- Uncertainty
Point Position
(°C) 1 2 3 4 5 6 7 8 9 (ref.) (+°C)
35.0 35.037 | 35.081 | 35.018 | 35.039 | 34.634 | 34.962 | 34.620 | 34.990 | 34.854 0.30
41.5 41.873 | 41.868 | 41.845 | 41.803 | 41.479 | 41.667 | 41.437 | 41.684 | 41.610 0.30
44.5 44.899 | 44.986 | 44.845 | 44.827 | 43.898 | 44.270 | 43.883 | 44.311 | 44410 0.30

Average* : The average of 30 values in each position.

Temperature stability : One-half of the greatest maximum difference of measured temperature at any one sensor.
Temperature uniformity : The maximum difference of measured temperatures at any sensors and the measured
temperature at the reference location which are observed at the same time or at as close an observation time as
possible to determine the temperature pattern or homogeneity within the chamber under steady-state conditions.
Overall Variation : The Difference of the maximum and minimum measured temperatures throughout observation.
UUC* : Unit Under Calibration

Note : The reported uncertainty of measurement was included stability and excluded uniformity .

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
factor k, providing a level of confidence of approximately 95 %.

-00o-
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