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THAI ENVIRONMﬁNTAL T%CHNIC LIMITED
usun inatndonoadoulng 910

CONTROL UNIT CALIBRATION

( Metric units , mm )

Date 7-Feb-24 Initial  Final Average
Barometric press, Pb | 739.10 759.50 759.30 mmHg
Dry Gas Meter Data Reference Dry Gas Mcter Data

Console No. M5¢-06 Serial No. 913428

Metering System 1D Model. S-110

DGM Number 604 Correction factor{Yr) 1.0209

DGM Model SK25EX Last Calibration Data] 26-May-23
QOrifice Ref . DGM Temperature ( ‘ C)
DGM
manometer DMG |Volume | Ref Dry Gas Meter Time Anag
Correction
setting AH Volume v, [PGM Qutlet | Avg min mm H,0
Inlet T, factor (Y)
mm H2Q | V, Liters | Liters T, T, T
15.00 160.00 100.01 | 28.00 | 28.00 | 29.00 | 28.50 8.36 1.0210 46.0144
25.60 100,00 99,08 | 28.00 | 28.00 | 29.00 | 28.50 6.49 1.0203 46.2635
50.00 100.00 9976 | 28.00 | 28.00 ; 29.00 | 28.50 4.58 1.0201 46.1911
80,00 160.00 99,47 | 28.00 | 28.00 | 29.00 | 28.50 3.59 1.0201 45.5396
10000 100.00 9921 | 28.00 | 28.00 | 29.00 | 28.50 3.23 10209 46,1689
Average £.0205 46,0355
Dued Date of Calibrate 8-Febh-25

Calibrated by : Approved : P?WVIW\} M

MNote: For Calibration Factor Y, the ratio of the reading of the calibration meter to the dry gas meter, acceptable 1olerance of individual values from the average is +-0,02,
Nate: For AH@, Orifice pressure differcntial that equates to 0.75¢f (0.0212m3Anin) a1 standard Lemperaturs and pressure, acoeptable tolerance of individual values from

the averge is +-0.2inches (5. loum)H20.

‘Thai Environmental Techaic Limited 16 Soi Ramkhambacng 145 Khwaeng/Khct Saphan Sung  Bangkok 10240 Thailand

8 Tol: +66(0)2373-7799(Auto) Fox : +66(0)2373-7979 © admindiiet1995.com @ www et 1998.com






TECHNOLOGY PROMOTION ASSOCIATION (THAYLAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
334/4 PATTANAKARN ROAD 501 [8, SUANLUANG, SUANLUANG, BANGKOK 10250
TEL. (-2717-3000-24 FAX, 0-2719-9484

CALIBRATION 0008

Certificate of Calibration =~ ™™ :*;‘_ 2amT%0

Egquipment : Barometer
Manufacturer: Luiron This certificate may not be repreduced ether than in full,
except with the prior written approval of the head of
Model : PHB-318 Gorporate Services 3: Equipment Calibration and Testing Services.
Serial No.: B01140%9
D No.: 3

Condition As-Received: Used item

Received Date: 25 April 2023
Calibration Date: 08 May 2023
Reference: 2304-0600DSC Submitted by: Thai Environmental Technic Limited

Ambient Temperature: (23 ¥ 2} °c
(50 t 15 ) % 1/6 Soi Ramkhamhaeng 145, Khwaeng/Khet Saphan Sung,

Relative Humidity: L
Bangkek 10240

Atmospheric Pressure: 1011 mbar

Procedure used: The cajibration was conducted by direct comparison method against Pressure Measuring instruments
Standard according to in-house calibration procedure CE-P10, using " DKD-R 6-1 ; Calibration of Pressure
Gauges, Edition 03/2014 “ as a guidelines.

Condition of this result of calibration

1 Reference standards instuments :

Instrument Mode! Serial No. Certificate No. Due Date
1) Digital Manomster 767367 91R724799 23P1270 25 Apr 2024

2 This resull of calibration was made on requested at the point specified by customer.

3.Scale and conversion factor is 1 kPa = 7.50082 mmHg

4 .This result of calibration instrument was in absolule pressure.

5 This instrument was used clean air as pressure media.

6.This instrumen! was instailed in vertical orientation and center of the device was used as the referance level,
7 The certificate is valid only to the item calibrated on date and place of calibration.

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

-Technology Promotion Asscciation {Thailand-Japan), NSC-ONSC Accredited No. Calibration 0008

Calibrated by :  Suwit Aussarree Approved Signatory : A H'a.pof P
Issue Date : 08 May 2023 { ]Phalinee Prabpaipal

¢ }Sura Suwannasri

[/{Attapoi Panurach

B 0314103






Result of calibration:- Withgut adjustment
Function:- Absolute Pressure Measurement

Increasing Pressure

Range : 730 mmHg to 770 mmHg

Resolution : 8.1 mmHg

Applied Pressure (mmHg) | 730.85 740.85 | 750.85 | 760.85 | 770.85
UUC* Indication {mmHg} 730.2 740.2 750.2 760.2 770.2
Error (mmHg}) -0.65 -0.65 -0.85 -0.65 0,86

Decreasing Pressure

Applied Pressure (mmHg) | 770.85 | 760.85 | 750.85 740.85 | 730.85
Uuc* indication (mmHg) 770.2 760.2 750.2 740.2 730.2
Error (mmHg) -0.65 .85 -0.65 -0.65 -0.65

The ungertainty of measurement was £ 0.27 mmHg
* UUG = Unit Under Caiibration
The raported uncertainty of measurement was based on a standard uncertainty multipjied

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

-000-

Cert.No.: 23P1365
Page: 2 of 2

Abtapo! F.

a 1160425






Equipment:
Manufacturer:
Modei :

Serial No.:

D No.:

Condition As-Received:

Recelved Date:

Calibration Date:

Reference:
Ambient Temperature:

Relative Humidity:

Procedure used:

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

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250
TEL. 0-2717-3000-24 FAX. 0-2719-9484

Certificate of Calibration

Digitat Thermometer With Sensor

Digicen

Dp-52

L491773

No.13

Used Hem

23 August 2023

31 August 2023
to 13 September 2023
2308-0733DsC

(25 & 3)°C
(50 % 201 %

Page: 1

FaR R
oty

7025
CALIBIRATION 0005

Certificate No. : 23T1577

of 2

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

Submitted by:

Thai Environmental Technic Limited

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

Calibration were conducted using in-house calibration procedure GP-TQ1 according to comparison with

Piatinum Resistance Thermometer (PRT) into liquid bath temperature controller and comparison with Standard
Thermocouple (Type R/S) into high temperature furnace,
The fermperature scale used was based on ITS-90,

Condition of this result

of calibration

1.Reference standards instruments :

Instrument

1) Platinum Resistance
2} Digital Thermorneter
3) Digital Multimeter

4) Thermocouple Type

Thermometer

S

Madel
935-14-95
1520-R
2700
TCS

Serial No. Certificate No. Due Date
2615891 231796 11 Jul 2024
B18520 231796 11 Jul 2024
4016315 22E3264 05 Oct 2023
TCS-002 TT-0125-22 28 Oct 2023

2.fhe certificate is valid only to the item calibrated on date and place of calitration.

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

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

-National Institute of Metrology Thailand (NIMT)}

Calibrated by :
Issue Date

Theerapong Ameen
18 September 2023

Approved Signatory :

of

[ ]Phalinee Prabpaipal
[/ ] Chatchawan Khunpiluek
[ IWanlop Larpkern

b 0323475



Result of Calibration:-

Function:

Without Adjustment
Temperature measurement for Channel T1
This equipment was connected with Thermocouple Type K

Cert. No.: 23T1577
Page.: 2 of 2

ID No. No.13

Dimension of probe : Diameter 8 mm., Length 1030 mm. Sheath material : Stainless Steel

Immersion Standard UG
Depth Temperature Reading Error
(mm.) (°C) (*C) (*C)
180 200.0055 201.1 1.0945
180 400.0090 401.3 1.2910
180 600.00 602.6 2.6000

UUGC* : Unit Under Calibration

Uncertainty

of Measurement

(£C)
0.73
1.4
3.1

The reported uncertainty of measurement was based on standard uncertainty multiplied

-o0o-

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

a 1180872



TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: RQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10230
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EHTIR

TEL. (0-2717-3000-290 FAX.0-2719-9484

Cert.No.:
Page.:

Certificate of Calibration

Equipment :
Manufacturer:
Model ;

Serial No. :

ID No. :

Submitted by :

Location :

Received order :
Calibration Date :

Ambient Temperature :
Relative Humidity :

Calibrated by :
Approved by :
{ YyPormthippa Tameyakul

{ ) Malee Butkruea
() Suwit Imjai

Issye Date :

Electronic Balance
Mettler Toledo
AB204
1116382227
TET.LAB.BALO1

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

Balance Room

10 April 2023
11 April 2023

15 °C 10 40 °C
30 % to 90 %

Khit Ruttanaprapachai

M,

Approved Signatory

25 April 2023

‘The Uncertainties are for a confidence probability of approximately 25%

This certificate smay not be reprodused other than in full, except with the prior wrilten

Approval of the head of Corporate Services 5 : Bquipment Calibration and Testing Services.

.

NSC-TISI-TIS 17028
GALIBRATION 0008

23MM180
1013

A (053464



Equipment : Electronic Balance Cert.No.: 23MM160
Condition As-Received : Used ltem Page: 2 of 3
Reference : 2304-01460C-12
Procedure used -

Calibration were conducted using in-house calibration procedure CP-OB01 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 24053 70RC007 MM-0010-22 20 Jan 2024
2. This certificate is valid only to the item calibrated on date and place of calibration.

1 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

i Range capacity : 0 g to 210 g Resolution 0.0001 g
- Before Adjustment :
Balance Measurement Coverage
Applied Weight Reading Correction Uncertainty Factor
(g} (g9) (g} (xmg) (k)
100 99.9082 +0.0018 0.18 2.00
o 200 199.9965 +0.0035 0.29 2.00
. After Adjustment :
1. Determination of the standard deviation of weighing machine (n=10)
Applied Weight Standard Deviation
{g) of Reading (g )
100 0.00007
200 0.00007

a 1158499



Equipment : Electronic Balance
Condition As-Received ; Used ltem
Reference : 2304-01460C-12
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

Cert.No,; 23MM160

Front

Page: 30of 3

Front

Position 1 Position 2 Position 3 Position 4 Position 5
(g} {g) (9) (g) (9)
-0.0002 -0.0002 -0.0003 -0.0003 -0.0002

3. Departure from nominal value
Balance Measurement
Applied Weight Reading Correction Uncertainty
(g9) (g} (9) (tmg)
Unload 0.0000 0.0000 0.14
0.01 0.0100 0.0000 .14
0.1 0.1001 -0.0001 0.14
0.5 0.5000 0.0000 0.14
1 1.0001 -0.0001 0.14
5 5.0000 0.0000 0.14
10 9.9999 +0,0001 0.14
25 24,9998 +0.0002 0.15
50 49,9998 +0.0002 0.18
100 99.9909 +0.00(1 0.18
200 200.0000 0.0000 0.29

Maximum difference between

off-center and centrai loading

(g)

Coverage

Facior
(k)
211
211
2.11
2.1
2.1
2.11
2.1
2.07
2.05
2.00
2.00

0.0001

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

" factor k , providing a leve! of confidence of approximately 95 %.

-000~

Tk,

a 1158438






Thai Environmental Technic Limited

V3N malaguaasy ing 310a

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

Portable Gas Calibration Report

Date of Calibration: 4-Jul-23

Sauvermann Ambient Condition

SICA-230 Temperature (23:5°C):  25.0 °C
1021405000337 Humidity (55¢15% RH):  s50.0 % RH
12 Barometer (mmHg) : 759.5 mmHg

Standard gas References

dg
Oxygen (03) 27906 Linde August 4, 2023
D025806 Linde August 18, 2023
Nitric Oxide(NO)
DB24524 Linde August 22, 2025
CC518873 Airgas August 17, 2024
Nitrogen Dicxide(NQ,)
CCs18878 Airgas August 18, 2024
D824500 Linde October 11, 2024
Sulfur Dioxide (S0;)
D271305 Linde October 11, 2024
0824500 Linde October 11, 2024
Carbon Monoxide(CO)
D271305 Linde October 11, 2024

Calibration Results

0, (%vol) |- 0.0 0.2 % vol PASS
i3.9
............. 0.0
NO (ppm) | . 199.0 L. 198.0 10 PASS
392.0 390.0 2.0
0.0 0.0 0.0
vosoom [ aod [ TTRIT| eass
82.2 83.0 0.8 j:S‘U/capn[i?aer.ed V;)llztz
0.9 9.0 2.9 101....5000 ppm
so,(ppm) | 4060 | 4080 |10 PASS
804.0 804.0 0.0
‘‘‘‘‘ 0.0 0.0 0.0
co(ppm) | 4040 | 405.0 10 PASS
793.0 792.0 1.0
Calibrate by: Oéj_:b " Approved by : %{mm !/uﬂ/ ",

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)2373-79 7% o admin@tet1995.com  www.tet15895.com






RECALIBRATION
DUE DATE:

September 21,

Environ

mental

AH: calibrator manometer reading (in H20}

AP: rootsmeter manometer reading {mm Hg)

Ta: actual absolute temperature (°K)

Pa: actual barometric pressure (mm Hg}

b:intercept

m: slope

40 Code of Federal Regulations Part 50 1o 51,
Appendix B to Part 50, Reference Method for the
Detarmination of Suspended Particulate Matter in

the Atmosphere, 9.2.17, page 30

Calibration Certification Information
Cal. Dater September 21, 2022 Rootsmeter S/N: 438320 Ta: 296 K
Operator:  Jim Tisch Pa: 748.3 mm Hg
Calibration Model #:  TE-5025A calibrator 5/N: 0068
VYol. Init Vol. Final AVol. ATime AP aH
Run {m3} {m3) (m3} {min) {ram Hg) {in H20)
1 1 2 1 1.3760 3.2 2.00
2 3 4 1 0.9710 6.4 4.00
3 5 [ 1 0.8730 8.0 5.00
4 7 8 1 0.8300 8.8 5.50
5 9 10 1 0.6870 12.7 8.00
Data Tabulation
Pa )( Tsid ) ( )
vstd | Qstd \/ = 0a |y AH(Ta/Pa
{m3) {x-axis) {y-axis} Va {x-axis) {y-axis)
0.9870 0.7173 1.4080 0.9957 0.7236 (.8895
0.9828 i.0121 1.9912 0.8914 1.0211 1.2579
0.9806 1.1233 2.2262 0.9893 1.1332 1.4064
0.9796 1.1802 2.3349 0.9882 1.1807 1.4750
0.9744 14184 2.8160 0.5830 1.430% 1.7789
m= 2.01042 = 1.25889
asTh b= -0.03659 QA b= -0.02312
r= 0.99996 r= 0.999296
Calculations
Vstd=|AVol{{Pa-AP)/Pstd){Tstd/Ta) Va={AVoi{{Pa-AP)/Pa)
Qstd=|Vstd/ATime Qa=}Va/ATime
For subsequent flow rate caiculations:
= Pa Tstd - .
Qstd= 1/m<( 1/5;-;( Pa )( st ))b) Qa= 1/m <<,IAH(Ta/Pa )) b)
Standard Conditions
Tstd: 298.15 °g RECALIBRATION
Pstd: 760 mm Hg
Key US EPA recommends annual recalibration per 1998

Tisch Environmental, Inc,
145 South Miami Avenue
Village of Cleves, OH 45002

wiww. tisch-env.com
TOLL FREE: (877)263-7610
FAX: (513)467-9009







Location : Thai Environmemtal Tech

Thai Environmental Technic Limited
YIUN INAUATININADN NG 106

High Volume TSP&PM-10 Calibration Report

ITEM : TSP

Barometric Pressure {imm Ha)

Temperature (*C)

Average Press. {mm Hg)

Average Temp (°C)

Site ID ! Bangkok

Serial No ! (No.37 }

Date : 13-Jul-23

Calibrate By : Pipat

Site Conditions

+ 760.00

1 25.0

1 750.8

1 28.6

Corrected Pressure (mm Hg) @ 760.0

Temperature (deg K} : 298.¢
Corrected Average (mm Hg) : -

Average Temp: (Deg K) : -

Calibration Orifice

Make : Tisch
Model : TE-5025a
Serial#t 1 0068

Qstd Slope
Qstd Intercept | -0.36590
Calibration Due Date : 21-Sep-23

12.01042

Calibration Information

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

Qstd = standard flow rate
1C = 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{(T)Sqrt(298/Tav)(Pav/760)]-b)
NOTE: Ensuie calibration orifice has been certified within 12 months of use

Thai Environmental Technic Limited

Plate or ORIFICE Qstd Indicate ic

Test # {in H,0) {(m3/min) (CFM) {corrected) Linear Regression
1 12.50 1,941 60.0 S57.0G0 Slope: 30.22587
2 9.20 1.691 54.0 52.00 Tntercept: 0.1413
3 7.20 1.517 50.0 48.00 Corr. Coeff: 0,9875
4 5.00 1.294 40.0 40.00

i 5 3.00 1.044 30.0 30.00 t of Observations: 5
Calculations

m = sampler slope

b = sampler intercept

I = chart response

Tav = daily average temperature
Pav = daily average pressure

Calibrate By

Approve By

e

%mwﬁ? M

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







Thai Environmental Technic Limited
VIV madadsaaoN lng 3100

High Volume TSP&PM-10 Calibration Report

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

ITEM : TSP Serial No: (No.3 ) Calibrate By : Pipat

Site Conditions

Barometric Pressure (mm Hg) : 760.00 Corrected Pressure (mm Hg) : 760.0
Temperature (°C) : 25.0 Temperature (deg ¥} : 2¢98.0
Average Press, (mm Hg) : 750.6_ Corrected Average (mm Hg) : - -
Average Temp {*C) : 28.2 Average Temp: (Deg K) @ -

Calibration Orifice

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

Calibration Information

Plate or ORIFICE Qstd Indicate ic
Test # {in 4.0) {m3/min) (CFM) (corrected) Linear Regression
1 12.30 1.926 0.0 57.00 Siope: 29.8558
2 10.00 1.755 54.0 52.00 Intercept: 0.18246
3 7.60 1.553 50.0 48.90 } Corr. Coeff; 0.9932
4 5.00 1.294 40.0 40.00
5 3.00 1.044 30.0 30,00 ¢ of Observations: 5
Calculations
Qstd = L/m[Sqri{H20(Pa/Pstd)(Tstd/Ta)}-b] m = sampler slope
IC =IfSqrt{Pa/Pstd}(Tstd/Ta)] b = sampler intercept
I = chart response
Qstd = standard fiow rate Tav = daily average temperature
IC = corrected chart response Pav = daily average pressure
I = actual chart response
m = calibrator Qstd slope Calibrate By : ==

b = calibrator Qstd intercept

Ta = actual temperature during calibration {deg K)

Pa = actual pressure during calibration (mm Hg)

Tstd = 298 deg K ?3" /z
Pstd = 760 mm Hg Approve By : P Lgy M
For subsequent calculation of sampler flow:

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

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

Thai Environmental Technic Limited 1/6 Sol Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thaitand
o Tal : +66(0)2373-7799(Aut0) Fax : +66{0)2373-7979 & admin@tetl995.com o wiww.tet1955.com






Thai Environmental Technic Limited
YU madagunadanlng 9100

Location : Thai Environmemtal Tech

High Volume TSP&PM-10 Calibration Report

ITEM : TSP

Barometric Pressure (mim Hg)

Temperature (°C) :

Average Press, (mm Hg)

Average Temp (°C) :

Site ID : Bangkok

Serial No: (No.35 }

Site Conditions

1 760.C0

Date: 11-Jul-23

Calibrate By : Pipat

Corrected Pressure (imm Hg) : 760.0

+ 750.8

Temperature {(deg K) : 298.¢
Corrected Average {(mm Hg) : -

Calibration Crifice

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

Qstd Slope : 2.01042
Qstd Intercept : -0.35590
Calibration Due Date : 21-3ep-23

Calibration Information

Plate or ORIFICE Qstd Indicate IC
Test # {in H,0) (m3/min) (CEM) {corrected) Linear Regression
1 12.50 1.941 | 60.0 57.00 Slope: 30.1571
2 9.20 1.691 54.0 52.00 Intercept: 0.3626
3 7.00 1.458 50.0 48.00 Corr. Coeff: 0.9846 |
4 5.00 1.294 40.0 40.00
5 3.00 1.044 30.0 30.00 ¢ of Observations: 5
Calculations

Qstd = 1/m[Sqrt{H20(Pa/Pstd)(Tstd/Ta))-b]
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{{D{Sqri(298/Tav)(Pav/760)]-b)
NOTE: Ensure calibration orifice has been certified within 12 months of use

m = sampler slope

b = sampler intercept

1 = chart response

Tav = daily average temperature
Pav = daily average pressure

@

Calibrate By

Approve By

’me e M

Thai Environmentat Technic Limited

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






Thai Environmental Technic Limited
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Location : Thai Environmemtal Tech

High Volume TSP&PM-10 Calibration Report

ITEM : TSP

Site 10 : Bangkok

Serial No ! (No.39 }

Site Conditions

Date : 5-Jul-23

Calibrate By ! Pipat

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

Corrected Average (mm Hg) : -

Average Temp: (Deg K) : -

Calibration Orifice

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

Qstd Slope : 2.01042
Qstd Intercept ; -0.36590
Calibration Due Date ! 21-Sep-23

Calibration Information

Plate or ORIFICE Qstd Indicate Ic

Test # {in H,0) {m3/min) (CFM) {corrected) Linear Regression
1 12.80 1.962 60.0 57.00 Slope: 29.4911

R 2 9.20 1.691 54.40 52.00 Intercept: 1.2335
3 7.00 1.498 50.0 48.00 Cotr. Coeff:._o_:_g_sls_ »
4 5.00 1.294 40.0 oy T
3 3.00 1.044 30.0 30.00 ¢ of Observations: 5
Calculations

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

Qstd = standard flow rate
IC = corrected chart response
1 = actual chart response

m = calibrator Qstd slope

b = calibrator Qstd intercept
Ta = actual temperature during cafibration (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)[Sart(298/Tav)(Pav/760)]-b)
NOTE: Ensure calibration orifice has been certified within 12 imonths of use

m = sampler slope

b = sampler intercept

I = chart response

Tav = daily average temperature
Pav = daily average pressure

Calibrate By

Approve By

é:.:—:-r_'_..r.

%}%Mlxm ]

Thai Environmental Technic Limited

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







Location : Thai Environmemtal Tech

Thai Environmental Technic Limited
V3UN imaaduadeulng sine

High Volume TSP&PM-10 Calibration Report

ITEM : PM1O

Site ID : Bangkok

Serfal No: (No. 23 )

Date ! 5-Jul-23
Calibrate By : Pipat

Corrected Pressure {mm Hg) : 760.0
Temperature (degK) : 298.0
Corrected Average (mm Hg) : -

Average Temp: (Deg K) : -

Calibration Orifice

Make : Tisch
Model : TE-5025A
Serlal# 1 o058

Qstd Slope :
Qstd Intercept :
Calibration Due Date :

2.01064az2
-0.03659
21-8ep-23

Calibration Information

Plate or ORIFICE Qstd Indicate Ic

Test # {in H,0) {m3/min) (CEM) {corrected) Linear Regression
1 12.80 1.798 62.0 £2.00 Slope : 35.1530
2 10.20 1.607 56.0 56.00 Intercept: o.o074
3 7.860 1.389 52.0 52.00 Corr. Coeff: 0.9504 |
4 5.20 1.152 40.0 a0.00 | T
5 3.00 0.880 30.0 30.00 ¢ of Observations: 5

Calculations

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

IC =I[Sqgrt(Pa/Pstd)(Tstd/Ta)]

Qstd = standard fiow rate

IC = corrected chart response

I = actual chart response
m = calibrator Qstd slope

b = calibrator Qstd intercept

m = sampler slope

b = sampler intercept

I = chart response

Tav = daily average temperature
Pav = daily average pressure

Calibrate By

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

Pstd = 760 mm Hg
For subsequent calculation of sampler flow:
1/m{(D[Sqrt(298/Tav){Pav/760)31-b)

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

Approve By

Thal Envirenmenta! Technic Limitad

ot

L oFEfAYmAma St
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1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thalland
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Thai Environmental Technic Limited
YSHN MANATIINADN INY 106

High Volume TSP&PM-10 Calibration Report

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

ITEM : PM10 Serial No: (No. 9 ) 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. (mm Hg) : 750.6 Corrected Average (mmHg) ¢ - =~
Average Temp (°C) : 27.8 Average Temp: (Deg K) : -

Calibration Orifice

Make: Tisch Qstd Slope : 2.01042
Model : TE-5025A Qstd Intercept : -0.03652
Serial# : 0068 Calibration Due Date ! 21-3Sep-23

Catibration Information

Plate or ORIFICE Qsid Indicate Ic
Test # (in H,0) {m3/min) (CFM) {corrected) Linear Regression
1 12.00 1.741 60.0 €0.00 Slope : 35.3684
2 9.00 1.510 54.0 54.00 Intercept: 0.0092 |
3 7.20 1.353 50.0 s0.00 Corr. Coeff: 0.9523
4 5.00 1.130 40.0 40.00
TS 3.00 5.880 30.0 30.00 [ of Observations: 5
Calculations
Qstd = 1/m[Sqrt{H20(Pa/Pstd)(Tstd/Ta))-b] m = sampler slope
1C =I[Sqrt{Pa/Pstd){Tstd/Ta)] b = sampler intercept
I = chart response
Qstd = standard fiow rate Tav = dally average temperature
IC = corrected chart response Pav = daily average pressure
1 = actual chart response
m = caliorator Qstd slope Calibrate By : e L

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

Pa = actual pressure during calibration {(mm Hg)

Tsid = 298 deg K %
Pstd = 760 mm Hg Approve By : "Wlhkﬁd M‘

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

A T —— A e e e e 4 L RETOFOV e KLU

Thai Environmentat Technic Limited 1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
o Tl +BEMNYIRTR-77OM Aty Fav ¢+ +ARMTE73-7979 & admin@tet1995 Fam a wiww FaH AR ram






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

Location ; Thai Environmemtal Tech Site ID : Bangkok Date : 13-Jul-23

ITEM : PM1O Serial No: (No. 20} Calibrate By : Pipat

Site Conditions

Barometric Pressure {mm Hg) : 750.00 Corrected Pressure (mm Hg) : 760.0
Temperature ("C) 1 25.0 Temperature (deg K} : 298.0
Average Press, (mm Hg) : 750.6 Corrected Average (mmHg) ¢ -~ .
Average Temp (°C) :29.3 . Average Temp: (Deg K) : - -

Calibration Orifice

Make : Tisch Qstd Slope @ 2.01042
Model : TE-5025A Qstd Intercept : -0.0365%
Serial# : 0068 Calibration Due Date : 21-Sep-23
Calibration Information
Plate or ORIFICE Qstd Indicate ic
Test # {in H,0) {m3/min) {CFM) (corrected) Linear Regression
1 12.20 1.756 60.0 €0.00 Slope: 324.6244
2 9.20 1.527 54.0 54.00 Intercept: 0 7B0& |
3 7.20 1.353 50.0 50.00 Corr. Coeff: 0.9913
4 5.00 1.130 _40.9 40.00
5 3.00 0.880 30.0 30.00 ¢ of Observations: &
Calculations
Qstd = 1/m[Sqrt(H20(Pa/Pstd)(Tstd/Ta))-b] m = sampler slope
1C =I[Sqrt(Pa/Pstd)(Tstd/Ta)] b = sampler intercept
1 = chart response
Qstd = standard flow rate Tav = daily average temperature
IC = corrected chart response Pav = daily average pressure
= actual chart response
m = calibrator Qstd slope Calibrate By : — et

b = calibrator Qstd intercept

Ta = actual temperature during calibration {deg K)

Pa = actual pressure during calibration (mm Hg)

Tstd = 298 deg K /
Pstd = 760 mm Hg Approve By : Pm*mvm LAfA
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
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Thai Environmental Technic Limited
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High Volume TSP&PM-10 Calibration Report

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

ITEM : PMLO Serial No: (No. 30} Calibrate By : Pipat

Site Conditions

Barometric Pressure (mm Hg) : 760.00 Corrected Pressure (mm Hg) : 760.0
Temperature (°C) 1 25.0 Temperature (deg K) : 298.0
Average Press. (mm Hg) : 750.8 Corrected Average (mm Hg) : -
Average Temp (°C) ! 258.3 Average Temp: (Deg K) : -

Calibration Orifice

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

Calibration Information

Plate or ORIFICE Qstd Indicate Ic
Test # (in H,0) (m3/min) {CFM) (corrected) Linear Regression
1 13.00 1.812 62.0 52.00 Slope: 32.9327
2 10.20 1.607 56.0 56.00 Intercept: 2.4433
3 7.80 1.407 52.0 52.00 Corr. Coeff: 0.9925 |
4 5.20 1.152 42.0 42.00
5 3.20 0,908 32.0 32.00 ¢ of Observations: S
Calculations
Qstd = 1/m[Sqrt(H20(Pa/Pstd)(Tstd/Ta))-b] m = sampler slope
IC =I{Sqrt(Pa/Pstd)(Tstd/Ta)] b = sampler intercept
I = chart response
Qstd = standard flow rate Tav = daily average temperature
IC = corrected chart response Pav = daily average pressure
1 = actual chart response
m = calibrator Qstd slope Calibrate By Pt SN

b = calibrator Qstd intercept

Ta = actual temperature during calibration (deg K)

Pa = actual pressure during calibration (mm Hg)

Tstd = 298 deg K /
Pstd = 760 mm Hg Approve By mem ).
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

M%W

Thai Environmental Technic Limited 1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung  Bangkok 10240 Thailand
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Certificate Of Analysis

Special Gases Mixture " -
Customer Details R
Name Address: o
Thal Environmental Technic Limited 1/6 Soi Ramkhamhaeng 4'5,'5_3'{)_3@56{}'_119_,‘ :
Khet Saphan Sung , Bangkok 102407~

Certificate Details T

. Number. 1734/23 Date of Issue.. 5-jul-2023 -
Material Details SRR ST
Production Order. S0178560 Materialc_odje_"zz- o
Gas content. 5520 M Filling pressure: 14 .
Cylinder Owner: LINDE cylinder Mateial S‘p_ecﬁa‘ seal’

taboratory Report

3 .Anafyffédi Result
Noreninat . fa
Componeant j
empons Concentration Af‘a;Y?’S Result
Nitric Oxide 408 ppm
Other NOx 1mpurity
in Nittogen
reference Standard
Nitri¢ Oxide
1n Nitrogen

Instwment/Make/Mode’i
FTIR Spectrometers Nicolet 1550

Recommend usage condition
inimum utifization. 5% of actual
torage condition: '
Comment

g 24180
Tred {66) 38570323







Thai Environmental Technic Limited

NOx Analyzer Calibration Report

UIEN MANATINadaN Ny 300

Calibrate Date ; 10-Nov-23 Temperature (°C )} : 25°C
Analyzer Type : NOx Barometer {(mmHg) : 758. 8 3
Brand : APY Humidity (50+15 %) 50.0%RH
Model . 200 A Dilutor . API M700 S/N 625
Serial Number :542 (No.29) Zero Air : API M701 S/N 1526
Range : 500 ppb Standard gas : AQDS17 BK
Calibration of Span
Before of Span.(ppb) After of Span.{ppb) .
Supply Gas Ref Value(pph) NOx O ND, Nox NO NO, Yo diff of Span
Zero 0.0 2.3 1.8 0.5 0.0 0.0 0.0 0.0
Span 400.0 417.0 ) 431.0 6.0 400.0 400.0 0.0 0.0
Multi Point Calibration
Analyzer Disp.(ppb i
Ref Value(ppb) naly p-(ppb) ' Outpl:lt Difference -
NOx NO NG, Diff(ppb) % Diff Abs {%) Diff
0.0 0.5 0.1 0.4 0.10 0.000 0.03
100.0 100.2 899.9 0.3 -0.10 -0.001 0.10
200.0 201.3 | 201.1 0.2 1.10 0.005 0.55
400.0 400.5 | 400.1 0.4 0.10 0.000 0.03
Average Diff (%) 0.22
Multi Point Calibration
450.0
400.0 L 1.0;35 fx; (ic
= 350.0
o /
E 3000 o
& 2300
(=] H/
% 200.0 A
£ 1500 >
< 100.0
50.0 /
0.0 : : r T :
0.0 100.0 200.0 300.0 400.0 506.0
Ref Value(pph)
Calibrate by: WM Approved by : wﬁ M{,‘E{f@ \Nl

af luasaf ;00 ek 02/09/15 mufinuuiady : QF-QP16-06

Thal Environmental Technic Umited  1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 20240 Thailand
o Tel: +466(C)2373-779%(Autp) Fax : +65(012373-7379 @ admin@®@1et1995.com & www.tet1995.com






NOx Analyzer Calibration Report

Thai Environmental Technic Limited

U3EUN malindunadsulng 91ne

Calibrate Date :5-Nov-23 Temperature (°C) : 25°C
Analyzer Type :NOx Barometer (mmHg) : 760.0
Brand : Teledyne Humidity (50+15 %) 50.0%RH
Model 200 E Dilutor - API M700 S/N 625
Serial Number :481 (No.37) Zero Air : API M701 S/N 192&
Range : 500 ppb Standard gas : ADO917 SK
Calibration of Span
Before of Span.(ppb) After of Span.(ppb) o s
Supply Gas Ref Value(ppb) o o NO,§ o O NO, % diff of Span
Zero 0.0 0.9 0.4 0.5 0.0 0.0 0.0 0.0
Span 400.0 408.0 | 401.0 7.0 400.0 400.0 0.0 0.0
Multi Point Calibration
Analyzer Disp.(ppb i
Ref Value(ppb) nalyz p-(ppb) : Outplhlt Difference .
NOx NO NO, Diff{ppb) % Diff Abs (%) Diff
0.0 0.8 0.4 0.4 d.40 0.001 0.10
100.0 99.¢6 95.1 0.5 -0.80 -0.008 0.90
200.0 200.5 | 199.7 0.8 -0.30 -0.002 0.15
400.0 399.5 | 398.7 0.8 -1.30 -0.003 g.33
Average Diff (%) 0.37
Multi Point Calibration
450.0
y =0.9965x + 0.08
400.0 ™
R*=1
= 3500 |- P
ju %
_0-_., 30C.0
2 2500
a
‘é 200.0
2 1500 -
g 1000 o
50.0 /
0.0 : ; : : :
0.0 160.0 200.0 300.0 400.0 500.0
Ref Valug{ppb)

Approved by : W/ﬂ ~MinA !] fM)

Calibrate by: %‘ -
iz

ailunad ;oo @vfinuady : OF-OP16-06

Thai Environmental Technic Limited  1/6 Soi Ramkhamhaeng 145 Xhwaeng/Khet Saphan Sung Bangkck 10240 Thailand
e Tel: +66(0)2373-7799(Autn) Fax: +66(0)2373-7979 e admin@tet1995.com o www.tet1995.com
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Thai Environmental Technic Limited
U3sn malageadeylng aina

NOx Analyzer Calibration Report

Calibrate Date :10-Nov-23 Temperature (°C) : 25°C

Analyzer Type :NOX Barometer (mmHg) :76¢.0
Brand ; Teledyne Humidity (30+:15 %) 50.0%RY

Model : 200 E Dilutor . API M700 S/N 625
Serial Number 2789 (No.36) Zero Air . AP M701 S/N 1826
Range : 500 ppb Standard gas . AG0217 5K

Calibration of Span

Before of Span.(ppb) After of Span.(ppb)
! fV b % diff
Supply Gas Ref Value(ppb) Tox NO ND, Nox 0 NO, % diff of Span
Zero 0.0 2.5 1.1 1.4 0.0 0.0 0.0 0.0
Span 400.0 391.0 ¢ 385.0 6.0 400.0 400.0 0.0
Multi Point Calibration
Analyzer Disp.{ppb iffer
Ref Value(ppb) YZ p.(ppb) . Outpl.lt Difference '
NOx NO NO, Diff(ppb) v Diff Abs (%) Diff
0.0 9.5 0.2 0.3 0.20 0.001 0.03
100.0 100.2 99.8 0.4 -0.20 -0.002 0.20
200.0 199.5 | 199.3 0.2 -0.70 -0.003 0.35
400.0 400,3 | 399.8 0.5 -0.20 0.400 0.05
Average Diff (%) 0.16
Multi Point Calibration
40.0 9991x - 0.0
y=0. x - 0.06
400.0 o
= 350.0
£ 300.0 /
& 250.0
[
5 2000 /
2 1500
g r'/
< 100.0 A
50.0 —
0.0 i3 : : ; o)
0.0 100.0 200.0 300.0 400.0 530.0
Ref Value{ppb) |
Calibrate by: %‘ Approved by : @@\’)’V’l’\?f / ‘fN)
i lunsafi - 00 Suflousid 02/00/15 @ UMBIY | QF-QP16-06

Thai Environmental Technic Limited  1/6 Soi Ramkhamhaeng 145 Kawaeng/Khet Saphan Sung Bangkok 10240 Thailand
s Tel : +66(0)2373-7785(Auto) Fax : +566(0)2373-7379 ¢ admin@tet1995.com & www.tet1995.com






Thai Environmentai Technic Limited
USHT manadeastlng 91ne

NOx Analyzer Calibration Report

Calibrate Date :9-Nov-23 Temperature (°C) : 25°C
Analyzer Type : NOx Barometer (mmHg) : 760-0
Brand : Teledyne Humidity (30£15 %) 50.0%RH
Model . 7200 Dilutor : API M700 8/N 625
Serial Number ;5154 (No.30) Zero Air . API M701 S/N 1926
Range : 500 ppb Standard gas : A0D917 SK
Calibration of Span

Before of Span.(ppb) After of Span.(ppb)

Supply G Ref Valu b % diff of S
PRIy as «Ppb) or T Mo | NO, | Nox | wo | wo, | O UPT
Zero 0.0 0.8 0.4 0.4 0.0 0.0 0.0 0.0
Span 400.0 408.0 | 401.0 .0 400.0 400.0 0.0 0.0

Multi Point Calibration
Analyzer Disp.(ppb i
Ref Value(ppb) yz p{ppb) : Outpt-it Difference .
NOx NO NO, Diff(ppb) % Diff Abs (%o) Diff
0.0 0.3 0.3 0.2 0.30 0.001 0.08B
100.0 100.3 ; 100.4 -0.1 0.40 0.004 0.40
200.0 199.7 | 199.1 0.6 -0.90 -0.005 0.45
400.0 399.5 | 399.1 0.4 -0.80 -0.002 0.22
Average Diff (%) 0.36
Muiti Point Calibration
450.0
y = 0.9965x + 0.34
400.0 1
Rt=1
= 350.0 -
£ 3000 /
& 250.0
a7 .-/
§ 200.0 /_.
Z 1300 ,-/
< 1000
50.0
0.0 B T ; : ; :
0.0 100.0 200.0 300.0 400.0 500.0
Ref Value(ppb)
Calibrate by: %ﬁ Approved by : B@’\WMB‘ /M
‘.
nilynsad - 0o fuﬁauﬁﬁ 02/09/13 mufinuuriody QF-QP}GE

Thai Environmental Technic Limited  1/6 Soi Ramkhamhaeng 145 Khwaeng/khet Saphan Sung Bangkok 10240 Thalland
@ Tel : +66{0)2373-7799{Auto) Fax : +66(0)2373-7979 e admin@tet1995.com # wyew tet1995.com
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THAI METEOROLOGICAL DEPARTMENT

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

Calibration Certificate

lssued by : Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue 21 June, 2023 Certification No.  218/23
Page : 1 of 2

Object : Wind speed and wind direction

Manufacturer : Davis Instruments Inc.

Type : Weather Wizard il

Seriai No. WC40105A43 ID No. No.8

Customer : Thai Environmental Technic Limited.

1/6 Soi Ramkhamhaeng 145,

Khwaeng/Khet Saphan Sung, Bangkok 10240,

Calibration Condition ; Temperature  25.1 ®C  Barometric Pressure 1008.5 hPa

NATIONAL STANDARD WIND TUNNEL

' Thermal Anemometer 642 S/N 91563

- HOOK GAGE NO 1425 Pitot Tube Theodor Friedrichs Type 0800.0000 serial 9023
N1.S.T. Test Reference Number 731/241460 - Standard Velacity at 20 - 30 m/sec
: Ultrasonic Anemometer Model DA-850-3TV {sensor TR-90AH)

Serial Number 110730029 (sensor 120629586)

JAPAN QUALITY ASSURANCE CRGAN ZATION : Standard Veloci y@f@g;wse&
i B g

Calibrated by : L‘%WL Slgnc(

Mr. Watcharapel Subwat Mr, Pisé6d Promsut

Mechanical Engineer




THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No. 218/23

21 June, 2023 Page : 2 of 2
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm | Velocity Yelocity Correction
m/sec inches H20 | inches H20 | Infsec m/see m/sec
1.00 - - - 0.9 0.10
3.02 - - - 27 0.32
5.00 - - - 4.9 0.10
7.00 - - - 6.7 0.30
9.02 - - - 8.9 0.12
11.01 - - - 10.7 0.31
13.01 - - - 13.0 0.01
15.01 - - - 14.7 0.31
17.02 - - - 17.0 0.02
20.02 - - - 19.7 0.32
Wind Aloft Plotting Board.
US.DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND DIRETION TESTED WIND DIRECTION
0 0
20 20
180 180
270

Calibrated by :

Fb’)%a?ek

Mr. Watcharapol Subwat

Mechanical Engineer




Thai Environmental Technic Limited
VSHN ManadInaay ing 310

Personal Pump Calibration Report

Equiprment Type : Personal Air Sampler
Equipment Range : 0.1-7.0 Umin
Calibration Range : 0.1-4.0 I/min
Calibration Type : Orycal
Calibration 5/N : 4491
Personal
Hi Flow/L.ow B4 % 5 4
[tem Pump AL | A9V 2 | ATV 3 | Average Uncertainty
Flow
S/N
1. TET-001 1.0 1.0000C 1.0000 1.0000 1.0000 +0.0000
2. TET-009 1.0 1.0000 | 1.0000 | 1.0000 1.0000 +0.0000
3. TET-013 1.0 1.0000 1.0000 1.0000 1.0000 £0.0000
4. TET-006 1.0 1.0000 1.0000 | 1.0000 1.0000 £0.0000

Calibration Date 15 /7 02 [ 67

Calibration By, lsraes

[
Q
IE
w
O

Remark : Uncertainty Type A

Standard deviation

SD
X

Mean







TECHNQLOGY PROMOTION ASSQOCIATION (THAILAND-JAPARN)

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
53474 PATTANAKARN ROAD SOI 18, SUANLUANG., SUANLUANG BANGKOK 10230

NSC-TISLTIS17025

TEL. 0-2717-3000-20  FAX. 027199484 CALIBRATION 0008

TR
AR

Cerf.No.: 23CHO6G41
Page.: 1of2

Certificate of Calibration

Equipment : pH Meter

Manufacturer : Horiba

Model : F-71G

Serial No. : V3B1FBH3

11} No. : Ins-LAB-025

Condition As-Received: Used ltem

Received Date : 31 October 2023

Calibration Date : 31 October 2023

Reference : 2310-08430C-1

Submitted by : Thai Environmental Technic Limited

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

Calibration Place: Laboratory (Thai Environment Technic Limited)
Ambient Temperature : (26.8 - 248) °C

Relative Humidity : (68.3 - 65.8) %

Calibration Procedure : In - house method :

- CP-OCH2Z by direct measurement with standard
voltage calibrator and direct measurement
with certified reference material (CRM)

Calibrated by : Khit Ruitanaprapachai

Sa:ﬁ/bvo

Approved Sighatory

Approved by :

(\/)‘ Saithip Meangmai

( ) Warakorn Lerngagirakul
() Ponpan Paipim

{ssue Date : 10 November 2023

The Uncertaintics are for a confidence probabitity of approximately 93%

This certificate may nol be reproduced other than in full, except with the prior written

Approval of the hesd of Corporate Services 3 @ Equipment Calibration and Testing Services.

A (0BO4ZET



Cert. No.: 23CHOG41
Page.: 20f 2
Condition of this calibration resuit
1. Reference Standard Instrument : -
instrument Serial No.  ID No. Cert. No, Due Date
1) Document Process Calibrator 43160086 130RC0G2 23E1284 10 Apr 2024
2) Digital Thermometer - 130RC018 23T1595 13 Sep 2024

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

- Technology Promotion Association (Thailand - Japan)

2. Certified Reference Materials

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

1

ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

Buffer Solution Manufacturer Lot No. Exp. date
pH 4.008 CPA chem 931958 01 Oct 2025
pH 6.865 CPA chem 788896 01 Jan 2024
pH 9.181 CPA chem 931880 01 Oct 2024

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

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

Unit Under Nominal | Standard . Uncertainty of | Coverage
. . Actual Reading
Calibration Value Voltage Measurement factor
Input {+mV) k
pH my mV pH
pH Meter 4.000 177.48 177.5 4.000 0.058 2.00
SIN.: V3B1F8H3 6.860 8.28 8.3 6.860 0.058 2.00
7.000 0.00 0.0 7.000 0.058 2.00
9.180 -128.97 -128.9 9.180 0.058 2.00
10.000 -177.48 -177.4 10.000 0.058 2.00
Function : pH Measurement
Performing three buffers standard curve by using buffer nominal pH (4,7,9)
Unit Under Standard pH Actual pH |Actual mv Uncertainty of Coverage
Calibration Buffer Solution Reading | Reading | pH measurement factor
(mv) () k
pH Electrode 4.008 4.031 160.0 0.0052 2.00
S/N.: 9X2E0223 6.865 8.870 -7.4 0.0087 2.00
9.181 9.186 -142.0 G.014 2.00

The reported uncertainty of measurement was based on a stand

factor &, providing a level of confidence of approximately 95 %,

~000-

ard uncertainty multiplied by a coverage

Sm*ﬂv%a

1188742



TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
53474 PATTANAKARN ROAL SOF 1§, SUANLUANG, SUANLUANG BANGKOK 10250

TEL, 0-2717-3000-20 FAX. 027108484

Cert.Mo.:
Page.:

Certificate of Calibration

Equipment :
Manufacturer :

Model :

Serial No. :

iD No.:

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

Submitted by :

Calibration Place :

Ambient Temperature :
Relative Humidity :
Calibration Procedure;

Calibrated by :

Anproved by :

(‘/)’Saiihip Meangmai

( ) Warakorn Lerngagtrakul

{ ) Ponpan Paipim

Issue Date ;

Specirophotormeter
Perkin Elmer
Lambda 365

365K08042509

Used Hem

18 August 2023
18 August 2023
2308-04680C-1

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

HECWTISLTISTTE2S
CALIBRATION 0083

23CHO483
1of3

Laboratory (Thai Environment Technic Limited)

{25.5-253)°C (On-Site)
(57.8-60.6)% (On-Site)

in - house method

CP-0OCH4 based on ASTM E 275-01

Kunchit Promprat

Approved Signa:tory

22 pugust 2023

The Uncertainties ave for a confidence probability of approximately 95%

This eenificate may not be reproduced other than Ir full, except with the prior wristen

Approval of the head of Corporate Services 3 1 Equipment Calftwation and Testing Services,




Cert, No. : 23CHO483
Page: 20f3 '

Condition of calibration resulf

1. Reference Standard Material :

Material Serial No, Certificate No, Due date
1. Absorbance Standard set 8331 105938 28 Sep 2024
2. Wavelength Standard set 8417 100498 25 Mar 2024
3: Wavelength Standard set 8418 100499 25 Mar 2024
4. Stray Light Standard set 8419 108983 01 Feb 2025

2. This cettificate is valid only to the item calibraied on date and place of calibration.
3. This certificate is traceable to the Iniermnational System of Unit maintained through :
- Starna Scientific Lid.

4. Speciral BandWidth . 1 nm
Scan Speed : 30 nm/min
Calibration Results : without adjustment
Wavelength Accuracy
Certified Values Uncertainty of Coverage 3
of Reference Material HUC Reading Measurement Factor 1
{nm) (nm) {fnm) k
418.53 418.54 0.12 2.00
536.52 536.13 0.12 2.00
636.00 637.64 0.14 2.05
684.50 684.49 0.13 2,00
879.41 879.42 0.12 2.00 L

a 1176586




GCert. No. 1 23CHO483

Page: 30of3
Calibration Resulis : without adjustrnent
FPhotometric Accuracy
Wavelength Certified Values Uncertainty of Coverage
UUC Reading
of Reference Material fileasurement Facior
{nim) {Abs ) {Abs) {2Abs ) k
Zero 0.0000 (.0028 2.00
0.5712 0.5689 0.0031 2.00
420.0
0.7510 0.7494 0.0031 2.00
1.0883 1.0877 0.0033 2.00
Zero -0.0001 0.0028 2.00
0.5224 0.5209 0.0028 2.00
546.1
0.6856 0.6839 0.0028 2.00
0.8037 0.9921 0.0028 2.00
Zero -0.0001 0.0028 2.00
0.5397 0.5375 0.0028 2.00
635.0
0.6832 0.6810 ¢.0028 2.00
0.9886 0.9861 ¢.0028 200
Stray Light
* Straylight at
Reading at 260.74 nm £ 8.11 nm
260.74 nm £ 0.1 nm
Absg 2.0488
%T 0.8951
Remaik

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

- The Potassium Dichromate filled ceils are measured against 8 Perchioric acid blank.

- Cut-off wavelength of stray light reference material (Potassium lodide) at wavelength 26074 nm £ 0.11 nm
- Result = Pass, If Absorbance > 2.00 Abs and Transmission < 1.0 %T at Wavelength 26074 nmx 011 nm
- * 1 Not NSC-ONSC Accredited

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

~000-

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

a 1176585







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

534/4 PATTANAKARN ROAD S0 18, SUANLUANG, SUANLUANG BANGKOK 10250 SC.TISETIS1 7025
TEL.0-2717-3000-29 FAX.0-2719-8484 CALIBRATION 0003

Certificate of Calibration CertNo.: 24MM272

Page.: 10f3

Equipment : Electronic Balance

Manufacturer : Mettler Toledo

Model : AB204

Serial No. : 1116392227

ID No. : ins-LAB-033

Submitted by : Thai Environmental Technic Limited

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

Location : Balance Room

Received order : 09 April 2024

Calibration Date : 10 April 2024

Ambient Temperature : 15°Cto 40 °C

Relative Humidity : 30 % to 90 %

Calibrated by : Khit Ruttanaprapachal

‘K&mc)\a(}'

Approved Signatory

Approved by :

{ ) Ponpan Paipim
{ ) Suwit Imjai
(+/ ) Kunchit Promprat

Issue Date : 12 April 2024

The Uncertainties are for a confidence probability of approximately 95%

This certificale may not be reproduced ether than in fulf, except with the prior written
Approval of the head of Corporate Services 3 : Equipment Catibration and Testing Services.




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

Calibration were conducted using in-house calibration procedure CP-OBO01 based on UKAS LAB 14

according to direct measurement method against standard weight.
Condition of this result of calibration
1. Reference standard instruments:-

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

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

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

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

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

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

Before Adjustment :

Balance Measurement Coverage
Applied Weight Reading Correction Uncertainty Factor
(g) {g) (g9) (+mg) (k)
100 100.0000 0.0000 0.19 2
200 200.0001 -0.0001 0.30 2
After Adjustment :
1. Determination of the standard deviation of weighing machine {n=10)
Applied Weight Standard Deviation
(g) of Reading (g )
100 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) (9) {9) (g)
0.0000 +0.0001 0.0000 +0.0001 +0.0003

3. Departure from nominal value
Balance Measurement
Applied Weight Reading Correction Uncertainty
(g) (g) {9) (mg)
Unload 0.0000 0.0000 0.14
0.01 0.0101 -0.0001 0.14
0.1 0.1001 -0.0001 0.14
0.5 0.5002 -0.0002 0.14
1 1.0002 -0.0002 0.14
5 5.0000 0.0000 0.14
10 10.0001 -0.0001 0.14
25 25,0000 0.0000 0.15
50 49,9999 +0.0001 0.15
100 100.0002 -0.0002 0.18
200 200.0002 -0.0002 0.30

Cert.No.: 24MM272

Page: 3 of 3

Front

5

3

909
/A1 ON

Front Front

1

Maximum difference between
off-center and central loading

(g)

Coverage

Factor
(k)
2.1
211
2.1
2.1
2.11
2.1
2.1
2.07
2.06

2
2

0.0003

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

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

-o0o-
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N Sa =z #
ECHENOLOGY PROMOTION ASSOCTATION (THAN AND-JAPAN) ,J,MT;
\RPORATE SERVICES 3 BQUIFMENT CALIBRATION AND TESTING SERVICES /’/:\\3 Efi \ﬁ
SR PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 (I : N8 CA TSN é‘%fs
]
TEL, 0-2717-3000-28 . 0-2719-0484 CALIBRATION 6068

Cert, No.o 23TRA704
Fage: tof 3

Certificate of Calibration

Equipment :
Manufacturer !
Modeti ;

Serial No.:
ID No. :

Submitted by :

Location :

Received Order !
Calibration Date :
Ambient Temperaturse :
Relative Humidity :

Calibraied by :
Approvead by :

{ ) Pornthippa Tameyakui
(./ ) Males Butkruea

Issue Date

BOD Incubsior
Accuplus
i250-D8
2059-1017-0029
LAE BOD 08

Thai Environmenta! Technic Limited
1/6 Soi Ramkhamhaeng 1435,
Khwaeng/Khet Saphan Sung,
Bangkok 10240

Laboratory (Thai Environmental Technic Limited)

29 June 2023
29 June 2023
(26 +10) °C
(50 £30)%

Suwit Imiai

Wl .

Approved Signatory

5 July 2023

The Uncertainties are for a confidence probability of approxzimately 55%

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

Approvel of the head of Corporate Services 3 : Equipment Calibration end Testing Services.




Egquipment : BOD Incubator Cert. No.: 23TM704
Condition As-Received : Used item ' Page: 2 0of 3
Reference : 2306-07120C-8

Procedure Used :-

Calibration were conducted using calibration procedure CP-OTO0Z according to direct measurement
method with Data Acquisition which connected with Resistance Temperature Detector ( RTD ),

The temperature scale used was based on ITS-90.
Ceondition of this result of calibration
1. Reference standard instrument:-

Instrument Serial No. Cert. No. Traceable Due Date
1) Data Acquisition MY57013823 23LM66 TFPA 25 Mar 2024

2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certification is traceable 1o 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 Available Environment during calibration
Beginning Finished
Temp. (°C) 24 24
f REL.Humid. { % ) 87 64
2 4 AC Supply ( Volt ) 229 227
T 2
(ret.) . Ref. Std,
\ C?H/z . Position ; ID No.:
s | 8 1 A17RTD-01
sA— I 2 21-17RTD-02
v W2 D /Ti = b 3 17RTD-03
) - 4 17RTD-04
= W > 5 17RTD-05
8 17RTD-08
7 17RTD-07
Probe Installation Details : Dimension of Chamber : 8 23-17RTD-08
as 10 om D= 0.48 m 9 (ref.) 23-17RTD-08
b= 10 cm e 050 m
c= 10 em  H= 1.1 m

Capacity = 028 m

ol .

a 1168975

~t



Eguigmient ; BOD Incubsior Cert, Mo 23TMT04
Condition As-Recelved : Used liern Page: 3of3
Raference : 2306-0712GC-8
Result of Callbraticn ;- {*) Without Adjusiment
Functlon of BUC™ : Temperature Source
Fresh aly setiing : Not Available
Calibration | UUCH kvl Temperafurs Temperature | Overall [Coverage
Point Setting | Reading stability uniformity Variatlon} Foctor
(‘C) () 1 (¢ (£°C) ('c) (°C) st
20.0 20.0 18.7 0.38 0.36 1.1 2
Calibration WMeasured Temperature { °C ) .
. vy Uncartainty
Point Position
(°CY (] 2 3 4 5 8 7 8 9 (ref.) (£°C)
20.0 20.244 | 20.180 | 20.168 | 20.066 | 20.002 | 19.874 | 19.712 | 19.822 | 108.965 0.58

Axverage” : The average of 30 values in each position.

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

Temperature uniformity : The maximum difference of measured temperaiures at any sensors and the measurad
temperature at the reference location which are observad at the same time or at as close an observation fime as

possible to determine the temperature paitern or homogeneify within the chamber under sieady-state conditions.

Crverall Variation : The Difference of the maximum and minimum measured temperatures throughout observation.
Unit Under Calibration
The reported uncertainty of measurement was included stability and excluded uniformity .

LUC*
Note :.

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
factor &, providing a tevel of confidence of approximately 85 %.

-00o-
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Certificate of Calibration

Certificate Number CSPR24020007-8 Page: 1 of 3

Customer © Thai Environmental Technic Limited,

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

Equipment Name . PO Meter
Manufacturer . Horiba
Mode! . OM-T1G
Serial Number » P75J0013
ID. Number o No.08

Environmental Conditions

Ambient Temperature c23°ct 2°C Received Date : Q7 Feb 2024
Relative Humidity © 50% T15 % Calibration Date : 09 Feb 2024
Location of Calibration : in-Lab Recommend Due Date 09 Feb 2025
Calibration Frocedure :  In-House Method Date of Issue © 10 Feb 2024

Method of Calibration

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

requirement of ISOAEC 17025:2017 in accordance with reference procedure. Standards used to perform
this calibration are certified by to NIST or equivalent, Nationai metrology institute, Natural physicai constants,
consensus standards. The result reported harein apply only to the calibration of the item described above as
received.Our decision rule is fo contact the customer if the ifem 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 5P Metrology

Systern (Thailand).

Calibrated by : Mr.Sarawut Khitmal Approved by /gﬂ

Calibration Officer { Mr.Yodyaim Chansang )

Authorized Signatory

SP-FM-04-15 rev.0



METROLOGY SYS'H

Calibration Report

Certificate Number : SPR24020097-9

EM ( THA

Reference Standards

Fage :2 of 3

Equipment Name

Model

Serial No.

Certificate No.

Due. Date

Zero Oxygen Solution

HI7040L

Lot S0027-23

21031

21 Mar 2028

Traceability

INLEE MM faL;;fis G 0222-£61 (299) ‘2L { pupjieyl ) O2IET [uBypunuyied BuenjSuon s8uont 1 oop 52/69

Fa

i
P

WODBL R ESBINAY

This certification is traceable fo the international Sysiem of Unit maintained at
HANNA - Hanna Instruments {Thailand) Ltd.

SP-FM-04-15 rev.0




esult of

g
;:5-
- Certificate Number : SPR24020097-8 Page : 3 of 3
= Function : Dissolved Oxygen Permanance Test it @ mg/l
& Actual uuc Ertor Uncertainty
z Standard Reading {£)
£.00 0.00 0.00 0.13
B.24 7.81 ~0.43 0.13

Note :

L) opizt uspuineg Juen

DBHEY

H
i

[ER9

2TAANARA

5.
5.

¢

RN RN

i

IO BLAREH

Measurement Uncertainty

This Certificate is not certified for any commercia! transaction,

- End of Certificate —

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

The reported uncertainty of measurement is the expanded uncertainty obtained by multiplying the
standard uncertainty with the coverage factor k = 2.00, providing a levei of confidence approximaiely 95%.

SP-FM-N4-15 RFV
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Certificate of Calibrator
for ST-120 Sound Calibrator

No. 20231221J143

Name of Product Sound Calibrator

Type ST-120

Serial Number ST120C0263E

Specification Class 1

Date 2023/12/21

Tested by

1, Qutside - OK
2.Sound Pressure Level : 93.97dB; 114.03 dB

3. Frequency : 998.30 Hz
4. Distortion : 1.15%;1.35%

Environment conditions :

Air temperature :

Relative humidity :

Static pressure :

Scarlet Tech Co,, Ltd.
4F~3, No. 347, HePing E Rd, 2nd See, DaAn District, Taipei City 106, Taiwan
E-mail: info@scarlet.comtw  www.scarlet-tech.com







Name of Product:
Model:

Serial Number:
Specification:

Conclusion:

Date of calibration:

Due Date:

o

SEaRL

.

et

BT iiek

CERTIFICATE OF CALIBRATION

NO. 20231130192

Sound Level Meter

5T-110

821299

Class 1

Pass

2024-01-04

2025-01-03

Calibrated by: ljm

Cnlibastbon Falorar

351

1. This report certifies that alf calibzation equipment used in the test is traceable with the internat S09001 procedures and meets all specification given in the
Manual{s} or respectively surpass then, and applies only to the unit identiffed above.
. This certificate is produced with advanced equipment & procedures which permit comprehensive quality assurance verification of all data supplied herein.

HE This certificate of calibration shall not be reproduced except in full, without written permission of the Scarlet Tech Co Ltd Taiwan,

1. Preliminary inspection:

2. Type & serial No. of Microphone: AWA14425-60004
3, Adjustments to indicated sound levels:
Type of Calibrator_B&K 4231

Sound Pressure Level_94.0 dB

4. Measuring up limit: _140.dBA

5. Frequency weightings (Acoustic signal tests for Z weighting, other
eleciric signal tests. )

Equivalent Free-field Sound Level {reference environment conditions} 33.8 dB

Nominal Frequency weighting / dB Nominal Frequency weighting / dB
frequency /Hz A c 7 frequency fHz A ¢ z
1w -70.8 -14.5 0.8 1000 0.1 0.0 0.0
20 ~50.1 -6.1 0.3 2000 1.3 -0.1 0.0
31.5 -39.3 -3.0 0.0 4080 1.2 -0.7 0.0
63 -26.1 -0.8 0.1 8000 -1.0 -3.0 0.0
125 -16.1 -0.1 0.0 12500 6.0 -78 -0.1
250 -8.6 0.0 0.0 16000 -11.7 -13.7 0.0
500 -3.1 0.1 0.0 20000 -23.8 -25.8 -0.2




Theoretical calculated
items Measured value/dB ErvorfdB
value/dB

LtAeq,T 103.2 103.2 0.0
s 1108 110.8 .0
L0 108.8 108.5 0.0
150 92.9 92.8 o1
(3211 ] 76.9 76.8 0.1
195 5.0 74.9 0.1

Uncertainty of measurement resuits: 0.4 dB (k=2)

Envirenment conditions:
Air temperature; 20 _°C
Relative humidity: _ 50 %

Static pressure: 101.8 kPa

Reference equipment used in the calibration:

Description: ‘Model Serial No. Expiry Date Traceable To
Microphane B&K 4191 2929405 2025-12-15 NML
Multi function sound calibrator B&K 4226 2288444 2025-10-15 CIGISMEC
Signal generator DS 360 33873 2025-10-15 CEPRE!
Test specifications:

1. AH Scarlet’s Sound level Meter has been eslibrated in accordance with the requirements as specified in IS0 17025 and the [ab calibration
procedure SMTP004-CA-152.

2. The electrical tests were performed using an electrical signal substituted for the microphone which was removed and replaced by an
equivalent capacitance within a tolerance of £20%.

3. The acoustic calibration was performed using an B&K 4226 sound calibrator and corrections was applied for the difference between the
free-field and pressure responsas of the Sound Leve! Meter.

References:
IEC61672-3 Sound Level Meters Part 3: Periodic tests
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SCARLET | TE(H

Catibration Ealmrator

3510

CERTIFICATE OF CALIBRATION

NO. 20240130118

Name of Product: Sound Level Meter
Model: ST-1D

Serial Number: 820878
Specification: Class1
Conclusion: Pass

Date of calibration: 2024-01-30
Bue Date: 2025-01-29

j-;w\-
Calibrated by:

. This report certifies that all calibration equipment used in the test is traceable with the internal 1509001 procedures and maets all specification given in

the Manual(s) or respectively surpass then, and applies only to the unit identified above.
i, This cerlificate is produced with advanced equipment & precedures which permit comprehensive quality assurance verification of all data supplied hergin.

Il This certificate of catibration shall not be reproduced except in full, without written permission of the Scarlet Tech Co Ltd Talwan,
1. Preliminary inspection: 0K
T iat No. of Mi : AWAL4425-52493 - - _—
2. Type & seriaf No. of Microphane 42 5, Frequency weightings (Acoustic signal tests for Z weighting, other
3. Adjustments to indicated sound levels: electric signal tests. )
Type of Calibrator B&K 4231 Sound
Pressure Leve! 940 dB

4, Measuring up limit: 140 dBA

Equivalent Free-field Sound Lavel (reference environment conditions) 93,8 dB

Norminal Frequency weighting / dB Nominat Freguency weighting / dB
frequency /Hz A C 7 frequency /Hz A c 7

10 -7i1 -14.5 -0.1 1000 0.0 0.0 =01

20 -50.3 -6,2 -0.3 2000 0.0 -0.1 -0

N5 -39.4 -3.0 -0.3 4000 13 -0.2 -0.1

63 -26.2 -0.8 -0 800G 11 -0.7 0.0

125 -16.2 -0.2 -0.1 12500 5.9 -7.8 0.0

250 -8.6 0. -01 16000 -11.6 -13.7 0.1

500 -3.2 0.1 -0.1 20000 -23.8 -25.8 =04




6. Self-generated noise

Microphone replaced by electrical input signal device

9.1 dB(A) 10.7 4B(C} 15.0 dB{Z)
7. F&S Weighting
Rate of the F weighting decrease (dB/s) 35.2
Rate of the S weighting decrease (dB/s) 4.4
Deviation of F&S 0.0
8. Level Linearity (A~weighting at frequency 1 kHz)
Reference sound level 90,0 dB
Max error at 10dB steps upper reference sound level 0.1 dB
Max error at 1dB steps within 3dB of the upper limit linear aperating range 0.0 dB
Max error at 10d8 steps below reference sound level 0 dB
Max error at 1dB steps within 5¢B upper the lawer limit linear operating range 0.1 dB
% Tone burst response {A Weighting) :
Toneburst response /dB
Single Toneburst duration /ms
LAFmax-LA LASmax-LA LAE-LA LAeqgT-LA
500 0.0 -4.0 -2.9 -7.0
200 -1.0 ~7.4 -6.9 -7.0
2 -18.1 -26.9 -256.9 -7.0
0.25 -27.2 / -36.0 -7.0
10. Peak C sound level (500Hz) :
Cycle One nominal Positive half nominal Negative nominat
cycle value value half value
LCpeak~LC(dB) 35 35 2.4 2.4 23 2.4

1. Overioad indication: _Pass

12, Statistical analysis function

Sweep signal maximum indicated sound level: 112.8 dB

Sweep amplitude:_40 dB

Scan eycle time:_60 S: Measurement period;_180 S.



ltems }j:[aus:fzesd Theurit::lilejziéula%ed Error/dB
LAeqT 103.2 103.2 0.0
L5 10.8 11C.8 0.0
L10 108.8 108.8 0.0
.50 92.9 92.8 Q.
L90 76,9 76.8 01
L95 75.0 14.9 0.1
Uncertainty of measurement results:_0.4 dB (k=2)
Environment conditions:
Air temperature: __20°C
Reiative humidity: 50 %
Static pressure: _101.8 kPa
Reference equipment used in the calibration:
Description: Madel Seria! No. Expiry Date Traceasle To
Microphone B&K 419! 2929405 2024-12-15 NML
Multi function sound callbrator B&K 4226 2288444 2024-10-15 CIGISMEC
Signal generalor 0S 360 33873 2024-10-15 CEPRE!

Test specifications:

1. AllScartel's Sound Level Meter has heen calibrated in accordance with the requirements as specified in 15017025 and the lab calibration

procedure SMIP004-CA-152.

2. Theelectrical tests were performed using an electrical signal substituted for the ricrophone which was removed and replaced by an equivalent

capacitance within a tolerance of 220%.

1 Theacoustic calibration was performed using an B&K 4226 sound calibrater and corrections was applied for the difference between the free-field and

pressure responses of the Sound Level Meter.

References:

|EC 81472-3 Sound Level Meters Part 3; Periedic tests
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CERTIFICATE OF CALIBRATION

NO, 20231214061

Nane of Product: Sound Level Meter
Model: ST-1D
Serial Number: 820393
Specification: Class1
Conclusion: Pass

Date of calibration: 2023-12-14
Due Date: 2026-12-13

Calibrated by —jm

l. This repart certifies that all calibration equipment used in the test is traceable with the internal 1509001 procedures and meets all specification given
in the Manual(s) or respectively surpass then, and appties only to the unit identified above.
Ik This certificate is produced with advanced equipment & procedures which permit comprehensive quality assurance verificaticn of all data supplied herein.
IH. This certificate of calibration shail not be reproduced except in full, without written permission of the Scarlet Tech Co Ltd Taiwan.

1, fon: 0K
Preliminary inspaction 4. Meaguring up limit: 1406BA

2. Type & serial Ko, of Micraphone: AWAIAAZ:-32174 5, Frequency welghlings (Acoustic signal tests for Z weighting, otherelectric signal
3. Adjustmentsto indicated sound Levels: tests.)

Type of Calibrator_BSK 4231 Sound
Pressure Level 94.0 d8

Equivalent Free-field Sound Level {reference enviranment conditions) 93,8 dB

Nominal Freguency welghting / dB Nominal Fraquancy weighting / dB

frequency /Hz A ¢ 7 frequency Hz A ¢ 1
10 -1 ~14.6 0.2 1000 0.0 0.0 -01

20 -50.3 -6.4 -0.3 2000 0.1 0.0 0.0

315 -3%9.4 =21 01 4000 1.2 -0.1 0.0

63 =261 -0.4 -0t 8000 1.2 -0.8 0o

125 -16.4 -0 -0.1 12500 -5.2 -7.2 01

250 -8.6 01 0.0 146000 1.5 -133 0.2

500 -3.1 01 01 26000 =23.4 -25.8 -03




6. Self-generated noisa

Microphone reptaced by electrical input signal device

7.7 dB(A) 8.4 dB(C) 13.9d8(D
7. F&S Weighting
Rate of the F weighting decrease (dB/s) 352
Rate of the S weighting decrease (dB/s) 42
Deviation of F&S -0

8. Lavel Linearity (A-weighting at frequency 1 kHz)

Reference sound lavel 90,0 dB

Max error at 10dB steps upper reference sound level {.1.dB

Max error at 1dB steps within 5dB of the upper limit linear operating range 0.0.d3

Max error at 10dB steps below reference sound level ] dB

Max error at 1dB steps within 5dB upper the lower limit linear operating range (0.1 dB

9. Tone burst response (AWeighting) -

Tonsburst response /dB
Single Toneburst duration fms
LAFmax-LA LASmax-LA LAE-LA LAeqT-LA
540 04 -4,0 -2.9 ~7.0
200 -1.0 -T.4 -6.9 -70
2 -18.1 -26.9 -26.9 -7.0
0.25 -27.2 / -36.0 -70

10. Peak Csound level (500Hz) -

Cycle One cycle

nominal value

Positive half | nominat value | Negative half

nominal value

LCpeak-LC{dB) 35

35

24 24 23

24

11. Overload indication: . Pass

12, Statistical analysis function

Sweep signal maximum indicated sound level;_112.8 dB

Sweep amplitude: 40 dB

Scancycletime: 60 S; Measurement pericd;_ 180 S




ltems Measured value/i3 Rty Error/dB
LAegT 103.2 103.2 0.0
15 110.8 110.8 0.0
L0 108.8 108.8 0.0
L50 929 92.8 0.1
L30 769 76.8 01
L95 7.4 4.9 03
Uncertainty of measurement results:_0.4 dB(k=2)
Environment conditions:
Ajr temperature: ___20°C
Relative humidity: 50 %
Static pressure: _1008 kPa
Reference equipment used in the calibration:
Description: Model Seriel No. Expiry Date Traceable To
iMicrophone BEK 4191 2929405 2024-12-15 NML
Multi function sound calibrator BEK 4225 2288444 2024-10-15 CIGISMEC
Signal generator DS 360 33873 2024-10-15 CEPRE

Test specifications:

1. Al Scarlet's Sound level Meter has been calibrated in accordance with the requirements as specified in 150 17025 and the lab calibration
procedure SMIP004-CA-152.

2. Theelectrical tests were performed using an electrical signal substituted for the microphone which was remaved and replaced by an equivalent
capacitance within a tolerance of £20%.

3 The acoustic calibration was performed using an B&K 6226 sound calibrator and corrections was applied for the difference between the free-field and
pressure responses of the Sound Level Meter.

References:
IEC 61672-3 Sound Level Meters Part 3: Periadic tests
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CERTIFICATE OF CALIBRATION

NO. 20231130187

Name of Product: Sound Level Meter
Model: ST-11D
Serial Number: 821294
Specification: Class 1
Conglusion: Pass
Date of calibration: 2024-01-04
Due Date: 2025-01-03
T l:m»
Calibrated by: dj
i This report certifies that all calibration equipment used in the test is traceable with the internal IS0%001 procedures and meets alf specification given in the

Manuai(s) or respectively surpass then, and applies only to the unit identified above.
I This certificate is produced with advanced equipment & procedures which permit comprehensive quality assurance verification of all data supplied herein.
1. This certificate of calibration shall not be repreduced except in full, without written permission of the Scarlet Tech Co Ltd Taiwan,

1. Preliminary inspection:  OK

2. Type & serial No. of Microphone; AWAL14425-57484 4, Mieasuring up limit: _140 dBA
3. Adjustments to indicated sound tevels: 5. Frequency weightings {Acoustic signal tests for Z weighting, other
Type of Calibrator_B&K 4231 electric signal tests. )

Sound Pressure Level_94.0 dB

Equivalent Free-field Sound Leve! {reference environment conditions} 93.8 d8

Nominal Frequency weighting / dB Nominal Frequency weighting / dB
frequency /Hz A c 7 frequency fHz A ¢ 7
10 -70.8 -14.5 -0.8 1000 0.1 0.0 0.0
20 -50.2 -8.2 -0.1 2008 1.3 0.1 -0.1
31.5 -394 -3.0 -0.2 4000 1.2 -0.7 0.0
63 -26.2 -0.8 0.1 8009 -1 -3.1 0.0
125 -16.2 -0.2 0.1 12500 -6.0 -7.9 -0.14
250 -8.7 0.0 0.1 16000 -11.8 -13.8 0.0
560 -3.2 0.0 0.0 20000 -23.8 -25.8 -0.2




Theoretical calculated
items Measured value/dB Error/dB
value/dB

LAeq,T 1082 103.2 0.0
i5 110.8 110.8 0.0
Lio 108.8 108.8 0.0
150 92.9 92.8 0.1
Leg 76.9 76.8 0.1
L95 750 74.9 0.1

Uncertainty of measurement results: 0.4 dB {(k=2)

Environment conditions:
Airtemperature:  _20_°C
Relative humidity: _ 50 %
Static pressure:  _101.8 kPa

Reference equipment used in the calibration:

Description: Model Serial No. Expiry Date Traceable To
Microphone B&K 4191 2829405 2025-12-15 NML
Multi function sound calibrator B&K 4226 2288444 2025-10-15 CIGISMEC
Signal generator D5 360 33873 2025-10-15 CEPREI

Test specifications:

1. All Scarfet’s Sound level Meter has been calibrated in accordance with the requirements as specified in 1S0 17025 and the lab calibration
procedure SMTP004-CA-152,

2. The electrical tests were performed using an electrical signal substituted for the microphone which was removed and replaced by an
equivalent capacitance within a tolerance of +20%,

3. The acoustic calibration was performed using an B&X 4226 sound calibrator and corrections was applied for the difference between the
free-field and pressure responses of the Sound Level Meter,

References:

IEC61672-3 Sound Level Meters Part 3: Periodic tests



Name of Product:
Model:

Serial Number:
Specification:

Conclusion:

Date of calibration:

Due Date:

I Thisreport certifies that all calibr:
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CERTIFICATE OF CALIBRATION

NO. 20240130M17

Sound Level Meter

ST-1D

820877

Class ]

Pass

2024-01-30

2025-01-29

Calibrated by:

the Manual(s) or respectively surpass then, and applies only tothe unit identified above.

il This certificate is praduced with advanced equipment & proce
Il This certificate of calibration shall not he repreduced except in full, wit

{. Preliminary inspection:

2. Type & serial No. of Microphone: AWA 4425-508%1

OK

3, Adjustments to indicated sound levels:

Type of Calibrator BEK 4231 Sound

Pressure Level 94,0 dB

4, Measuring up limit: 140.dBA

dures which permit comprehensive quality assurance verification of all dat
hout written permission of the Scarlet Tech Co Ltd Taiwan.

Calllratien Labuorates

3519

ation equipment used in the test is traceable with the internal IS09001 procedures and meets all specification given in

a supglied herein.

5, Frequency weightings (Acoustic signal tests for Z weighting, other

electric signal tests.)

Equivalent Free-field Sound Level {reference environment conditions) 93.8.dB

Nominal Frequency weighting / dB Nominal Fregquency weighting / dB
frequency /Hz A C 7 frequency /Hz A C 7

10 -7 -14.6 -04 1000 0.0 0.0 -0.1

20 -56.3 -4. -0.2 2000 (A -0 -0.1

315 -39.3 -2.9 0.0 4000 14 -0.8 -0.1

63 -26.1 -0.8 0.0 8000 12 =31 0.0

125 -16.1 -0 0.0 12500 5.8 -1.8 0.0

250 -8.6 a1 0.0 16000 -11.3 -13.6 0.1

500 -3.1 a1 0.0 20000 =235 -25.9 -0.1




6. Self-generated noise

Microphone replaced by elecirical input signal device

7.3 dB{A) 7.8 dB{C) 14.8 dB(Z)
T. F&S Weighting
Rate of the F weighting decrease (dB/s) 35.2
Rate of the S weighting decrease (dB/s) 4.4
Deviation of F&S -0.1
8. Level Linearity {A-weighting at frequency 1 kHz)
Reference sound level 90,0 dB
Max error at 100B steps upper reference sound level ] dB
Max error at 1dB steps within 5dB of the upper limit tinear operating range 0.0 dB
Max error at 10dB steps below reference soundlevel 011 dB
Max error at 1dB steps within 5dB upper the lower limit tinear operating range 0.1 dB
9. Tone burst response (A Weighting) :
Toneburst response /dB
Single Toneiurst duration /ms
LAFmax-LA LASmax-LA LAE-LA LAeqT-LA
500 0.0 ~4.0 -2.9 ~7.0
200 -1.0 =14 -6.9 -7.0
2 -18.1 -26.9 -26.9 -7.0
0.25 -27.2 / -36.0 -7.0
10. Peak C sound level (500Hz} .
Cycle One nominat Positive half nominal Negative nominat
cycle value value half value
LCpeak-LC(dB} 35 35 2.4 2.4 23 2.4

11, Overload indication: _Pass

12. Statistical analysis function

Sweep signal maximum indicated sound level: 112.8 dB
Sweep amplitude:_40 dB

Scancycle time;_60 S: Measurement period:_180 5.




lterns %aelaﬁs;;e; Theorevtzi::lzlet:/zléuiated Error/dB
LAeq,T 103.2 103.2 0.0
L5 10.8 1108 0.0
L10 108.8 108.8 0.0
L50 929 92.8 0.1
L90 76.9 76.8 0.
L95 75.0 14.9 0.
Uncertainty of measurement resuits: 0.4 dB {(k=2)
Environment conditions:
Air temperature: ___ 20 °C
Relative humidity: 50 %
Static pressure: _101,8 kPa
Refersnce equipment used in the calibration:
Description: Model Serjal No, Expiry Date Traceable To
Microphone B&K 4191 2929405 2024-12-15 NML
Multi function sound calibrator B&K 6226 2288444 2024-10-15 CIGISMEC
Signal generator 0S 350 33873 2024-10-15 CEPREI

Test specifications:

1 All Scarlet's Sound level Meter has been calibrated in accordance with the requirements as specified in 15017025 and the lab calibration
procedure SMIP004-CA-152.

2. The electrical tests were performed using an electrical signal substituted for the microphone which was removed and replaced by an equivalent
capacitance within a tolerance of £20%.

3 The acoustic calibration was performed using an B&K 4226 sound calibrator and corrections was applied for the difference between the free-field and
pressure responses of the Sound Level Meter.

References:

|EC 61672-3 Sound Level Meters Part 3: Periodic tests
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CERTIFICATE OF CALIBRATION

NO. 20240130119

Sound Level Meter

Catibrated hy:

Model: ST-11D
Seriat Number: 820879
Specification: Class 1
Conclusion: Pass
Date of calibration: 2024-01-30
Due Date: 2025-01-29
I, This report certifies that &

the Manual(s) or respectively surpass then, and applies only tothe unit identified ahove,

I This certificate is produced with advanced equipment & procedures which parmit comprehensive qua
M. This certificate of calibration shall not be reproduced except in full, without written permission of the Scarlet Tech Co Ltd Taiwan.

1. Prefiminary inspection:

2. Type & serial No. of Microphaone: AWAL14425-51126

0K

3, Adjustments to indicated sound levels:

Type of Calibrator B&K 4231 Sound

Pressure Level %40 dB

4, Measuring up limit: 140 dBA

Calibwastion Laboratery

3519

1L catibration equipment used in the test is traceable with the internal ISO9001 procedures and meets all specification given in

{ity assurance verification of all data supplied herein.

5. Frequency weightings (Acoustic signal tests for Z weighting, other

electric signal tests.)

Equivalent Free-field Sound Level (reference environmeant conditions) 93.8 dB

Norninal Frequency weighting / dB Nominal Freguency weighting / 4B
frequency /Hz A C 7 frequency /Hz A C 7

10 -7t -14.5 -0.1 1000 0.0 0.0 -0.1

20 -50.3 ~6.1 -0.3 2000 0.1 0.0 0.0

ns -39.4 -2.9 0.0 4000 1.3 ~0.1 0.0

63 ~26.1 -0.8 -0.1 80040 L2 -0.7 0.0

125 -16.1 -0.2 0.0 12500 5.8 -1.8 0.0

250 -8.6 0.0 0.0 16000 -11.3 -i3.6 0.1

500 =32 a1 0.0 20000 -23.2 -25.8 -0.6




B. Self-generated noise

Microphene replaced by electrical input signal davice

9.6 dB{A) 10.4 dB(C) 15.7 dB(Z)
7. F&S Weighting
Rate of the F weighting decrease (dB/s) 35.2
Rate of the 5 weighting decrease (dB/s) 4.4
Deviation of F&S ~0.1

8 Level Linearity (A-weighting at frequency 1 kHz)
Reference sound level 90,0 dB
Max error at 10dB steps upper reference sound level 0] dB
Max error at 1dB steps within S¢lB of the upper limit linear operating range 0,0 dB
Max error at 10d8 steps helow reference sound level 0] dB

Max error at 1dB steps within 5dB upper the lower limit linear operating range 0.1 dB
8. Tone burst respense (A Weighting) .

Toneburst response /dB
Single Toneburst duration /ms

LAFmax-LA LASmax-L.A LAE-LA LAegT-LA

500 0.0 ~4.0 -2.9 -7.0

200 -1.0 =74 -6.9 -7.0

2 -18.1 -26.9 ~26.9 -7.0

0.25 -27.2 / -36.0 -7.0

10. Peak C sound level (500Hz) ;
Cycle One nominal Positive half nominal Negative nominal
cycle value value half value
LCpeak~LC(dB) 35 35 24 2.4 23 2.4

11, Overlead indication: _Pass

12. Statistical analysis function

Sweep signal maximum indicated sound level; 112.8 dB
Sweep amplitude:_40 dB

Seancycle time:_ 60 S: Measurement period:_180 S.




] ™ crore
LAeq,T 103.2 103.2 0.0
L5 10.8 1188 0.0
L10 108.8 108.8 0.0
L50 §2.9 92.8 8.
L90 76.9 76.8 0.
L95 75.0 74.9 a1
Uncertainty of measurement results:_ 0.4 dB (k=2)
Environmeni conditiens:
Air temperature: 20 °C
Relative humidity: 50 %
Static pressure: _1018 kPa
Reference equipment used in the catibration:
Description: Model Serial No. Expiry Date Traceable To
Microphone BEK 4191 2929405 2024-12-15 NML
Muiti function sound calibrator B&K 4224 2288444 2024-10-15 CIGISMEC
Signal generator DS 360 33873 2024-10-15 CEFREI

Test specifications:

1. All Scarlet's Sound level Meter has been calibrated in accardance with the requirements as specified in IS0 17025 and the lab calibration
procedure SMIP004-CA-152.

) Theelectrical tests were performed using an electrical signal substituted for the microphane which was removed and replaced by an equivalent
capacitance within a tolerance of £20%,

1 The acoustic catibration was performed using an 8&K 4226 sound calibrator and corrections was applied for the difference hetwaen the free-field and
pressure responses of the Sound | evel Meter.

References:
1EC 61672-3 Sound Level Meters Part 3: Periodic tests
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CERTIFICATE OF CALIBRATION

NO. 20231214060

Name of Product: Sound Level Meter
Model: ST-1D
Serial Number: 820392
Specification: Class1
Conclusion: Pass

Date of calibration; 2023-12-14
Bue Date: 2024-12-13

Calibrated by:

1 This report certifies that all calibration equipment used in the test is tracesble with the internat IS0%G01 procedures and meets all specification given
in the Manual(s) or respectively surpass then, and appties only to the unit identified above.
I, This certificate is produced with advanced equipment & procedures which permit comprehensive quality assurance verification of all data supplied herein.
III. This certificate of calibration shall not be reproduced except in full, without written permission of the Scarlet Tech Co Ltd Taiwan.

1. TR} . 4 : OK
Preliminary inspection 4. Measuring up fimit: 140 dBA

2. Typa &sarial No.of Microphona: 528 5, Frequency welghtings (Acoustic signal tests for 2 weighling, otherelectric signal
3. Adjustments toindicated sound levels: tests.)

Type of Calibrater B&K 4231 Sound
Pressure Level_240 dB

Equivalent Free-field Sound Level (reference enviranment conditions) 93,8 dB

Nominal Fraquancy weighting / dB Norinal Frequency weighting / dB
frequency /Hz A c Z frequency /Hz A c z
10 -7 -14.6 02 1000 0.0 0.0 -0.1
20 -50.3 -6.4 -03 2000 01 0.0 0.0
N5 -39.4 -21 0.1 4000 12 -01 0.0
63 -261 -0.7 -01 8000 12 -08 0.0
125 -16.4 -01 -01 12500 -5.6 1.2 0.1
250 -8.6 0.1 0.0 16000 -11.5 -13.3 0.2
500 =3.1 0.1 01 20000 -23.4 -25.8 -0.3




o

. Self-generated noise

Mcrophone replaced by electrical input signal device

10.5 dBl4) 9.5 dB{C) 161 dB(Z)
7. F&5 Weighting
Rate of the F waighting decrease {dB/s) 3682
Rate of the S weighting decrease (dB/s) 43
Deviation of F&S -0.1
8. Level Linearity (A-wsighting at frequency 1 kHz)
Reference sound level 90.0 dB
Max error at 10dB steps upper reference sound tevel 0.1 dB
Max error at 1dB steps within 5dB of the upper limit linear operating range 0.0 48
Max error at 10dB steps below reference sound tevel §,] dB
Max error at 1dB steps within 5dB upper the lower timit linear operating range 0, dB
9. Tone burst response (AWelghting) -
Toneburst response /dB
Single Tonaburst duration /ms
LAFMax-LA L ASmax-LA LAE-LA LAegT-LA
500 0.0 ~4.0 -29 -1.0
200 -1.0 -T.4 ~-6.9 -1.0
2 -18.1 -26.9 -26.9 -7.0
0.25 =272 / =360 -7.0

10. Paak Csound level (500Hz) :

Cycle

One cycle

nominal value Positive half

nominal value

Negative half | nominal value

LCpeak-LC(dE)

35

35 24

24

23 24

11, Overload indication: _Pass

12, Statistical analysis function

Sweep signal maximum indicated sound level: 112.8 dB

Sweep amplitude; 40 dB

Scan cycletime:_40 S; Measurement period:_180 S




ltervs Measured vlue/dB mi?ﬁsm‘” Error/dB
LAegT 103.2 103.2 0.0
L5 110.6 110.8 0.0
Lo 108.8 108.8 0.0
L50 92.9 928 01
190 76.9 768 ]
L95 75.0 4.9 i}
Uncertainty of measurement results:_0.6 dB{k=2)
Environmant conditions:
Ajr temperature: 20°C
Relative humidity: 50 %
Static pressure: _10L8 ¥Pa
Raference equipment used in the calibration:
Description: Model Serial No. Expiry Date Tracoshle To
Microphone BEK 41 2929405 2024-12-15 NML
Muiti function sound calibrator BEK 4226 2288444 2024-10-15 CIGISMEC
Signal generator DS 360 33873 2024-10-1% CEPREL

Test specifications:
1 All Scarlet's Sound level Meter has been calibrated in accordance with the requirements as specified in IS0 17025 and the tab calibration

procedure SMTP004-CA~152,
2. Theelectrical tests were performed using an electrical signal substituted for the microphone which was removed and replaced by an equivalent

capacitance within a tolerance of 420%.
3 The acoustic calibration was performed using an B&K 4226 sound calibrater and corrections was applied for the difference between the freefield and

pressure responsesof the Sound Level Meter.

References:
IEC 61672-3 Sound Level Meters Part 3: Periodic tests
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Sound Level Meter Calibration Report

Equipment Type : Sound Levei Meter Calibration Date . 2-Feb-2024
Calibrator - TENMARS Sound Catibrator TM-100 Barometric pressure (nmHg) ;7500 mmHg
Standard  [EC 60942 Temperature (2323)'C . 2550 °C
Accuracy 1 94.0 +0.3 dB and 114.0£0.5 dB Relative Humidity(50£15%) . 50.0 %RH
Frequency rat LLODOHz £1% Dued Date of Calibrate : 1-Mar-2024
Calibrator Serial NO. 18 UMRHAR
. Instrument Calibrated Reference Before Adjust After Adjusg Deviation Result
tem - - b
Bramd | Model | Serial NO.| Acoustic dB | ASafil | n¥aii 2 nsaf 3| mie +dB +dB | Calibrate
94.0 gai | 941 | 941 | 944
31 ACO 6226 | 110098 94.0 0.1 PASS
114.0 1144 | 1141 | 1141 | 1144
24.0 944 1 941 | 841 } 941
32 ACO 6226 | 110105 4.0 0.1 PASS
144.0 1141 | 1141 | 1143 | 1144
94.0 938 | 939 § 939 | 93.9
a3 ACO 6226 | 410096 94.0 0.1 PASS
1140 113.8 | 1138 | 113.8 | 1138
- 94.0 94.1 941 | 941 | 941
34 ACO 6226 | 110099,/ 94.0 0.1 PASS
114.0 1141 | 1141 | 1140 | 1144
94.0 g42 | 942 | o4z | 942
35 ACO §226 | 110097 94.0 0.2 PASS
114.0 1144 | 1144 ] 1141 | 1141
84.0 941 | 941 | 841 1 944
36 ACO 6226 110102 24.0 0.1 PASS
114.0 1141 | 1141 | 114 | 1144
94.0 94.1 941 | 9441 | 9441
ay ACO 6226 | 110101 94.0 0.1 PASS
114.0 1144 | 1141 | 1141 | 1144
94,0 94.1 941 § 941 | 941
38 ACO 6226 | 110106 94.0 0.1 PASS
114.0 1141 § 1141 | 1140 ] 1141
94.0 939 | 935 | 938 | 938
39 ACO 6226 | 110104 94.0 0.1 PASS
114.0 1138 | 1138 | 1138 | 1138
94.0 041 | 941 | 941 | 941
40 ACQ 6226 110100 94.0 0.1 PASS
114.0 141 | 1141 1 1141 | 1144

Calibration By

Approve by ”{%ﬂW/ M!

Thai Enviconmental Technic Limited  1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
@ Tel : +66(0)2273-7799{Auto) Fax:+66{0)2373-7979 @ ndmin@tet1995.com @ wwwiet1995.cam



Thai Environmental Technic Limited
VSHN matiadunadeying IINA

Sound Level Meter Calibration Report

Equipment Type :Sound Level Moeter Calibration Date : 2-Feh-2024
Calibrator : TENMARS Sound Calibrator TM-100 Barometric pressure (mmHg) . 759 9 mmHg
Standard : IEC 60942 Temperature (23+3)°C T 2550 °C
Accuracy :94.020.3 dB and 114.020.5 dB Relative Humidity(S0£15 %) . 500 o Ry
Frequency 1al 1,000 Hz 1% Dued Date of Calibrate P 1-Mar-2024
Calibrator Serial NO, : DSEHEAIFER
. Instrument Calibrated Reference Before Adjust After Adjust Devintion Result
tem o 1) 1
Brand | Model | Serial NO.| Acoustic dB | n¥afi1 |n¥efi 2] assfi3| mag +dB +dB | Calibrate
94.0 94.0 94.0 94.0 94.0
51 ACO 6236 152077 84.0 0.0 PASS
114.0 114.0 | 1140 | 1140 | 114.0
94.0 94,1 94,1 94.1 241
52 ACO 6226 150142 84.0 0.1 PASS
114.0 114.0 | 1140 { 1140 | 1140
94.0 94.1 94.1 94.1 4.1
53 ACO 6226 160085 84.0 0.1 PASS
114.0 1140 | 1140 | 1140 | 1140
94.0 94,1 94,1 94.1 94,1
54 ACO 6226 160096 94.0 0.1 PASS
114.0 114.1 1141 | 1144 | 1141
94.0 94.2 94.2 94.2 94,2
55 ACO 6226 160097 94.0 0.2 PASS
114.0 114.1 1141 | 1141 | 1141
. 94.0 94.1 94.1 94.1 94.1
56 ACO 6226 160098 | 94.0 0.1 PASS
4 114.0 1142 | 1142 | 1142 | 1142
94.0 94,1 94.1 94.1 94.1
57 ACO 6226 160089 94.0 0.1 PASS
114.0 114.1 1141 114.1 114.1
94,0 4.2 04.2 94.2 942
58 ACO 6226 160143 94,0 0.2 PASS
114.0 114.1 114.1 114.1 114.1
94.0 94.1 94.1 94.1 94.1
59 ACO 6226 160203 94.0 0.1 PASS
114.0 114.2 114.2 1142 | 114.2
94.0 94.1 94.1 94,1 4.1
60 ACO 6226 160204 24,0 0.1 PASS
114.0 114.1 114.1 114.1 114.1
Calibration By ~
Approve by P‘rﬁ\ﬁl’(ﬁ, M

e e e e

Thai Environmental Technic Limited 1/6 Soi Ramkhamhaeng 245 Khwaeng/Khet Saplan Sung Bangkek 10240 Thatland
@ Tel: +66(0}2373-7799(Autc) Fax:+66(0)2373-7979 @ admin@ter1995.com @ wwwitet1995,com




Thai Environmental Technic Limited
u3un mabagunadsuing 91nn

Sound Level Meter Calibration Report

Equipment Type :Sound Level Meter Calibration Date . 2-Feb-2024
Calibrator s TENMARS Sound Catibrator TM-100 Barometric pressure (mmHg) . 7390  mmHg
Standard L 1EC 60942 Temperature (233)°C . 2550 °C
Accuracy £ 04.0 0.3 dB and 114.020.5 dB Relative Humidity(50£15%) . 5060 % RH
Frequency sat 1,000 Hz £1% Dued Date of Calibrate : 1-Mar-2024
Calibrator Serial NO. : 180303823
. Instrument Calibrated Reference Before Adjust After Adjusq Deviation Result
tem T P T
Brand Model | Serial NO.| Acoustic dB Aai1 | a¥en 2 a3 3| miw +dB = dB Calibrate
94.0 93.9 93.9 83.9 93.9
61 ACO 6226 160205 4.0 0.1 PASS
114.0 113.8 113.8 | 113.8 | 1138
- 94.0 94.2 94.2 94,2 94.2
B2 ACO 6226 16021 1/ 940 0.2 PASS
114.0 114.1 1141 | 141 | 1144
94,0 93.9 93.9 93.9 93.9
63 ACO 6226 160212 94.0 0.1 PASS
114.0 113.9 1939 | 1138 | 1138
94.0 94.1 94.1 94.1 94,1
64 ACO §226 160213 94,0 a1 PASS
114.0 1140 | 1140 ] 1140 | 1140
94.0 93.9 93.9 83.9 93.9
66 ACO 6226 160215 94.0 0.1 PASS
114.0 113.9 1139 | 1139 | 113.8
94.0 94.0 94.0 94.0 94.0
87 ACO 6226 180216 94.0 0.0 PASS
114.0 114.0 114.0 | 114.0 j 1140
94.0 093.8 93.8 93.8 83.8
68 ACO 6236 222036 94.0 0.2 PASS
114.0 1138 | 113.8 | 1138 | 113.8
94.0 94.1 94.1 94.1 94.1
89 ACO 6236 222037 4.0 G.t PASS
114.0 ii4.1 114.1 114.1 114.4
44.0 84.1 84.1 24.1 94.1
70 ACO 6236 222038 94.0 0.1 PASS
114.0 1149 | 1141 | 1941 | 11441

Calibration By

e+ sl 1,

Thai Environmental Technic Limited 176 Sof Ramkhamhaeng 145 Khivaeng/Khet Saphan Sung Banghok 10240 Thailand
& Tel: +66(0)2373-7799{Auto) Fax: +66{0)2373-7979 @ admin@tet1995.com & www.iet19%5.com
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) :\_\\\f_f_’//’,

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES i@ﬂ@
534/4 PATTANAKARN ROAD 801 18, SUANLUANG. SUANLUANG, BANGKOK 10250 ’/ﬁ\‘ AN
TEL. 0-2717-3000-24 FAX, 0-2719-9484 e NSG-TISI-TIS17025

CALIBRATION 0008

Certificate of Calibration Cortiicate :‘;i zereer

Equipment : Heatl Stress Monitor
Manufacturer: DELTA OHM This certificate may not be reproduced other than in full,
except with the prior written approval of the head of
Model : HG 32.2 Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.; 22004310
1D No.: HD 13

Condition As-Received: Used ltem

Received Date: 25 April 2023
Calibration Date: 02 May 2023
Reference: 2304-0600DSC Submitted by:  Thai Environmental Technic Limited

Ambient Temperature:  ( 25 % 3 ) °C
1/8 Soi Ramkhamhaeng 145, Khwaeng/Khet Saphan Sung,

Bangkok 10240

Relative Humidity: (80 +20)%

Procedure used: Calibration were conducied using in-house calibration procedure CP.H03 according to comparison with
standard temperature probe for temperature measurement function inte humidity / termperature chamber.

Condition of this resuit of calibration

A e e

+.Reference standards instuments :

Instrument Model Serial No, Certificate No, Due Date
1) Handheid Thermometer With Sensor 1523 3240076 231305 15 Mar 2024

2.The certificate is valid only to the item calibrated on date and place of calibration.
3.This Cerification is traceable to the Infernational System of Unit maintained through:-

-Technology Promotion Association {Thaiiand-Japan), NSC-ON3C Accredited No. Caiibration 0008

Calibrated by :  Viporn Tantiyawutli Approved Signatory: __ ﬁz
issue Date : 05 May 2023 [\/} Chaksit Waewwanjua

[ ] Pornthippa Tameyakul
[ ] Viporn Tantiyawutti

B 0313363




Cert. No.: 23H927

Page.: 2 of 2
Result of Calibration:- Without Adjustment
Function: Temperature Measurement.
This instrument was connected with temperature probe,
Measurement Model of Serial of Standard uuc* Uncertainty
. Temperature Reading Error of Measurement
Function Sensor Sensor ¢C) C) o) (#°C)
19.998 19.9 -0.098 0.42
26013 | T2a8 | o413 042
Tn HP3201.2 | 22015695 29.978 298 0178 042
34964 | 349 0064 | 042
39997 | sas | w0197 | oa
19.998 20.1 0.102 0.42
i 5otz | s oosr | S
Tg TP32762 | 22014824 | 20978 | 301 | o422 | o
34964 | 34 | o043 042
 39.907 404 | 03 | paz
19.998 20.1 0.102 042
25013 | 25q 0.087 042
T TP32762 | 22015199 20978 | 304 | odze T Tedn
_. *Msﬂit,‘éé:f _ sts.i' . 0136 . N 042
“aeser I wod | s T “oda

UUC* : Unit Under Calibration
The reported uncertainty of measurement was base on standard uncertainty multiplied
by coverage factor k = 2.00, providing confidence level approximately 95%.

-000-

it

a 11_59?__57



Equipment :
Manufacturer:
Model :

Sorial No.:

ID No.:

Condition As-Received:

Received Date:

Calibration Date:

Reference:
Amblent Temperature:

Relative Humnidity:

» 'I"t
TECHNOLOGY PROMOTION ASSOCIATION (THATLAND-JAPAN) ‘\‘é—:_///’,
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES %%@f - iy,
53476 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250 ﬁ,flf,:—\\\\w\? Vs N
GUR ML :

\o\“\ﬂ;!‘fp,

TEL. 0-2717-3000-24 FAX. 0-2719-0484 ASe IS TIS17025
CALIBRATION 0008

Certificate of Calibration Certificate No, : 23H928
Page: 1¢cf2

Heat Stress Monitor

This certificate may not be reproduced other than in fulf,

except with the prior written approvat of the head of

HD 32.2 Corporate Services 3: Equipment Calibration and Testing Services,

22004311

DELTA OHM

HD 14

Used ltem
25 April 2023
02 May 2023

2304-0600DSC Submitted by: Thai Environmental Technic Limited

{25 £ 3) °C

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

( 650 + 20 ) %

Procedure used: Calibration were conducted using in-house calibration procedure CP-HO3 according to comparison with
standard temperature probe for temperature measurement function into hurnidity / temperature chamber.

Condition of this result of calibration

1.Reference standards instuments :

Instrument Model Serial No. Certificate No. Due Date
1) Handheld Thermometer With Sensor 1523 3240076 231305 15 Mar 2024

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

Calibrated by :  Vipors Tantiyawulli Approved Signatory :

Afimt

fssue Date : 05 May 2023 [y/] Chakrit Waewwanjua

[ 1Pornthippa Tamayakul
[ ]Viporn Tantiyawutl

B 0313364



Cert. No.: 23H928

Page.: 2 of 2
Result of Calibration:- Without Adjustment
Function: Temperature Measurement.
This instrument was connected with temperature probe.
Moasuremont | Model of Seriai of Standard uvecr Uncertainty
. Temperature Reading Error of Measurement

Function Sensor Sensor °C) (°C) ¢C) (£°C)
19.998 20.1 0.102 0.42
25013 | 250 | 0013 042

n HP3201.2 | 22015696 | 20978 |  ‘3pq 0.022 042
 34.964 35.1 0.136 0.42

139.997 400 | 0003 042"
19.998 20.0 0.002 9.42
25013 250 0,013 042

Tg TP3276.2 | 22014939 | 29978 301 0122 042

o 34_964 B w“_35—.‘!” .0..1.36 042

39997 | Taoq - 0.103 042
19.888 20.0 0.002 0.42

- 25013 25.0 0013 | o4z

T TP32762 | 22015185 | 20978 | T300 | o0z 7T Toam T

34984 | Tasp 0036 | 042
39997 | 400 0003 | 042

UUC* : Unit Under Calibration
The reported uncertainty of measurement was base on standard uncertainty multiplied
by coverage factor k = 2.00, providing confidence level appraximately 95%.

~00o-

ot



HSG-TIST-TIS 17025

73 °T|TH CALIBRATION G015

R P

Request No. : 22-67 / 0063 MTC No. : PSL-P 0014 / 67

CERTIFICATE OF CALIBRATION

Nomenclature : Digital Lux Meter Serial No. : AC.39620
Maker : DIGICON Model : LX-50

Customer: THAI ENVIRONMENTAL TECHNIC LIMITED

Address : 1/6 Soi Ramkhamhaeng 145, Khwaeng/Khet Saphan Sung, Bangkok 10240
Date of receipt : 26 October 2023

Date of calibration : 9 Novenber 2023

Place of calibration : Photometry and Temperature Standards Laboratory, MTC. (Bangpoo)
Basis of calibration : calibration at 0 ~ 5000 lux.

Condition of calibration : - Ambient temperature : {25+ 2) °C
- Relative humidity (60 £ 20) %
Reference Standard : Working Standard Luminous Intensity Lamp, Serial No.: FEL003 and 3501,
can be traceable to international system of units (SI), through calibration certificate
MTC No. PSL-P 131/66 and PSL-P 132/66, date of calibration 12 May 2023.
Traceability : This certificate is traceable to SI units through the National Institute of Metrology (Thailand)
calibration certificate No. TP-1010-23, TP-1011-23 and TP-1012-23
Support Equipment : 1. Photometric bench , 3.0 meter long
2. DC power supply, Serial No.: BC - 341006035007/2
3, Digital Multimeter , Model : R 6551 , S/N : 92041 186 and 92041192
Calibration Procedure :  The measurement was done in accordance with WL.CP.10.

The reported uncertainty is based on a standard uncertainty multiplied by a coverage

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

page L of 2

Adchvertising the Feporl/Certificate and publicity of the results except in full are probibi

The results relate onty to the items tested/calibrated or value assigned.

FM.BLMTC.002 Rev.4

Head Office Office/Laboratory Office

25 wiu 3 Tambon Kitong Ha, Amnphos Khlong Luang,  5oi 1C, Bangpao Industrial Estate, Sukhumvit Road, 196 Phahonyothin Road, Chatuchak, Banglkok 10900,
Changwat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thalland ~ Thailand

Tel. (66)0 2577 900C Tel, (66) 0 2323 1672-80 ext. 115, 116 Tel. {66} 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (660 2577 9009 Fax. (66) 0 2323 9165 Fax. (66) 0 2575 8592

E-rnait ; umpai@tistr.orth Websitewawww tistr.orth E-mail : mitca@tistr.or.th E-rail : sumalee@tisirorth

ted unless written permission is obtained from the governor of TISTR.




7TISTR

Request No. : 22-67 / 0063
Serial No. : AC.39620

MTC No. : PSL-P 0014 / 67

Results :
uuc Standard *UUC Reading UUC Reading Uncertainty of
Range (lux) (lux) Before Adj.(Iux) After Adj.(lux) Measurement £ (Jux)

100 105 103 2.0

500 512 504 10

2000 1000 1017 1002 20
1500 1516 1496 30

2000 - 1988 40

2000 202 201 40

20000 3000 303 302 60
(x10) 4000 402 403 80
5000 502 499 100

2000 21 20 70

50000 3000 31 30 90
(x100) 4000 41 40 100
5000 51 50 120

Note : *UUC = Unit Under Calibration,

Calibrated by :

Lot &

(Ms. Rattanawadee Pholprom)

-.end of certificate..,

AR SN
Ref. : 2012266102604262001
Issued date : 16 November 2023

page 2 of 2

The results relate only to the items tested/calibrated or value assigned.

Advertising the Report/Certificate and publicity of the results axcept in full are prohibited unless written permission is obtained from the governor of TISTA.

Head Office

35 Mu 3 Tambon Khlong Ha, Amghoe Ihiong Luang,

Changwat Pathumthani 12120, Thailand
Tel. (66) 0 2577 9000
Fax. {66) 0 2577 9009

E-mail : rumpai@tistr.orth Websitenvwvew tistr,

Office/Laboratory

5ot 1€, Bangpoo industrial Estate, Sukhumyit Road,

Office

Amphee Muang, Changwat Samutprakan 10280, Thaand Thailand
Tel. {66) 0 2323 1672-80 ext. 115, 116
Fax. (66) 0 2323 9165

orth  £-mail : mic@tistr.or.th

Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217

FM.BLMTC.002 Rev.4

196 Phahonyothin Road, Chatuchak, Bangkok 10500,

Fax. (66) G 2579 8592
E-mail : sumaleegtistr.or.th

%Xj;.is Laboratory




TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3: EQUIPMENTE CALIBRATION AKD TESTING SERVICES 1"'*///’;%\\»
534/4 PATTANAKARN ROAD SOI 15, SUANLUANG, SUANLUANG BANGKOK 10250 R NSC-TISI-TIS17025
TEL. 0-2717-3000-29 FAX.(-2719-9484 CALIBRATION 0008

Cert.No.: 23CHO2861
Page.: 1 of 2

Certificate of Calibration

Eguipment :
Manufacturer :
Model :

Serial No. :

1D No. :

Condition As-Received:

Received Date :
Calibration Date :
Reference :

Submitfed by :

Calibration Place :
Ambient Temperature :
Relative Humidity :

Calibration Procedure:

Calibrated by :

Approved by :

(/ Y Malee Butkruea
{ ) Saithip Meangmai

( ) Warakorn Lerngagtrakul

Issue Date :

Conductivity Meter
Horiba

ES-51E

5206087

Used ltem

10 April 2023

10 April 2023
2304-01460C-15

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

Laboratory ( Thai Environment Technic Limited)
(30.2 - 31.3) °C (On-Site)
(37.7 - 36.1) % (On-Site)

In -house method :
- CP-OCH3 : based on direct measurement by
using certified reference material (CRM)

Saithip Meangmai

Ml .

Approved Signatory

25 April 2023

The Uncertainties are for a confidence probability of approximately 95%

This certificate may not be repreduced ather than in full, except with the prior writien

Approvel of the head of Corporate Services 3 : Equipment Calibration and Testing Services,

A 0053466



1 1. Reference Standard Instrument -

Cert.No.: 23CHO261 ;.
Page.: 2 of 2

555 Condition of this result of calibration

Instrument Serial No. IDNo.  Certificate No. Due date
1) Digital Thermometer 307901 70RC137 2211236 10 Oct 2023 o

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

_ - Traceable o National Institute of Metrology (Thailand), NIMT

% 2, Certified Reference Materials :-

- Conductivity calibration solution, CPA chem Ltd., The measurement results are traceable to S
through CPA chem Lid., ANSI-ASQ Nationat Accreditation Board, Accredited Mo, AR-1835

Conductivity Solution Manufacturer Lot No, Exp. date
1.413 mS/em CPA Chem 826595 09 July 2023 o

- Control Conductivity calibration solution temperature by Water bath {25+0.2) °c
¢ 3. This certificate is valid only to the item calibrated on date and place of calibration.

/¢ Calibration results
" Function : Conductivity Measurement
(*) After Adjustmentat 1413.0 pSicm
© Conductivity Electrode Serial No.: SC0A0150

Standard Before Adjustment After Adjustment Uncertainty Coverage |
Conductivity Solution UUC* Reading UUC* Reading of Measurement factor |[:;
(£) k|7
1.413 mSicm 1.256 mS/em 1.413 mS/cm 0.011 mS/om 2.00 ;

: Remark - UUC* = Unit Under Calibration

- Adjustment Gell constant = 1,030 cm’"

f; 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 %.

~-0Go-

a 1158495



TECHNOLOGY PROMOTICN ASSCOCIATION (THAILAND-JAPAN)
CORPORATE SERVECES 3: EQUEPMENY CALIBRATION AND TESTING SERVICES

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKCOK 10250 eI TIS 70
TEL. 0-2717-3000-20  PAX. 0-2719-9484 CALIBRATION no;)s

Cert.No.: 23CHO262

Page.: 1of 3
-3 4 & &

Certificate of Calibratio:
Eguipment : Spectrophotometer
Manrufacturer: Labtech
iadel : Blue Star A
Serial No. : . 1608UV1507
1D Mo. : -
Conditicn As-Received: " Used ltem
Received Date : 10 April 2023
Calibration Date : 10 April 2023
Reference : 2304-01460C-16
Submitted by : Thai Environmental Technic Limited

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

Calibwation Place : Laboratory { Thai Environment Technic Limited)
Ambient Temperature : (30.8 - 31.1) °C (On-Site)
Relative Humidiiy : (50.2 -50.7 ) % (On-Site)
Calibration Procedure : in - house method :

CP-OCH4 based on ASTM E 275-01

Calibrated by : Saithip Meangmai

Approved by : M i

Approved Signatory

(/) Malea Butkruea

{ ) Saithip Meangmai

( )} Warakorn Lerngagtrakul

Issue Date : 25 April 2023

The Uncertainties are for a confidence probability of approximately 95%

This certificate may not be reproduced other than in full, encept with the prior writien

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

A 0053467



12,
i i
i
) Cert. No.: 23CHO262)
! : Page: 20of3 ;ftf
15 E\!
? Condition _of calibration resuit i
7
1. Reference Standard Material : i
Material Serial No. Certificate No. Due date :
1. Absorbance Standard set 32593 100581 30 Mar 2024
2. Wavelength Standard set 29829 94776 02 Sep 2023 3
i3 3. Wavelength Standard set 29829 94777 02 Sep 2023 b
i 4. Stray Light Standard set 32629 9112980 03 Aug 2024
;g 2. This cerfificate is valid only to the item calibrated on date and place of calibration. ﬁé
;«3 3. This certificate is traceable to the International System of Unit maintained at ; ?j}
{ K - National Physical Laboratory (NPL), The United Kingdom of Great Britain and Northern Ireland I{,s?
ig‘;; ~ National Institute of Standards and Technology (NIST), The United States of America “{%
;lif 4, Spectral BandWidih : 2 nm ) %
I %
i Scan Speed : Slow 3
o {'5
gi’ Calibration Results : without adjustment ;;';E.'
it b
if; Wavelength Accuracy ;gi
i Certified Values Uncertainty of | Coverage 7
1; UUC Reading 57
:«‘: of Reference Material Measurement Factor 35‘
f{{ ;»;,
i1 (nm) (nm) (%nm) k éfﬁ
i . St
b 361.00 360.6 0.16 | 200 j;“
i 472.47 471.8 " 0.16 2.00 i’
i
f{?; 536.66 £36.3 0.18 2.00 §,’
it , i
i 748.48 748.5 0.18 2.00 {f’?
G 879.27 878.9 0.18 | 200 i
i :
1 f}i
‘.f*::vf,f 50
}-a fiF
5 %
4
b {

4
.
-

N
» (f[s»
b i
i \
! 3’} >
rﬁf«cg g%
&y w
B /s
i 4
{ ‘.i. W ‘
it .
niz .
[a4 e
1 N 33 b
E T & Lot Frge b s 4 TR Y SIS § TS S g e S % "‘
Y AT Y o g T g R g pRREETAE o TSI S p RIS € g _ena 5 A g AL &) o AT a RN T v S el 7 i T3 e
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Cert. No,: 23CHO262
Page: 3c¢f3

Calibration Resuits : without adjustment

Photometric Accuracy

Wavelengih Certified Values Uncertainty of Coverage
of Reference Material HUC Reading Measurement Factor
(nmy) (Abs) (Abs) { Abs ) k
Zero 0.0001 0.0028
0.5701 0.5680 0.0028
0.7147 0.7110 0.0029
1.0031 0.9974 0.0029
Zero ‘ 0.0001 0.0028
0.5195 0.5185 0.0030
0.7007 0.6973 0.0029
0.9833 0.9786 0.0028
Zero 0.0001 0.0028
0.5615 0.5528 0.0028
0.7659 0.7612 0.0030

1.0763 1.0701 0.0028

Stray Light

* Straylight at
Readingat  2806.05 nm = 0.11 nm
280,05 nen £ 0.11 nm

Abs 1.8711

%T 1.35

Remark

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

- The Potassium Dichromate filled celis are measured against a Perchioric acid biank,

- Cut-off wavelength of stray light reference material (Potassium lodide) at wavelength 280.05 nm £ 0.11 nm

- Result = Pass, If Absorbance > 2.00 Abs and Transmission < 1.0 %T at Wavelength 280,05 am £ 0.11 nm

-* : Not NSC~ONSC Accredited

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-

a 1158483






FSH 1214

oy
D MAINTENANCE REPORT
% X7
S ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL
AAnalyst 100

Customer : u3dn wafiafivwindanlve Date Tested: 29-1.8),66
AR Recommendation Recertification

Address :  1/6 lausuAIure 145, Period 6 Months
wanesEEwWIUe, adzwugy,  Recertification Due: 28-ii.¢1.-67
ngumw+ 10240 TH Date Last Certified: 30-ii.a.-66

User Name: aaL AnGdAnd 1dasein Visit Number: 10f2

Phone: 02-373779% TH ONE SOURCE Phone:  081-7316733, 082-1086572

E-mail: phorntip.p@tet1995.com E-mail: thonesource@gmail.com
ketsarin.c@tet1995.com

CONFIGURATION TESTED

MODEL SERIAL NUMBER SOFTWARE

AAnalyst 100 04050110503 AA WinLab 3.2

TEST STANDARD USED PART NUMBER

Copper N9300183

Filter 0.2 % MGO-057

Page 1 of 4

TH ONE SOURGCE Co.,Lid. 33/119, T.Ladsawai, A.Lam Luk Ka, Pathum Thani 12150, Thaitand



AAnalyst 100

MAINTENANCE REPORT
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL

FSR 1214

SERIAL NUMBER 04050110503 DATE TESTED 29-1.¢1,-66
1. OPTIC CHECKS
A. Optical alignment condition (if necessary)
B. Condition of Mirrors,Lenses ete.(if necessary)
C. D2,HCL beam adjust (if necessary) l:]
2. GAS SYSTEM CHECKS
A. Leak test all internal and extenal gas box joints
B. All gas box safety features
C. Burner system including nebulizer and all o-ring and gasket
D. Drain system { safety )
3. ELECTRONICS CHECKS
A. Power Supplies
+ 5.00 Vdc + 0.2 Vdc +5.02 Vde
+ 11.50 Vdc + 0.2 Vdc +11.46 Vdc
+ 15.00 Vde + 1.0 Vdc +14.99 Vdc
- 15.00 Vdc + 1.0 Vde -15.08 Vde
+ 35.00 Vdc + 3.0 Vdc +35.13 Vde
4. WAVELENGTH ACCURACY TEST
A.Zn Lamp wavelength 213.9 nm + 0.3 nm. 213.83 nm.
B. Fe Lamp wavelength 248.3 nm + 0.3 nm. 231.92 nm.
C. Cu Lamp wavelength 324.8 nm + 0.3 nm. 324.87 nm.
Page 2 of 4

TH ONE SOURCE Co.,Ltd, 33/119, T.Ladsawai, A.Lam Luk Ka, Pathum Thani 12150, Thailand




FSR 1214

MAINTENANCE REPORT
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL
AAnalyst 100

SERIAL NUMBER 04050110503 DATE TESTED 29-n.£1.-66

5. PERFORMANCE TESTS SPEC. RESULTS

*A. Neutral density filter checks with Copper (324.8 nm)
Neutral Density Filter 0.2 + 10% 0.180 0.174 Abs.

B. AA Baseline noise test with Copper (324.8 nm)

Integration time = 0.5 seconds
Replicates =99 fimes
Standard Deviation < 0.001 0.001

C. Flame sensitivity with Copper (324.8nm)
(5 mg/L Cu Standard a read time of 10 secends

10 replicates, standard burner)

Stainless steel nebulizer > 0.25 0.275 Abs.
%RSD <0.3 0.20 %
Measured Characteristic Concentration : 0.080 mg/L
Page 3 of 4

TH ONE SOURCE Co.,Lid. 33/119, T.Ladsawal, A.Lam Luk Ka, Pathum Thani 12150, Thaitand



FSR 1214

MAINTENANCE REPORT

ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL
AAnalyst 100

SERIAL NUMBER 04050110503 DATE TESTED 29-n.81.-66

Remarks :

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

meets
D does not meet

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

Service Department TH ONE SOURCE CO., LTD.

{ Krungchai Treevichien )

Customer Support Engineer

Page 4 of 4

TH ONE SOURCE Co.,Ltd. 33/119, T.Ladsawai, A.Lam Luk Ka, Pathum Thani 12150, Thailand




Method Name: Cu Baseline Element: Cu
Method Description: Cu BL Noise

Date: 01/01/2002

Technigque: Flame Calibration Equation: Zero Intercept: Nonlinear
Wavelength: 324.8 nm Slit Width: 0.70 nm

Lamp Current: 15 Energy: 72

Sample Info File: Untitled Results Data Set:

Element: Cu Seg. No.: 2 AS Logc.: =-—- Date: 01/01/2CG02

Sample ID: CU BLN Noise

Repl SampleConc StndConc BlnkCorr Time

# mg/ L mg/L Signal

0.000 10:35:46

2 0.000 10:35:49
3 0.000 10:35:51
4 0.000 10:35:53
5 0.000 10:35:55
6 -0.001 10:35:57
7 -0.001 10:36:00
8 -0.002 10:36:02
9 -0.001 10:36:04

10 0.000 10:36:07
11 -0.001 10:36:09
12 0.001 10:36:11
13 0.001 10:36:13
14 0.001 10:36:15
15 0.001 10:36:17
16 0.000 10:36:19
17 -0.001 10:30:21
18 0.001 10:36:24
19 0.000 10:36:26
20 0.001 10:36:28
21 0.000 10:36:30
22 0.002 10:36:32
23 0.000 10:36:34
24 0.000 10:36:36
25 0.002 10:36:38
26 0.002 10:36:41
27 0.001 10:36:43
28 0.001 10:36:45
29 0.000 10:36:47
30 -0.001 10:36:49
31 -0.002 10:36:51
32 -0.001 10:36:53
33 ~0.001 10:36:55
34 0.000 10:36:58
35 0.000 10:37:00
36 0.000 10:37:03
37 0.003 10:37:05
38 0.00C 10:37:07
39 0.000 10:37:09
40 0.001 10:37:11
41 -0.001 10:37:13
42 -0.001 10:37:16
43 -0.002 10:37:18
44 -0.001 1G:37:20
45 0.002 10:37:22
46 0.000 10:37:24
47 0.001 10:37:26
48 0.000 10:37:28
49 0.000 10:37:30
50 0.001 10:37:33
51 0.002 10:37:35
52 0.002 10:37:37
53 0.001 10:37:39
54 0.000 10:37:41
55 -0.001 10:37:43
56 0.001 10:37:45
57 0.001 10:37:47
58 0.00C 10:37:50
59 0.001 1C:37:52
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60 0.001
61 0.000
62 0.001
63 0.000
64 ~-0.001
65 -0.002
66 -0.002
67 ~0.001
68 ~0.001
69 -0.002
70 0.000
71 0.000
72 0.000
73 0.000
T4 -0.001
75 ~0.001
76 ¢.002
77 G.002
78 0.000
79 0.002
80 0.001
81 0.000
82 0.001
83 -0.001
84 -0.,001
85 -0.001
86 -0.002
87 -0.002
88 -0.001
89 -0.001
o0 -0.001
91 0.000
g2 -0.001
93 0.000
94 0.000
95 -0.001
96 -0.001
97 0.000
S8 0.002
99 0.001
Mean: 0.000
50 0.001
%RSD: 4766.11
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Intensity

Current Wavelength: 214.90  Peak Wavelength: 213.83

T T t | 1 7 T T ]

212.90 213.90 214.90

Wavelength (num)
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Intensity

Current Wavelength: 233.00

Peak Wavelength: 231.92

231.00

J ]
232,00

Wavelength (nm)

Page 5

233.00



Intensity

Current Wavelength: 325.80

Peak Wavelength: 324.87

323.80

T ]
324.80

Wavelength {nm)

Page 6
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Metheod Name: CuSppm
Method Description: Cu 5 ppm

Date: 01/01/2002
Technigue: Flame
Wavelength: 324.8 nm

Lamp Current: 15

Sample Info File: Untitled

Element: Cu

Calibraticn Equation: Z%ero Intercsept: Nonlinear
51it Width: 0.70 nm

Energy: 72

Results Data Set:

Element: Cu Seq. No.: 3
Sample ID: Calib Blank

AS Loc.: —== Date: 01/01/2002

BlnkCorr Time

Repl SampleConc StndConc
mg/ L mg/L

OO WN o

10

Mean:

s

%RED:

Auto-zero performed.

Element: Cu Seqg. No.: 4
Sample ID: Copper 5 ppm

Si
-0
-0
-0

-0.

-0

gnal
.011 11:30:33
.011  11:30:46
011 11:31:00
011 11:31:14
.031 11:31:28
L0110 11:31:43
011 131:31:57
.012 11:32:11
012 11:32:24
012 11:32:38
.011
000
3.15
AS Loc.: ——- Date: 01/01/2002
kCorr Time

Repl SampleConc StndConc
mg/L ng/L

—t
CW oo -3 ds N e

Mean:
5D
%RSD:

Bln
Si

OO0 O0CCOOO0oOO

gnal

L.275 11:33:12
.275 11:33:28
274 11:33:40
274 11:33:54
274 11:34:08
.276  11:34:23
275 11:34:37
.275 11:34:50
274 11:35:04
274 11:35:18
.275

.001

0.20
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