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TEl_ THA| ENVIRONMENTAL TECHNIC LIMITED
usSuEn InAtAELIIDOdoUINg Dfa

CONTROL UNIT CALIBRATION

{ Metric units , mm )

Date 7-Feh-24 Initial  Final Average
Barometric press, Pb | 758.7 758.8 758.8 mmHg
Dry Gas Meter Data Reference Dry Gas Meter Data

Console No. M50-02 Serial No. 913428

Metering System ID Model. §-110

DGM Number 8003540 Correction factor(Yr) 1.0209

DGM Model SK 25 Last Calibration Datal 26-May-23
Orifice Ref . DGM Temperature { ’ C)
DGM
manometer DMG |Volume | Ref Dry Gas Meter Time AH@
Correction
setting AH Volume v, DGM Outlet | Avg min mm H,0
Inlet T, factor (Y)
mm H20 | V, Liters | Liters T, T, T
15.00 100.00 1060.10 | 28.00 | 28,00 | 29.00 | 28.50 8.36 T 11,0201 46.0478
25.00 100.00 99.97 | 28.00 | 28.00 | 29.00 | 28.50 6.49 1.0204 46.2971
50.00 100.00 99.72 | 28.00 | 28.00 | 29.00 | 28.50 4.58 1.0205 46.2247
80.00 100.00 99.42 | 28.00 | 28.00 | 29.00 | 28.50 3.59 1.0206 45,5729
100.00 100.00 99.22 | 28.00 | 28.00 | 29.00 | 28.50 3.23 1.0207 46.2027
Average 1.0205 46,0690
Dued Date of Calibrate 8-Feb-25

Calibrated by M Approved : ﬂ W"]W} M :
o4

Nete: For Calibration Factor ¥, the ratio of the reading of the calibration meter to the dry gas meter, acceptable tolerance of individual values from the averape is +40.02.

Note: For AH@), Orifice pressure differential that equates to 6,75cfm (0A0112m3.'m1'n} at standard temperature and pressure, acceptable tolerance of individual values from

the averge is +0.2inches (5. 1mm)H,,.

Thai Environmental Technic Limited 1/6 Soi Ramkhambacng 145 Khwacog/Khet Saphan Sung  Bangkok 10240 Thailand

@ Tel: +66(0)2373-7792(Aute) Fax ! +66(0)2373-7972 ® admin@rct1995.com ® www.1et1995.com



TECHNOLOGY PROMOTION ASSOCIATION (THAILAN D-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG, BANGKOK 10250

e ?ﬁiu

TEL. 0-2717-3000-24 FAX, 0-2719-9484
CALERATION 0584
Certificate of Calibration ~ Serificate No.: 24P1476
Page: 1of 2
Equipment : Digital Barometer
Manufactures: Lutron This certificate may not be reproduced other than in full,
except with the prior written approval of the head of
Model : PHB-318 Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: BO11407
ID No.: NO.1
Condition As-Received: Used |tem
Received Date: 30 April 2024
Calibration Date: 13 May 2024
Reference: 2404-0751D8C Submitted by: - Thai Environmental Technic Limited
Ambient Temperature: { 23 £ 2) °C _
Relative Humidity; (50 +15)% 1/6 Soi Ramkhamhaeng 145, Khwaeng/Khet Saphan Sung,

. Bangkok 10240
Atmospheric Pressure: 10086 mbar

Procedure used:  The calibration was conducted by direct comparison methad against ‘Pressure Measuring Instruments
Standard according to callbration procedure CP-£10, using * DKD-R 61 ; Calibration of Pressure Gauges " as
a guidelines.

Conditien_of this result of calibration

1.Reference standards instruments ;
Instrument Model Serjal No. Certificate No. Due Date
1) Digitai Manometer 767367 91R724798 MP-0114-23 31 May 2024
2.This result of calibration was made on requested at the point specified by cusiomer. '
3.8cale and conversion factor is 1 kPa = 7.50062, mmHg
4.This result of callbration instrument was in absolute pressure.
5.This Instrument was used clean air as. pressuré .media
6.This instrument was installed in vertical or:enlaﬂon and center of the device was used as the. reference Ieve!
7.The cerfificate is valid only to the Item “calibrated on date and piace of cal:brauon T -
8.This Gertification is traceable to the International System of Unit maintained through:-

~National Institute of Metrology Thailand (NIMT)

Calibrated by :  Suwit Aussarree Approved Signatory : ! ]Hﬁvﬁ?&} . P"
Issue Date : 07 May 2024 [ 1Phalinee Prabpaipal

[ ]Sura Suwannasri
{v/] Attapol. Panurach




ssult of calibration:- Without adjustmen Range ; 730 mmHg to 770 mmHg
Eunetion:- Absclufe Pressure Measurement Resolution : 0.1 mm#g

Increasing Pressure

Applied Pressure mmig) | 731.02 | 74102 | 751.02 | 781.02 | 771.02
UUC* Indication {(mmHg} | 731.2 | 741.2 | 751.1 761.1 7.1

Error {mmHg) 0,18 0.18 0.08 | 008 0.08

Dadcreasing Pressure
Applied Pressure (mmHg) | 771.02 | 761.02 | 751.02 [ 741.02 | 731.02
UUCH Indication (mmig) 77141 761.1 7511 7412 731.2
Error {mmHg) 0.08 0.08 0.08 0.18 0.18

The uncertainty of measurement was £ 0.13 mmHg
* UUC = Unit Under Calibration

The reported uncertzinty of measurement was based on a standard _uh_ce‘rlainty muitiplied
by a coverage factor & = 2, providing a level of confidence of approximately 95 %.

b06~

Cert.No.: 24P1476
Page: 2of 2




Equipment :
Manufacturer:
Model

Serial No.:

D Ne.:

Condition As-Recelived:

Recelved Date:

Calibration Date:

Reference:
Ambient Temperature:

Relative Humidity:

Procedure used:

Certificate of Calibration

Digital Thermameter With Sensor

Digleon

DP-52
1411635
No.10

Used item

12 March 2024

04 April 2024
to 10 April 2024
2403-03810DsC

(25 £3)°
(50 20} %

TECHNOGLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD 801 18, SUANLUANG, SUANLUANG, BANGKOK 10250
TEL, 0-2717-3000-24 FAX. 0-2719-9484

.\\“\s_]_:',f ",

s,
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¢
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e
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eheab

NEC-TISRTIS17025
CALIBRATION 0008

Certificate Mo, : 247625

Page: tof2

Thig cerificate may not be reproduced other than it full,
except with the prior written approval of the head of
Corporate Servicas 3: Equipment Calibration and Testing Senvices.

Submifted by:  Thai Environmental Technle Limited

1/8 Soi Ramkhamhaeng 145, Khwaeng/Khet Saphan Sung,
Bangkok 10240

Callbration were conducted using in-house calibration pracedure CP-TG1 accerding to comparison with

Industrial Platinum Resistance Thermometer (IPRT) info liquid bath temperature controller and comparison
with Standard Thermocouple (Type RfS) into high {femperaiure furnace.

The temperature scale used was based on 1TS-80,

Condition of this result of calibration
1.Reference standards instruments :

Instrument

1) Digital Thermometer

2} Industrial Platinum Resistance Themmometer

3} Digital Multimeter

4} Standard Thermocouple Probe (Type 8)

Madel
1529

5627
2700
TCS

Serial No. Certificate No.
AABTEO 2311123
824302 2311123
40116315 23EH24
TCS-001 TT-0004-24

2,The 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 maintained through:-

-Technology Promotion Assaciation (Thalland-Japan), NSC-ONSC Accredifed No. Callbration 0008

-National Institute of Metrology Thajland (NIMT)

Calibrated by :
Issue Date :

Anuchit Pangchata
19 April 2024

Approved Signatory :

o

Due Date
21 Sep 2024
21 Sep 2024
08 Oct 2024
09 Jan 2025

[ 1Phalinee Prabpaipal
{ ]@Hatchawan Khunpiluek
[ ¥IWanlop Larpkern

B 0339236



Cert. No.: 247625
Page.: 2 of 2

Result of Calibration:« Without Adjustment

Function: Temperalure measurement  for Channel  T1
This equipmant was connected with Thermocouple Type K SIN, 41005001 ID No. NOL10
Dimension of probe : Diameter 8 mm., Length 1030 mm. Sheath material : Stainless Stee]

Imrmersion Standard uuc* Uncertainty
Depth Temperature Reading Error of Measurement
{mm.} {"C) {*C) (<C) (G}

180 200.6012 200.0 -0.0812 0.74
180 400.0018 3999 -0.1019 1.4
180 599.98 601.9 1.9200 3.1

UUC* : Unit Under Calibration

The reported uncertainty of measurement was based oh standard uncertainty multiplied
by a coverage factor k = 2, providing a level of confidence of approximately 85%.

~af)o-

21210754



O TET

Manufacturer :
Instrument Model ;
Instrument serial no. :
Instrument ID :

Thai Environmental Technic Limited
USEN mataduadaning 31986

Portable Gas Calibration Report

Sauvermann
SICA-~230
1021405000337
12

Temperature (2345 °C) :
Humidity (55415 % RH) :

Date of Calibration: 1-Jun-24

Ambient Condition

Barometer (mmHg) :

Standard gas References

25.0
50.0
759.5 mmHg

°C
% RH

Standard gas Cylinq_eﬁ NoJ| ffacgability‘ ' Due date
Oxygen (0,) 36232 Linde June 26, 2031
D824463 Linde June 5, 2026
Nitric Oxide(NO)
D824524 Linde August 22, 2025
. o €C518873 Airgas August 17, 2024
Nitrogen Dioxide(NO,)
CC518878 Airgas August 18, 2024
D824500 Linde October 11, 2024
Sulfur Dioxide (S0O;)
D271305 Linde October 11, 2024
D824500 Linde October 11, 2024
Carbon Monoxide(CO)
D271305 Linde Qctober 11, 2024

Calibration Results

_ Parameter . btandard gad Reading |Actual Error]  TestLimit |  Resuits
0.0 0.0 0.0
0, (%ovol) R o Y 0.2 % vol PASS
0.0 0.0 0.0
NO (ppm) 198.0 199.0 1.0 PASS
392.0 394.0 2.0
0.0 0.0 0.0
NO; (ppm) 40.1 39.0 -1.1 +5.0 ppm 0...100 PASS
82.2 83.0 0.8 ppm £5% measured
0.0 0.0 0.0 Value 101....5000
50, (ppm) 406.0 403.0 -3.0 ppm PASS
804.0 802.0 -2.0
0.0 0.0 0.0
CO (ppm) 404.0 406.0 2.0 PASS
793.0 792.8 -0.2

Calibrate byﬁ»j’ [/‘”@[f;‘ppmved by: W V]

Thai Environmental Technic Limited
» Tel: +66(0)2373-7799(Auto) Fax:+66(0)2373-79 79 » admin@tet1995.com ¢ www.tet1995.com

1/6 Sol Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
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NM Accredited calibration laboratory {, /R :':

JIRANATEE ASSOCIATES CO.,LTD. ISO/IEC 17025:2017 /,’h/']\‘\
NSC-TISI-TIS 17025 !
Jiranatee Assortates Co., Ltd CALIBRATION 0367 NSC TISI ~ T|S 17025
63/14-15, 67/35-36 CALIBRATION 0367
Petchkasem 7,7/1, Rd. Watthapra, Bangkokysi, Flow megsurement laboratory
Bangkok 10600 (Thailang) Calibration services department.

Tel: +6608680812

Mobile: +66863959453

E-mail: jnac-calibration@jiranatee.com
Web site: www, jiranatee.com

CERTIFICATE OF CALIBRATION

Certificate No. : COF-008-66 Page 1 of 2 Pages

MEASUREMENT ITEM : Top Load Orifice Calibration procedure: ‘
MANUFACTURER s TISCH The Orifice gas flow device was cahbroted oguinst
MODEL/TYPE : TE-5025A Standard Rotary Drspfacement Meter {Raots
1D NUMBER .- was used as a calibratiop gur‘deh‘ﬁ_e._' .
CONDITION AS-RECEIVED : Used item Troceals Sooe T
CUSTOMER : Thal Environmental Technic Limited. oy ng‘fc’; te provides a traces bf!riy of Th

1/6 Soi Ramkhamhaeng 145, Khwaeng/Khet Saphan Sung, measurement to recogpized the nationa! ¢

Bangkok 10240 standards; gng to reanzatmn of the International

- system of units {Sf) thratigh the VSL (National
RECEIVED DATE : 08 Aug 2023 i Metro!ogy lnstltute of Netherlands) via Certificate
MEASUREMENT DATE ;17 Aug 2023 number 62211901
ISSUE DATE 117 Aug 2023 T I
. Uncertafnty of Measurement:
: . The reported uncertainty of measurement is bosed

ENVIRONMENTAL CONDITIONS: o= . on the stondard uncertainty multiplied by a
Ambient condition in the laboratory are as follow: i v .. coverage factor k=2, Which for a normal
Temperature 123.0£3.0 c et distribution corresponds to a coverage probability
Relative Humidity 155.0415.0 %RH e of appraximately 95%. The standard uncertainty
Atmospheric Pressure 101010 hPa ] o has been determinied in accordance with the GUM

o s ‘Evaluation of measurement
: ) data - Guide to the expression of uncertainty in

measurement’
CALIBRATION CONDITION:
Preconditioning : 24 hours at ambient condltlons
Measurement Condition : The average values durlng measurement are 23.8 "Cand 54.3 %RH.
) . b
TABULATION OF RESULTS: N
The table on next page give the measured values.
Calibrated by i J
i Mr. Sorawlt'rhachalad N AC Approved signatary: ettt
0O Miss Jknttraporn Lertsomphol -~ . Mr. Parinya Booncharoen
NRANATEE ASSOCIATYS CO., LT Calibration Department Manager

THIS CERTIFICATE REPORT MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTAINED
IN WRITING FROM THE LABORATORY



NAC

HRANATEE ASSOCIATES CO.,LTD.

Contihuation of Certificate of Callbration Number COF-008-66 Page 2 of 2 Pages

MEASUREMENT RESULTS:

The Orifice gas flow device was calibrated by direct comparison method with the Standard Rotary Displacernent Meter {Roots Meter). The Humid la\ff'_._v\..ras 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, -2 ™.

Tahkle 1: The results of @ Standard calibration data

RN

Flow rate Pressure Temperature Temperature Ap_meter Ap_Orifice : _Stanq:i;‘l:;‘:l 1F|ow [24]
Plate pa) [Ta) [Tm) ¥ R
m*/min mmHg °c °c mmHg inH;0 " m¥/min
1 0.700 754.191 23.89 23.40 0,276 1.674 . 12831 .- 0.651
2 1.005 754.148 23.80 23.70 54.969 3395 /fo I 0.829
3 1.118 754.084 23.88 23.81 37.664 ;4407 1 Y 1058
4 1.175 754.076 23.87 23.79 27.625 '\5.018 I 1127
5 1.420 754.047 23.89 23.81 27.348 7362 ; 1.363
B B ¥
Slopa (m): 1.99045 T
Intercept {b): -0.00789
Correlation coefficient (r): 0.99979 o
Uncertainty {£=2): 0.015  m*/min RN R
Table 2: The results of @ actual calibration data ‘ < |
Flow rate Pressure Temperature - - 'l;éi-l:u:i'era_gqté Ap meter Ap_Orifice Standard Flow [@]
Plate [Pa] [fa] = Y. [Tm] ¥
m’/min mmHg °C i ’ RO ~ mmHg inH,0 m*/min
I3 0.700 754.191 IZ;BZBB"“-»"‘ J‘ 23.40 50,276 1.674 0.812 0.654
2 1.005 754.148 . 23.80- . [ 423,70 54,969 3.385 1,156 0.932
3 1.118 754.084 1| 23.88 s 23.81 37.664 4.407 1.318 1.062
4 1175 754,076 2387‘ ! 23.79 27.625 5.018 1.406 1.132
5 1.420 754.047 <. 23.89 23.81 27.348 7.362 1,703 1.368

Slope (m):

Intercept {b):
Correlation coefficient {#): <0,

Uncertainty (¥ = 2);

***End of Certificate of Calibration***

B NAC

" IRANATYE ASSOCIATES CO.,LTR,
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Thai Environmental Technic Limited
VBN matagumaasnIng 91ne

High Volume TSP&PM-10 Calibration Report

Location : Thai Environmemtal Technic

ITEM: TSP

Barometric Pressure (mm Hg) : 760.00
Temperature {°C) : 25.0

Site ID : Bangkok

Serial No: (No.31 )

Date: 3-Jul-24

Calibrate By : Pipat

Site Conditions

Average Press. (mm Hg) : 754 .5

Average Temp (°C) 1 30.2

Calibration Orifice

Corrected Pressure (mm Hg) : 760.0

Temperature {deg K) : 298.0

Corrected Average (mm Hg) : -

Average Temp: (DegK) : -

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

Qstd Slope : 1.99045

Ostd Intercept : -0.00789

Calibration Due Date :

le-Aug=-24

Calibration Information

Plate or ORIFICE Qstd Indicate IC

Test # {in H,0} {m3/min) {CFM) {corrected) Linear Regression
1 12.30 1,766 60.0 57.00 Slope: 29.7233
2 9.80 1.577 54.0 52.00 Intercept: 5.5%32
3 7.20 1.352 50.0 48.00 Corr. Coeff: 0.5893
4 5.00 1.127 40.0 40.00
5 3.00 0.874 30.0 30.00 # of Observations: 5

Qstd = 1/m[Sqrt{H20(Pa/Pstd)(Tstd/Ta})-b]
IC =I[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{(1}{Sqrt{298/Tav}{Pav/760)]-b)

Calculations

Calibrate By

Approve By

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

Thai Enviranmental Technlc Limited

m =samplerslope

b =sampler intercept

I =chart response

Tav = daily average temperature
Pav = daily average pressure

—_—= .

@@Wm / A

1/6 Soi Ramkhamhaeng 145 Khwaena/Khet Saphan Sung Bangkok 10240 Thailand
o Tel : +66(0)2373-7799(Auto) Fax : +66(0)2373-7979 & admin@tet1995.com & www.tet1995.com
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High Volume TSP&PM-10 Calibration Report

Location :Thai Environmemtal Technic Site ID : Bangkck Date: 2-Jul-24

ITEM : TSP Serial No: (No.32 ) Calibrate By : Pipat

Site Conditions

Barometric Pressure {mm Hg) : 760.00 Corrected Pressure {mmHg) : 760.0
Temperature (°C) : 25,0 Temperature [degK) : 298, 0
Average Press. (mm Hg) : 754.4 Corrected Average (mm Hg) : -
Average Temp(°C) 1 31,5 Average Temp: [DegK) : -

Calibration Orifice

Make : Tisch Ostd Slope : 1, 99045
Maodel: TE-5025A Qstd Intercept : -0.00789
Serial# : 0068 Calibration Due Date : 16-Aug-24

Calibration Information

Plate or ORIFICE Qstd Indicate IC
Test # {in H,O) {m3/min} {CFM) (corrected) Linear Regression
1 12.80 1.801 60.0 57.00 Slope: 29.1182
2 9.40 1.544 54.0 52.00 Intercept: 6.3861
3 7.20 1.352 50.0 48.00 Corr. Coeff: 0.9857
4 5.00 1.127 40.0 40.00
5 3.00 0.874 30.0 3C.00 # of Observations: 5
Calculations
Ostd = 1/mSgrt(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 = daily average temperature
IC = corrected chart response Pav = daily average pressure
| = actual chart response
m = calibrator Qstd slope Calibrate By : -_— =

b = callbrator Qstd intercept
Ta = actual temperature during calibration (deg k)

Pa = actual pressure during calibration {mm Hg)

Tstd = 298 deg K ﬁ;ﬁ / /9?
Pstd = 760 mm Hg Approve By P

For subsequent calculation of sampler flow:

1/mi{1}[Sqrt{298/Tav){Pav/760}]-b)

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

A ei—————————

Thai Environmental Technic Limited 1/6 Sol Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thalland
s Tel & +66(0)2373-7799(Auto) Fax : +66(0)2373-7979 » admin@tet1995.com & www.tet1995.com
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High Volume TSP&PM-10 Calibration Report

Location :Thai Environmental Technic Site ID : Bangkok Date: 3-Jul-24

ITEM: TSP Serial No: {No.17 ) Calibrate By : Pipat

Site Conditions

Barometric Pressure [mm Hg) : 760.00 Corrected Pressure (mmHg) : 760.0
Temperature {°C) : 25 .0 B Temperature (degK) : 298.0
Average Press. {mmHg) : 754 .4 Corrected Average (mm Hg) : -
Average Temp (°C) : _:3_:_1.__,__2________:__ Average Temp: (DegK) : -

Calibration Orifice

Make : Tisch Qstd Slope ; 1.99045
Model : TE-5025a Qstd Intercept : -0.00789
Serial#f : 0068 Calibration Due Date : 16-Aug-24

Calibration Information

Plate or ORIFICE Qstd Indicate Ic

Test # " (in H,0) {m3/min) (CFM) {corrected) Linear Regression
1 12.30 1.766 60.0 57.00 Slope: 29.6370
2 9.80 1.577 54.0 52.00 Intercept: 5.82C6
3 7.00 1.333 50.0 48.00 Corr. Coeff: 0.9862
4 5.00 1.127 40.0 40.00
5 3.00 0.874 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 =samplerintercept
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 = 258 deg K @Olﬂ[l/lﬁ /m

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

Thai Environmental Technic Limited 1/& Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thalland
» Tel : +66{0)2373-7795(Auto) Fax : +66(0)2373-7979 » admin@tet1995,.com « www.teti995.com
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High Volume TSP&PM-10 Calibration Report

Location : Thai_ Environmemtal Technic Site ID : Bangkok Date: 2-Jul-24

ITEM : TSP Serial No: {No.23 ) Calibrate By : Pipat

Site Conditions

Barometric Pressure (mm Hg) : 760.00 Corrected Pressure (mm Hg) : 760, 0
Temperature (°C) : 25.0 Temperature (degK) : 298.0
Average Press. {(mm Hg) :."‘1-'752-._4__ ---------- Corrected Average {(mm Hg) ; -
Average Temp (°C) : 29.6 Average Temp: {DegK) : -

Calibration Orifice

Make: Tisch Qstd Slope @ 1.99045
Model: TE-5025A Qstd Intercept : -0,00789
Serial#: 0068 Calibration Due Date : 16-Aug-24

Calibration Information

Plate or ORIFICE Qstd Indicate iIc
Test # (in H,0) {m3/min) [CFM) {corrected) Linear Regression
1 12.40 1.773 60.0 57.00 Slope: 29,7516
2 9.60 1.561 54.0 52.00 Intercept: 5.6088
3 7.20 1.352 50.0 48,00 Corr. Coeff: 0.9890
4 5.00 1.127 40.0 40.00
5 3.00 0.874 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
| = 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 @’L’ /
Pstd = 760 mm Hg Approve By WM M

For subsequent calculation of sampler flow:
1/mi{1)[Sqrt{298/Tav){Pav/760}]-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
» Tel : +66{0)2373-7799(Auto) Fax : +66(0)2373-7979 e admin@tet1995.com » www.tet1995.com
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High Volume TSP&PM-10 Calibration Report

Location: Thai Environmemtal Technic Site ID : Bangkok Date: 4-Jul-24

ITEM : PM10O Serial No: (No. 29) Calibrate By : Pipat

Site Conditions

Barometric Pressure (mm Hg) : 760.00 Corrected Pressure [mmHg} : 760.0
Temperature (°C) t 25.0 Temperature (degK) : 298.0
Average Press. (mm Hg) ::ﬁ:é_._g_ __ B Corrected Average (mm Hg) : -
Average Temp °C) : 31.5 Average Temp: (Deg K) : -

Calibration Orifice

Make : Tisch Ostd Slope : 1.992045
Model: TE-5025a Qstd Intercept : -0.00789
Serialff: 0068 Calibration Due Date : 16-RAug-24

Calibration Information

Plate or ORIFICE Qstd Indicate Ic

Test # {in H,0) (m3/min) {CFM) {corrected) Linear Regression
1 12.00 1.744 60.0 60.00 Slope: 34.8135
2 9.20 1.528 54,0 54.00 Intercept: 0.537%
3 7.40 1.371 50.0 50.00 Corr. Coeff: 0.99459
4 5.00 1.127 40.0 40.00
5 3.00 0.874 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 = daily average temperature
IC = corrected chart response Pav = daily average pressure
| = actual chart response
m = calibrator Qstd slope Calibrate By : _— =

b = calibrator Ostd intercept
Ta = actual temperature during calibration {deg K)

Pa = actual pressure during calibration {(mm Hg)

Tstd = 298 deg K y //,7
Pstd = 760 mm Hg Approve By : o Mh &

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

Thai Environmental Technic Limited 1/6 Sol Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkek 10240 Thailand
o Tel : +66(0)2373-7799(Aute) Fax : +66(0)2373-7979 » admin@tet1995.com » www.tet1395.com
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High Volume TSP&PM-10 Calibration Report

Location: Thai Environmemtal Technic Site ID : Bangkok Date: 2-Jul-24

ITEM : PM1O Serial No: {No. 15 ) 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) : 754.4 Corrected Avarage {(mm Hg) : -
Average Temp (°C) ! 31.2 Average Temp: (DegK) : -

Calibration Orifice

Make: Tisch . Qstd Slope : 1.99045
Model : TE-5025A Qstd Intercept : -0.00789
Serialff : 0068 Calibration Due Date : 16-Aug-24

Calibration Information

Plate or ORIFICE Qstd Indicate IC
Test # {in H,0) {m3/min) (CFM) {corrected) Linear Regression
1 12.20 1.759 60.0 60.00 Slope: 34.13977
2 2.20 1.528 54.0 54.00 Intercept: 1.5135
3 7.00 1,333 50.0 50.00 Corr. Coeff: 0,9883
4 5.00 1.127 40.0 40.00
5 3.00 0.874 30.0 30.00 # of Observations: 5
Calculations
Qstd = 1/m{Sqrt(H20({Pa/Pstd)(Tstd/Ta})-b] m =samplerslope
IC =I[Sgrt{Pa/Pstd){Tstd/Ta)] b =samplerintercept
| =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 : - N
b = calibrator Qstd intercept
Ta = actual temperature during calibration (deg K}
Pa = actual pressure during calibration {mm Hg}
Tstd = 298 deg K B/Z?WVUA 2 '/Vl
Pstd = 760 mm Hg Approve By : A

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

Thai Environmental Technic Limited 1/6 Sol Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
a Tel : +66(0)2373-7799(Auto) Fax : +66{0)2373-7979 « admin@tet1995.com s www.tet1995.com
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High Volume TSP&PM-10 Calibration Report

Location : Thai Environmemtal Technic Site ID ; Bangkok Date: 4-Jul-24

ITEM : PMLO Serial No: (No. 27 ) Calibrate By : Pipat

Site Conditions

Barometric Pressure (mm Hg) : 760.00 Corrected Pressure (mmHg) : 760.0
Temperature (°C) : 25.0 Temperature (degk) : 298.0
Average Press. (mm Hg) : 754.4 Corrected Average (mmHg) : -
Average Temp (°C) : 32.8 Average Temp: (DegK) : -

Calibration Orifice

Make : Tisch Qstd Slope : 1.99045
Model; TE-50258 Qstd Intercept : -0.00789
Serial#: 0068 Calibration Due Date : 16-Aug-24

Calibration Information

Plate or ORIFICE Qstd Indicate IC
Tast # {in HyO) {m3/min) {CEM) {corrected) Linear Regression
1 11.80 1.730 60.0 60.00 Slope: 35.1686
2 9.00 1.511 54.0 54 .00 Intercept: 0.5760
3 7.20 1.352 50.0 50.00 Corr. Coeff: 0.9932
4 4,80 1.105 40,0 40.00
5 1.00 0.874 30.0 30.00 # of Observations: &
Calculations
Qstd = 1/m([Sqrt{H20(Pa/Pstd)(Tstd/Ta)}-h) m =sampler slope
IC =I[Sqrt(Pa/Pstd){Tstd/Ta)l b =sampler intercept
| =chart response
Qstd = standard flow rate Tav = daily average temperature
IC = corrected chart response Pav = dally average pressure
I = actual chart response
rm = 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 V /
Pstd = 760 mm Hg Approve By : ) Tmﬁff PMZ
For subsequent calculation of sampler flow:

1/m{{1}[Sart{298/Tav}{Pav/760}]-b}

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

Thai Environmental Technic Limited 1/6 Sol Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
s Tel : +66(0)2373-7799(Auto} Fax : +66(0)2373-7579 » admin@tet1995.com « www.tet1995.com
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High Volume TSP&PM-10 Calibration Report

tocation: Thai Environmemtal Technic Site ID : Bangkok Date: 1-Jul-24
ITEM: PM10 SerialNo: {No. 14 ) Calibrate By : Pipat
Site Conditions
Barometric Pressure (mmHg) : 760.00 Corrected Pressure (mmHg) : 760.0
Temperature (°C) : 25.0 Temperature (degK) : 298.0
Average Press.(mmHg) : 7654.4 Corrected Average [mm Hg) Y
Average Temp(°C) :28.5 Average Temp:{DegK) : -
Calibration Orifice
Make : Tisch Qstd Slope : 1,99045
Model : TE-50254 Qstd Intercept ¢ -0,00789
Serial# : 0068 Calibration Due Date : 16-Aug-24
Calibration Information
Plate or ORIFICE Qstd Indicate IC
Test # (in H,0) {m3/min}) {CFM) {corrected) Linear Regression
1 12.00 1.744 60.0 60.00 Slope: 34,7047
2 9.20 1.528 54.0 54.00 Intercept: 0.9424
3 7.00 1.333 50.0 50.00 Corr. Coeff: 0.9897
4 5.00 1.127 40.0 40.00
5 3.00 0.874 30.0 30.00 # of Observations: 5
Calculations

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

Qstd = standard flow rate

IC = corrected chart response
| = 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{(1}[Sqrt{298/Tav){Pav/760)]-b)

m = sampler slope

b =sampler intercept

| =chart response

Tav = daily average temperature
Pav = daily average pressure

Calibrate By —_ s

Pt | 9]

Approve By

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

Thal Environmental Technic Limited

1/6 Sol Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung  Bangkok 10240 Thalland

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



THE LINDE GROUP

Certificate Of Analysis
special Gases Mixture

Customer Details
Name: Address: Customer Tag No.:
Thai Environmental Technic Limited 1/6 Soi Ramkhamhaeng 45, Sapansoong,
Khet Saphan Sung, Bangkok 10240
Certificate Details S
*  Number: 1734/23 Date of lssue: 5-Jul-2023 Expiry date: 5-Jul-2026
material Details
Production Order: 50178560 Material Code: 640300-5K-44 Cylinder No.: AD09175K
Gas content: 5.520 M* Filling pressure: 145.0 bar Valve: CGA 66055
Cylinder Owner: LINDE Cylinder Materiak spectrs seal Cylinder Size: 40L
Laboratory Report
Analytical Result
Component Norminal AnalysisResult!  Uncertainty?  Method of Analysis® Assay Date
Concentration ¥SIS KES 3 ethod of Analysis ¥
Nitric Oxide 40.0 ppm 40.5 ppm + 10 relative (6)1-p8-352 28-Jun & 5-Jul-2023
Other NOx impurity Less than 2.0 ppm i
In Nitrogen i
|
#
Reference Standard used in Assay i
Reference Standard Cylinder number Concentration.
Nitric Oxide 25801356G zsﬁlu o 25 ppm '
In Nitrogen
Analytical !nstrument sed  Assay
Wb
Instrument,/Make/Model |

FTIR Spectrometers Nicolelis50.. -~

Recommend usage condition
Minimum utilization: 5% of actual content or before explred g
Storage condition: Keepin well ventllaﬂon and secure area
Comments :

when reordering, please quote the rnalenal number

Note:
1, All resulls expressedin 1hls reporl are on mole/mole basis, unless otherwise speuﬁeo
degordance with the EPA Traceability Prolocal EPA-600/R-12,/531 for the Assay and Ca!
rtalnly [s based on a standard uncertainty multiplled iy 4.1
al I traceable (o the $! Ihrough the reférence gas Slnndrl
mativlogy institutes.

) (g) paramagnetic Gxygen Analyzer, (3) Electrochemical Oxvgeh Analyzer, (4)
yzei, (6) Qthe: - Specilied

ri(66)2332:6100  Tnsas {66) 2338-6333
( DU CIBINET 24180
; _Jj((_fj S70:479-93 Tsas {66) 38.570-323
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NOx Analyzer Calibration Report

Calibrate Date : 22-Apr-24 Temperature (°C) : 25°C
Analyzer Type : NOX Barometer (mmHg) ; 759.9
Brand : API Humidity (50+15 %) 50.0%RH
Model 1200 E Dilutor - APT M700 S/N 625
Serial Number 353 (No.19) Zero Air . APT M701 S/N 1926
Range : 500 ppb Standard gas ; A00917 SK
Calibration of Span
Supply Gas Ref Value(ppb) Nc]?:fore OLS(]; an.(pp}b{)oz N Oixﬁer ofl\SIpOan.(ppr)\Ioz % diff of Span
Zero 0.0 0.5 0.4 0.1 0.0 0.0 0.0 0.0
Span 400.0 404.0 | 401.0 3.0 400.0 400.0 0.0 0.0
Multi Point Calibration
Ref Value(ppb) Analyzer Disp.(ppb) . Outpl.lt Difference '
NOx NO NO, Diff{(ppb) % Diff Abs (%) Diff
0.0 0.3 0.3 0.1 0.25 0.001 0.06
100.0 101.2 | 100.3 0.5 0.30 0.003 0.30
200.0 200.4 | 199.8 0.6 -0.20 -0.00L 0.10
400.0 399.8 | 398.8 1.0 -1.20 -0.003 0.30
Average Diff (%) 0.19

Multi Point Calibration

450.0
400.0 ¥= 0-9:26=1x1+ %
& 350.0
=3 /
£ 300.0
a /
2 250.0
P e
5 200.0 —=
3 1500 >
< 100.0 —A
50.0 —
0.0 O : : ( ' ’
0.0 100.0 200.0 300.0 400.0 500.0

Ref Value(ppb)

Calibrate by: % Approved by : %WVL ? M
[

ufluasah : 00 uReiA 02/09/15 wannwyein: QF-QP16-06
Thai Environmental Technic Limited  1/6 Sol Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
* Tel : +66{0)2373-7708(Auto) Fax:+66(0)2373-7979 # admin@tet1995.com & www.tet1995.com
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NOx Analyzer Calibration Report

Calibrate Date :22-Apr-24 Temperature (°C) ; 25°C
Analyzer Type :NOx Barometer (mmHg) ; 759.9
Brand : APL Humidity (50+15 %) 50.1%RH
Model . 200 E Dilutor : API M700 S/N 625
Serial Number ;1281(No.20) Zero Air + APT M701 8/N 1926
Range : 500 ppb Standard gas : ADO9L7 SK
Calibration of Span
Before of Span.(ppb) Afier of Span.{ppb} o 1
Supply Gas Ref Value(ppb) NOx o NG, NOx YO NG, % diff of Span
Zero 0.0 0.4 0.4 0.0 0.0 0.0 0.0 0.0
Span 400.0 392.0 | 3585.0 -3.0 400.0 400.0 0.0
Multi Point Calibration
Analyzer Disp.(ppb i
Ref Value(ppb) ¥ p.(ppb) : Outpl.lt Difference '
NOx NO NO, Diff(ppb) % Diff Abs (%) Diff
0.0 0.4 0.4 0.1 0.35 0.001 0.09
100.0 99.8 99.3 0.5 ~0.70 -0.007 0.70
200,0 199.2 | 188.7 0.5 -1.30 -0.007 Q.65
400.0 399.3 | 399.1 0.2 ~-0.90 -0.002 0.22
Average Diff (%) 0.42
Multi Point Calibration
450.0 0.9972x- 0.15
y=0. x-0.15 _
400.0 Rt A
3 3500 —
& 300.0
g /
@ 250.0
a -
% 200.0 4
»
= 1500
c /
< 100.0 /_[
50.0 >
0-0 L T H T T 1
0.0 100.0 200.0 300.0 400.0 500.0
Ref Value{ppb)
. @D - [
Calibrate by: =~ Approved by : PﬂW"’iM M

1 00

=1

[ 4 | win o 3
uftlunsa TUNDYUA 02/09/15 muiuuuviedy : 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)2373-79729 & admin@tet1995.com & www.tet1995.com
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NOx Analyzer Calibration Report

Calibrate Date :22-Apr-24 Temperature (°C) : 25°C
Analyzer Type :NOx Barometer (mmHg) : 732-2
Brand ; APT Humidity (50+15 %) 50.0%RH
Model : 200 E Dilutor . APT M700 8/N 825
Serial Number :381 (No.21) Zero Air : APT M701 S/N 1926
Range : 500 ppb Standard gas : A00317 SX
Calibration of Span
Supply Gas Ref Value(ppb) Ng:fore Oflfgan'(pp;) o, R Ojfter oflipoan.(ppbl?q N % diff of Span
Zero 0.0 3.1 2.8 0.2 0.0 0.0 0.0 0.0
Span 400.0 396.0 | 382.0 4.0 400.0 400.0 0.0 0.0
Maulti Point Calibration
Ref Value(ppb) Analyzer Disp.(ppb) . Outpl:'lt Difference :
NOx NO NO, Diff(ppb) % Diff Abs (%) Diff
0.0 0.4 0.3 0.1 0.32 0.001 0.08
100.0 101.1 | 100.3 0.8 0.30 0.003 0.30
200.0 189.5 ( 189.2 0.3 -0.80 -0.004 0.40
400.0 359.4 [ 399.2 0.2 -0.80 -0.002 0.20
Average Diff (%) 0,25

Multi Point Calibration
400.0 ¥= 0.9?38: 1+ 0-3’12/_,.-.
o 350.0 —
£ 3000
& 2500 /
200.0

(=]
]
U
~N
Z 1500 -
g

T

0.0 100.0 200.0 300.0 400.0 500.0
Ref Value(ppb)

Calibrate by: %"S’_‘\ Approvedby: %ﬂﬂb\ﬂ{ M

v
LA

urtlungadi : 00 TufionsiA 0210015 mufuuwesy : QF-QP16-06

Thai Environmental Technic Limited /6 Soi Remkhamhaeng 145 Khwaeng/Khet Saphan Sung B8angkok 10240 Thailand
« Tel : +66(0)2373-7799(Auto) Fax: +66(0)2373-7979 « admin@tet1995.com & www.tet10095 corm
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NOx Analyzer Calibration Report

Calibrate Date :22-Apr-24 Temperature (°C) : 25°C
Analyzer Type : NOx Barometer (mmHg) : 760.0
Brand i 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 192§
‘Range ; 500 ppb Standard gas : AOD917 SK
Calibration of Span
Supply Gas Ref Value(pph) Ng:fore O;Sg aﬂ-(PP;)()z Noi‘ﬁer °f;gan.(ppbl)\roz % diff of Span
Zero 0.0 0.9 0.8 0.1 0.0 0.0 0.0
Span 400.0 388.0 | 38%.0| -1.0 400.0 400.0 0.0
Multi Point Calibration
Ref Value(ppb) Analyzer Disp.(ppb) _ Outp'l.Jt Difference .
NOx | NO | NO, Ditfppb) %% Diff Abs (%) Diff
0.0 0.3 0.2 0.1 0.20 0.001 0.05
100.0 99.5 99.1 0.4 -0.90 ~-0.009 0.50
200.0 199.7 | 199.3 0.4 -0.70 -0.003 0,35
400.0 401.0 | 400.5 0.5 0.50 0.001 0.13
Average Diff (%) 0.46

Multi Point Calibration

450.0
y=1.0015x-0.48
400.0 e
= 350.0
(= /
2 300.0
o pd
v 250.0
o /
.'1;._ 200.0 /_.
% 1500 —
< 100.0

T T =

0.0 100.0 200.0 300.0 400.0 500.0
Ref Value(ppb)

Calibrate by: W | Approved by ; %N"Uﬂ V’II M

“uflvafeizoo  uileyiRooons wvilwuresy : QF-QPI6-06

Thai Environmental Technic Limited /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.tet1985.com



THE LINDE GROUP

ertficate O Analysis
Special Gases Mixture

Customer Details
Name: Address: Customer TagNo.:

Thai Environmental Technic Limited. 1/6 Soi Ramkhamhaeng 45, Sapansoong, -
Khet Saphan Sung, Bangkck 10240

Certificate Details

Numbe: 2500/23 Date of Issue: 18-5ep-2023 Expiry date: 18-Sep-2027
Material Details
Praduction Order: 90179846 Material Code: 608400-5K-44 Cylinder No.: D636157
Gas content: 5.520 M? Filling pressure: 145 bar valve: CGA 66055
Cylinder Qwner; LINDE Cylinder Material: spectra seal Cylinder Size: 0L
Laboratory Report
Analytical Result

Component Nominal Concentration  Analysis Result’ Uncertainty’  Methad of Analysis® . Assay Date
Sulphur Dioxide 40.0 ppm 41.1 ppm + 10 relative (6) I-PB-352 8-Sep & 18-5ep-23
In Nitrogen

Reference Standard used in Assay

Reference Standard Cylinder number Concentration Expiry date:
Suiphur Dioxide BOC1506295G 25.35£0.25ppm 9-jun-2024
In Nitrogen

Analytical Instruments used in Assay
instrument,/Make /Model Analytical Principle Lasi Multipoint Calibration
FTIR Spectrometers Nicolet iS50 FTIR-502 6-Sep-2023

Recommend usage condition

Minimum utilization: 5% of actual content of before expire date whichever comes first.
Storage condition: Keep in well ventilation and secure area.

Comments

When reordering, please quote the materiat number

Note:

1. All results expressed in this report are on male/mole basis, unless otherwise specified. The Assay of this Standard has been performed in

accordance with the EPA Traceability Prolocal EPA-600/R-12/531 far the Assay and Cerlification of Gaseous Calibration Standards using procedure 61

2. The reported expanded uncerlainty is based on a standard uncertainty multiplied by a coverage factor k=2, providing a level of confidence of approximately 95%.
The measurement af this material is traceable 1o the St thiough the reference gas standard which is traceable to Swiss National Slandard of Mass ar

ather recognised national metrology institules.

3.(1) Gas Chromatography, (2) Paramagnetic Oxygen Analyzer, {3) Electrachemical Dxygen Analyzer, (4) Electrochemical Maisture Analyzer,

(5} Total Hydrocarbon Analyzer, (6) Othe: - Specified

Sukanya Parinyasoontorn

Page 10f 1 Signatory for and on behalf of Linde {Thailand) Co., Ltd.
This repart shall nel be reproduced exceptin full PB-002/F006
1s5:L/2, 01 Augusi 2023

uEEn aWA (Usanalne) dadn unsu) Linde (Thailand) Public Company Limited

reimndumoaal 010753707es - PLC. Regtration no.0107337000705

U 15 WOUrTrISos 10 2/3 MY 14 NUUILNIUNRSTA NU. 6.5 AL 15™Floor, Bangna Tower A, 2/3 Moo 14, Bangna Trad KM. 6.5 Road, dangkaew
SUTWNE D.AYNSUSINTS 10540 TsAut (s6) 2338-6100  Tnsans (66) 2338-6333 Bangplee, Samutprakarn 10540, Tel (66) 2338-6100 Fax {66) 2338-6333
Tsovquinalnssd : 105 my 5 auwalns aunul ouBoinst 24180 wellgrow Plant: 105 Moo 5, T.Bangsamak, A.Bangpakeng, Chachoengsao 24180

[nsuri (66) 38,570-479-93 nsa1s (66) 38.570-323 Thalland, Tel {66) 38.570-479-93 Fax (66) 38,570-323
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Thai Environmental Technic Limited
UsSHN maladanadaulng ainae

Analyzer Calibration Report

Calibrate Date 24-RApr-24 Temperature (°C ) 25°C
Analyzer Type 50, Barometer (inmHg) : 760.0
Brand APL Humnidity (50+£15 %) : 50.0 %RH
Model 100E Dihttor - API M700 8/N 625
Serial Number 383(No.12) Zero Air API M701 S/N 1926
Range 500 ppk Standard gas D636157
Calibration of Span
Supply Gas Ref Value(ppb) |Before of Span.(ppb)| After of Span.(ppb) Abs% diff of Span
Zero 0.0 3.2 0.0 0.0
Span 400.0 411.0 400.0 0.0
Multi Point Calibration
. Output Difference
Ref Val b) JAnal Disp.(ppb
of Value(ppb)  Analyzer Disp.(pp Diff (ppb) Percent Diff Abs Percent Diff
0.0 0.4 0.4 0.00 0.10
100.0 99.2 -0.8 -0.01 0.80
200.0 199.3 -0.7 0.00 0.35
400.0 389.6 ~0.4 0.00 0.10
Average Diff (%) 0.34
Multi Point Calibration
450.0
400.0 L= 0‘9'.328:1 = %
= 350.0
=3 /
£ 300.0
& 250.0 /
a7 /
= 200.0
g P
2 150.0
= '_/
< 100.0 —A
50.0 —
0-0 L T T T T 1
0.0 100.0 200.0 300.0 400.0 500.0
Ref Value(pph)
Calibrate by: (/‘//__ﬂ%‘g? pomovedty @’D‘p\{uﬁ / f(]

nfluaen : 00

Tuioysid 02/0915

Thai Environmental Technic Limited

muiinruedu ;: QF-QP16-06

1/6 Soi Ramkhamhaeng 145 Khwaeng/Khat Saphan Sung

Bangkok 10249 Thailand

» Tel : +66(0}2373-7793{Auto) Fax : +656(0)2373-7979 & admin@tet1995.com » www.tet1995.com
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Thai Environmental Technic Limited
YSHN matadaadsning 31ne

Analyzer Calibration Report
Calibrate Date 23-Apr-24 Temperature (°C ) 25¢°C
Analyzer Type S0y Barometer (mmHg) : 760.0
Brand API Humidity (50£15 %) : 50.0 %RH
Model 100E Dilutor . API M700 S/N 625
Serial Number 1488 (No.13) Zero Air API M701 S/N 1926
Range 500 ppb Standard gas D636157
Calibration of Span
Supply Gas Ref Value(ppb) |Before of Span.(ppb)| After of Span.(ppb) Abs% diff of Span
Zero 0.0 2.5 0.0 0.0
Span 400.0 388.0 400.0 0.0
Multi Point Calibration
. Output Difference
Ref Val b) |Analyzer Disp.(ppb
ef Value(ppb) alyzer Disp.(pp Diff (ppb) Percent Diff Abs Percent Diff
0.0 0.4 0.4 0.00 0.10
100.0 101.0 1.0 0.01 1.00
200.0 200.8 0.8 0.00 0.40
400.0 401.0 1.0 0.00 0.25
Average Diff (%) 0.55
4500 Multi Point Calibration
' y=10011x+ 0.6
400.0 o1 /'?.
= 350.0
a /
£ 3000
< P
& 250.0
a I_/
= 200.0
e /
2 1500 —
< 100.0 A
50.0 —
0-0 L T L3 T T ¥
0.0 100.0 200.0 300.0 400.0 500.0
Ref Value(ppb)
Z Z - Approved by : P}'ﬁ'ﬁ“]ll\f\( \V\

Calibrate IO

ufluasah : 00

‘Thai Environmental Tachnic Limited

TuRoyUd 02/0915

1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung

mafiuvua$y : QF-QP16-06

Bangkok 10240 Thailand

o Tel : +66(0)2373-7799{Auto) Fax :+66(0)2373-7979 ¢ admin@tet1995.com » www.tet1995.com
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Thai Environmental Technic Limited
YIEN malagaadonlng a1na

Analyzer Calibration Report

Calibrate Date 24-Apr—-24 Temperature (°C ) 25°C
Analyzer Type S0, Barometer (mmHg) : 760.0
Brand APT Humidity (50+£15%): 50.0 %RH
Model 100A Dilutor . APT M700 S/N 625
Serial Number 155 (No.16) Zero Alr API M701 S/N 1926
Range 500 ppb Standard gas D636157
Calibration of Span
Supply Gas Ref Value(ppb) |Before of Span.(ppb)| Afier of Span.(ppb) Abs% diff of Span
Zero 0.0 1.5 0.0 0.0
Span 400.0 404.0 400.0 0.00
Multi Point Calibration
. Output Difference
Ref Val b) JAnal Disp.(ppb
of Value(ppb) - [Analyzer Disp.(pp Diff (ppb) Percent Diff Abs Percent Diff
0.0 0.5 0.5 0.00 0.11
100.0 101.4 1.4 0.01 1.40
200.0 200.8 0.8 0.00 0.40
400.0 400.8 0.9 0.00 0.22
Average Diff (%) 0.53
Multi Point Calibration
450.0
y=1.0004x+0.81
400.0 T
= 350.0
£ 300.0 //
u 250.0
% 200.0 /E./
Z 150.0
c
< 100.0 /r_/
50.0
0.0 E T T T 1
0.0 100.0 200.0 300.0 400.0 500.0
Ref Value{ppb)
Calibrate by: r‘_ﬁw Approved by : QTU]WM /{ M
—

=]
udluasan : 00

Thai Environmental Technic Limited

FurieriA 02/09/15

muALUUHeS N | QF-QP16-06

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

e Tel: +66(0)2373-7799(Auto) Fax:+466(0}2373-7979 » admin@tet1995.com & www.tet19%5.com
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Thai Environmental Technic Limited
VIEN matagunadsning 9196

Analyzer Calibration Report

Calibrate Date 24-Apr-24 Temperature (°C ) 25°¢C
Analyzer Type 50, Barometer (mmHg) ;: 755.0
Brand API Humidity (50+15%): 50.0 %RH
Model 100E Ditutor . API M700 S/N &25
Serial Number 2653 {No.18) Zero Air API M701 S/N 1326
Range 500 ppb Standard gas D636157
Calibration of Span
Supply Gas Ref Value(ppb) |Before of Span.(ppb)| After of Span.(ppb) Abs% diff of Span
Zero 0.0 2.3 0.0 0.0
Span 400.0 391.0 400.0 0.0
Multi Point Calibration
. Qutput Difference
Ref Val b) JAnalyzer Disp.(ppb
ef Vélue(ppb) yzer Disp.(pp Diff (ppb) Percent Diff Abs Percent Diff
0.0 0.4 0.4 0.00 0.10
100.0 99.8 -0.2 0.00 0.20
200.0 199.5 -0.5 0.00 0.25
400.0 400.3 0.3 0.00 0.08
Average Diff (%) 0.16
Multi Point Calibration
450.0
Y=X
400.0 '
RT=
= 350.0 //-.
=3
2 300.0
a )
1 250.0
a /
= 2000
Z 150.0 P
= 150,
< ._/
< 100.0 /..
50.0 e
00 O T Y t ]
0.0 100.0 200.0 300.0 400.0 500.0
Ref Value(ppb}
Approved by %'}W / M

Calibrate by: &‘———ﬁv/é‘é N

udlunseh : 00

Thai Environmental Technic Limited

[

Tufloyia 02/09/15

1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung

myiuuUHe sy : QF-QP16-06

Bangkok 10240 Thailand

s Tel : +66(0)2373-7799({Auto) Fax:+66(0)2373-7979 ¢ admin@tet1S95.com ¢ www.tetl005.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 17 January, 2024 Certification No, 046/24
Page : 1 of 2

Object : wind speed and wind direction

Manufacturer : Davis Instruments inc.

Type : Weather Wizard lll

Serial No. WC21014A92 ID No. : No.17

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

: Micromanometer Theodor Friedrichs FC014 Serial No. 9310119

: HOOK GAGE NC 1425 Pitot Tube Theodor Friedrichs 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 Velocity 2

m
J-Q‘:l EQ!

DI~ T,
hok} ¢

Calibrated by : \\\-ﬂ(hﬂ.-fok

Mr. Watcharapol Subwat

Mechanical Engineer




THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No. 046/24

17 January, 2024 Page : 2 of 2
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm | Velocity Velocity Correction
m/sec inches H30 | iashes 520 | my/sec mfsec m/sce
1.00 - - - 0.4 0.60
3.02 - - - 2.2 0.82
5.00 - - - 4.5 0.50
7.00 - - - 6.3 0.70
9.02 - - - 8.5 0.52
11.01 - - - 10.3 0.71
13,01 - - - 12.5 0.51
15.01 - - - 14.5 0.51
17.02 - - - 16.5 0.52
20.02 - - - 19.5 0.52
Wind Alofi Plotting Board.
US.DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND DIRETION TESTED WIND DIRECTION
0 0

20 80

180 180

270 270

Calibrated by :
O
N@‘\me - et

-'5‘{ LN v

Mr. Watcharapol Subwat Met o@l gical’Inis fea
; i

Mechanical Engineer fi\‘ i~

3:0 - -
‘CgicaL ©



@ '_—rEll— Thai Environmental Technic Limited

- ar o 9 o ar
— UIHN madagaIadonlng 31ne

Personal Pump Calibration Report

Equipment Type : Personal Pump/Parameter

Equipment Range : 0.1-7.0 Vmin

Calibration Range : 0.1-4.0 ¥Ymin

Calibration Type : Drycal

Calibration S/N : 4491

Personal Pump | Hi Flow/Low g a b £ a

ltemn /N Flow AT 1 AT 2 AN 3 Average Uncertainty
1. 20140505029 20 1.9940 1.9960 1.996C 1.9950 +0.0012
2. 20140505019 20 1.9%00 1.9830 1.9940 1.9920 +0.0021
3. 20140505105 20 1.9930 1.9930 1.9960 1.9940 +0.0017
4. 20140705053 2.5 24920 2.4950 2.4950 2.4940 +0.0017
5. 20151002106 25 24970 24970 24970 2.4970 +0.0000
6. 20140705058 25 24910 24920 24930 24920 +0.0010

Calibration Date_ 31 / Q7 / 67

Calibration By An&sy
Remark : Uncertainty Type A = o = SD
Jn
SD = Standard deviation
X = Mean

-1/1-




TECHNOLOGY PROMOTION ASSOGIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVIGES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250
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TEL.0-2717-3000-29 FAX.0-2719-9484

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. :

1D 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 :

Electronic Balance
Mettler Toledo
XP205DR
1129273885
Ins-LAB-035

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 t0 40 °C
30 % to 90 %

Khit Ruttanaprapachai

K&mc)\a(}'

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.

RSC-TISI-TIS17025
CALISBRATION 0008

Cert.No.: 24MM273
Page.:

10f3



Equipment : Electranic Balance Cert.No.: 24MM273
Condition As-Received :  Used ltem Page: 2 of 3
Reference : 2404-01130C-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 Model Serial No. ID No. Test report No. Due date

1) Standard Weight Set (E2) 15884 - 70RC1238 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 Internal Calibration

Range capacity : 0 g to 81 g Resolution 0.00001 g
81 g to 220 g Resolution 0.0001 g
Before Adjustment :
Balance Measurement Coverage
Applied Weight Reading Correction Uncertainty Factor
(9) (9} (g} (+mg) (k)
80 79.98997 +0.00003 0.15 2
200 199.9998 +0.0002 0.29 2
After Adjustment :
1. Determination of the standard deviation of weighing machine (n=10)
Applied Weight Standard Deviation
{g) of Reading ( g)
80 0.000016

200 0.00005



Equipment : Electronic Balance
Condition As-Received : Used Item
Reference : 2404-01130C-15

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) (g) {9) {g)
+0.0001 +0.0001 0.0000 0.0000 +0.0002

3. Departure from nominal value
Balance Measurement
Applied Weight Reading Correction Uncertainty
(g9) (9) {9) (tmg)
Unload 0.00000 0.00000 0.028
0.01 0.00999 +0.00001 0.028
0.05 0.04909 +0,00001 0.029
1 0.99909 +0,00001 0.030
2 1.99999 +0.00001 0.030
5 4.99999 +0.00001 0.034
10 10.00000 0.00000 0.036
20 19.99998 +0.00001 0.045
50 49,99999 +0.00001 0.080
80 79.99999 +0.00001 0.15
200 199.9988 +0.0002 0.29

Cert.No.: 24MM273
Page: 3 of 3

Maximum difference between
off-center and central loading

(g)
0.0001

Coverage
Factor
(k)
2.28
2.28
2.23
2.17
215
2.09
2.06
2

2
2
2

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-



TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAFAN)
GORPORATE SERVICES 3: EQUIPMENT GALIBRATION AND TESTING SERVICES

534/4 PATTANAKARN RDAD SO 18, SUANLUANG, SUANLUANG BANGKOK 10250 e
TEL.Q-2717-3000-28 FAX.0-2718-9484 CALIBRATION 8008

Certiificate of Calibration CertNo.: 24CHO573
Page.. 1of2
Equipment : pH Meter
Manufacturer : Heriba
Model : F-71G
Serial No. : V3B1F8H3
ID No. : ]'ﬁ's'-LAB 025

Condition As-Received:

Received Date :
Calibration Date :
Reference :
Submitted by :

Calibration Plaqe
Ambient Temperature
Relative Humidity ¢ .

Calibration Procedurd :

Calibrated by ¥

Approved by :

( ) Unnopphol Harachai

(V) Ponpan Paipim
() Saithip Meangmai

Issue Date :

' 241 0—078406-1

"1-1:;7Tha| Enwrgnmental Technic Limited
116 Soi: Ramkhamhaeng 145,

_ Used [tem
3@ October 2024

Khwaeng/khet Saphan Sung,
Bangkok 10240 '

Laborato ‘(Thal Envrronmental Technic Limited)
(26 1. to 2 8)°C (G‘n S;te)
{586 1o 642}% On

In - house method

- CP-OCH2 by dlrect measurement with DC voltage
standard and direet measurement with

certified reference mafena! (CRM)

Saith:p Meangmal

2 November 2024

Ths Unicertaintiss ave for 2 confidence probability of spproximately 95%

Thisgertificats may not be reprodused cther than tn full, exuept with the grlarwritten
Appioval of i head of Corporite Servioes 3: Exqipment Oalibation and Tesfing Sarvices,




Cert.No.: 24CHOS573
Page.: 20f2

Condition of this calibration result
1. Reference Standard Instrument

instrument Serial No. 1D No. Cert. No. Due Date
1) Document Process Calibrator 48530031 130RC098  24E3004 12 Sep 2025
2) Digital Thermometer 307901 TORC137 241973 01 Sep 2025

- This Ceriification is traceable to S| Throught Technology Promotion Association (Thailand - Japan)

2. Certified Reference Materials : The measurement resuits are iraceable to Si through CPA chem Lid.,
ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

Buffer Solution : Manufacturer Lot No, Exp. date
pH 4.008 CPA chem 1034203 27 Sep 2026
pH B.876 CPA chem ; 1005301 15 June 2026
pH 9.174 CPA chem N : 1005302 15 June 2025

3. This certificate is valid only to the item calibrategi";q 3 daté 'fajiéd place of calibration.

Calibration Results
Function : mV Measurement .
Performing standard curve by Dgcuméhi_:-' '

:-:"Uncertainty of Coverage
Unit Under factor
Calibration | - K
pH Meter 2.00
S/N.: V3B1F8H3 2.00
2.00
2.00
2,00
Function : pH Measur
Performing three huffers's|
Unit Under T . 1 Uncail:;‘tainty of Coverage
Calibration Solut : [ R asurement |  factor
) K
pH Electrode + 4.00 ; 048 2.00
S/N.: 9X2E0223 87 i '0.0065 2.00
9.174 : g1i58 | -136.8 0.0096 ' 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 approximataly 95 %.

~000-




Calibrated by :

Approved by :
{ ) Ponpan Paipim

{ ) Suwit Imjasi
(v} Kunchit Promprat

1ssue Date :

ey,
e ‘"!f:‘

b
-

TECHNOLOGY PROMOTICN ASSOCIATION (THAILAND-JAPAN) ilm/’g_\m
CORPORATE SERVICES 3; EQUIPMENT CALIBRATION AND TESTING SERVICES %770
53474 PATTANAKARN ROAD S0 18, SUANLUANG, SUANLUANG BANGKOK 10250 e TITIS 02
TEL.0-2717-3000-29 FAX.0-2719-5484 CALIBRATION D008
LY -] o - N
Certificate of Calibration Cert Now: 24TMTC2
Page: 1 of3
Equipment : BOD Incubator
Manufacturer . Accuplus
Model ; 250
Serial No. : 0408-0115-0008
ID No. : Ins-LAB-046
Submitted by : Thal Environmental Technic Limited
1/6 Sol Ramkhamhaeng 145,
Khwaeng/Khet Saphan Sung,
Bangkok 10240
Location : Laboratory (Thai Environmental Technic Limited)
Received Order : 09 Aprit 2024
Calibration Date : 09 April 2024
Ambient Temperature : (26£10)°C
Relative Humidity : (50£30)%

Khit Ruttanaprapachai

Ench

Approved Signatory

26 Aprii 2024

The Uncertainties are for a sonfidence probability of approximately 95%

This cartificate may not ba raproduced athar than in full, except with the prier written
Approval of the head of Corporate Services 3 : Equipment Callbration and Testing Services.

,,,,,




Equipment : BOD incubator Cert. No.: 24TM702
Condition As-Received :  Used ltem Page: 20f 3
Reference : 2404-01130C-11

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 1T5-80.
Condition of this resulf of calibration
1. Reference standard instrument:-
Instrument Serial No. Cert. No. Traceable Due Date
1) Data Acquisition MY49001451 24L.M44 TPA 17 Mar 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 ; Not Avallable ent during calibration
| Beginning Finished
24 25
{ . REL,Humid. { % ) 50 52
2 4 AC Supply ( Volt ) 221 220
: °
5 frof) Position : ?;f'NS;?'
H s W2
3 | 8 1 19RTD-2/1
b7 2 19RTD-2/2
Wiz 7 ,zji. <4 /; 3 19RTD-2/3
-— 4 19RTD-2/4
- W - 5 19RTD-2/5
6 24-18RTD-2/6
7 19RTD-2/7
Probe Installation Details : Dimension of Chamber : 8 18RTD-2/8
a= 10 om b= 048 m 9 (ref.) 19RTD-2/9
b= 10 cm = 050 m
c= 0 om H o= 1.1 m

Capacity = 0.26 m*




Equipment : BOD Incubator Cert. No.: 24TM702

Condition As-Received : Used Item Page: 3of3
Reference . 2404-01130C-11
Resuit of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Fresh air sefting : Not Available
Calibrationi{ UUC* uucH Temperature Temperature | Overall [Coverage
Point Setting | Reading stahility uniformity Variation| Factor
(°C) () | (°c) (£°C) (°C) (°¢) k
20.0 20.0 20.0 0.30 0.27 0.77 2
Calibl-_'ation Measured Ten‘tpterature (°C) Uncertainty
Point Position
(°C) 1 2 3 4 5 6 7 8 9 (ref.) {£°C)
20.0 20,232 | 20.184 | 20.128 | 20.294 | 20.126 | 20.102 { 19.987 | 20.053 | 20.128 0.49

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

Teriperature stability : One-haif 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.
UucC* : 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 muitiplied by a coverage
factor K, providing a level of confidence of approximately 85 %.

~plo-



TECHNOLOGY PROMOTION ASSOGIATION (THAILAND-JAPAN)

CORPORATE SERVIGES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
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TEL.0-2717-3000-29 FAX,0-2719-94384

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :

Submitted by :

Location :

Received order :
Calibratjbn Date :

Ambient Temperature :

Relative Hum_idity :
Calibrated by :

Apprd\'fgd by : o

() Ponpan Paipim
() Suwit Imjai
(v ) Kunchit Promprat

Issue Date :

Electronic Balance
Mettler Toledo

AB204

© 1116392227
Ins-LAB-033

~ Thai Environmerital Technic Limited

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

Balance Room

09 April 2024
10 April 2024

156 °C to 40 °C
30 % fo 90 %

Khit RUttanaprabééhéi

Apprbved Sighatqry

12 April 2024

The Uncertainties are for a confidence probability of approximately 95%

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

”/ll’ "\\\\

Cert.No.:
Page.:

NSC-TIS}-TIS17025
CALIBRATION 0008

24MM272
10f 3




Equipment : Electronic Balance Cert.No.: 24MM272
Ceondition As-Received :  Used ltem 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 instrumenis:-

‘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 cerfification is traceable to the International System of Unit.

Result of calibration ( } Without Adjustment (*) After Adjustment by External Calibration

Range capacity : 0 g to 210 g Resolution 0.0001 g
Before Adjustment : o
Balance . ...~ Measurement Coverage
Applied Weight Reading Correction’ - Uncertainty Factor
(g9) {g) Coe (e)slo 0 (¥mg) (k)
100 100.0000 © - 0.0000-- 7 0.19 2
200 2000001 ©,  ° -0.0001 o 0.30 2
After Adjustment : BREEEI LI
1. Determination of the standard deviation of weighing machine . (n=10)
Applied Weight ‘ -. Standard Deviation
(9) : - . ofReading(g)
100 . 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
(g) (g) (g) (g) (g)
0.0000 +0.0001 0.0000 +0.00M +0.0003

3. Departure from nominal value
Balance y ‘Measurement
Applied Weight Reading Correction = Uncertainty
{g) - {g) (g) (£mg)
Unload 0.0000 0.0000 ‘ 0.14
0.01 0.0101 -0.0001 - 0.14
0.1 0.1001 00001 © - 014
0.5 0.5002 -0.0002 : 0.14
1 1.0002 -0.0002 . 0.4
5.0000- © 0.0000 . 014
10 10.0001 --0.0001 0.14
25 25.0000 0.0000 0.15
50 49,9909 +0.0001 0.156
100 100.0002 -0.0002 _ 0.19

200 2000002 -0.0002 ~ 0.30

Cert.No.: 24MM272
Page: 3 of 3

Maximum difference between
off-center and central loading

(g)
0.0003

Coverage
Factor
{k)
2.11
2.1
2.11
211
211
2.11
2.11
2.07
2.06
2
2

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)  :
CURPORATE SERVICES 3: EQUIPMENT GALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 16250

TEL.0-21M7-3000-28 FAX.0-2719-9484

Certificate of Calibration  raee:

Equipment ;
Manufacturer :
Model :

Serial No. :

1D No. :

Condition As-Received:

Received Date :
Calibration Date :
Reference :

Submitted by :

Calibration Place ;

Ambient Temperature :
Relative Humidity :

Calibration Procedure ;

Calibrated by :

Approved by :

{ ) Unnopphol Harachai

{v/} Ponpan Paipim
( ) Salthip Meangmai

Issue Date :

W)
\;\\‘QJ/&:‘

ST
PN
AN
TS
NSE-TISITIS17025
CALIBRATION 0003
Cert.No.: 24CH0O222

Spectrophotometer
Labtech

Blue Star A
1806UV1507
Ins-LAB-004

Used ltem

09 April 2024

09 April 2024
2404-01130C-2

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

1of3

Laboratory ( Thai Environment Technic Limited)

{289.2-314)°C {On-Site)

( 45.2 - 40.3) % (On-Site)

In - house method :

CP-OCH4 based on ASTM E 275-01

Saithip Meangmai

o

Approved éig_natory

17 April 2024

The Uncertaintles are for a confidence probability of approximately 95%

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




Condition of calibration result

. Reference Standard Material :
Material

1. Absorbance Standard set

2. Wavelength Standard set

3. Wavelength Standard set

4, Stray Light Standard set

Serial No. Certificate No.
42527 116226
29829 114509
29829 114510
14004 108964

Cert, No. :
Page:

Due date
08 Nov 2025
11 Sep 2025
11 Sep 2025
01 Feb 2025

. This cerfificate is valid only to the item calibrated on date and place of calibration.
. This certificate is traceable to the International System of Unit maintained through :

- Starna Scientific Ltd.
Spectral BandWidth : 2
Scan Speed : Slow

nm

Calibration Resulis @ without adjustment

Wavelength Accuracy

24CHO222
20f3

Certified Values Uncertainty of Coverage
of Reference Material UUC Reading Measurement Factor

{nm} (nm} {(nm) k

361.00 360.6 - 0.18 2.00
472,47 471.6 0.16 2.00
536.66 536.2 0.16 2.00
748.48 748.4 0,18 2.00
879,27 879.0 0.16 2.00




Cert. No. : 24CHO222
Page : 30f3
Calibration Results : without adjustment
Photometric Accuracy
Certified Values Uncertainty of Coverage
Wavelength UUC Reading
of Reference Material Measuremient Factor
(nm} {Abs )} (Abs) {ZAbs } K
Zero 0.0002 0.0028 2.00
0.5738 0.5722 0.0028 2.00
420.0
0.7085 0.7074 0.0030 2.00
1.0169 1.0146 _ 0.0028 2.00
Zero -0.0001 0.0028 2.00
0.5214 0.5211 0.0028 2.00
546.1
0.6935 0.6926 0.003¢ 2.00
0.9978 0.9960 0.0028 2.06
Zeto 0.0000 0.0028 2.00
0.5626 0.5623 0.0028 2.00
635.0
0.7577 0.7570 0.0030 2.00
1.0946 1.0827 0.0028 2.00
Stray Light
* Straylight at
Reading at 260.49 nm £ 0.11 nm
260.49 nm £ 0.11 nm
Abs 2,2284
%T 0.57
Remark

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

« Cut-off wavelength of sfray light reference material (Potassium lodide) at Wavelength

- Resuit = Pass, If Absorbance > 2.060 Abs and Transmission < 1.0 %T at Wavelength

- *: Not NS

C-ONSC Accredited

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

factor k , providing a level of confidance of approximately 85 %.

-pfio-




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

534/4 PATTANAKARN ROAD SO1 18, SUANLUANG, SUANLUANG BANGKOK 10250 Peiutod
TEL.0-2717-3000-29 FAX.0-2719-9484

NSC-TISLTISI7025
CALIBRATION 0003

Cert, No.: 24TM618
Page: 1 of 3

Certificate of Calibration

Equip.n.lent_-: ' " Incubator

.Ma.nufécturer : Mer_nm'eﬁ

Mbq;_c.-l: | II\'JECSOO

seriai No.: Es'os_.i 143
l_ns-I:_AB-O42'_." |

1D No. &

Submitted by :

Locatibn :

Received Order :
Calibration Date :

~ Ambient Temperature :

Relative Humidity :

Calibrafe_d by:

L Approved by

g ( ) Ponpan Palptm

S )Suwﬂ Imjai -

: "'(\/ ) Kunchlt Promprall‘tl o

. Issue Date i

The Uncertaintees are for a conﬁdenco probab;hty of approxnmately 95%

' Thai Environmental Technic Limited

1/6 Soi Ramkhamhaeng 145,

' KhwgenglKhet_Saphar‘l Sung,". ', o \

Bangkok 10240

_Bacteria Room

09 April 2024
09 - 10 April 2024 -
(26 +10)°C

(50:30)%

Preecha Hlahlb y

}zmw

Approved S:gnatory

S o2Ap2024 0T

" This certificate may not ba reproduced other than in ull, except with the prior written

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




Equipment : Incubator
Condition As-Received : Used ltem
Reference : o 2404-01130C-4

Procedure Used -

Cert. No.: 24TM618
Page: 2¢of 3

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 |TS-80,

Condition of this result of callbratlon

1. Reference standard instrument:-

Instrument = ' Senal No.

" Cert. Ne.; ' Traceable = . Due Date

1) Data Acqulsmon > MY49023932

23LM122 : TPA - 26 Jul 2024

2. This certificate is valid only to. the tem- cahbrated on date and place of callbratlon
3 Th|s certlt“ catlon is traceable to the Internatlonal System of Unit.

" Remark: TPA: Technology Promotion Association ( Thalland Japan }
Result of Calibration i+ (*) Without Adjustment i '

- Function of UUC* P
Fresh air setting: . Close

‘Temperature Source

A [« (=)
1 9 {rtit’.):-l
Q .
H 5 H H/Z ]
? 4.
HE 4
—————— -: g
7 .
v w2 /Iszjl
- K T
a.

 Probe Installation Details :

‘a= " 50 - om
be 80 om” .

Je= B0 em s

D;mensmn of Chamber H

-‘.. 056 “A_ A
048 M

* ”J_C"apaeity‘:

Environment during calibration

Beginning | . Finished

Temp. (°C) .. | - 28 4 = 26"

CIRELHumid. (%) - 438 ]  46-

AC Supply(VoIt) o220 o 222

Ref. Std,

" Position :
: ID No.:

20-16RTD-01

20-16RTD-02

20-16RTD-03

23-16RTD-04

22-16RTD-05

20-16RTD-06.

. 20-16RTD-07

22-16RTD-08

w|oio| | [

=
B

040 7 m_ 2216RTD-09

0.11 ‘-mau




Equipment : Incubator Cert. No.: 24TM6E18
Condition As-Received : Used Item Page: 30of 3
‘Reference : 2404-01130C~4
- 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) | ¢yl (c) (+°C) (°C) (°C) k
. 35.0 35.0 35.0 .0.038 0.35 052 |. 2
41.5 41.5 41.5 0.034 . 0.33 043 L2
445 445 | 44.5 0.076 . 0.71 0.98 2
Calibration |~ - Measured Temperature { °C ) .
o — — - Uncertainty
Point: : Position _ S _ T
cy [ 1 2 [ -3 4 |5 6 [ 7 T 8 Jawef)y| (zc)
35.0 34.863 | 35.186 | 35.280 | 35.237 | 35.068 | 35.296 | 35.068 | 35.348 | 35.184 030
415 | 41.453 | 41.676 | 41.772 | 41.662 | 41,703 | 41.799 | 41.677 | 41.856 | 41.738 0.30",
44.5 44,056 | 44.860 | 44.953 | 44.885 | 44.378 | 44.776 4’4.450 44.844 44.733 " 0.30.

'Average* The average of 30 values in each positicn. : o
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 whlch are observed at the same time or at as close an observation time as
possible to determine the temperature pattern or homogenegity within the chamber under steady-state conditions.
Overall Variation : The Difference of the maximum and mm1mum measured temperatures throughout observation.
UucC* :  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 uncertalnty multlplred by a coverage
factor k prowdlng a level of confi dence of approxnmately 95 % '




FSR1235

MAINTENANCE REPORT
OPTIMA 8000
Customer : u3im madindourasauine Date Tested: September 27, 2024
g Recommendation Recertification
Address : 1/6 afausudiuus 145, Period 6 Months
HAWASWIUFY, LAOFEN UG, Recertification Due: March 26, 2568
nganw 10240 TH Date Last Certified: March 28, 2024
User Name: ani algwed Taazun Visit Number: 20F2
Phone: 02-3737799, 081-1303495 TH ONE SOURCE Phone:  081-7316733, 081-1086572
E-mail: Ketsarin.Chuayphan@eurcfinsasia.co E-mail : thonesource@gmail.com
CONFIGURATION TESTED ACCESSORIES/COMPONENT
NOT INCLUDED
MODEL SERIAL NUMBER
QOPTIMA 8000 07851310024C WinLab32 Version 5.5.0
NO772045 1F1380368 PN:6150T21E4Q1E

TESTED EQUIPMENT
IPV Methods

TEST STANDARD USED PE NUMBER
Mixed standard 1/10 N0691579

Mixed standard 1/100 N9300221

CUSTOMER SUPPLIED COMMENTS
2 % HNO3

10 % HNO3

Page 1 of 4

TH One Source Co.,Ltd. 33/119 Moo 10, Ladsawai, Lam Luk Ka, Pathum Thani 12150, Thailand



FSR1235

MAINTENANCE REPORT
OPTIMA 8000
SERIAL NUMBER  07851310024C DATE TESTED September 27, 2024

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

FE R

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.

BB
-~

~

F. Clean the exterior of the instrumsnt.
2. OPTICAL CHECKS
A. Inspect and clean all optical components.

B. As regiured, check and replace all purge filters.

~

HIEB
AR

C. Recheck optical alignment.
3. COOLING SYSTEM CHECKS

A. Perform preventive maintenance on chiller.

HE
AHA

B. Flush out water the chiller and replace with coolant mix30plus every twelve months

4. PERFORMANCE CHECKS

A. Torch View Alignment. OK
B. Wavelength Calibration. OK
Page 2 of 4
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TH One Source Co.,Ltd. 33/119 Moo 10, Ladsawai, Lam Luk Ka, Pathum Thani 12150, Thailand



FSR1235

MAINTENANCE REPORT

OPTIMA 8000
SERIAL NUMBER 07851310024C DATE TESTED September 27, 2024
PARAMETER SPECIFICATION FINAL VAULE
Precision
Zn 213.856 % RSD < 1.0 0.80
Mg 280.260 % RSD < 1.0 0.65
Mg 285.207 % RSD <1.0 0.96
Ba 455.403 % R3D < 1.0 0.39
Detection Limits: Axial

As 193 nm, 3(sd) < 10.0 ppb 8.89

Se 186 nm, 3(sd) < 5.0 ppb 5

T1 180 nm, 3(sd) < 10.0 ppb 8.49

Pb 220 nm, 3(sd) < 3.0 ppb 3.0
BEC: Axial Mn 257 nm, < 30 ppb 3.19
Detection Limits: Radial

As 193 nm, 3(sd) < 60.0 ppb 3.05

Zn 213 nm, 3(sd) < 2.0 ppb 0.1

Mn 257 nm, 3(sd) < 1.0 ppb 0.03

La 379 nm, 3(sd} < 3.0 ppb 0.16

Ba 455 nm, 3(sd) < 0.3 ppb 0.03

Ba 493 nm, 3(sd) < 0.6 ppb 0.04
BEC: Radial Mn 257 nm, < 30 ppb 6.73
Spectral Resolution: UV

As 193 nm, £ 0.009 0.00770

Ni 231 nm, < 0.011 0.00853

Ni 341 nm, < 0.015 0.01270
Spectral Resolution: VIS

8a 455 nm, < 0.020 0.01617

Page 3 of 4
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TH One Source Co.,Ltd. 33/119 Moo 10, Ladsawai, Lam Luk Ka, Pathum Thani 12150, Thailand




FSR1235

MAINTENANCE REPORT
OPTIMA 8000

SERIAL NUMBER  078S51310024C DATE TESTED September 27, 2024

Remarks :
Commissioning follow as commissioning performance sheets.

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

IB = Intensity of blank

IS = Intensity of Standard

Used Mira Mist Nebulizer

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., Lid.

( Krungchai Treevichien )

Customer Support Engineer

Page4of 4
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TH One Source Co.,L.td. 33/119 Moo 10, Ladsawai, Lam Luk Ka, Pathum Thani 12150, Thailand




Align View XY Axial for analyte Mn 257.618
X-position Y-position Intensity

-2.8 15.9 1816338.1
-1.6 15.9 2530618.3
-1.2 15.9 3189278.3
-8.8 15.¢ 3614269,.9
-8.4 15.8 3926@66.0
8.0 15.8 3834572.¢
8.4 15.9 3678969.6
8.8 15.8 3156679.3
1.2 15.9 2495238.4
1.6 15.¢ 2541267.5
2.e i5.9 1751387.9
-8.4 190.8 55987.3
-8.4 18.5 85699.8
-8.4 i1.@ 165498.9
-8.4 11.5 368327.5
-2.4 12.0 6786881.3
-2.4 12.5 1199292.7
-2.4 13.8 1786433.0
-0.4 13.5 2906912, 3
-g.4 14.9 3839977.9
-g.4 14.5 4759744.8
-8.4 15.8 540174@.9
-8.4 15.5 5841016.4
-e.4 16.8 60098449.1
-2.4 16.5 5567893.2
-2.4 17.9 4518535.5
-8.4 17.5 3882817.5
-8.4 18.9 3081780.4
-0.4 18.5 2146877.0
-0.4 13.8 1316878.9
-8.4 19.5 799272.1
-8.4 28.8 463382.8
-1.2 16.@ 4859205.2
-8.8 16.@ 5531906.7
-8.4 16.8 5846490.8
2.8 16.@ 5683533.7
8.4 16.0 5287908.3
-0.4 14.0 4289105.7
-8.4 14.5 4791674.,6
-8.4 5.8 5586702.4
-8.4 i5.5 5920442 .0
-8.4 16.8 5921171.7
-8.4 16.5 5593¢01.7
-8.4 17.8 4758747.4
-p.4 17.5 3840338.4
-9.4 18.9 3878478.1

27/9/2567 18:25:86 aligned for analyte Mn 257.618
X viewing position set to  -8.4 mm having Peak intensity 5921171.7 for Axial viewing
Y viewing position set to  16.@ mm having Peak intensity 5921171.7 for Axial viewing

Align View X Radial for analyte Mn 257.519
X-position Y-position Intensity

-7.0 15.8 49486, 2
-6.5 15.8 56575.6
-6.8 15.9 69624.4
-5.5 15.9 83981.4
-5.8 i15.9 194895.3
-4.5 15.9 131833.5
-4.8 15.9 1l63001.2
-3.5 15.9 195402.6
-3.8 15.0 249468.8
-2.5 15.9 342466.5
-2.8 15.9 451795.1
-1.5 15.8 553731.8
-1.8 15.8 667318.9



-8.5 15.8 757255.8
2.8 is5.@ 767649.3
2.5 15.@ 735e586.1
i.e 15.8 §15631.8
1.5 i5.8 471489.5
2.9 . 15.9 333664.2
2.5 15.9 246754.1
3.8 15.9 208559.5
3.5 15.9 163643.5
4.8 15.49 124333.8
4.5 15.9 98831.2
5.8 15.8 75416.8
5.5 15.8 56950.3
6.8 15.9 42516.9
6.5 15.8 32928.8
7.8 15.e 24783.4

27/9/2567 10:28:26 aligned for analyte Mn 257.618
X viewing position set to 2.9 mm having Peak intensity 767649.3 for Radial viewing




Analysis Begun

Start Time: 27/9/2567 18:48:28
Logged In Analyst: TET
Spectrometer: Optima B8eee

Sample EInformation File:
Batch ID:
Results Data Set: DLRL_A270924

Plasma On Time: 27/9/2567 18:17:24
Technique: ICP Centinuous
Autosampler: S18

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

Method Loaded

Method Name: DLRL-Cal

IEC File:

Method Description: Calibration for later test

Method Last Saved: 27/9/2567 18:48:23
MSF File:

Sequence No.: 1

Sample ID: Calib Blank 1
Analyst:

Initial Sample Wt:
Dilution:

Wash Time:

Nebulizer Parameters: Calib Blank 1

Autosampler Location:

Date Collected: 27/9/2567 18:48:32
Data Type: Original

Initial Sample Vol:

Sample Prep Vol:

Analyte Back Pressure Flow
All 187.9 kPa 8.55 L/min
Mean Data: Calib Blank 1
Mean Corrected Calib
Analyte Intensity Std,Dev. RSD Conc. Units
As 193,696 24.2 6.15 25.39% [e.08] mg/L
Zn 213.857 495.8 9.47 2.33% [8.80] mg/L
Mn 257.518 454.5 55.73 12.26% [0.98] mg/L
La 379.478 68.3 4.48 5,55% [e.e8] mg/L
Ba 455.483 12522.9 B7.42 B.70% [0.88) mg/L
Ba 493.408 9724.3 90.69 0,93% [@.ee] mg/L
Sequence No.: 2 Autosampler tocation:
Sample ID: Calib Std 1 Date Collected: 27/9/2567 12:52:55
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 186.8 kPa 9.55 L/min
Mean Data: Calib Std 1
Mean Corrected Calib
Analyte Intensity Std.Dev. RSD Conc. Units
As 193.696 18332.8 118.28 1.14% {5.8] mg/L
Zn 213.857 114998.8 1368.71 1.18% [1.8] mg/L
Mn 257.61@ 1278683.3 34989.13  2.67% {1.8] mg/L
La 379.478 276884.5 4517.14  1,83% {1.8] mg/L
Ba 455.483 698163.6 19112.73 2.74% £6.1] mg/L
Ba 453,408 525883.8 7197.41 1.37% [e.1] mg/L
Calibration Summary
As 193.696 1 Lin, Calc Int -2.8 2867 ©.00000 1.800080
Zn 213,857 1 Lin, Cale Int 8.8 115608 B.90008 1.e80000
Mn 257.618 1 Lin, Calc Int 8.9 1279668 ©.08000 1.860000
La 375.478 1 Lin, Calc Int 8.8 276800 2.08009 1.680000



Ba 455.483 1 Lin, Calc Int 6.e 6982888 ©.60000 1.0e80008
Ba 493.488 i Lin, Calc Int B.e 5258888 B.00808 1.8e0860e
Sequence No.: 3 Autosampler Location:
Sample ID: 1% HNO3 Date Collected: 27/9/2567 18:55:58
Analyst: Data Type: Original
Initial Sample Wt: Initial Sample Vol:
Dilution: Sample Prep Vol:
Wash Time:
Nebulizer Parameters: 16% HNO3
Analyte Back Pressure Flow
All 187.8 kPa 2,55 L/min
Mean Data: 16% HNO3

Mean Corrected Calib. Sample
Analyte Intensity Conc. Units Std.Dev. Conc. Units std.Dev. RSD
As 193.696 988.6 8.5 mg/L 8.25 478.1 g/L 294,98 61.768%
Zn 213.857 485.2 e.6 mg/L 8.00 4.2 g/L 4.08 94.81%
Mn 257.618 1248.6 e.8 mg/L 8.6e i.e g/L 8.34 34.95%
La 379.478 181.6 e.8 mg/L 6.08 8.4 g/l 8.17 46.17%
Ba 455.403 467.6 e.8 mg/L 8.08 8.1 g/L 8.85 75.51%
Ba 493.408 449.7 e.2 mg/L 6.08 8.1 g/L 8.91 8.86%
Method Loaded
Method Name: DLRL-Check Method Last Saved: 25/2/2543 11:12:48
IEC File: MSF File:
Method Description: As-68,Zn-2, Mnl.¢,La-3,Ba455-08.3,Ba493-0.6
Sequence No.: 4 Autosampler Location:
Sample ID: 2% HNO3 Date Collected: 27/9/2567 18:59:33
Analyst: Data Type: Original
Initial Sample Wt: Initial Sample Vel:
Dilution: Sample Prep Vol:
Wash Time:
Nebulizer Parameters: 2% HNO3
Analyte Back Pressure Flow
All 1B6.@ kPa 8.55 L/min
Mean Data: 2% HNO3

Mean Corrected Calib. Sample
Analyte Intensity Conc. Units Std.Dev. Conc. Units Std.Dev. RSD
As 153.696 -14.2 -8.8 mg/L e.ee -6.9 g/L 3.85 44.45%
Zn 213.857 -157.8 -e.8 mg/L 0.80 -i.4 g/L 8.11 7.91%
Mn 257.619 -162.2 -8.8 mg/L a.aa -8.1 g/L 2.3 24.99%
La 379.478 53.6 e.8 mg/L 6.680 8.2 g/L .16 B83.98%
Ba 455.483 387.1 2.8 mg/L e.e8 8.1 g/L 2,93 48.81%
Ba 493.488 260.9 8.8 mg/L .08 8.8 g/L 0.94 75.57%




Analysis Begun

Start Time: 27/9/2567 11:18:18 Plasma On Time: 27/9/2567 18:17:24
Logged In Analyst: TET Technique: ICP Continuous
Spectrometer: Optima 80ee Autosampler: S1@

Sample Information File:

Batch ID:

Results Data Sei: DLXL_A270924

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

Method Loaded

Methed 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 Pate Collected: 27/9/2567 11:18:14
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 188.8 kPa 8.55 L/min

Mean Data: Calib Blank 1

Mean Corrected Calib
Analyte Intensity Std.Dev. RSD Conc. Units
As 193.695 36.8 3,17 B.e62% [e.e8] g/L
Se 195.826 37.9 0.88 2.37% [e.eB] E/L
T1 198.861 -63,7 8.31 13.05% [@.e8] Eg/L
Pb 22@.353 452.8 5.57 1.23% [6.88] g/L
Sequence No.: 2 Autosampler Location:
Sample ID: DL-Standard Date Collected: 27/9/2567 11:12:44
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 187.8 kPa 8.55 L/min

Mean Data: DL-Standard

Mean Corrected Calib
Analyte Intensity Std.Dev, RSD Cone. Units
As 193.696 8456.7 552,97 6.54% [1ee8] g/L
Se 196,026 746.3 33.45 4.48% [se8] g/L
T1 198.801 10699.7 205,35 1,92% [1ee8] g/L
Pb 220.353 23233.1 423,85  1.82% [see] g/L

Calibration Summary

As 193,696 1 Lin, Calc Int a.e 8.457 0. 8000 1.0e0000
Se 1%96.826 1 Lin, Calc Int e.e 1.493 0.epeee 1.888080
T1 1%96.881 1 Lin, Calc Int 8.8 1e.7@ 6.e00ee 1.0060080
Pb 220.353 1 Lin, Calc Int -p.e a6.47 ©.6oe0e 1.008088
Sequence No.: 3 Autosampler Location:

Sample ID: 1@%HNO3 Date Collected: 27/9/2567 11:15:41



Analyst:

Initial Sample Wt:
Dilution:

Wash Time:

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

Nebulizer Parameters: 18%HNO3
Analyte Back Pressure Flow
All 186.@ kPa @.55 L/min
Mean Data: 10%HNO3

Mean Corrected Calib. Sample
Analyte Intensity Conc. Units Std.Dev. Conc. Units Std.Dev. RSD
As 193.696 91.2 19 g/L 3.608 8 g/L 3.8 27.84%
5& 196.926 41.2 38 g/l 5.83 3@ g/L 9.83 35.57%
Tl 198.861 6.5 1 g/L 1.a8 1 g/L 1.88 178.82%
Pb 228.353 29.3 1 g/L 8.27 1 g/L .27 43.60%
Method Loaded
Method Name: DLXL-Check Method Last Saved: 25/2/2543 18:51:16
IEC File: MSF File:
Method Description: Sample Std.Dev As/T1l <=1 g/l ,Se<=-5 g/l ,Pb¢=3 g/l
Sequence No.: 4 Autosampler Location:
Sample ID: 2%HNO3 Date Collected: 27/9/2567 11:18:1%
Analyst: Data Type: Original
Initial Sample Wt: Initial Sample Vel:
Dilution: Sample Prep Vol:
Wash Time:
Nebulizer Parameters: 2%HNO3
Analyte Back Pressure Flow
All 188B.8 kPa 8.55 L/min
Mean Data; 2%HNO3

Mean Corrected Calib. Sample
Analyte Intensity Conc. Units s5td.Dev. Cone, Units Std.Dev. RSD
As 193.696 23.1 8.89 38.48%
Se 196.826 54.9 5.e0 13.59%
Tl 196.881 -58.5 8.49 14,53%
Pb 228.353 434,.8 9.17 4.18%



Method Loaded
Method Name: Precison Method Last Saved: 22/4/2554 18:28:08
IEC File: MSF File:

Method Description: N=18- 1.0% RSD

Sequence No.: 3 Autosampler Location:

Sample ID: Precision Date Collectied: 27/9/2567 1B:36:22
Analyst: Data Type: Original

Initial Sample Wt: Initial Sample Vol:

Dilution: Sample Prep Vol:

Wash Time:

Nebulizer Parameters: Precision
Analyte Back Pressure Flow
all 188.8 kPa 8.55 L/min

Mean Data: Precision

Mean Corrected Calib. Sample
Analyte Intensity Conc. Units Std.Dev. Cone. Units Std.Dev.
Zn 286.268 242436.8 1928.28
Mg 28@.271 2192985.1 143e5.85
Mg 285,213 122825.5 1173.82

Ba 455.403 5765331.2 22705.37

RSD
0.868%
0.65%
8.96%
8.39%




Certificate of Calibrator
for ST-120 Sound Calibrator

No.

Name of Product

SCARLET | TECH

202312214143

s

z

Callbration Laloratory

Sound Calibrator

Type ST-120
Serial Number ST120C0263E
Specification Class 1
Date 2023/12/21
Tested by
1. Outside : OK
2. Sound Pressure Level @ 93.97 dB ; 114.03 dB
3. Frequency 998.30 Hz

4. Distortion :

Environment conditions :
Air temperature *

Relative humidity :

Static pressure :

1.15%;135%

18 °C
62 %
101.9 kPa

Scarlet Tech Co., Ltd.
4F-3, No. 347, HePing E Rd, 2nd Sec, DaAn District, Taipei City 104, Taiwan
E-mail: info@scarlet.com.tw  www.scarlet-tech.com
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Sound Level Meter Calibration Report

Equipment Type : Sound Level Meter Calibration Date ¢ 1-July-2024
Calibrator : TENMARS Sound Calibrator TM-100 Barometric pressure (mmHg) . 7500 mmHg
Standard : IEC 60942 Temperature (2343)°C 2500 °C
Accuracy :94.0 £0.3 dB and 114.0=0.5 dB Relative Humidity(S0+£15%) : 500 % RH
Frequency rat 1,000 Hz 1% Dued Date of Calibrate 31-July-2024
Calibrator Serial NO. : ST120C0263E
I Instrument Calibrated Reference Before Adjust IAfter Adj usq Deviation | Result
tem 1 1 vy
Brand Model | Serial NO,|  Acoustic dB afafil | n¥ed 2| nSefi3| nde +dB +dB Calibrate
94.0 94.1 94.1 94.1 94.1
21 ACO 6226 070049 94.0 0.1 PASS
114.0 114.1 114.1 1141 114.1
94.0 94.1 94.1 94.1 94.1
23 RION NL-21 | 00487676 94.0 0.1 PASS
114.0 114.1 11414 114.1 1141
94.0 93.8 93.8 93.8 93.8
25 ACO 6226 100098 94.0 0.2 PASS
114.0 113.8 113.8 | 113.8 | 1138
94.0 94.1 94.1 94.1 94.1
26 ACO 6226 100099 94.0 0.1 PASS
114.0 1141 114.1 1141 114.1
94.0 93.9 93.8 93.9 953.9
28 ACO 6226 100101 94.0 0.1 PASS
114.0 114.0 114.0 | 114.0 | 114.0
94.0 94.2 94.2 94.2 94.2
29 ACO 6226 100102 94.0 0.2 PASS
114.0 1142 | 1142 | 1142 | 1142
94.0 93.7 93.7 93,7 93.7
30 ACO 6226 100106 94.0 0.3 PASS
114.0 113.8 | 113.8 | 113.8 | 113.8
94.0 94.1 94.1 94.1 94.1
31 ACO 6226 110098 94.0 Q.1 PASS
114.0 114.0 | 1140 | 1140 | 114.0
94.0 94.0 94.0 94.0 94.0
32 ACO 6226 110105 94.0 0.0 PASS
114.0 114.0 | 1140 | 1140 | 114.0
94.0 94.2 94.2 94.2 94,2
34 ACO 6226 110099 94.0 0.2 PASS
114.0 114.1 114.1 114.1 114.1
Calibration By
Approve by : QTU\M\AV\ ’ ™

Thal Environmental Technic Limlted  1/6 Sof Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Banghkek 10240 Thailand
® Tel: +66(0)2373-7799(Auto) Fax:+66{0)2373-7979 @ admin@tet1995.com ® wwwi.tet1995.com
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Sound Level Meter Calibration Report

Thai Environmental Technic Limited

VIEN imatinaunadenlng 3na

Equipment Type :Sound Leve! Meter Calibration Date 1-July-2024
Calibrator : TENMARS Sound Calibrator TM-100 Barometric pressure (mmHg) ;. 7500 mmHg
Standard : IEC 60942 Temperature (2343)°C 2500 °C
Accuracy :94.0 £0.3 dB and 114.0+0.5 dB Relative Humidity(S0£15 %) . 500 %RH
Frequency cat 1,000 Hz 1% Dued Date of Calibrate 31-July-2024
Calibrator Serial NO. : 8T120C0263E
. Instrument Calibrated Reference Before Adjust After Adjusq Deviation | Result
tem o 1) L] ]
Brand Model | Serial NO.| Acoustic dB AsaAL | n¥afi 2 | ndefi 3| i +dB +dB Calibrate
94.0 941 94.1 94.1 24.1
35 ACO 6226 110097 94.0 0.1 PASS
114.0 114.0 114.0 | 114.0 | 114.0
94.0 93.9 93.9 93.9 93.9
36 ACO 6226 110102 94.0 0.1 PASS
114.0 114.0 1140 | 114.0 | 114.0
94.0 94.1 94.1 94.1 94.1
37 ACO 6226 110101 94.0 0.1 PASS
114.0 1140 | 1140 | 114.0 | 1140
4.0 94.2 94.2 94.2 94.2
38 ACO 6226 110106 94.0 0.2 PASS
114.0 1144 | 1141 | 1141 | 1141
94.0 94.1 94.1 94.1 941
39 ACO 6226 110104 94.0 0.1 PASS
114.0 114.1 1141 | 11441 114.1
94.0 94.3 94.3 94.3 94.3
40 ACO 6226 110100 94.0 0.3 PASS
114.0 1142 | 1142 | 1142 | 114.2
94.0 94.3 94.3 94.3 94.3
41 ACO 6226 130127 94.0 0.3 PASS
114.00 114.2 1142 | 1142 | 114.2
94.0 94.2 94.2 94.2 94.2
42 ACO 6226 130128 ' 94.0 0.2 PASS
114.0 114.0 1140 | 114.0 | 114.0
94.0 94.1 94.1 941 94.1
44 ACO 6226 130130 94.0 0.1 PASS
114.0 1141 | 1141 | 1141 § 1141
94.0 94.1 94.1 94.1 94.1
45 ACO 6226 130131 94.0 0.1 PASS
114.0 114.0 114.0 | 114.0 | 114.0
Calibration By
Approve by ! VTO\MU\ﬁ\ l ™

Thai Environmental Technle Limited

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

1/6 Sof Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
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Sound Level Meter Calibration Report

Equipment Type : Sound Level Meter Calibration Date : 1-July-2024
Calibrator : TENMARS Sound Calibrator TM-100 Barometric pressure (nmHg) ;7500 mmHg
Standard :1EC 60942 Temperature (23+3)°C . 2500 °C
Accuracy :94.0 £0.3 dB and 114.0£0.5 dB Relative Humidity(S0£15%) ;. 500 %RH
Frequeney :at 1,000 Hz +£1% Dued Date of Calibrate : 31-July-2024
Calibrator Serial NO. : ST120C0263E
It Instrument Calibrated Reference Before Adjust |After Adjust] Deviation Result
cm 9 T T
Brand | Model |Serial NO.| Acoustic dB | n%afi1 |nTafiz|nTafi3| whe +dB +dB | Calibrate
84.0 94.0 94.0 94.0 94.0
46 ACO 6236 112029 94.0 0.0 FASS
114.0 13.9 | 113.8 | 1139 | 1138
94.0 94.1 94.1 94 .1 94.1
48 ACO 6236 152074 94.0 0.1 PASS
114.0 1140 | 1140 | 1140 | 1140
94.0 93.8 93.8 93.8 93.8
49 ACO 6236 152075 94.0 0.2 PASS
114.0 1139 | 1139 | 113.9 | 1138
94.0 94.1 94.1 94.1 94.1
50 ACO 6236 152076 94.0 0.1 PASS
114.0 1140 | 114.0 | 1140 | 1140
94.0 04.2 942 94.2 942
51 ACO 6236 152077 94.0 0.2 PASS
114.0 1141 1141 | 1149 | 1141
94.0 93.9 93.9 93.9 93.9
52 ACO 6226 150142 94.0 0.1 PASS
114.0 113.9 | 113.8 | 1139 | 1138
94.0 94.1 94.1 94.1 94.1
53 ACO 6226 160095 94.0 0.1 PASS
114.0 114.0 114.0 114.0 | 114.0
94.0 93.9 93.9 93.9 93.9
54 ACO 6226 160096 924.0 0.1 PASS
114.0 113.9 113.9 113.9 113.9
84.0 94.0 94.0 94.0 94.0
55 ACO 6226 160097 94.0 0.0 PASS
114.0 114.1 114.1 114.1 114.1
94.0 94 .1 94.1 94.1 84.1
56 ACC 6226 160098 94.0 0.1 PASS
114.0 114.0 114.0 114.0 | 114.0

Calibration By

Approve by PTO\HU\:?\ 'M

Thai Environmental Technlc Limlted  1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkak 10240 Thailand
@ Tel: +66[0)2373-7799(Aute) Fax: +66(0)2373-797% @ admIn@tet1995.com @ www.iet1995.com
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Sound Level Meter Calibration Report

Equipment Type : Sound Level Meter Calibration Date 1-July-2024
Calibrator : TENMARS Sound Calibrator TM-100 Barometric pressure (mmHg) . 7500 mmHg
Standard : TEC 60942 Temperature (23+3)°C 2500 °C
Accuracy : 94,0 £0.3 dB and 114.0+0.5 dB Relative Humidity(50+£15%) . 500 % RH
Frequency 1at 1,000 Hz £1% Dued Date of Calibrate 31-July-2024
Calibrator Serial NO. 1 ST120C0263E
It Instrument Calibrated Reference Before Adjust After Adjusll Deviation Result
em [~ 19 v T .
Brand Model | Serial NO.| Acoustic dB nsIi1 | nSaf 2 | n¥afi 3| 1nfw +dB +dB Calibrate
94.0 93.8 93.8 93.8 93.8
57 ACO 6226 160099 - 84.0 0.2 PASS
114.0 113.7 | 113.7 | 1137 | 113.7
94.0 93.8 938 93.8 93.8
58 ACO 6226 160143 94,0 0.2 PASS
114.0 113.9 | 1139 | 1139 | 113.9
94.0 94.3 94.3 94.3 94.3
59 ACO 6226 160203 84.0 0.3 PASS
114.0 114.2 | 1142 | 1142 | 114.2
94.0 941 941 94.1 94.1
60 ACO 6226 160204 94.0 0.1 PASS
114.0 114.0 | 114.0 | 114.0 | 114.0
94.0 93.9 93.9 93.9 93.9
61 ACO 6226 160205 84.0 0.1 PASS
114.0 113.8 | 113.8 | 113.8 | 113.8
94.0 94.0 94.0 94.0 94.0
62 ACO 6226 160211 94.0 0.0 PASS
114.0 1139 | 1139 | 1139 | 113.9
94.0 5941 94.1 94.1 94.1
63 ACO 6226 160212 94.0 0.1 PASS
114.0 114.0 | 114.0 | 1140 | 1140
94.0 94.1 94.1 94.1 94.1
64 ACO 6226 160213 94.0 0.1 PASS
114.0 114.0 | 114.0 | 1140 | 114.0
94.0 93.9 93.9 93.9 93.9
66 ACO 6226 160215 94.0 0.1 PASS
114.0 113.8 | 113.8 | 113.8 | 1138
94.0 93.9 93.9 93.9 83.9
67 ACO €226 160216 94.0 0.1 PASS
114.0 1139 | 113.9 | 1139 | 113.9
Calibration By :
Approve by : Pmr‘?um [ ™

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




NSC-TISI-TIS 17025
sTISTR CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-67/0566 MTC No. EEL. BP.  1/0867

CALIBRATION CERTIFICATE

Submitted by : THAI ENVIRONMENTAL TECHNIC LIMITED.
Address : 1/6 Soi Ramkhamhaeng 145, Khwaeng/Khet Saphansung, Bangkok, 10240, Thailand.
Calibrated at : Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre.

Soi 1C, Bangpoo Industrial Estate, Sukhumvit Rd., Muang, Samutprakan 10280.

Instrument Calibrated : Ambient Environment

Description : Sound Calibrator Temperature 1 (23+3)°C
Manufacturer : Tenmars Relative Humidity :(50+15)%

Model : TM-100 Ambient Pressure (101,325 + 1.500) kPa
Serial No. 1 180501628

Standards used : 1. Digital Function Synthesizer NF Electronic DF-193A /N 122037,
2. Measuring Amplifier Bruel&Kjaer 2636 S/N 1537484.
3. Programumable Attenuator Tamagawa TPA-303A S/N OF 2214,
4. Digital Multimeter Agilent 34401A S/N MY44005560.
5. Pressure Transmitter Vaisala PTB202AD S/N T0650001,
6. Audio Analyzer Panasonic VP-7722A S/N 041477D122.
7..Condenser Microphone B&K 4180 S/N 2633526,
Calibration Procedure: CP-102-04 based on IEC 60942-2003. The sound pressure leve] of instrument was
measured by standard microphone using an insert voltage technique.

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

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

measured values only. -

Date of Receipt 1 1 Aug. 2024
Date of Calibration : 13 Aug. 2024 lli’w

The results relate only to the items tested/calibrated or value assigned.
Advertising the Report/Certificate and publicity of the results except in full are prohibited untess written pemnission is obtained from the governor of TISTR.

FM.BL.MTC.002 Rev.5

Head Office Office/Laboratory Office

35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang, 668 Mu 2 Tambon Bangpoomai, Amphoe Muang Samutprakan, 196 Phahonyothin Road, Ladyao, Chatuchak,
_—Changwat Pathumthani 12120, Thailand . Changwat Samutprakan 10280, Thaitend . _ . . Bangkok 10900, Thailand _ ___ . . ... . __

Tel. (66) 0 2577 9036 Tel. (66) 0 2323 1672-80 ext. 115, 116 Tel. (66) O 2579 1121-30 ext, 5219, 5225, 5217

£ax. (66) 0 2577 9009 (66) 08 3219 9440 (66) 08 1889 6327

E-mail : mtc@tistr.or.th Website : wwwe.tistr.or.th



ITISTR

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-67/0566 MTC No. EEL. BP. 1/0867
The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage

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

Nominal Output of Unit Under Test = 94 dB re 2011Pa at 1000 Hz
Acoustic Output in dB re 20uPa , Corrected to Reference Conditions : 101.325 kPa , 23.0°C and 50 %RH

1. Sound Pressure Level

Standard Microphone Measured Sound Pressure | Deviated value| Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) TIEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 94.58 0.58 +0.10 +0.75 dB
2. Frequency
Standard Microphone Measured Frequency Deviated value| Uncertainty Tolerance limit
Type (Hz) (Hz) {(Hz) 1EC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 990.7 -9.3 +1.5 +2.0%

3, Total distortion

Standard Microphone Measured Total distortion Uncertainty Tolerance limit
Type (%) (%) IEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 1.74 +0.50 14.0%

Note : 1. No adjustment.
2. The calibrator pressure correction was not included.

3, The microphone volume correction was not included.

Date of Calibration 1 13 Aug, 2024 21 ‘j}

The results relate only to the items tested/calibrated or value assigned.
Acivertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the governor of TISTR.

FM.BL.MTC.002 Rev.4

Head Office Office/Laboratory Office

35 Mu 3 Tambon Khlong Ha, Amghoe Khlong Luang  Sai 1C, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahonyothin Read, Chatuchak, Bangkak 10900,
Changwat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thalland  Thailand

Tel. (66) 0 2577 9000 Tel. (66) 0 2323 1672-80 ext, 115, 116 Tel. (66) 0 2579 1121-30 ext, 5219, 5225, 5217
Fax. {66} 0 2577 9009 Fax. {66) 0 2323 9165 Fax, {66) 0 2579 8592

E-mail : umpai@tistr.orth Websitevwwwitistrorth  E-mail : mtc@tistr.or.th E-mail : sumalee@tistr.or.th




NSC-TISI-TIS 17035
CALIBRATION Q027

e
fITISTR

THAILAND INSTITUTE QF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-67/0566 MTC No. EEL. BP. 1/0867
Nominal Qutput of Unit Under Test =114 dB re 201.Pa at 1000 Hz

Acoustic Qutput in dB re 20uPa , Corrected to Reference Conditions : 101.325 kPa, 23.0 °C and 50 %RH

1. Sound Pressure Level

Tolerance limit
IEC60942:2003 Class 2
+0.75 dB

Standard Microphone Measured Sound Pressure | Deviated value| Uncertainty
Type Level (dB) (dB) {dB)

1/2 inch Bruel&Kjaer 4180 114.61 0.61 +0.10
2. Frequency

Standard Microphone Measured Frequency Deviated value| Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) 1EC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 985.9 -14.1 +1.5 +2.0%
3. Total Distortion
Standard Microphone Measured Total Distortion Uncertainty Tolerance limit
Type (%) (%) | IEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 3.00 +0.70 +4.0%

Note : 1. No adjustment.

2. The calibrator pressure correction was not included.

3. The microphone volume correction was not included.

Calibrated by : Approved by :

.................................................

(Mr.Weerachal Deechaiyae)

) i
33T TH
Electrical and Electronic Standards Laboratory
Date of Calibration 13 Aug. 2024 Industrial Metrology and Testing Service Centre
Date of Issue 15 Aug. 2024 Ref : 2011267080102854001

End of Certificate 3/3

The results relate only to the items tested/calibrated or value assigned.
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the governor of TISTR.

FM.BLMTC.002 Rev.5

Head Office Office/Laboratory Office
35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang, 668 Mu 2 Tambon Bangpoomail, Amphoe Muang Samutprakan, 196 Phahonyothin Road, Ladyao, Chatuchak,

Changwat Pathumthani 12120, Thailand Bangkok 10900, Thailand
Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
(66) 08 1889 8827

Tel. (66} 0 2577 9036
Fax. (66) 0 2577 9009

Changwat Samutprakan 10280, Thailand

Tel. {66} 0 2323 1672-80 ext. 115, 116
(66) 08 3219 9440

E-mail : mtcatistr.or.th Website : wwwr.tistr.or.th
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Sound Level Meter Calibration Report

Equipment Type :Sound Level Meter Calibration Date 1-Tuly-2024
Calibrator : TENMARS Sound Calibrator TM-100 Barometric pressure (mmHg) . 7590 mmHg
Standard :1EC 60942 Temperature (2343)°C 2500 °C
Accuracy :94.0 £0.3 dB and 114.0+0.5 dB Relative Humidity(S0£15%) . 500 %RH
Frequency 1at 1,000 Hz £1% Dued Date of Calibrate 31-July-2024
Calibrator Serial NO. : 180501628
i Instrument Calibrated Reference Belore Adjust After Adjusd Deviation Result
em ' v T T
Brand | Model | Serial NO.| Acoustic dB | n3ah1 [nfani2|afsfi3| wde +dB +dB | Calibrate
94.0 93.8 93.8 93.8 93.8
57 ACO 6226 160099 - 94.0 0.2 PASS
114.0 1137 | 1137 | 1137 | 1137
94.0 93.8 93.8 93.8 93.8
58 ACO 6226 160143 94.0 0.2 PASS
114.0 1139 | 1139 | 1138 | 1139
94.0 94.3 94.3 94.3 894.3
59 ACO 6226 160203 94.0 0.3 PASS
114.0 1142 | 1142 | 1142 | 1142
94.0 94.1 941 94.1 94 .1
60 ACCO 6226 160204 84.0 0.1 PASS
114.0 114.0 1140 | 114.0 | 1140
94.0 93.9 93.9 893.9 93.9
61 ACO 6226 160205 94.0 0.1 PASS
114.0 113.8 113.8 | 113.8 | 113.8
94.0 94.0 94.0 94.0 94.0
62 ACO 6226 160211 94.0 0.0 PASS
114.0 113.9 113.9 | 113.9 | 113.9
94.0 94.1 941 94.1 94.1
683 ACO 6226 160212 94.0 0.1 PASS
114.0 114.0 114.0 | 114.0 | 114.0
94.0 94.1 94.1 94.1 94.1
64 ACO 6226 160213 94.0 0.1 PASS
114.0 114.0 | 114.0 | 114.0 | 114.0
94.0 93.9 93.9 93.9 93.9
66 ACO 6226 160215 94.0 0.1 PASS
114.0 113.8 | 1138 | 113.8 | 113.8
94.0 893.9 93.9 93.9 93.9
67 ACO 6226 160216 94.0 0.1 PASS
114.0 1139 | 113.9 | 1139 | 1139
Calibration By
Approve by PTU\Y‘?U\ﬂ ' ™

Thai Environmental Technic Limited  1/6 Sei Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Banghkok 10240 Thailand
® Tel: +66(0)2373-7799(Auto) Fax : +66{0)2373-7979 @ admin@tet1995.com @ www.tet1995.com
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Sound Level Meter Calibration Report

Thai Environmental Technic Limited

USHN Mmadiagaaaaying 9198

Equipment Type : Sound Level Meter Calibration Date 1-July-2024
Calibrator : TENMARS Sound Calibrator TM-100 Barometric pressure (mmHg) . 7500 mmHg
Standard . TEC 60942 Temperature (23+3)°C 2500 °C
Accuracy :94.0 £0.3 dB and 114.00.5 dB Relative Humidity(50£15 %) : 500 % RH
Frequency 1at 1,000 Hz £1% Dued Date of Calibrate 31-July-2024
Calibrator Serial NO. : 180501628
I Instrument Calibrated Reference Before Adjust |After Adjus Deviation Result
tem - ~— —
Brand | Model | Serial NO.| Acoustic dB | n¥sfi1 [ n¥efiz|nSefis| 1n8e +dB +dB | Calibrate
94.0 941 841 94.1 941
68 ACO 6235 222035 94.0 0.1 PASS
114.0 114.1 114.1 114.1 114.1
94.0 941 941 94,1 941
69 ACQO 6236 222037 94.0 0.1 PASS
114.0 114.1 114.1 114.1 1141
94.0 94.0 94.0 94.0 94.0
70 ACO 6236 222038 94.0 0.0 PASS
114.0 114.0 114.0 114.0 114.0
94.0 94.1 941 94,1 941
71 ACO 6236 222039 94.0 0.1 PASS
114.0 114.1 114.1 1141 1141
94.0 94.1 94 .1 94.1 94.1
72 ACO 6236 222040 94.0 0.1 PASS
114.0 114.1 1141 | 114.1 ] 1141
94.0 94.0 94.0 94.0 94.0
74 ACO 6236 222245 94.0 0.0 PASS
114.0 114.0 | 1140 | 1140 | 1140
Calibration By
Approve by ¢ PTO\Y"I‘UW\ I ™

Thai Environmental Technic Limited

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

1/6 Sol Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thalland
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Certificate of Calibration

Certificate Number

Customer

: SPR24020337-4

: Thai Environmental Technic Limited.

METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

Wy,
S,
SN~

\“'-—._-/
/"—""\‘:
WO

’”;i'frllu\“\“

ANS! Matlanal Avetediration Baxa
ACCREDITED

3y

L

(3a

CALIDRATION ARD
DIMENSONAL MEASUREM!

Page : 1 of 3

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

Equipment Name
Manufacturer
Model

Serial Number

ID. Number

Environmental Conditions
Ambient Temperature

Relative Humidity

Location of Calibration

Calibration Procedure

Method of Calibration

Noise Dose Meter

SOUNDTEK
ST-130
200300133

No.28

23°C T 3°C
50% *15 %
In-Lab

SP-CPE-04-01

Received Date
Calibration Date

Recommend Due Date

Date of Issue

21 Feb 2024
23 Feb 2024
23 Feb 2025

24 Feb 2024

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

requirement of ISO/IEC 17025:2017 in accerdance with reference procadure. Standards used to perform

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

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

received.Qur 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).

Calibrated by

Mr.Karoon Pengsalung

Calibration Officer

Approved by

Ve

{ Mr.Nirut Loha)

Authorized Signatory

SP-FM-04-15 rev.0
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Cerificate Number

METROLOGY SYSTEM ( THAILAND ) CO_LTD.

U
oy Ve
S oasSS 7
SN
e
ANSI Nalionai Agchediatino Poard
M ANS) Nelionat decieiation Boarg
3

Calibration Report

SPR24020337-4

Reference Standards

i,f-——/’_—'\\\\ ACCRERITED

Page:2 of 3

Equipment Name

Model

Serial No.

Certificate No.

Due. Date

Sound Level Calibrator

5T-120

211203773

EEL.BP. 140/0167

26 Jan 2025

=
I

Traceability

This certification is traceable to the [nternational System of Unit maintained at :

TISTR - Thailand Institute of Scientific and Technological Research

SP-FM-04-15 rev.0

CALIDAATION ANE
DIMENSIONAL MEASUREMENT
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METROLOGY SYSTEM ( THAILAND ) CO.,LTD.
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Result of Calibration

[9)]

L}

& Certificate No, : SPR24020337-4 Page : 3 of 3
=

8

— Range : 94 to 114 dB Function: @1kHz

=

=)

ozu Select A Unit : dB
c§> Standard UUC Reading Error Uncertainty

3 i +

Uci Setting Fast Slow Fast Slow (£)

o

@ 94 94.0 94.0 0.0 0.0 0.15

5 114 114.0 114.0 0.0 0.0 0.15

g

3

=

g Select C Unit  dB
E .

by Standard UUC Reading Error Uncertainty
= i +

— Setting Fast Slow Fast Slow (£)

—

=) 94 94.0 94.0 0.0 0.0 0.15

o

a 114 113.9 113.9 -0.1 -0.1 0.15

._|

o

— Select Z Unit : dB
5

@ .

= Standard UUC Reading Error Uncertainty
W i +

w Setting Fast Slow Fast Slow (+)

N

M

& 94 94.0 894.0 0.0 0.0 0.15

‘_’3‘ 114 114.0 114.0 0.0 0.0 0.15

Em_

-

Jec)

é Note :

i The result of calibration was found accurate as show on date and place of calibration only.
g This Certificate is not certified for any commercial transaction.

=

«

c

D Measurement Uncertainty

Q]

%E The reparted uncertainty of measurement is the expanded uncertainty obtained by muitiplying the
gf standarg uncertainty with the coverage factor k = 2.00, providing a level of confidence approximately 95%.
'8 — End of Certificate -

=3

SP-FM-04-15 REV.0
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Certificate of Calibration

Certificate Number

Cusiomer

: SPR24020220-38

: Thai Environmental Technic Limited.

METROLOGY SYSTEM ( THAILAND ) CO.,LTD.
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CALIBRATIOR AND
DIMENSIONAL MEASUREMENT

Page: 1 of 3

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

Sung, Bangkok 10240, Thailand.

Equipment Name
Manufacturer
Model

Serial Number

ID. Number

Environmental Conditions

Ambient Temperature
Relative Humidity

Location of Calibration

Calibration Procedure

Method of Calibration

Noise Dose Meter

SOUNDTEK
ST-130
220100054

No.34

23°CT 3°C
50% t15%
In-Lab

SP-CPE-04-01

Received Date
Calibration Date

Recommend Due Date

Date of Issue

14 Feb 2024
15 Feb 2024
15 Feb 2025

16 Feb 2024

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

requirement of ISO/IEC 17025:2017 in accordance with reference procedure. Standards used to perform

this calibration are ceriified by to NIST ar equivalent, National metrology institute, Natural physical constants

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

recelved.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).

Calibrated by :

Mr.Chumpon Dokpikul

Calibration Officer

Approved by

( Mr.PrayOtxn Topart )

Authorized Signatory

SP-FM-04-15 rev.0
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Certificate Number : SPR24020220-38

Reference Standards

 METROLOGY SYSTEM ( THAILAND ) CO.,LTD.
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Calibration Report

CIMENSIOHAL MEASUREMENT

Page :2 of 3

Equipment Name

Model

Serial No.

Certificate No.

Due. Date

Sound Level Calibrator

ST-120

211203773

EEL.BP. 140/0167

26 Jan 2025

Traceability
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This certification is traceable to the International System of Unit maintained at :
TISTR - Thailand Institute of Scientific and Technological Research

SP-FiM-04-15 rev.0



 METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

w1,
N

S\I\_\-—__-/}’;_
7—;’4//‘\\//"____\‘\;5: riﬂagm:uﬂccgn:u:«:n:
IR N
a [ ] IREMENT

Result of Calibration
[8)]
=
W Certificate No. : SPR24020220-38 Page : 3 0f 3
g
— Range : 94 to i14 dB Function: @1kHz
=
g P
& Select A Unit : dB
= Standard UUC Reading Error Uncertainty
o i +
a Setting Fast Slow Fast Slow (=)
s
Ug 94 94.0 94.0 0.0 0.0 0.15
& 114 114.0 114.0 0.0 0.0 0.15
=
o
3
%:3— Select C Unit : dB
— .
E Standard UUC Reading Error Uncertainty

i +
i Setting Fast Slow Fast Slow (%)
_.1
g g4 4.0 94,0 0.0 0.0 0.15
g_ 114 114.0 114.0 0.0 0.0 0.15
_l
©
o Select Z Unit : dB
&
= Standard UUC Reading Error Uncertainty
e . -}
g Setting Fast Slow Fast Slow (+)
N
§ 94 94.0 94.0 0.0 0.0 0.15
o 14 114.0 114.0 0.0 0.0 0.15
e
3
c?
g Note :
3 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.
=
@
c
én Measurement Uncertainty
e The reported uncertainty of measurement is the expanded uncertainty obtained by multiplying the
0
gc standard uncertainty with the coverage factor k = 2.00, providing a level of confidence approximately 95%.
§ — End of Certificate -
@]
3

SP-FM-04-15 REV.0
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) i‘l\h\\:—///é'

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES

P
534/4 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG, BANGKOK 10259 "/,,”/r?‘\‘,\\‘
TEL. 0-2717-3000-24 FAX. 0-2719-9484 ulule NSC-TISKTIS 7025
GALIBRATIGN 0008
Certificate of Calibration  Certificate No.: 24Hs59
Page: 10of2
Equipment : Thermal Environment Meonitor
Manufacturer: JANTYTECH This cerlificate may not be reproduced other than in full,
except with the prior written approval of the head of
Model : JT2011-E2A Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: 3522210142
ID No.: HD 4
Condition As-Received: Used ltem
Received Date: 12 March 2024
Calibration Date: 18 March 2024
Reference: 2403-0381DSC Submitted by: Thai Environmental Technic Limited
Ambient Temperature: ( 25 £ 3 ) °C
Relative Humidity: (50 £ 20) % 1/8 Sol Ramkhamhaeng 145, Khwaeng/Khet Saphan Sung,
Bangkok 10240

Calibration were conducted using in-house calibration procedure CP-H03 according to comparison with
standard temperature probe for temperature measurement function into humidity / temperature chamber.

Procedure used:

Condition of this result of calibration

1.Reference standards instruments :

Instrument Modet Serial No. Certificate No. Due Pate
1) Handheld Thermometer With Sensor 1521 ASA339 2311238 16 Oct 2024

2.The certificate is valid only to the item calibrated on date and place of calibration,
3.This Certification is traceable to the Inlernational System of Unit maintained through:-
-Technology Promotion Association (Thalland-Japan}, NSC-ONSC Accredited No, Calibration 0008

Calibrated by :  Somchai Dumwor Approved Signatory : 6 i

tssue Date : 25 March 2024 {+f ] Chakrit Waewwanjua

[ 1Pomthippa Tameyakui
[ JUnnopphol Harachai




Result of Calibration:- Without Adjustment
Function: Temperature Measurementfor Tn
Standard uuck
Temperature Reading
(°C) (°C)
20.019 19.8
30.028 29.9
39.998 39.8
Result of Calibration:- Without Adjustment
Function: Temperature Measurementfor Tnw
Standard uucx
Temperature Reading
(°c) (°C)
20.019 18.9
30.028 29.9
39.998 38.9
Result of Calibration:- Without Adjustment
Function: Temperature Measurementfor Tg
Standard uuc
Temperature Reading
(°C) (°C)
20.019 19,9
30.028 29.9
39,998 39.8

UUC™ : Unit Under Calibration

Error
°C)
-0.219
-0.128
-0.098

Error
(c)
-0.119
-0.128
-0.098

Error
(*C)
-0.119
-0.128
-0.198

Cert. No.: 244559
Page.: 2 of 2

Uncertainty
of Measurement
{°C)
0.42
0.42
0.42

Uncertainty
of Measurement
(#°C)

0.42
0.42
0.42

Uncertainty
of Measurement
(£°C)

042
042
0.42

The reported uncertainty of measurement was base on standard uncertainty multiplied

by coverage factor k = 2.00, providing confidence level approximately 95%.

-olo-
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41208146 .




Equipment :
Manufacturer:
Medel :

Serial No.:

ID No.:

Condition As-Received:

Received Date;

Calibration Date:

Reference:
Ambient Temperature:

Relative Humidity:

Procedure used:

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250

WL
Q:Q\\“‘ | I‘{,,,,

o/
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) S/

-

!

Voo R

=
4
K

(AR
RIAR

>

HSC-TISETIS17025
CALIBRATICN 0008

TEL. 0-2717-3000-24 FAX. 0-2719-9484

Certificate No. : 24H564
Page: 10of2

Certificate of Calibration

Thermal Environment Monitor

JANTYTEGH This cerificate may not be reproduced other than in full,
except with the prior written approval of the head of
JT2011-E2A Corporale Services 3: Equipment Calibration and Testing Services,
3522210147
HD 9
Used ltem

12 March 2024
18 March 2024

2403-0381DSC Submitted by: Thai Environmental Technic Limited
(25 £3) °C
(50 +20) % 1/6 Soi Ramkhamhaeng 145, Khwaeng/Khet Saphan Sung,

Bangkok 10240

Calibration were conducted using in-house calibration procedure CP-H03 according to comparison with

standard temperalure probe for temperature measurement function into humidity / temperature chamber.

Condition of this result

of calibration

1.Reference standa‘rds instruments :

Instrument

1) Handheld Thermometer With Sensor

Model
1521

Serial No.
A5A339

Certificate No.
2311238

Due Date
16 Oct 2024

2.The certificate is valid only fo the item calibrated cn date and place of calibration.

3.This Certification is traceable to the International System of Unit maintained through:-

-Technology Promotion Association (Thailand-Japan), NSC-ONSC Accredited No. Calibration 0008

Calibrated by :
Issue Date :

Somchai Dumwor
25 March 2024

A

Approved Signatory :
[\/ ] Chakrit Waewwanjua

[ ]Pomthippa Tameyakul
[ ]1Unnopphot Harachai

B 0336877




Cert. No.: 24H564

Page.: 2 of 2
Result of Calibration:- Without Adjustment
Function: Temperature Measurementfor Tn '
Standard uuc* Uncertainty '
Temperature Reading Error of Measurement )
°C) (C) (°C) #°C)
18.970 19.8 -0.170 0.42
20.975 29.9 -0.075 0.42 '
40.004 39.9 -0.104 0.42 ) 3
Result of Calibration:- Without Adjustment
Function: Temperature Measurementfor Tnw : w
Standard uucr Uncertainty
Temperature Reading Error of Measurement i
(C) c) C) (£°C) -
19.970 1.9 -0.070 0.42 i
28,975 29.7 -0.275 0.42
40.004 39.7 -0.304 0.42
Result of Calibration:- Without Adjustment
Function: Temperature Measurementfor Tg
Standard vuc* Uncertainty
Temperature Reading Error of Measurement
(°C) (°C) (°C) #0C)
19.970 19.9 -0.070 0.42
29.975 29.9 -0.075 0.42 .
40,004 39.8 -0.204 0.42 i

UUC* : Unit Under Calibration
The reported uncertainty of measurement was base on standard uncertainty multiplied ‘
by coverage factor k = 2.00, providing corifidence level approximately 85%,

-000-
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