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NAC

JIRANATEE ASSOCIATES CO.LTD.

liranatee Associates Co.,Ltd

63/14-15, 67/35-36

Petchkasem 7,7/1, Rd. Watthapra, Bangkakyai,
Bangkok 10600{Thailand)

Tel: +6608630812

Mobile: 466863999453

£-mail: jrac-callbration@jirsnatee.com

Web site: www jiranatee.com

Accredited calibration laboratory

o S
1SO/IEC 17025:2017 NS
NSC-TISITIS 17025 t -
CALIBRATION 0367 NSC—TiSI-TIS 17025

CALIBRATION 0367

Flow measurement laboratory
Calibration services department,

CERTIFICATE OF CALIBRATION

Cartificate No. : COF-011-68
MEASUREMENT ITEM : Top Load Orifice
MANUFACTURER : TISCH
MODEL/TYPE : TE-5025A
SERIAL NUMBER : 0068
1D NUMBER e
CONDITION AS-RECEIVED : Used item
CUSTOMER

Bangkok 10240
RECEIVED DATE : 13 Mar 2025
MEASUREMENT DATE 125 Mar 2025
ISSUE DATE + 27 Mar 2025

ENVIRONMENTAL CONDITIONS:
Ambilent condition in the laboratory are as follow:

Temperature 123.0£3.0
Relative Humidity :55.0+£15.0
Atmospheric Pressure : 1010+ 10

CALIBRATION CONDITION:
Precanditioning
Measurement Condition

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

: Thai Environmental Technic Limited.
1/6 Soi Ramkhamhaeng 145, Khwaeng/Khet Saphan Sung,

: 24 hours at ambient condntlons : ]
: The average values dunng measurement are 23.5 "Cand 52.5 %RH.

Page 1 of 2 Pages

-

R

Calibration procedure:
The Orifice gas flow device was caﬂbrated ugamst
Standard Rotary DrspIacement\ Meteg ‘fRoots
Meter) Model GES/.'MC/WZ—dp The* Wi-CL-004
was usedas @ cahbrat!qp gurde.ffng .

Traceahility: S
This certificate provides a~traceab1hty of the
measurement  to  recognized the  national
standards and to realiZotion of the international
.—system of units (SI} thmugh the NIMT (National
Metrofogy tnsti’tute of Thailand) via Certificate
b rnumber MW 0016—25
Uncertafnty of Measurement;
: The reported uncertainty of measurement is based
! ron the standard uncertainty multipiied by a
overage factor k=2, Which for @ normal
" distributlon corresponds to a coverage probability

C
a%RH of approximately 95%. The standard uncertainty
hPa has been determined in accordance with the GUM

‘Evaluation of measurement dato - Guide to the
expression of uncertainty in measurement’

IS \ |

-

l\

R

CaIIbrated by

Ei Mr Surawit Tha:halad
3 Misé .Iattrapurn Lertsomphol

Mr. Parinya Booncharoen
Calibration Department Manager

Approved signatory:

(.;,

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

IN WRITING FROM THE LABORATCRY



NAC

JHIRANATEE ASSOCIATES CO.,LTD.

Continuation of Certificate of Calibration Number COF-011-68 Page 2 of 2 Pages
MEASUREMENT RESULTS:

The Orifice gas flow device was calibrated by direct comparison method with the Standard Rotary Displacement Meter {Roots Meter), The Humid air was used as a
medium in the system. The standard conditions are 25°C {298.15 K) and 760 mmHg for standard temperature and standard pressure respectively. .

Table 1: The restits of @ Standard calibration data

Flow rate Pressure Temparature Temperature Ap_meter Ap_Orifice
Piate [Pa) [Ta] [Tm]
m*/min mmHg °c °c mmHg inH0

1 0.703 759.322 23.42 22,45 51.046 1702
2 1.001 759.331 23.49 22.67 55.418 3.404
3 1114 759.331 2357 22.78 38,121 4,443
4 1.173 759.310 23.63 22,58 28,285
5 1.420 759,288 23.82 23.19 27.879

Slope {m): 2.00326

Intercept {B}: -0.02008

Correlation coefficient (r): 0.99979

Uncertainty (+=2): 0.015 m*/min

Table 2: The results of @ actual calibration data

~

Flow rate Pressure Temperature e \"_hﬁ_meter Bp Orifice Standard Flow [@,]
Plate [Pa] ’ Y
m*fmin . mmHg mmHg inH,0 mfmin

1 0.703 759.322 51,045 1.702 0.815 0.658

2 1.001 759.331 55.418 3404 1.153 0.931

3 1.114 758.331 38,121 4.443 1.318 1.061

4 1.173 758.310 .., 28.285 5.063 1.407 1.132

5 1.420 759.288 27.879 7.473 1710 1.371
Slope {m): 1.25471
Intercept (b):

Correlation coefficient (#):

Uncertainty (k=2):

***End of Certificate of Calibration***

©NAC

JIRAMATEE ASSOCIATES CO.,LTD.
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Thai Environmental Technic Limited
U3un malagunadsnlng s10a

High Volume TSP&PM-10 Calibration Report

Location: Thal Environmemtal Tech

ITEM : TSP

Barometric Pressure {mm Hg) : 760.00

Temperature (°C) ! 25,0

Average Press. (mm Hg) : 75

Serial No: [No.34 )

Site ID : Bangkok

Date: 3-Jun-25

Calibrate By : Pipat

Site Conditions

Calibration Orifice

Corrected Pressure (mm Hg) : 760.0

Temperature {deg K) : 298.0

Corrected Average (mm Hg) : -

Average Temp: [Deg K} : -

Make: Tisch
Model: TE-5025A

Qstd Slope : 2.00326

Ostd Intercept : -0.02008

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

Ostd = standard flow rate

IC = corrected chart response
I = acfual chart response

m = calibrator Qstd slope

b = calibrator Qstd intercept

Ta = actual temperature during calibration {deg K)

Pa = actual pressure durlng calibration {mm Hg)
Tstd = 258 deg K
Pstd = 760 mm Hg

For subsequent calculation of sampler flow:
1/m{()[Sqrt{298/Tav)(Pav/760)]-b)

Calibrate By

Approve By

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

Serial#: 0068 Calibration Due Date : 26-Mar-26
Calibration Information
Plate or ORIFICE Qstd Indicate IC
Test # {in Hz0) {m3/min) {CFM) {corrected) Linear Regression
1 12,30 1.761 €0.0 57.00 Slope: 30.1498
2 9.60 1.557 54.0 52.00 Intercept: 5.1534
3 7.20 1.349 50.0 48.00 Corr. Coeff; 0.98%6
4 5.00 1.126 40.0 40.00
5 3.00 0.875 30.0 30.00 # of Observations: 5
Calculations

m = sampler slope

b =sampler intercept

| =chart response

Tav = daily average temperature
Pav = daily average pressure

e

pﬂﬂ rvnm/ )

Thal Environmental Technic Limited

1/6 Sol Rarnkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
& Tel : +66(0)2373-7799(Auto) Fax : +66(0)2373-7979 « admin@tet1995.com » www.tet1995,com




Thai Environmental Technic Limited
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High Volume TSP&PM-10 Calibration Report

Location: Thai Environmemtal Tech Site ID : Bangkok Date: 3-Jun-25

ITEM : TSP Serial No: {No.41 } Calibrate By : Pipat

Site Conditions

Barometric Pressure (mm Hg) : 760.00 Corrected Pressure (mm Hg} : 760.0

Temperature {(degK) : 298.0

Corrected Average (mm Hg) : -

Average Temp: (Deg K) : -

Calibration Orifice

Make : Tisch Qstd Slope : 2.,00326
Model : TE-5025a Qstd Intercept : -0.02008
Serial#: 0068 Calibration Due Date : 26-Mar-26

Calibration Information

Plate or ORIFICE Qstd Indicate IC
Test # {in H,0) [m3/min) {CFM) (corrected) Linear Regression
1 12.30 1.761 60.0 57.00 Slope: 30.1498
2 9.60 1.557 54.0 52.00 Intercept: 5.1934
3 7.20 1.349 50.0 48.00 Corr. Coeff: 0.9896
4 5.00 1.126 40.0 40.00
5 3.00 0.875 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
I = actual chart response
m = calibrator Qstd slope
b = calibrator Qstd intercept
Ta = actual temperature during calibration {deg X) Calibrate By : C—'VP'—;_"
Pa = actual pressure during calibration {mm Hg)
Tstd = 298 deg K . % ;\
Pstd = 760 mm Hg Approve By : VAR

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

That Environmental Technic Limited 1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
s Tel : +66(0)2373-7799(Aute) Fax : +66(01)2373-7979 « admin@tet1995.com ¢ www.tet1995.com



Thai Environmental Technic Limited
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High Volume TSP&PM-10 Calibration Report

Location: Thail Environmemtal Tech Site ID : Bangkok Date: 3-Jun-25

ITEM: TSP Serial No: {No.43 } Calibrate By : Pipat

Site Conditions

Barometric Pressure (mm Hg) : 760,00 Corrected Pressure [mmHg) : 760.0
Temperature (°C) : :2:5:_9::::::: Temperature (degK) : 298.0
Average Press. [nmHg) : 754,8 Corrected Average {mm Hg) : -
Average Temp {°C) : 29.8 Average Temp: (DegK) : -

Calibration Orifice

Make : Tisch Qstd Slope : 2.00326
Model : TE-5025A Qstd Intercept ; -0 .02008
Serial#: 0068 Calibration Due Date : 26-Mar-26

Calibration Information

Plate or ORIFICE Qstd Indicate Ic

Test # {in H,0) {m3/min) (CFM) (corrected) Linear Regrassion
1 12.30 1.761 60.0 57.00 Slope: 30.1498
2 9.60 . 1.557 54.0 52.00 Intercept: 5.1534
3 7.20 1.349 50.0 48.00 Corr. Coeff: 0.9896
4 5.00 1.126 40.0 40.00
5 3.00 0.875 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
| =chart response
Qstd = standard flow rate Tav = dally average temperature
IC = corrected chart response Pav = daily average pressure
1 = actual chart response
m = calibrator Qstd slape Calibrate By : S

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 ?Yﬁ\'w\/\a\ﬂ’( M
For subsequent calculation of sampler flow:

1/m{{l)[Sqrt{258/Tav)(Pav/760}]-b) ,

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

Thai Environmental Technic Limited 1/6 Sci Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thaltand
» Tel : +66(0)2373-7799(Auto) Fax : +66(012373-7979 » admin@tet1995.com » www.tet1995.com



Making our world more productive

Certificate Of Analysis
Specic) Gases Mixture

2

Customer Details
Name:
Thai Environmental Technic Limited

Address:
1/6 Soi Ramkhamhaeng 45, Saphanscong,
Saphansoong, Bangkok 10240

Custamer Tag No.:

Certificate Details

Number: 3122/24 Date of Issue: 4-0ci-2024 Expiry date: 4-0ct-2032
Material Details
Praduction Order- 90186603 Malerial Code: 498700-AL-44 Cylinder No.: D025783
Gas content: 6.900 M* Filling pressure: 145.0 bar Valve: CGA 660 55
Cylinder Owner: LINDE Cylinder Material: Aluminum Cylinder Size: 50L
Laboratory Report
Analytical Resuit
Camponent Cor:]:enr:lt?:tlion Analysis Result’ Uriceftainty’ ) A:.enta:]l?/(sji:: Assay Date
Sulphur Dioxide 800 ppm 792 ppm + 1% relative (6)1-PB-352 23-5ep & 3-0c1-2024
Carbon Monoxide 800 ppm 788 ppm + 100 relative (6} 1-PB-352 23-5ep-2024
In Nitrogen
Reference Stondord used in Assay
Reference Standard Cylinder number Concentration Expiry date:
Sulphur Dioxide QA0636 4869t 2.4 ppm 7-5ep-2025
Carben Monoxide HAG03 518.6 £ 2.6 ppm 16-)ul-2028

In Nitrogen

tnstrument /Make /Model
FTIR Spectrometers Nicolel i550

FTIR Spectrometers Nicolet 550

Anolytical Instruments used in Assay

Analytical Principle
FTIR-502

FTIR-CO

Last Multipoint Calibration
27-Aug & 3-0ct-2024
12-5ep-2024

re

Recommend usage condition
Minimum utilization:
Storage condition:

5% of aclual content or before expire date whichever comes first.
Keep in well ventilation and secuie area.

Comments

when reordering, please quote the material number

Note:

1. All results expiessed in this report ase on mole/mole basis, unless olnerwise specified, The Assay of this Slandard has been pertormed in

accordance with the £PA Traceabilily Prolocal £PA-600/R-12/531 loi the Assay and Cerlilication of Gaseous Calibiation Slandards using procedure G1

2. The reported expanded uncertainty s based on a slandard uncertainty muliphed by 2 coverage factor k=2, prowding a leve! ¢f confidence of approximately 554,
The measuvrement of this matenal is liacsable 1o the S hrough the refrence gas standaird which s Traceable 10 Swiss National $tandard of Mass o

pthel 1ecognised national metrology institutes,

3. (1) Gas Chromatagraphy, (2) Paramagnetic Oxygen Analyzer, {3) Electiochemical Cxygen Analyzer, (4) Electrochemical Moisture Analyzer,

(5) Total Hydrocarbon Analyzer, (6) Othet - Specilied

Page 10f1
This report shall not be 1eproduced exceptin lyll

uIn Aue (Uszinrlng) dafe (uriou)
redeaEinueoas 0197537000788

Sukanya Paiinyasoontorn
Signatory for and on behalf of Linde (Thaildnd) Co., Ltd.

U 15 UHAIImIR0es 9243 v 14 DUDUIN-NSTA L. 6.5 AU

B.U70W3 0.ASUSINS 10540 [nswrs (66) 2338-6100

Insas (66) 23386333

soviutoalngs: 105 m) 5 muwaldss autdn ciBunsy 24380

Inseuni {66) 38.570-479-93

Insans (66) 38.570-323

PB-002/F005
Iss:M/1, 01 December 2023

Linde {Thailand) Public Company Limited
#C Kegntralsen no 0107537000785

15™ Floar, Bangna Tower A, 2/3 Moo 14, Bangna Ttad KM, 6.5 Road, Bangkaew
Bangplee, Samutprakarn 10540, Tel (66) 2338-5100 Fax (66) 2338-6333
Weligrow Plant : 105 Moo 5, T.Bangsamak, A.Bangpakong, Chachoengsao 24180

Thailand, Tel (66) 38.570-479-93 Fax (66) 38.570-323
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Certificate Of Analysis
Special Gases Mixture

Customer Details
Name:

Thai Environmental Technic Limited

Address:

1/6 SoiRamkhamhaeng 45, Saphansoong,
Saphansoong, Bangkok 10240

Customer Tag No.:

Certificate Details

Number: 3121/24 Date of Issue: 4-0ct-2024 Expiry date: 4-0ct-2032
Material Details
Production Order: 90186604 Material Code: 498800-AL-44 Cylinder No.: D621725
Gas content: 6.900 M? Filling pressure: 145.0 bar Valve: {GA 66055
Cylinder Qwner: LINDE Cylinder Matenal: Aluminum Cylinder Size: 50L
Laboratory Report
Analytical Result
Component Corl:ltoenr:lt?::ion Analysis Result' Uncerta‘mty2 . Ai?:lzgi:: Assay Date
Sulphur Dioxide 400 ppm 404 ppm + 1% relative (6) I-PB-352 23-Sep & 3-0ci-2024
Carbon Manoxide 400 ppm 406 ppm £ 1% relative (6) 1-PB-352 23-Sep-2024
InNitrogen
reference Standard used in Assay
Reference Standard Cylinder number Concentration Expiry date:
Sulphur Dioxide QAD636 486.9 + 2.4 ppm 7-Sep-2025
Carbon Monoxide HAS03 518.6+ 2.6 ppm i6-|ul-2028

In Nitrogen

Instrument,/Make/Model
FTIR Spectrometers Nicolet iS50

FTIR Spectrometers Nicolel 1850

Analytical instruments used in Assay
Analytical Principle

FTIR-502
FTIR-CO

Last Multipaint Calibration
27-Aug & 3-0c1-2024
12-Sep-2024

e

Recommend usage condition
sup of actual cantent or before expire date whichever comes first.

minimum utitization:

Storage condition:

Keep in well ventilation and secure area.

Comments

when reordering, please quote the material number

Note:

1. All 1esults expressed in this teporl are on mole,/mole basis, unless ntherwise speaified The Assay of this standard has been peilesmied in

accordance with the EPA Traceability Prolacal EPA-600,/R-12/531 for Lhe Assay and Cerbfication of Gaseous Calibralien Standards using procedure 61

2. The reported expanded unceitainty 1s based on a standard uncestainty mulliphed by a caverage factor k=2, providing a level ol confidence of approximalely 958,
1he measurement of this matenalis iaceable to the 1 through the relerence gas standaid which 1s fraceable to Swiss Nationat Standaid of Mass o

other tecognised national metrology instinutes.
3.(1) Gas Chromalagraphy, (2} Paramagnetic Oxygen Analyzer, (3) Electrochemical Oxygen Analyzer, (4) Electrochemical Moistuce Anelyzer,

(5} Tolat Hydrocarbon Analyzer, (6} Cthet - Specified

Page 1 of1

This report shall nol be tepioduced exceptin full

uEdn AuIA (UsainAng) S4hR (M)

rSIrTEIa] OHTAT00078S

6 15 UTnnoiadie 2/3 wl 14 UUUOLI-NSTA AU, 6,5 Ay

DAoL 0.AYNSUSYS 10540 InsMur (66) 2338-6100

Tnsas (66)2338+6333

Tsovuialnss: 105 ny 5 Auwadns oo, o:Bainst 24180

insfuri (66) 38.570-479-93

Tnsans (66) 38.570-323

Sukanya Parinyasooniorn
signatary for and on behalf of Linde {Thailand) Co., Ltd.

PB-002/5006
(s8:M/1, 01 December 2023

Linde (Thailand) Public Company Limited
M Regrsiraton na 0107537000785
15" Floor, Bangna Tower A, 2/3 Moo 14, Bangna Trad KM, 6.5 Raad, Bangkaew

Bangplee, Samulprakarn 10540, Tel {66} 2338-6100 Fax (66) 2338-6333
wellgrow Plant : 105 Moo 5, T.Bangsamak, A.Bangpakang, Chathaengsao 24180
Thalland, Tel (66} 38.570-479-93 Fax (66) 38.570-323



Thai Environmental Technic Limited
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Analyzer Calibration Report

Calibrate Date : 18-0ct-25 Temperature (°C) 25°C
Analyzer Type : CO Barometer (mmHg) : 7°58.0
Brand : API Humidity (50+15 %) : 55.0%RH
Model . 300 Dilutor . BPI M700 S/N625
Serial Number : 1068 Zero Air API M701 S/N1926
Range : 1000 ppm Standard gas D025783,D621725
Calibration of Span
Supply Gas Ref Value(ppm) |Before of Span.(ppm)| After of Span.(ppm) Abs% diff of Span
Zero 0.0 0.5 0.0 0.0
Span 793.0 790 .4 793.0 0.0
Multi Point Calibration
. Qutput Difference
Ref Val Anal Disp.
ef Value(ppm) - | Analyzer Disp.(ppm) [y Percent Diff Abs Percent Diff
0.0 0.2 0.2 0.00 0.03
404.0 403.4 -0.6 0.00 0.15
793.0 793.8 0.8 0.00 0.10
Average Diff (%) 0.09
Multi Point Calibration
900.0
200.0 y= 1.00;7:;0.1%
3 700.0
o /
£ 600.0
2 -
& 5000
8 o
5 400.0 A
2 3000
= /
< 200.0 /
100.0 /
0 0 b T T 1 Ll 1
0.0 200.0 400.0 600.0 800.0 1000.0
Ref Value(ppm)
Calibrate by: _ 427 A Approved by @’Wm"“/ M
& 74
ufunsaR : 01 ReYiA : 11/07/25 aufuuuded : QF-QP16-06

Thai Environmental Technic Limited  1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung  Bangkok 10240 Thailand
» Tel : +66(0)2373-779%(Auto] Fax : +66(0)2373-7979 « admin@tet1995.com & www.tet1995.com



Thai Environmental Technic Limited
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Analyzer Calibration Report

Calibrate Date - 17-0ct-25 Temperature (°C) 25°C
Analyzer Type : CO Barometer (nmHg) : 761
Brand . Teledyne Humidity (50115 %) : 53.7 $RE
Model - 300E Dilutor . API M700 S/N625
Serial Number - 1066 (No.2) Zero Air APT M701 S/N1926
Range + 1000 ppm Standard gas DO25783,D621725
Calibration of Span
Supply Gas Ref Value(ppm) |Before of Span.(ppm)| After of Span.(ppm) Abs% diff of Span
Zero 0.0 0.7 0.0 0.00
Span 793.0 789.6 793.0 0.00
Multi Point Calibration
. Qutput Difference
Ref Val Anal Disp.
ef Value(ppm) | Analyzer Disp.(ppm) [ ey Percent Diff ‘Abs Percent Diff
0.0 0.6 0.6 0.00 0.07
404.0 405.8 1.8 0.00 0.45
793.0 794 .7 1.7 0.00 0.21
Average Diff (%) 0.24
Multi Point Calibration
200 1,0014x + 0.784
y=1. x+0.
200.0
R2=1
= 7000 — /ﬂ*
.
2 6000 /
& 5000
[a]
5 400.0 /{
= 3000
g P
< 200.0 /
100.0
0.0 T T T r 1
0.0 200.0 400.0 600.0 800.0 1000.0
Ref Vaiue(ppm}
Calibrate by: _ A7 Approved by @W\W"J M
= 7
uflunsad : 01 Sufiowsid : 11/07125 mufinuuedy : QF-QP16-06

Thai Snvironmental Technic Limited  1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkak 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
13YN manndaunadeaning 9100

#

Analyzer Calibration Report

Calibrate Date : 18-0ct-25 Temperature (°C) : 25°C
Analyzer Type : CO Barometer (nmHg) : 738
Brand . Thermo Humidity (50+15 %) : 55.0%RH
Model - 42C Dilutor - API M700 §/N625
Serial Number - 48062-846337 (No.3) Zero Air API M701 S/N1926
Range : 1000 ppm Standard gas D025783,D621725
Calibration of Span
Supply Gas Ref Value(ppm) |Before of Span.(ppm)| After of Span.(ppm) Abs% diff of Span
Zero 0.0 1.0 0.0 0.00
Span 793.0 791.1 793.0 0.00
Multi Point Calibration
. QOutput Difference
Ref Val m) |Analyzer Disp.
ef Value(ppm) | Analyzer Disp.(opm) 5 oo Percent Diff Abs Percent Diff
0.0 0.7 0.7 0.00 0.09
404.0 403.2 -0.8 0.00 0.20
793.0 792.9 -0.1 0.00 0.01
Average Diff (%) 0.10
200.0 Multi Point Calibration
200.0 y= 0.95;3:::10.3428
= 700.0
g ~
2 600.0 /
& 500.0
[a]
5 400.0
= 300.0
= /
< 200.0 /
100.0
0.0 c./ : . l : .
0.0 200.0 400.0 600.0 800.0 1000.0
Ref Value{ppm)
Calibrate by: _ 47 Approved by : Rhﬂn’“’” [
= 4

uflyasahi : o1

Thai Enviranmental Technic Limited

at

Tuieula : 11/07/25

maRnuuedy : QF-QP16-06

1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung 8angkok 10240 Thailand

® Tel: +66{0)2373-7799(Auto) Fax : +66(0)2373-7979 admin@tet1995.com e www.tet1995.com



THAI METEOROLOGICAL DEPARTMENT

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

Calibration Certificate

lssued by : Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue 19 November, 2025 Certification No, 505/25
Page : 1 of 2

Object : wind speed and wind direction
Manufacturer : Davis Instruments Inc.
Type : Vantage VUE Model No. : #6251EU

ID No. No.35
Serial No. Display MT220822047 Transmitter MT231004046
Customer : Thai Environmental Technic Limited.

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

Calibration Condition : Temperature  23.1 ©C  Barometric Pressure 1013.7 hPa

NATIONAL STANDARD WIND TUNNEL

. Micromanometer Theodor Friedrichs FCG14 Serial No. 8310119
- HOOK GAGE NO 1425 Pitot Tube Theodor Friadrichs Type 0800.0000 serial 9023
N.I.S.T. Test Reference Number 731/241460 - Standard Velocity at 20 - 30 m/sec
: Ultrasonic Anemometer Model DA-650-3TV (sensor TR-90AH)
Serial Number 110730029 (sensor 120629586)
JAPAN QUALITY ASSURANCE ORGANIZATION : Standard Velocil mfie@k\
L i 53} j
Calibrated by : Hp‘bmf’\_ Sign( .
Mr. Watcharapol Subwat Mr. Pitood Rromsut

Mechanical Engineer



THAI METEOROLOGICAL DEPARTMENT

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

The Result _of Calibration

Certification No. 505/25

19 November, 2025 Page : 2 of 2
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm Velocity Yelocity Correction
m/sec inches H20 | inches H20 | msec | m/sec m/sec
1.00 - - - 0.9 0.10
3.02 - - - 2.7 0.32
5.00 - - - 49 0.10
7.00 - - - 6.8 0.20
9.02 - - - 2.0 0.02
11.01 - - - 10.8 021
13.01 - - - 13.0 0.01
15.01 - - - 15.1 -0.09
17.02 - - - 17.0 0.02
20.02 - - - 20.1 -0.08
Vane Angel Bench Stand Model 18112
Young Meteorclogical Instruments
WIND DIRECTION TESTED WIND DIRECTION
0 0

80 90

180 180

270 270

Calibrated by : I
il
st
2
Mr. Watcharapol Subwat Metegr u
M

Mechanical Engineer

- .. B -
A Lir. O%r K
OGIGAI-



THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0465

Calibration Certificate

lssued by : Calibration & Test Section : Meteorelogical Instruments Bureau

Date of Issue 19 November, 2025 Certification No. 506/25
Page : 1 of 2

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

1D No. : N©.36
Serial No. Display MT221012048 Transmitier MT231004047
Customer : Thai Environmental Technic Limited.

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

Calibration Condition : Temperature  25.1 ®C  Barometric Pressure 1013.5 hPa

NATIONAL STANDARD WIND TUNNEL

+ Micromanometer Theodor Friedrichs FCO14 Serial No. 8310119

- HOOK GAGE NO 1425 Pitot Tube Theodor Friedrichs Typs 0800.0000 serial 9023
N.I.S.T. Test Reference Number 731/241 460 : Standard Velocity at 20 - 30 m/sec

- Ultrasonic Anemometer Model DA-650-3TV (sensor TR-90AH)

Serial Number 110730029 (sensor 1 20629586)

JAPAN QUALITY ASSURANCE ORGANIZATION

Calibrated by NBM“\ Sigrled -

Mr. Watcharapel Subwat Mr. Piséod Plomsut

Mechanical Engineer




THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No. 506/25

19 Novernber, 2025 Page : 2 of 2
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER

Ultrasonic Anemometer | Pressure | Vacumm Velocity Velocity Correction
m/fsec inchos H20 | inches 20 | mifsec m/sec m/sec
1.00 - - - 0.9 0.10
3.02 - - - 2.9 0.32
5.00 - - - 4.9 0.10
7.00 - - - 6.7 0.30
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 - - - 20.1 -0.08

Vane Angel Bench Stand Model 18112

Young Meteorclogical instruments

WIND DIRECTION

TESTED WIND DIRECTION

0
90
180
270

0

Calibrated by : I } k

Mr. Watcharapol Subwat

Mechanical Engineer




THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. (81-454-2804,0-2399-0469

Calibration Certificate

Issued by: Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue 19 November, 2025 Certification No. 507/25
Page : 1 of 2

Object : Wind speed and wind direction
Manufacturer : Davis Instruments Inc.
Type : Vantage VUE Model No. : #E251EU

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 1013.1 hPa

NATIONAL STANDARD WIND TUNNEL

: Micromanometer Theodor Friedrichs FC014 Serial No. 9310119

s HOOK GAGE NO 1425 Pitot Tube Theodor Friedrichs Type 0800,0000 serial 8023
N..S.T. Test Reference Number 731/241460 : Standard Velocity at 20 - 30 m/sec

: Ultrasonic Anemometer Model DA-850-3TV {(sensor TR-90AH)

Serial Number 110730029 (sensor 120620586)

JAPAN QUALITY ASSURANGE ORGANIZAT!E)EI__\

Calibrated by N(S!ﬂm‘rok Signe(

Mr. Watcharape! Subwat Mr. Pisood Priomsut

.t

Mechanical Engineer




THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No. 507/25

19 November, 2025 Page : 2 of 2
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm | Velocity Velocity Correction
m/sec inches H20 | inchesH20 | mfsec mfsec m/sec
1.00 - - - 0.9 0.10
3.02 - - - 2.7 0.32
5.00 - - - 4.9 0.10
7.00 - - - 6.9 0.10
9.02 - - - 8.0 0.02
11.01 - - - 10.9 0.11
13.01 - - - 13.0 0.01
15.01 - - - 15.0 0.01
17.02 - - - 17.0 0.02
20.02 - - - 20.0 0.02
Vane Angel Bench Stand Model 18112
Young Meteorological Instruments
WIND DIRECTION TESTED WIND DIRECTION
] 0
90 90
180 180
270

Calibrated by : N
]

Mr. Watcharapol Subwat

Mechanical Engineer




TECHNOLOGY PROMOTION ASSOGIATION (THAILAND-JAPAN)
GORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES

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

Certificate of Calibration Comm
Equipment : pH Meter
Manufacturer : Horiba
Mode! : F-71G
Serial No. : V3B1F8H3
1D No. : Ins-LAB-025
Condition As-Received: Used ltem
Received Date : 28 October 2025
Calibration Date : 28 October 2025

Reference :

Submitted by :

Calibration Place :

Ambient Temperature :
Relative Humidity :

Calibration Procedure:

Calibrated by :

Approved by :

( ) Chakrit Waewwanjua

{ ) Ponpan Paipim
§/) Saithip Meangmai

Issue Date :

2510-06620C-1

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

NSC-TISETISA7025
CALIDRATION 0008

.. 25CHOCS72
10f 2

Laboratory (Thai Environmental Technic Limited)

(27110 26.2 ) °C (On-Site)
(56 t0 59 ) % (On-Site)

In - house method : _

- CP-OCH2 by direct measurement with DC
standard and direct measurement with
¢ertified reference material {(CRM})

Uthen Kankawi

Approved Signatory

30 October 2025

The Uncertainties are for a confidence probability of approximately 95%

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

voltage




Cert.No.: 25CHQO572

Page.: 20f2
Condition of this calibration result
1. Reference Standard Instrument

Instrument Serial No. ID No. Cert. No. Due Date
1) Document Process Calibrator 58440003 130RC120 24E3731 14 Nov 2025
2) Digital Thermometer - 130RC0O17 257625 23 Apr 2026

- This measurement result is traceable to S| through Technoloay Promotion Association (Thailand - Japan)

2. Certified Reference Materials : The measurement results are traceable to S| through CPA chem Lid.,
ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

Buffer Solution Manufacturer Lot No. Exp. date
pH 4.007 CPA chem - 1114384 12 Jun 2027
pH 6.876 CPA chem ' 1005301 15 Jun 2026
pH 9.180 CPA chem ' 1135356 16 Aug 2026

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

Calibration Results
Function : mV Measurement
Performing standard curve by Document Process Calibrator at pH (4,7,10)

Nominal Standard : Uncertainty of Coverage
Unit Under Value | Voltage Actual Reading " Measurement factor
Calibration Input . (£mV) K
pH - omy 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 9.18_0 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 4.007 4.007 168.7 0.0048 2.00 -
S/N.: 9X2E0223 6.876 6.875 1.2 0.0086 2.00
9.180 3176 -134.4 0.014 2.00

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
: tor.k, providing a level of confidence of approximately 95 %.
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) 25
CORPORATE SERVIGES 3 EQUIPMENT CALIBRAT! ON AND TESTING SERVICES  ~ T

534/4 PATTANAKARN ROAD S01 18, SUANLUANG, SUANLUANG BANGKOK 10250 it 100
TEL.0-2717-3000-28 FAX.0-2718-8484

o
~

‘
=
R

NSG-TISI-TiSiT028
CALIBRATION 0008

Ceart.No.: 25CHO136

Certificate of Calibration

Equipment :
Manufacturer :

Model :

Serial No.:

ID No. :

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

Submitted by :

Calibration Place :

Ambient Temperature :
Relative Humidity
Calibration Procedure :

Calibrated by :

Approved by !

() Chakrit Waewwanjua
( ) Ponpan Paipim
(v/) Saithip Meangmai

issue Daie: .

Spectrophotometer
Labtech
Blue Star A

1606UV 1507

Used ftem

12 March 2025
13 March 2025
2503-02270C-2

Thal Environmental Technic Limited
1/6 Soi Ramkhamhaeng 145,
Khwaeng/Khet Saphan sung,
Bangkok 10240

Laboratory ( Thai Environment Technic Limited)

(26.6 t0 27.0) °C (On-Site)

{ 57 10 53 ) % (On-Site)

in - house method :

CP-OCH4 based on ASTM E 275-08

Uthen Kankawi

S

Approved Signatory

15 March 2025

Page.. 10f3

The Uncertainties are for a conildence probability of approximately 95%

This cettificate may not be reproduced other than in fult, except with the priar wiittan
Approval of the head of Corporate Services 3 1 Equipment Calibration and Testing Services.




-

Cert. No.: 25CH0O136

Page: 20f3
Condition of calibration resuit
1. Reference Standard.Material :
Material Serial No. Cetrtificate No. Due date
1. Absorbance Standard set a4487 122584 31 May 2026
2. Wavelength Standard set 29829 114509 11 Sep 2025
3. Wavelength Standard set 29829 114510 11 Sep 2025
4. Stray Light Standard set 45507 126055 04 Oct 2026
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certificate is traceable to the International System of Unit maintained through :
- Stama Scientific Ltd.
4. Spectral BandWidth : 2 hm
Scan Speed : Slow
Calibration Results : without adjustment
Wavelength Accuracy
Certified Values Uncertainty of Coverage
UUC Reading
of Reference Material Measurement Factor
(nm) ~ (nm) (£nm) Kk
361.00 360.8 018 2.00
472.47 472.4 0.16 2.00
536.66 536.4 0.16 2.00
748.48 748.8 ' 0.16 2.00
879.27 879.4 . 0.18 2.00




T

Cert. No.: 25CHO136

Page: 30f3
Calibration Results : without adjustment
Photometric Accuracy
Cartified Values Uncertainty of Coverage
Wavelength UUC Reading
of Reference Material easurement Factor
{nm) (Abs) {Abs) (*Abs) k
Zaro 0.000 0.0028 2.00
0.5750 0.569 0.0028 2.00
420.0 .
0.7156 0.710 0.0028 2.00
1.0176 1.008 0.0028 2.00
Zero 0.000 0.0028 2.00
0.5234 0.620 0.0028 2.00
546.1
0.7007 0.697 0.0028 2.00
0,9992 0.995 (.0028 2,00
Zero 0.000 0.0028 2.00
0.5648 0.662 0.0028 2.00
635.0 .
0.7654 0.762 0.0028 2.00
1.0061 1.092 0.0028 2.00
Stray Light

* Straylight at
260.57 £0.11 nm
Abs 2.0840

%T . 0.80

Reading at 260.57 £0.11 nm

Remark
- Each individual filter Is measured against the emply filter nolder (blank) used to zero the spectrophotometer

- Cut-off wavelength of stray light reference material (Potassium lodide) at Wavelength 260.57 + 0.11 nm
- Result = Pass, If Absorbance > 2.00 Abs and Transmission < 1.0 %T at Wavelength 26057 +0.11 nm
- * : Not NSC-ONSC Accredited

- UUC = Unit Under Callbration

The reported uncertainty of measursment was based on a standard uncertainty multiplisd by a coverage

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

~-0Q0-




TECHNOLOGY PROMOTION ASSOCIATION (THAII:AND-JAPAN) ' ;
GORPORATE SERVICES 3: EQUIPMENT CALIERATION AND TESTING SERVIGES %/ mnad
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10260

- TEL.0-2717-3000-29 FAX.0-2719-3484

Certificate of Calibration cer o

Equipment :
Manufacturer :
Mode! :

Serial No. :

ID No. :

Submitted by :

Location:

Received Order:
Calibration Date :

Ambient Temperature :

Relative Humidity :
AC Line Voltage :

Calibrated by :

Approved by :

) Chakrit Waewwanjua

(
(v/) Suwit Imjai
{ ) Kunchit Promprat

Issue Date :

Page.:

Incubator
Memmert
INE 500

ES05.1143

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

Bacteria Room

12 March 2025

12 - 13 March 2025
(26£10)°C

(50 £30) %
(220 22)V

Tawatchai Pama

Approved Signatory

24 March 2025

The Uncertainties are for a confidence probability of approximately 85%

A e
Yty g

NSC-TI5{-TIS17025
GALIERATION DO0B

S 25TM387
10of 3

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




S

Equipment : Incubator Cert. No.: 25TM387
Condition As-Received : Used [tam Page: 2cf 3
Reference : 2503-02270C-4

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-80,
Condition of this result of calibration
1. Reference standard instrument:-

Instrument Serial No. Cert. No. Traceable Due Date
1) Data Acquisition MY57013711 24LM115 TPA 13 Jul 2025

2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certification is traceable to the International System of Unit.
Remark : TPA : Technology Promotion Association ( Thailand - Japan )

Result of Calibration :-. ( *) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Close Environment during calibration
' Beginning Finished
Temp. (°C ) 26 24
f REL.Humid. ( % ) 38 36
2 4 AC Supply ( Valt) 223 224
A o (o)
! 3 (i bosition . | ReF- Std:
H . E H2 ID No.:
S & : 1 .18-18RTD-01
7 2 24-18RTD-02
v Wi :g,z/tt_ 4 / ‘ 3 18-18RTD-03
— 4 18-18RTD-04
W 5 18-18RTD-05
8 23-18RTD-06
7 18-18RTD-07
Probe Installation Detalls Dimension of Chamber : 8 22-18RTD-08
Q= 10  om D= 040  m 9 (ref.) 24-18RTD-08
b= 10 om W= 056 m

c= 10 om H= 048 m
' Capacity = 0.11 m?



Egquipment : Incubator Cert. No.: 25TM387
Condition As-Received : Used ltem Page: 30f3
Reference : 2503-02270C-4
Result of Calibration :- (*) Without Adjustment
Funetion of UUC* : Temperature Source
Fresh air seftting : Close
Calibration| UUC* yucH Temperature Temperature | Overall [Coverage
Point Setting 1 Reading stability uniformity Variation| Factor
(°c) | (e)| (e (£°C) (°c) (c) | k
35.0 35.0 35.0 0.041 0.35 0.57 2
41.5 41.5 41.5 0.046 -0.51 0.75 2
44.5 44.5 44.5 0.077 0.80 0.84 2
Calibration Measured Tem_}:ferature (°C) Uncertainty
Point Position
(°C) 1 2 3 4 5 6 7 8 9 (ref.) (x°C)
35.0 35.004 | 35.057 | 35.006 | 34.962 | 34.859 | 35.353 | 34.875 | 35.190 | 35.197 0,30
41.5 41.344 | 41,393 | 41.358 ] 41.296 | 41.140 | 41.826 | 41.192 | 41.617 | 41.625 0.30
44.5 44.363 | 44.465 | 44.391 |44.265)| 43.852;| 44.554 }44.013,] 44.507 | 44.621 0.31
— .~

Average* : The average of 30 valuss 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 %.

-000-



TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  SlacsRiRA
CORPORATE SERVIGES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES '?,,’%';.’5\'—‘“\‘;?‘
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 !

NSC-TISI-TIS47025
TEL.0-2717-3000-29 FAX.0-2719-0484 CALIERATION 0008

Certificate of Calibration certno: 2sumzr

Page.: 1 0of3

Equipment ; ) ‘ Electronic Balance

Manufacturer : Mettler Toledo

Model : | XP205DR

Serial No. : 11298273885

ID No. : -

Submitted by : Thai Environmental Technic Limited

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

Location : Balance Room

Received order : 12 March 2025
Calibration Date : 13 March 2025

Ambient Temperature : 15 °C to 40 ¢

Relative Humidity : 30 % to 90 %

Calibrated by : Tawatchai Pama

Approved by : M

Approved Sighatory

( Chakrit Waswwanjua
(V') Suwit imjai
() Kunchit Promprat

Issue Date : 24 March 2025

The

Uncertainties are for a confidence probabiiity of approximately 95%

Ap

This certificate may not be reproduced other than in full, except with the prior written
proval of the head of Gorporate Services 3 - Equipment Calibration and Testing Serviges.




Equipment : Electronic Balance Cert.No.: 25MM27
Condition As-Received : Used ltem Page: 2 of 3
Reference : 2503-02270C-15
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 Serial No. Cert. No. Traceable Due date
1) Standard Weight Set (E2) G0602134 MM-0066-24 NIMT 25 Apr 2026
2) Standard Weight Set (E2) - MM-0067-24  NIMT 23 Apr 2026

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.
Remark : NIMT : National Institute of Metrology Thailand
Result of calibration ( ) Without Adjustment  ( * } After Adjustment by Internal Calibration

Range capacity : 0 g to 81 g Resolution 0.00001 g
' 81 g to 220 9 Resolution 0.0001 g
Before Adjustment : :
Balance Measurement Coverage
Applied Weight Reading Correction Uncertainty Factor
(g) (9) (9) (¥mg) (k)
80 79.99097 +0.00003 0.15 2
200 199.9998 +0.0002 0.30 2
After Adjustment ;
1. Determination of the standard deviation of weighing machine (n=10)
Applied Weight Standard Deviation
{g) of Reading (g )
80 0.000007

200 0.00005



Equipment ; Electronic Balance Cert.No.: 25MM27
Condition As-Received : Used ltem ' Page: 3 of 3

Reference : 2503-02270C-15
Resliit 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 Front Front Front
Maximum difference between
Position 1 Position 2 Position 3 Position 4 Position 5 off-center and central loading
(g) (g} (g) (g} (g) (g)
0.00000 0.00000 -0.00010 -0.00010 +0.00010 0.00010
3. Departure from nominal value
Applied Balance . Measurement Coverage
Weight Reading Correction  Uncertainty Factor
(g) (9) (g) (tmg) (k)
Unload 0.00000 0.00000 0.015 2.13
0.01 0.00999 +0.00001 0.015 2.1
0.05 0.04999 +0,00001 0.015 2.1
1 1.00000 0.00000 0.018 2.04
2 2,00000 0.00000 0.019 2.03
5 4.99999 +0.00001 0.026 2
10 10.00000 0.00000 0.033 2
20 20.00000 0.00000 0.045 2
50 438.99999 +0.00001 0.080 2
80 79.09908 +0.00002 0.15 2
200 199.9999 _ +0.0001 0.30 2

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

-00o-



METROLOGY SYSTEM ( THAILAND ) CO.LTD.

Certificate of Calibration

Ceriificate Number ! SPR25010086-1 Page: i of 3

Customer . Thal Environmental Technic Limited.

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

Equipment Name ! DO Meter
Manufacturer . Horiba
Model © OM-7T16
Serial Number . » D7530012
[D. Number ¢ No.07

Environmental Conditions

Ambient Temperature 1 23°Ct 2°C Received Date : 08 Jan 2025
Relative Humidity T 50% t15% Calibration Date ¢ 10 Jan 2025
Location of Calibration : In-Lab Recommend Due Date 10 Jan 2026
Calibration Procedure :  In-House Method Date of Issue © 11 Jan 2025

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

requirement of ISONEC 17025:2017 in accordance with reference procedure. Standards used to perform
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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
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;% received.Our decision rule is to contact the customer if the item pass and fail calibration when the resulis
= include the uncertainties and the customer must determine if the resuits mests their neads.
-l
;2 The calibration certificate shall not be reproduced except in full,withaut written approval of SP Metrology
ES)
g System (Thailand).
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Zn. Calibrated by : Mr.Krittapas Kanchanajittadet Approved by
% A
S, Calibration Officer ( Mr.Prayoonl Topart )
S
g Authorized Signatory
=

SP-FM-04-15 rev.0



METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

Calibration Report

Certificate Number : SPR25010086-1 Page : 2 of 3

Reference Standards

Equipment Name Model Serial No. Certificate No. | Due. Date
Zero Oxygen Solution HIi7040L Lot S0027-23 _ 21031 21 Mar 2028
Traceability

This certification is traceable to the international System of Unit maintained at :
HANNA - Hanna Instruments (Thailand} Ltd.
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METROLOGY SYSTEM ( THAILAND ) C(’.,LT]'.

Result of Calibration

Certificate Number : SPR25010086-1 Page:30f3
" Dissolved Oxygen Permanance Test Jnit = mg/L
Actual uuc Error Uncertainty
Standard Reading {£)
0.3 0.51 0.21 0.13
8.3 B.52 0.22 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 -
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  JI3EERmA
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVIGES % g )
H

534/4 PATTANAKARN ROAD S0I1 18, SUANLUANG, SUANLUANG BANGKOK 10250 e NSC-TISLTISITORE
TEL.0-2717-3000-29 FAX.0-2719-9484 GALIERATION 1008

Certifivcate of Calibration cer no.: 251m172

Equipment :

Manufacturer :

Model :

Serial No. :

ID No. :

Submitted by :

Location :

Received Order :
Calibration Date :

Ambient Temperature :

Relative Humidity :
AC Line Voltage :

Calibrated by :

Approved by :

() Chakrit Waswwanjua

(/) Suwit Imjai
() Kunchit Promprat

Issue Date :

Page: 1of 3

BOD Incubator
Accuplus
i250

0408-0115-0008

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

Laboratory (Thai Environmental Technic Limited)

12 March 2025
12 March 2025
(26 £10)°C
(50+£30)%

(220£22)V

Uthen Kankawi

Approved Signatory

24 March 2025

The Uncertainties are for a confidence probability of approximately 95%

This certificate may not he reprodubed oihsr thah in full, except with the prior written
Approval of the head of Corporate Services 3 ; Equipment Calibration and Testing Services.




Equipment : BOD Incubator Cert. No.: 25TM172
Condition As-Received : Used ltem Page: 20of 3
Reference : 2503-02270C-11 ‘
Procedure Used :-
Calibration were conducted using calibration procedure CP-OT02 based on TLAS G-20 acecording to direct
measurement method with Data Acquisition which connected with Resistance Temperature Detector ( RTD ).
The temperature scale used was based on |TS-90.
Cendition of this result of calibration
1. Reference standard instrument;:-

Instrument Serial No. Cert. No. Traceable Due Date
1) Data Acquisition MYS59003411 241 M192 TPA 24 Dec 2025

2. This certificate is valid only to the item caiibrated on date and piace of calibration.
3. This certification is {raceable fo the International System of Unit.

Remark : TPA : Technology Promotion Association ( Thailand - Japan )
Resulf of Calibration :- (*)} Without Adjustment

Function of UUC* : Temperature Source
Fresh air setting : Close Environment during calibration
Beginning Finished
Temp. (°C ) 25 25
f REL.Humid. ( % ) 59 62
2 = AC Supply ( Volt ) 225 224
A g
) 8 (ref.) Position : Ref. Std.
v iD No.:
H g H2 |g
o ! Q 1 25-20RTD-2/1
Po7 2 25-20RTD-2/2
I ' W/‘z"‘;;;,zﬁt = / 3 25-20RTD-2/3
- -~ 4 20RTD-2/4
=t W - 5 20RTD-2/5
6 20RTD-2/6
7 20RTD-2/7
Probhe Installation Details : Dimension of Chamber : 8 20RTD-2/8
g = 10 om D= 0.48 m 9 (ref.) 20RTD-2/9
b= 10 com W= 0.50 m
c= 10 om H = 1.1 m

Capacity = 0.26 m?2



Equipment : BOD Incubator Cert. No.: 25TM172

Condition As-Received ; Used ltem Page: 30f 3
Reference : 2503-02270C-11
Result of Calibration :- (*) Without Adjustment
Function of UUC* ; Temperature Source
Fresh air setting ; Close
Calibration| UUC* uuc Temperature Temperature | Overall {Coverage
Point Setting [ Reading stahility uniformity Variation] Factor
(°C) ¢y | (°c) (£°C) (°C) (°C) k
20.0 20.0 20.0 0.37 0.21 0.92 2
Calibration Measured Tem.p.erature (°C) Uncertainty
Point Position
(°C) 1 2 3 4 5 6 7 8 9 (ref.) {+°C)
20.0 20.231 | 20.227 | 20.146 | 20.213 | 20.131 { 20.095 | 19.970 | 20.050 | 20.081 0.53

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 hombgeneity within the chamber under steady-state conditions.
Overall Variation : The Difference of the maximum and minimum measured temperatures throughout observation.
UUC* :  Unit Under Caiibration '

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

The reported uncertainty of measurement was based on a standard uncertainty muitiplied by a coverage
factor k, providing a leve! of confidence of approximately 95 %.
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SN :
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) i C=MRA
CORPORATE SERVICES 3: EQUIPMENT GALIBRATION AND TESTING SERVICES % :w/f::}":\“
534/4 PATTANAKARN ROAD SO! 18, SUANLUANG, SUANLUANG BANGKOK 16250 b NSO IS TIS17025

TEL.0-2717-3000-29 FAX.0-2719-9484 CALIBRATION D003

Certificate of Calibration cert No: 25TM386

Equipment :
Manufacturer :
Model :

Serial No.

ID No. :

© Submitted by :

Location :

Received Order:
Calibration Date :
Ambient Temperature :
Relative Humidity :

AC Line Voltage :

Calibrated by :

Approved hy :

( ) Chakrit Waewwanjua
/) Suwit Imjai

() Kunchit Promprat

issue Date :

Page: 10i3

Incubator
Msemmert
INE 500

E505.0585

Thai Environmental Technic Limited
1/8 Soi Ramkhamhaeng 145,
Khwaeng/Khet Saphan Sung,
Bangkok 10240

Bacteria Room

12 March 2025

12 - 13 March 2025
(26+10)°C
(50£30)%
(220£22)V

Tawatchai Pama

Approved Signatory

24 March 2025

The Uncertainties are for a confidence probability of approximately 95%

This cerfificate 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 : Incubator Cert. No.: 25TM386
Condition As-Received :  Used Item Page: 20of 3
Reference : 2503-02270C-3
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
1. Reference standard instrument:-
Instrument Serial No. Cert. No. Traceable Due Date
1 ) Data Acquisition MY57013711 24L.M115 TPA 13 Jul 2025
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certification is traceable to the International System of Unit.
Remark : TPA : Technology Promotion Assaciation { Thailand - Japan )
Result of Calibration :- (*) Without Adjustment

Function of UUC*: Temperature Source
Fresh air setting : Close : Environment during calibration

Beginning Finished

Temp. (°C) 26 23

.(L/ REL.Humid. { % ) 38 39

o2 4 AC Supply { Volt ) 223 224

A S S
1 g (ref.)3 Position : Ref. Std.
H . 5 2 _ ID No.:
§ 8 1 22-18RTD-2/1
T 2 18RTD-2/2
' JWE ,2;¢_ = /: 3 18RTD-2/3
- -— 4 18RTD-2/4
- W - 5 18RTD-2/5
6 21-18RTD-2/10
7 18RTD-2/7
Probe Installation Details : Dimension of Chamber : 8 18RTD-2/8
a= 10 cm D= 040 m 9 (ref.) 18RTD-2/9
b= 10 om W= 056 m
c= 10 em H= 048 m

Capacity = 0.1 m?



Equipment : incubator Cert. No.: 25TM386
Condition As-Received : Used ltem Page: 3 0of 3
Reference : 2503-0227CC-3
Resulf of Calibration :- {*) Without Adjustment
Funection of UUC*: Temperature Source
Fresh alr setting : Close
Calibration| UUGC* | UUC* Temperature Temperature | Overall |Coverage
Point Setting | Reading stahility uniformity Variation| Factor
(°c) 1 (c)| c) (£°C) - (°C) (C) | k
35.0 35.0 35.0 0.038 0.23 0.45 2
41.5 41.5 41.5 0.0441 0.57 0.66 2
44.5 44.5 445 0.019 0.65 0.81 2
Callbl.'atmn Measured Tenjp.erature (°C) Uncertainty
Point Position :
(°C) 1 2 3 4 5 6 7 8 9 (ref.) {x°C)
35.0 34,986 | 34.862 | 34,882 | 34.860 | 34.837 | 35.179 | 34.784 | 35.171 | 35.002 0.30
41.5 41.577 | 41.425 | 41.489 | 41.457 | 41.065 | 41.492 | 41.004 | 41.641 | 41.555 0.30
44,5 44.673 | 44,533 | 44.541 | 44.514 | 44.013 | 44.469 | 43.876 | 44.4988 | 44.514 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 measursed 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
possibte to determine the temperature pattern or homogeneity within the chamber under steady-state conditions.
Overall Variation : The Difference of the maximum and minimum measureg:temperatures throughout observation.
UUC* : Unit Under Calibration - :

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

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