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a. woadwazaneiomn (Total Dissolved Solids w3 T0S ) hiviu 1,300 fiadnii/dns

5. vpafauruassiomn (Total Suspended Solids ) bitiu 30 fiadnii/dns

6. Uladl (Biochemical Oxygen Demand) laiu 20 fiadnii/Gns
7. #lof (Chemical Oxygen Demand) Wity 100 fiadniu/dns
8. Falws (Sulfide) Wi 1 fafinfu/Ens

9. lawnlus (Cyanides HCN) hitfiu 0.2 fia@indw/dns

10. Ynhuwasladiu (Fat oil and Grease) Litiiu 5 fadniu/dns
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. Wafuadled (Formaldehyde) hitfiu 1 fiadiniu/dns
asUsznauiiuaa (Phenols) biviu 1 fiadnd/bas
Aao3ubass (Free Chlorine) Ly 1 Sadnii/dns

. avendngiiviazdng (Pesticide) nwmaioliny

. aLdu (Total Kjeldahl Nitrogen) Livdu 35 Sadindu/éns

16. Tavigwinlen dadl

1
2

8.
9.

1

0.

dined (zn) Bivdu 5.0 Hadniu/bns

Tasiflpmenauaun (Hexavalent Chromium) litfiu 0.25 Sin@indi/éns
Tasidienlnsynauy (Trivalent Chromium) laitfiu 0.75 fiafindu/dns
arsuy (As) LAy 0.25 fadinfu/day

o (Cu) ity 1.0 adndu/dns

sav (Hg) Lty 0.005 Tadndu/dns

uanilens (Cd) laiviu 0.01 diadinu/dns

wuiFun (Ba) Ly 1.0 Sladindu/éng

Fauien (Se) Lidw 0.02 Nadniving

e (o) v 0.1 fiadn3u/Any

11, fivdia (N) Tl 0.2 Nadnivdes

12. umanila (Mn) Tt 5.0 flaéina/dns

17. spndiauazaie (00) livleuni 2 fadniu/dns
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(Calibration)
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item Description Parameter List of Equipment Equipment No. Calibration Date Next Calibration
1. | Stack Air Particulate Dry Gas Meter/SK25EX S/N 604 14/02/2023 February 2024
Digital Thermometer/DP-52 S/N (392059 06-09/09/2022 September 2023
Digital Barometer/PHB-318 S/N B011410 11/05/2022 May 2023
Electronic Balance/METTLER TOLEDO S/N 1116392227 11/04/2023 April 2024
NO, as NO, Gas Analyzer (E-Instruments)/4500-S S/N 3669 07/01/2023 January 2024
SO, Gas Analyzer (E-Instruments)/4500-S S/N 3669 07/01/2023 January 2024
2. | Ambient Air Orifice Certificate of Calibration/Tisch S/N 0068 19/11/2021 November 2022
TSP High Volume Air Sampler/TET S/N TSP-33 01/08/2022 August 2023
High Volume Air Sampler/TET S/N TSP-37 01/08/2022 August 2023
High Volume Air Sampler/TET S/N TSP-38 01/08/2022 August 2023
High Volume Air Sampler/TET S/N TSP-42 01/08/2022 August 2023
High Volume Air Sampler/TET S/N TSP-40 01/08/2022 August 2023
High Volume Air Sampler/TET S/N TSP-18 01/08/2022 August 2023
Electronic Balance/METTLER TOLEDO S/N 1116392227 11/04/2023 April 2024
Orifice Certificate of Calibration/Tisch S/N 0068 19/11/2021 November 2022
PM-10 High Volume Air Sampler/TET S/N PM10-10 01/08/2022 August 2023
High Volume Air Sampler/TET S/N PM10-13 01/08/2022 August 2023
High Volume Air Sampler/TET S/N PM10-19 01/08/2022 August 2023
High Volume Air Sampler/TET S/N PM10-27 01/08/2022 August 2023
High Volume Air Sampler/TET S/N PM10-28 01/08/2022 August 2023
High Volume Air Sampler/TET S/N PM10-22 01/08/2022 August 2023
Electronic Balance/METTLER TOLEDO S/N 1116392227 11/04/2023 April 2024
PM-2.5 Certificate of Calibration/Mesal abs S/N 172508 10/08/2022 August 2023
PM2.5 BGI By Mesa Lab/PQ200 S/N 72477 11/05/2022 May 2023
PM2.5 BGI By Mesa Lab/PQ200 S/N 72611 11/05/2022 May 2023
PM2.5 BGI By Mesa Lab/PQ200 S/N 72613 10/05/2022 May 2023
PM2.5 BGI By Mesa Lab/PQ200 S/N 72614 10/05/2022 May 2023
Electronic Balance/METTLER TOLEDO S/N 1116392227 11/04/2023 April 2024
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Model/AAnalyst 100

ltem Description Parameter List of Equipment Equipment No. Calibration Date Next Calibration
2. | Ambient Air (Cont) NO, CERTIFICATE OF ACCURACY : Linde S/N AD09625K 18/08/2021 August 2023
NO, Analyzer/API TML-41-H-02 S/N 495 11/11/2022 May 2023
NO, Analyzer/API 200A SINTTT 11/11/2022 May 2023
NO, Analyzer/API 200A S/N 1775 12/11/2022 May 2023
NO, Analyzer/AP! 200E S/N 737 12/11/2022 May 2023
SO, CERTIFICATE OF ACCURACY : Linde S/N 118310 19/09/2019 September 2023
SO, Analyzer/Thermo 43C S/N 43C67091355 18/11/2022 May 2023
SO, Analyzer/Thermo 43C S/N 43C55175302 21/11/2022 May 2023
SO, Analyzer/Thermo 43C S/N 43C-TL-67266366 19/11/2022 May 2023
SO, Analyzer/Thermo 43C S/N 43C73374373 21/11/2022 May 2023
WS & WD Wind speed and wind direction/Weather Wizard Il S/N WEQ0405A32 18/08/2022 August 2023
Wind speed and wind direction/Weather Wizard Il S/N WC21014A92 16/01/2023 January 2024
Wind speed and wind direction/Weather Wizard li S/N WC91109A02 12/09/2022 September 2023
3. | Water pH pH Meter/Horiba S/N B06D0012 11/07/2022 July 2023
Temperature pH Meter (Temperature)/Horiba S/N B06D0012 11/07/2022 July 2023
Electrical Conductivity Meter/Horiba S/N 5205087 10/04/2023 April 2024
Conducitivity
TDS Electronic Balance/METTLER TOLEDO S/N 1116392227 11/04/2023 April 2024
BOD BOD Incubator ID/N TET.LAB.BOD 05 11/04/2023 April 2024
Oll & Grease Electronic Balance/METTLER TOLEDO S/N 1116392227 11/04/2023 April 2024
H,S Spectrophotometer/PerkinElmer S/N 365K9042909 01/11/2022 November 2023
Pb, Cd Atomic Absorption Spectrophotometer S/N 60055070101 20/01/2023 July 2023
Model/AAnalyst 600 (Graphite)
Hg, As Atomic Absorption Spectrophotometer S/N 04050110503 30/03/2023 September 2023
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Light Intensive

Item Description Parameter List of Equipment Equipment No. Calibration Date| Next Calibration
4. | Sound Level Leq 24 hr Sound Calibrator/ST-120 S/N ST120C0263E 22/12/2022 December 2023
& @easuniu Sound Level Meter/ST-11D S/N 820390 15/12/2022 14 December 2023
Sound Level Meter/ST-11D S/N 820391 15/12/2022 14 December 2023
Sound Level Meter/ST-11D S/N 820392 15/12/2022 14 December 2023
Sound Level Meter/ST-11D S/N 820393 15/12/2022 14 December 2023
Sound Level Meter/ST-11D S/N 820394 15/12/2022 14 December 2023
Sound Level Meter/ST-11D S/N 820877 01/02/2023 31 January 2024
5. | Working Air Total Dust Personal Air Sampler/Gilian S/N 20140505071 19/04/2023 May 2023
Electronic Balance/XP 205 S/N 1129273885 11/04/2023 April 2024
Respirable Dust Personal Air Sampler/Gilian S/N 20110605047 19/04/2023 May 2023
Electronic Balance/XP 205 S/N 1129273885 11/04/2023 April 2024
Total Bacteria Personal Air Sampler/SKC S/N A094050 24/04/2023 May 2023
Incubator Model INE 500 E.505.0595 10/04/2023 April 2024
Fungi Personal Air Sampler/SKC S/N A094050 24/04/2023 May 2023
Incubator Model BCl-70 S/N KWF20191021005 | 10-11/04/2023 April 2024
6. | Occupational Leq 8 hr Sound Level Calibrator/TENMARS TM-100 S/N 181203570 16/01/2023 January 2024
Safety and Health Integrated Sound Level/ACO TYPE 6236 S/N 222247 23/03/2023 30/04/2024
Noise Dose Sound Level Calibrator/TENMARS TM-100 S/N 181203570 16/01/2023 January 2024
Noise Dose Meter/Tenmars ST-130 S/N 220100057 07/03/2023 March 2024
Heat Thermal Environment Monitor/JANTYTECH JT2011-E2A S/N 3522210145 09-13/03/2023 March 2024
Thermal Environment Monitor/JANTYTECH JT2011-E2A S/N 3522210148 09-13/03/2023 March 2024
Liquid in Glass Thermometer/AMA S/N 2197265 11/02/2023 February 2024
Liquid in Glass Thermometer/AMA S/N 2197266 11/02/2023 February 2024
Liquid in Glass Thermometer/AMA S/N 2197267 11/02/2023 February 2024
Liquid in Glass Thermometer/AMA S/N 2197268 11/02/2023 February 2024
Liquid in Glass Thermometer/AMA S/N 2197269 11/02/2023 February 2024
Liquid in Glass Thermometer/AMA S/N 2197270 11/02/2023 February 2024
Lux Meter/DIGICON S/N AD.60206 26/10/2022 October 2023
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THAI ENVIRONMENTAL TECHNIC LIMITED
UsuUn inalndvioadoulng $ino

CONTROL UNIT CALIBRATION

( Metric units , mm )

Date 14-Feb-23 Initial Final Average
Barometric press, Pb | 758.40 } 758.50 758.45 mmHg
Dry Gas Meter Data Reference Dry Gas Meter Data
Console No. M50-06 Serfal No. 913428
Metering System ID Model. S-110
DGM Number 604 Correction factor(Yr) 0.997
DGM Model SK25EX Last Calibration Data] 30-May-22
Orifice Ref . DGM Temperature ( ¢ C)
DGM
manometer DMG |Volume | Ref Dry Gas Meter Time AH@
Correction
setting AH Volume vV, |DGM Outlet | Avg min mm H,0
Inlet T, factor (Y)
mm H20 V, Liters | Liters T, T, T,
15.00 100.00 99.97 | 27.00 | 27.00 | 28.00 | 27.50 8.19 0.9975 46.2024
25.00 100.00 99.85 | 27.00 | 27.00 | 28.00 | 27.50 6.34 0.9977 46.1896
50.00 100.00 99.82 | 27.00 | 27.00 | 28.00 | 27.50 4.49 0.9956 46.4448
80.00 100.00 100.20 | 27.00 | 27.00 | 28.00 | 27.50 3.55 0.9890 46.5882
100.00 100.00 100.40 | 27.00 | 27.00 | 28.00 | 27.50 3.17 0.9851 46.5246
Average 0.9930 46.3899
Dued Date of Calibrate 14-Feb-24
i;‘ j“,/;i f{i - 7 <='/7 e ___)
Calibrated by : SN - Approved : [y acke 5
W ‘
\

Note: For Calibration Factor Y, the ratio of the reading of the calibration meter to the dry gas meter. acceptable tolerance of individual values from the average is +-0.02.
Note: For AH@, Orifice pressure differential that equates to 0.75¢fm (0.0212m3/min) at standard temperature and pressure, acceptable tolerance of individual values from

the averge is +-0.2inches (5. 1mm)H20.

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

@ Tel : +66(0)2373-779% Auta) Fax : +66(0)2373-7979 © admin@tet1 995.com @ www.tet1995.com



13T,
A0 i "’:"7;,

S A7
TECHNGLOGY PROMOTION ASSOCIATION (FHALLAND-JAPAN) 5‘\‘:_\:3///2«_‘
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES Mﬁ% 2
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250 ’j{ﬁ}‘:\\
TEL. 0-2717-3000-24 FAX. 0-2719-9484 b
CALIBRATION 0083
® . X » v YTy S s P
Certificate of Calibration ~ Certificate No.: 2271604
Page: 1of2
Equipment : Digital Thermometer With Sensor
Manufacturer: Digicon This ceﬁiﬁc&i& may not be reproduced other than in full,
except with the prior written approval of the head of
Nodet : bp-62 Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: 1392058
i No.: ‘No.9
Condition As-Received: Used ltem
Received Date: 2B August 2022
Calibration Date: 06 September 2022
to 08 September 2022
Reference: 2208-0934DSC Submitted by: Thai Environmental Techhic Limited
Ambient Temperature: (25 % 3 ) °C
Relative Humidity: (60 + 20 ) % 1/6 Boi Ramkhamhaeng 148, Khwaeng/Khet Saphan Sung,
Bangkok 10240
Procedure used: Calibration were conducted using in-house Galibration procedure CP-TO1 according to comparisen with

Platinum Resistance Thermometer (PRT) and Industrial Platinum Resistance Thermomster (IPRT)} into tiquid
bath temperature confroller and comparison with Standard Thermocouple (Type R/S) inta high temperature
furnace.
The temperature scale used was based ont [TS-G0.
Condition of this result of calibration

1,Reference standards instuments

Instrument Model Serial No. Ceriificate No. Due Date
1) Black 8tack Thermometer 1560 8C454 221616 23 May 2023
2) PRY Scanner Module 2562 A01303 221618 23 May 2023
3) Industrial Platinum Resistance Thermometer 5627 738433 221616 23 May 2023
4} Digltal Thermometer 1628-R B15520 221835 11 Jig 2023
5} Platinum Reslstarice Thermometer 9351485 26158972 221835 11 Jul 2023
6} Digitad Multimeter 2700 4018315 EE-0106-21 14 Oct 2022
7) Standard Thermocouple Probe (Type S) TCS TCS-001 TT-0114-21 08 Dec 2022

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

3, This Certification is traceable to the Intefnational Systemn of Unit mainiained a-

-National Institute of Metrology Thailand (NIMT)

Catibrated by:  Yossapon Poliorn Approved Signatory © //

Issue Date © 15 September 2022 [ }Pha%ne“e Prabpaipal

[ 1Ghatehawan Khunpiluek

[ ] Waniop Larpkurn




Cert. No.r 2271604
Page.: 20f 2

*. Resuli-of Calibration:- Without Adjustment
= Functiof Temperature measurement for Channel T1
This equipment was connhected with Thermocouple Type K ID No. No.9
Dimension of probe : Diamster 8 mm,, Length 1030 mm. Sheath material : Siainless Steel

immersion Standard uue Uncertainty
Depth Temperature Reading Error of Measurement
(mm.) (G) () (c) (#0)
180 200.0029 2003 0.2971 073
180 400.0034 399.6 -0.4034 1.4
180 599.92 600.8 0.88 3.1

UUC* . Unit Under Calibration
The reported uncertainty of measurerent was based on standard uncertainty multiplied
by & coverage factor k.= 2, providing a level of coffidence of approximately 85%.
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  S-35%
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES i'ae/i@s
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250 Z'/,I/?;\\\\\‘xg "
(R

TEL. 0-2717-3000-24 FAX. 0-2719-9484 NSC-ISK-TI‘WOZS

CALIBRATION 0008
e ol v o H .
Certificate of Calibration ~ Certificate No.: 22P1745
Page: 1of2
Equipment : Digital Barometer
Manufacturer: Lutron This certificate may not be reproduced other than in full,
except with the prior written approval of the head of
Model : PHB-318 Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: B011410
ID No.: No.4

Condition As-Received: Used ltem

Received Date: 06 May 2022
Calibration Date: 11 May 2022
Reference: 2205-0152W8C Submitted by: Thai Environmental Technic Limited

Ambient Temperature: ( 23 £ 2 ) °C
1/6 Soi Ramkhamhaeng 145, Khwaeng/Khet Saphan Sung,

Bangkok 10240

Relative Humidity: (50 +15) %
Atmospheric Pressure: 1008 mbar
Procedure used: The calibration was conducted by direct comparison method against Pressure Measuring Instruments

Standard according to in-house calibration procedure CP-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 Model Serial No. Certificate No. Due Date
1) Digital Manometer 767367 - 91R724799 22P396 08 Feb 2023

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

3.Scale and conversion factor is 1 kPa = 7.50062 mmHg

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

5.This instrument was used clean air as pressure media.

6.This instrument was installed in vertical orientation and center of connector was used as the reference level.
7.The certificate is valid only fo the item calibrated on date and place of calibration.

8.This Certification is traceable to the International System of Unit maintained at:-

-National Institute of Metrology Thailand (NIMT)

Calibrated by :  Suksan Khankaew Approved Signatory : Attope! P

?

Issue Date : 12 May 2022 [ ] Phalinee Prabpaipal

[ ] Sura Suwannasri
%Attapol Panurach

B 0287405



Result of calibration:- Without adjustment

Function:- Absolute Pressure Measurement

Increasing Pressure

Range : 730 mmHg to 770 mmHg
Resolution : 0.1 mmHg

Applied Pressure (mmHg) | 730.85 | 740.85 | 750.85 | 760.85 | 770.85
UUC* Indication {(mmHg) 731.6 741.6 751.6 761.6 771.5
Error (mmHg) 0.75 0.75 0.75 0.75 0.65
Decreasing Pressure

Applied Pressure (mmHg) | 770.85 | 760.85 | 750.85 | 740.85 | 730.85
UUC™ Indication (mmHg) 771.5 761.6 751.7 741.6 731.6
Error (mmHg) 0.65 0.75 0.85 0.75 0.75

The uncertainty of measurement was + 0.27 mmHg
* UUC = Unit Under Calibration

The reported uncertainty of measurement was based on a standard uncertainty multiplied
by a coverage factor k = 2, providing a level of confidence of approximately 95 %.

-o0o-

Cert.No.: 22P1745
Page: 2 of 2

A H&ﬂpo | R
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 102350

TEL.0-2717-3000-28 FAX.0-2719-9484
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NSC-TISI-TISI7025
CALIERATION 0008

Cert.No.: 23MM160

Certificate of Calibration

Equipment :
Manufacturer:
Model :

Serial No. :

ID No.:

Submitted by :

Location :

Received order : -
Calibration Date :

Ambient Temperature :
Relative Humidity :

Calibrated by :

Approved hy :

( YyPorthippa Tameyakul

{ ¥) Malee Butkruea
() Suwit Imjai

Issue Date :

Electronic Balance

Mettler Toledo

AB204

1116392227

TET.LAB.BALO1

Thai Environmental Technic Limited
116 Soi Ramkhamhaeng 145,

Khwaeng/Khet Saphan Sung,
Bangkok 10240

Balance Room

10 April 2023
11 April 2023

15 °C o 40 °C
30 % to 90 %

Khit Ruttanaprapachai

Ml

Approved Signatory

25 April 2023

The Uncertainties are for a confidence probability of approximately 85%

Page.: 10of3

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

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

A 0053464
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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.
3. This result of calibration was made on requested at the point specified by customer.
4, This certificate is not certified for any commercial transaction.
5. This certification is traceable to the International System of Unit.
Result of calibration ( ) Without Adjustment ( * ) After Adjustment by External Calibration
Range capacity : 0 g to 210 g Resolution 0.0001 g
Before Adjustment :

Balance « Measurement Coverage
Applied Weight Reading Correction Uncertainty Factor
(9) (g) (9) (tmg) (k)
100 99.9982 +0.0018 0.18 2.00

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 :
Condition As-Received :
Reference :

Resuit of calibration

Electronic Balance
Used ltem
2304-01480C-12

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.: 23MM180

Page: 3 of 3
2 3 2 3
1 1 9 9
Front Front Front

Position 1 Position 2 Position 3 Position 4 ‘Position 5
(g9) (g) (9) (g9) (9)
-0.0002 -0.0002 -0.0003 -0.0003 -0.0002

3. Departure from nominal value
Balance Measurement
Applied Weight Reading Correction Uncertainty
(g) (g) (g9) (£mg)
Unload 0.0000 0.0000 0.14
0.01 0.0100 0.0000 0.14
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 99.9999 +0.0001 0.18
200 200.0000 0.0000 0.29

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

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

Maximum difference between
off-center and central loading

(g9)
0.0001

Coverage
Factor
(k)
2.1
2.1
2.11
2.1
2.11
211
2.11
2.07
2.05
2.00
2.00

a 1158498




Thai Environmental Technic Limited
USHN madagunasenlng sine

Q

Portable Gas Calibration Report

Date of Calibration: 7-Jan-23

Manufacturer : E-instruments Ambient Condition
Instrument Model : 4500-8 Temperature (23t5°C):  25.0 °C
Instrument serial no. : 3669 Humidity (55¢15% RH):  50.0 % RH
InstrumentID: s Barometer (mmHg) :  760.0 mmHg

Standard gas References

: Standdgas S G 7
Oxygen (0O,) August 4, 2023
D025806 Linde August 18, 2023
Nitric Oxide(NO)
D824524 Linde August 22, 2025
D824500 Linde Oclober 11, 2024
Sulfer Dioxide (50,)
D271305 Linde October 11, 2024
D824500 Linde October 11, 2024
Carbon Monoxide(CO)
D271305 Linde October 11, 2024

Calibration Results

__ Parameter  |Standardgas Reading |ActualError|  Testlimit |  Results

0, (Yovol) 0.0 : 00 +0.2 % vol PASS
13.9 13.9 0.0
0.0 0.0 0.0

NO (ppm) 199.0 199.0 0.0 PASS
392.0 393.0 1.0
0.0 0.0 0.0 +5.0 ppm 0...100 ppm

SO; (ppm) 406.0 407.0 1.0 +5% measured Value PASS
804.0 805.0 10 | 101....5000 ppm
0.0 0.0 0.0

CO (ppm) 404.0 403.0 -1.0 PASS
793.0 792.0 -1.0

W
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% ‘172 B Y
Calibrate by: d/&/v - Approved by : Iy aelie. !
(

Thai Environmental Technic Limited 1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
o Tel 1 +66(0)2373-7799(Auto) Fax : +66(0)2373-79 79 e admin@tet1995.com e www.tet1995.com



RECALIBRATION
DUE DATE:

November 19, 2022

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 to 51,
Appendix B to Part 50, Reference Method for the
Determination of Suspended Particulate Matter in

the Atmosphere, 9.2.17, page 30

Calibration Certification Information
Cal. Date: November 19, 2021 Rootsmeter S/N: 438320 Ta: 294 K
Operator:  Jim Tisch Pa: 763.5 mm Hg
Calibration Model #: TE-5025A Calibrator 5/N: 0068
Vol. Init Vol. Final AVol. ATime ap AH
Run {m3) (m3) (m3) {min) {mm Hg) (in H20)
1 1 2 1 1.4160 3.2 2.00
2 3 4 1 0.9970 6.4 4.00
3 5 6 1 0.8890 7.8 5.00
4 7 8 1 0.8490 8.7 5.50
5 9 10 1 0.6990 12.8 8.00
Data Tabulation
Pa )( Tstd )
Vstd Qstd \/ AH( Psid/\ Ta Qa AH( Ta/ pa)
(m3) (x-axis) (y-axis) Va (x-axis) (y-axis)
1.0140 0.7161 1.4271 0.9958 0.7033 0.8776
1.0098 1.0128 2.0182 0.9916 0.9946 1.2411
1.0079 1.1337 2.2564 0.9898 1.1134 1.3875
1.0067 1.1858 2.3666 0.9886 1.1644 1.4553
1.0012 1.4324 2.8542 0.9832 1.4066 1.7551
m= 1.99331 m= 1.24818
QSTD h= -0.00049 QA h= -0.00030
r= 0.99999 r= 0.99999
Calculations
Vstd=|AVol({Pa-AP)/Pstd)(Tstd/Ta) Va=|AVol({Pa-AP)/Pa)
Qstd={Vstd/ATime Qa=|Va/ATime
For subsequent flow rate calculations:
= Pa Tstd = R
Qstd= 1/m << JAH( Sl )( & ))b) Qa= 1/m << AH(Ta/Pa)) b)
Standard Conditions
Tstd: 298.15 oy 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

www.tisch-env.com
TOLL FREE: (877)263-7610
FAX: (513)467-9009
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High Volume TSP&PM-10 Calibration Report

Q

53]

Location : Thai
ITEM: TSP Serial No: (No.33 ) Calibrate By : Pipat

nvironmemtal Tech Site ID : Bangkok Date: 1-Aug-22

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) : 754.5 Corrected Average (mm Hg) : -
Average Temp (°C) : 32.6 Average Temp: (Deg K) : -

Calibration Orifice

Make : Tisch Qstd Slope : 1.99331
Model : TE-5025A Qstd Intercept : -0.00049
Serial# : 0068 Calibration Due Date : 19-Nov-22

Calibration Information

Plate or ORIFICE Qstd Indicate Ic
Test # (in H,0) (m3/min) (CFM) (corrected) Linear Regression
1 12.30 1.760 60.0 60.00 Slope: 33.7194
2 9.80 1.571 54.0 54.00 Intercept: 1.5565
3 7.40 1.365 50.0 50.00 Corr. Coeff: 0.9932
4 5.20 1.144 40.0 40.00
5 3.00 0.869 30.0 30.00 ¢ of Observations: 5
Calculations
Qstd = 1/m[Sqrt(H20(Pa/Pstd)(Tstd/Ta))-b] m = sampler slope
IC =I[Sqrt(Pa/Pstd)(Tstd/Ta)] b = sampler intercept
I = chart response
Qstd = standard flow rate Tav = daily average temperature
IC = corrected chart response Pav = daily average pressure
I = actual chart response
m = calibrator Qstd slope Calibrate By —_=

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

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

7 v
Pstd = 760 mm Hg Approve By ?qéb&v&‘ 1%
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 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
e Tel : +66(0)2373-7799(Auto) Fax : +66(0)2373-7979 o admin@tet1995.com o www.tet1995.com
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High Volume TSP&PM-10 Calibration Report

Location : Thai Environmemtal Tech

ITEM: TSP

Barometric Pressure (mm Hag) :
Temperature (°C) :

Average Press. (mm Hg) :
Average Temp (°C) :

Site ID : Bangkok Date: 1-Aug-22
Serial No: (No.37) Calibrate By : Pipat
Site Conditions
760.00 Corrected Pressure (mm Hg) : 760.0
25.0 Temperature (deg K) : 2938.0
754.5 Corrected Average (mm Hg) : -
31.7 Average Temp: (Deg K) : -

Calibration Orifice

Make : Tisch Qstd Slope : 1.99331
Model : TE-5025A Qstd Intercept : -0.00049
Serial# : 0068 Calibration Due Date : 19-Nov-22
Calibration Information
Plate or ORIFICE Qstd Indicate IC
Test # (in H,0) (m3/min) (CFM) (corrected) Linear Regression
1 12.00 1.738 60.0 60.00 Slope : 34.7546
2 9.20 1.522 54.0 54.00 Intercept: 1.0714
3 7.00 1.328 50.0 50.00 Corr. Coeff: 0.9897
4 5.00 1.122 40.0 40.00
5 3.00 0.869 30.0 30.00 ¢ of Observations: 5

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

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

Qstd = standard flow rate

IC = corrected chart response
1 = actual chart response

m = calibrator Qstd slope

b = calibrator Qstd intercept

Calculations

m = sampler slope

b = sampler intercept

I = chart response

Tav = daily average temperature
Pav = daily average pressure

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

Tstd = 298 deg K
Pstd = 760 mm Hg

For subsequent calculation of sampler flow:

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

Calibrate By — = —
e .
Approve By [7yaches &

<

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

oo

e

Thai Environmental Technic Limited

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

e Tel 1 +66(0)2373-7799(Auto) Fax : +66(0)2373-7979 e admin@tet1995.com « www.tet1995.com
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Location : Thai Environmemtal Tech

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

ITEM : TSP

Site ID : Bangkok

Serial No: (No.38)

Site Conditions

Barometric Pressure (mm Hg) : 760.00

Temperature (°C) : 25.0

Average Press. (mm Hg) : 754.5

Average Temp (°C) :

Date: 1-Aug-22

Calibrate By : Pipat

Corrected Pressure (mm Hg) : 760.0
Temperature (deg K) : 258.0
Corrected Average (mm Hg) ! -

Average Temp: (Deg K) : -

Calibration Orifice

Make : Tisch
Model : TE-50252

Serial# : 0068

Qstd Slope

Calibration Due Date

11.99331
Qstd Intercept : -0.00049
: 19-Nov-22

Calibration Information

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

IC =1[Sqrt(Pa/Pstd)(Tstd/Ta)]

Qstd = standard flow rate

IC = corrected chart response

I = actual chart response
= 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((I1)[Sqrt(298/Tav)(Pav/760)]-b)
NOTE: Ensure calibration orifice has been certified within 12 months of use

Plate or ORIFICE Qstd Indicate IC

Test # (in H,0) (m3/min) (CFM) (corrected) Linear Regression
1 11.80 1.724 60.0 60.00 Slope: 35.5364
2 9.00 1.505 54.0 54.00 Intercept: 0.2642
3 7.00 1.328 50.0 50.00 Corr. Coeff: 0.9909
4 5.00 1.122 40.0 40.00
5 3.00 0.869 30.0 30.00 ¢ 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

Thai Environmental Technic Limited

— it —

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

Location : Thai Environmemtal Tech Site ID : Bangkok Date: 1-Aug-22

ITEM : TSP Serial No: (No.42) Calibrate By : Pipat

Site Conditions

Barometric Pressure (mm Hg) : 760.00 Coerrected Pressure (mm Hg) : 760.0
Temperature (°C) 1 25.0 Temperature (deg K) : 298.0
Average Press, (mm Hg) : 754.5 Corrected Average (mm Hg) : -
Average Temp (°C) : 32.1 Average Temp: (Deg K) : -

Calibration Orifice

Make : Tisch Qstd Slope : 1.99331
Model : TE-50252 Qstd Intercept : -0.00049
Serial# : 0068 , Calibration Due Date : 19-Nov-22

Calibration Information

Plate or ORIFICE Qstd Indicate Iic
Test # (in H,0) (m3/min) (CFM) (corrected) Linear Regression
1 12.20 1.753 60.0 60.00 Slope : 34.0904
2 9.40 1.538 54.0 54.00 Intercept: 1.6064 |
3 7.20 1.346 50.0 50.00 Corr. Coeff: 0.9915
4 5.00 1.122 40.0 40.00
5 3.00 0.869 30.0 30.00 ¢ of Observations: 5
Calculations
Qstd = 1/m[Sqrt(H20(Pa/Pstd)(Tstd/Ta))-b] m = sampler slope
IC =I[Sqrt(Pa/Pstd)(Tstd/Ta)] b = sampler intercept
I = chart response
Qstd = standard flow rate Tav = daily average temperature
IC = corrected chart response Pav = daily average pressure

I = actual chart response

m = calibrator Qstd slope Calibrate By — = ¢

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

Pa = actual pressure during calibration (mm Hg)
Tstd = 298 deg K -. ; B
Pstd = 760 mm Hg ApproVe By : /J/"yﬁvf/g/&‘/

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

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

Location : Thai Environmemtal Tech Site ID : Bangkok Date: 1-Aug-22
ITEM : TSP Serial No: (No.40) Calibrate By : Pipat

Site Conditions

Barometric Pressure (mm Hg) : 760.00 Corrected Pressure (mm Hg) : 760.0
Temperature (°C) : 25.0 Temperature (deg K) : 298.0
Average Press. (mm Hg) : 754.5 Corrected Average (mm Ha) : -
Average Temp (°C) :31.8 Average Temp: (Deg K) : -

Calibration Orifice

Make : Tisch Qstd Siope : 1.959331
Model : TE-5025A Qstd Intercept : -0.00049
Serial# : 0068 Calibration Due Date : 19-Nov-22

Calibration Information

Plate or ORIFICE Qstd Indicate Ic
Test # (in H,0) (m3/min) (CFM) (corrected) Linear Regression
1 12.10 1.745 60.0 60.00 Slope : 24.3300
2 9.40 1.538 54.0 54.00 Intercept: 1.3381
3 7.20 1.346 50.0 50.00 Corr. Coeff: 0.9920
4 5.00 1.122 40.0 40.00
5 3.00 0.869 30.0 30.00 ¢ of Observations: 5
Calculations
Qstd = 1/m[Sqrt(H20(Pa/Pstd)(Tstd/Ta))-b] m = sampler slope
IC =I[Sqrt(Pa/Pstd)(Tstd/Ta)] b = sampler intercept
I = chart response
Qstd = standard flow rate Tav = daily average temperature
IC = corrected chart response Pav = daily average pressure
I = actual chart response
m = calibrator Qstd slope Calibrate By : < e ¢

b = calibrator Qstd intercept

Ta = actual temperature during calibration (deg K)

Pa = actual pressure during calibration (mm Hg)

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

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

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

e e m—

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

Location : Thai Environmemtal Tech Site ID : Bangkok Date: 1-Aug-22

ITEM: TSP Serial No: (No.18 ) Calibrate By : Pipat

Site Conditions

Barometric Pressure (mm Hg) : 760.00 Corrected Pressure (mim Hg) : 760.0
Temperature ("°C) 1 25.0 Temperature (deg K) : 298.0
Average Press. (mmHg) : 754.5 Corrected Average (mm Hg) : -
Average Temp (°C) : 32.1 Average Temp: (DegK) : -

Calibration Orifice

Make : Tisch Qstd Slope : 1.99331
Model : TE-5025A Qstd Intercept : -0.00049
Serial# : 0068 Calibration Due Date : 19-Nov-22

Calibration Information

Plate or ORIFICE Qstd Indicate Iic
Test # (in H,0) (m3/min) (CFM) (corrected) Linear Regression
1 12.00 1.738 60.0 60.00 Slope : 234.754¢6
2 9.20 1.522 54.0 54.00 Intercept: 1.0714
3 7.00 1.328 50.0 50.00 Corr. Coeff: 0.9897
4 5.00 1.122 40.0 40.00
5 3.00 0.869 30.0 30.00 ¢ of Observations: 5
Calculations
Qstd = 1/m[Sqrt(H20(Pa/Pstd)(Tstd/Ta))-b] m = sampler slope
IC =I[Sqrt(Pa/Pstd)(Tstd/Ta)] b = sampler intercept
I = chart response
Qstd = standard flow rate Tav = daily average temperature
IC = corrected chart response Pav = daily average pressure
I = actual chart response
m = calibrator Qstd slope Calibrate By : ¢

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

Pa = actual pressure during calibration (mm Hg)
Tstd = 298 deg K —_

(;/i

Pstd = 760 mm Hg Approve By : 7 l;/&fgwn( %

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

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

Location : Thai Environmental Tech Site ID : Bangkok Date: 1-Aug-22
ITEM : PM10 Serial No: (No. 10 ) Calibrate By : pipat

Site Conditions

Barometric Pressure (mm Hg) : 760.00 Corrected Pressure (mm Hg) 1 760.0
Temperature (°C} : 25.0 Temperature (deg K) : 298.0
Average Press. (mm Hg) : 754.5 Corrected Average (mm Hg) : -
Average Temp (°C) : 30.8 Average Temp: (Deg K) : -

Calibration Orifice

Make : Tisch Qstd Slope : 1.99331
Model : TE-5025A Qstd Intercept : -0.00049
Serial# : 0068 Calibration Due Date : 19-Nov-22

Calibration Information

Plate or ORIFICE Qstd Indicate ic
Test # (in H,0) (m3/min) (CFM) (corrected) Linear Regression
1 12.30 1.760 60.0 60.00 Slope : 33.5815
2 9.80 1.571 54.0 54.00 Intercept: 1.1417
3 8.40 1.454 50.0 50.00 Corr. Coeff: 0.9997
4 5.20 1.144 40.0 40.00
5 3.00 0.869 30.0 30.00 ¢ of Observations: 5
Calculations
Qstd = 1/m[Sqrt(H20(Pa/Pstd)(Tstd/Ta))-b] m = sampler slope
IC =I[Sqrt(Pa/Pstd)(Tstd/Ta)] b = sampler intercept
I = chart response
Qstd = standard flow rate Tav = daily average temperature
IC = corrected chart response Pav = daily average pressure
I = actual chart response
m = calibrator Qstd slope Calibrate By : - =<

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

Pa = actual pressure during calibration (mm Hg)

Tstd = 298 deg K — -
Pstd = 760 mm Hg Approve By : }/yﬁ*{}(ww 7)
For subsequent calculation of sampler flow:

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

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

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

Location : Thai Environmental Tech Site ID : Bangkok Date: 1-Aug-22
ITEM : PM10 Serial No: (No. 13 ) Calibrate By : Pipat

Site Conditions

Barometric Pressure (mm Hg) : 760.00 Corrected Pressure (mm Hg) : 760.0
Temperature (°C) : 25.0 Tempetrature (deg K) : 298.0
Average Press. (mm Hg) : 754.5 Corrected Average (mm Hg) : -
Average Temp (°C) : 30.8 Average Temp: (Deg K) : -

Calibration Orifice

Make : Tisch Qstd Slope : 1.99331
Model : TE-5025A Qstd Intercept : -0.00049
Serial# : 0068 Calibration Due Date : 19-Nov-22

Calibration Information

Plate or ORIFICE Qstd Indicate IC
Test # (in H,0) (m3/min) {CFM) (corrected) Linear Regression
1 12.20 1.753 60.0 60.00 Slope: 33.8885
2 9.60 1.555 54.0 54.00 Intercept: 1.6379
3 7.40 1.365 50.0 50.00 Corr. Coeff: 0.9939
4 5.00 1.122 40.0 40.00
5 3.00 0.869 30.0 30.00 [ of Observations: 5
Calculations
Qstd = 1/m[Sqrt(H20(Pa/Pstd)(Tstd/Ta))-b] m = sampler slope
IC =I[Sqrt(Pa/Pstd)(Tstd/Ta)] b = sampler intercept
I = chart response
Qstd = standard flow rate Tav = daily average temperature
IC = corrected chart response Pav = daily average pressure
1 = actual chart response
m = calibrator Qstd slope Calibrate By —_— = ¢

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

Pa = actual pressure during calibration (mm Hg)
Tstd = 298 deg K . ,
Pstd = 760 mm Hg Approve By Criya e 15
For subsequent calculation of sampler flow: J
1/m((D)[Sqrt(298/Tav)(Pav/760)]-b)

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

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

Location : Thai Environmental Tech Site ID : Bangkok Date : 1-Aug-22

ITEM : PM10 Serial No: (No. 19 ) 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) : 754.5 Corrected Average (mm Hg) : -
Average Temp (°C) : 28.9 Average Temp: (Deg K) : -

Calibration Orifice

Make: Tisch Qstd Slope : 1.99331
Model : TE-5025A Qstd Intercept : -0.00049
Serial# : 0068 Calibration Due Date : 19-Nov-22

Calibration Information

Plate or ORIFICE Qstd Indicate Ic
Test # (in H,0) (m3/min) (CFM) (corrected) Linear Regression
1 11.80 1.724 60.0 60.00 Slope : 35.1737
2 95.00 1.505 54.0 54.00 Intercept: 0.8986
3 7.00 1.328 50.0 50.00 Corr. Coeff: 0.9907
4 4.80 1.099 40.0 40.00
5 3.00 0.869 30.0 30.00 ¢ of Observations: 5
Calculations
Qstd = 1/m[Sqrt(H20(Pa/Pstd)(Tstd/Ta))-b] m = sampler slope
IC =I[Sqrt(Pa/Pstd)(Tstd/Ta)] b = sampler intercept
I = chart response
Qstd = standard flow rate Tav = daily average temperature
IC = corrected chart response Pav = daily average pressure
1 = actual chart response
m = calibrator Qstd slope Calibrate By : - =

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

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

G

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

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

Location : Thai Environmental Tech Site ID ; Bangkok Date: 1-Aug-22

ITEM : PM10 Serial No: (No. 27 ) 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) : 754.5 Corrected Average (mm Hg) : -
Average Temp (°C) :32.4 Average Temp: (Deg K) : -

Calibration Orifice

Make : Tisch Qstd Slope : 1.99331
Model : TE-5025A Qstd Intercept : -0.00049
Serial# : 0068 Calibration Due Date : 19-Nov-22

Calibration Information

Plate or ORIFICE Qstd Indicate IC
Test # (in H,0) (m3/min) (CFM) {corrected) Linear Regression
1 12.60 1.781 62.0 £€2.00 Slope: 33.4792
2 10.20 1.602 56.0 56.00 Intercept: 3.0890
3 7.80 1.401 52.0 52.00 Corr, Coeff: 0.9940
4 5.20 1.144 42.0 42.00
5 3.20 0.898 32.0 32.00 ¢ of Observations: 5
Calculations
Qstd = 1/m[Sqgrt(H20(Pa/Pstd)(Tstd/Ta))-b] m = sampler slope
IC =I[Sqrt(Pa/Pstd)(Tstd/Ta)] b = sampler intercept
I = chart response
Qstd = standard flow rate Tav = daily average temperature
IC = corrected chart response Pav = daily average pressure

I = actual chart response

m = calibrator Qstd slope Calibrate By =2

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

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

e . / Th')
Pstd = 760 mm Hg Approve By | *ybwé./y [

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

- Ao S oo R ——

Thai Environmental Technic Limited 1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
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Thai Environmental Technic Limited
YSHN madaganassnlng s1na

Q

High Volume TSP&PM-10 Calibration Report

Location : Thai Environmental Tech Site ID : Bangkok Date: 1-Aug-22

ITEM : PM10O Serial No: (No. 28 ) 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) : 754.5 Corrected Average (mm Hag) : -
Average Temp (°C) : 32.8 Average Temp: (Deg K) : -

Calibration Orifice

Make : Tisch Qstd Slope : 1.99331
Model : TE-5025A : Qstd Intercept : -0.00049
Serial# : 0068 Calibration Due Date : 19-Nov-22

Calibration Information

Plate or ORIFICE Qstd Indicate ic
Test # (in H,0) (m3/min) (CFM) (corrected) Linear Regression
1 12.00 1.738 60.0 60.00 Slope : 34.3409
2 9.60 1.555 54.0 54.00 Intercept: 1.1340
3 7.40 1.365 50.0 50.00 Corr. Coeff: 0.9947
4 5.00 1.122 40.0 40.00
5 3.00 0.869 30.0 30.00 ¢ of Observations: 5
Calculations
Qstd = 1/m[Sqrt(H20(Pa/Pstd)(Tstd/Ta))-b] m = sampler slope
IC =I[Sqrt(Pa/Pstd)(Tstd/Ta)] b = sampler intercept
I = chart response
Qstd = standard flow rate Tav = daily average temperature
IC = corrected chart response Pav = daily average pressure
1 = actual chart response
m = calibrator Qstd slope Calibrate By : ==

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

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

Pstd = 760 mm Hg : Approve By : ey e e {:;’
For subsequent calculation of sampler flow: /
1/m((D)[Sqrt(298/Tav)(Pav/760)]-b)

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

v — oo ———— s e i m————aii mm—

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

High Volume TSP&PM-10 Calibration Report

Location : Thai Environmental Tech Site ID : Bangkok Date: 1-Aug-22

ITEM : PM10 Serial No: (No. 22 ) Calibrate By : Pipat

Site Conditions

Barometric Pressure (mm Hg) : 760.00 Corrected Pressure (mm Hg) : 760.0
Temperature (°C) : 25.0 Temperature (deg K) : 298.0
Average Press. (mmHg) : 754.5 Corrected Average (mm Hg) : -
Average Temp (°C) : 31.2 Average Temp: (Deg K) : -

Calibration Orifice

Make : Tisch Qstd Slope : 1.99331
Model : TE-50252 Qstd Intercept : -0.00049
Serial# : 0068 Calibration Due Date : 19-Nov-22

Calibration Information

Plate or ORIFICE Qstd Indicate IC
Test # (in H,0) (m3/min) (CFM) (corrected) Linear Regression
1 12.20 1.753 62.0 62.00 Slope: 36.1714
2 9.60 1.555 56.0 56.00 Intercept: 0.0348
3 7.40 1.365 52.0 52.00 Corr. Coeff: 0.9910
4 5.20 1.144 42.0 42.00
5 3.00 0.869 30.0 30.00 ¢ of Observations: 5
Calculations
Qstd = 1/m[Sqrt(H20(Pa/Pstd)(Tstd/Ta))-b] m = sampler slope
IC =I[Sqrt(Pa/Pstd)(Tstd/Ta)] b = sampler intercept
I = chart response
Qstd = standard flow rate Tav = daily average temperature
IC = corrected chart response Pav = daily average pressure

I = actual chart response

m = calibrator Qstd slope Calibrate By =<

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

Pa = actual pressure during calibration (mm Hg)
Tstd = 298 deg K . P
Pstd = 760 mm Hg Approve By [ gecthey 2

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

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



Mesa Labs 112100 W. 6th Ave

Lakewood, CO 80228
NIST Traceable Calibration Facility

Mesal

CERTIFICATE OF CALIBRATION - NIST TRACEABILITY

Calibration Report #: 172508-10082022
DeltaCal Serial Number: 172508
Calibration Technician: William Whittaker
Date: 10-Aug-2022
Recommended Recal Date: 10-Aug-2023

Critical Venturi Flow Meter
Max Uncertainty = 0.346%

TE20005 6 - 30.00 LPM Calibration Due: 11-Jul-2023
TE20007 1.40 - 6.0 LPM Calibration Due: 11-Jul-2023
Room Temperature: +- 0.03°C from -5°C - 70°C Room Temperature: 22.40 °C
Brand: TelaTemp
TE Number: TE12003 Serial Number: 305460
Std Cal Date: 2-Nov-21 Std Cal Due Date: 2-Nov-22
Ambient Temperature (set): 22.5 °C

Aux (filter) Temperature (set): 225 °C

Barometric and Absolute Pressure
Vaisala Model PTB330 (50-1100) Digital Accuracy: 0.03371%

TE Number: TE12311 Serial Number: H0850001
Std Cal Date: 5-Jan-22 Std Cal Due Date: 5-Jan-23
DeltaCal:

Barometric pressure (set):  623.70 mmHg

Results of Venturi Calibration

Flow Rate (Q) vs. Pressure Drop (AP). Where: Q=Lpm, AP= Cm of H20
Venturi :

TE20005 Q=3.93339 AP* 0.51739 Overall Uncertainty: 0.35%
TE20007 Q=3.83314 AP* 0.55263 Overall Uncertainty: 0.35%

FM-00266 Rev E Page 1 of 2



Mesa Labs 12100 W. 6th Ave Lakewood,

Mesal abs cO 80228

NIST Traceable Calibration Facility
As Shipped Calibration Data for DeltaCal

Date Technician
Unit Type: DC 1 10Aug2022 William Whittaker
Flow Range: 1.5-19.5 LPM
Serial No. : 172508 Ambient Pressure:  623.8  mmHg
Firmware Version: 4.00P Ambient Temperature: 22.4 °C

Range 1 Test Psfat:shucre B;;:Q;i:gc VenturiQa DUT Qa % error

Venturi TEZ20005 # mmHg mmHg LPM LPM %
Type 1B 1 136.646 623.200 6.567 6.537 -0.457
Flow range 6 - 30.00 LPM 2 210.82 623.200 | 10.184 10.158 -0.255
3 270.667 623.200 | 13.102 13.081 -0.160
4 330.192 623.200 { 16.005 16.001 -0.025
5 371.791 623.200 | 18.033 18.047 0.078
6 400.698 623.200 | 19.443 19.468 0.129
Maximum allowable error at |Average | -0.115

any flow rate is 0.75%. Result

Range 2 Test Prset:st,lucre B::ggﬁ:relc VenturiQa DUT Qa % error

Venturi TE20007 # mmHg mmHg LPM L.LPM %
Type 2B 1 113.477 623.200 1.547 1.544 -0.194
Flow range 1.40-6.0 LPM 2 222.138 623.200 3.085 3.086 0.032
3 270.495 623.200 3.769 3.759 -0.265
4 329.840 623.200 4.608 4.587 -0.456
5 376.313 623.200 5.266 5.255 -0.209
6 416.719 623.200 5.837 5.860 0.394
Maximum allowable error at |[Average -0.116

any flow rate is 0.75%. Result
Performed By: William Whittaker — Date: 10-Aug-2022
. " N
Approved By: C“?’i\;’ g‘l‘i‘.ﬁ &\'L Date: WU &-‘\ﬁk{'g\

G 41

FM-00266 Rev E Page 2 of 2



Mesal

Mesa Labs 12100 W. 6th Ave

CO 80228
NIST Traceable Calibration Facility

As-Found data for DeltaCal

Lakewood,

FM-00266 Rev E

any flow rate is 0.75%.

Date Technician
Unit Type: DC 1 10Aug2022 William Whittaker
Flow Range: 1.5-19.5 LPM
Serial No. : 172508 Ambient Pressure:  623.8  mmHg
Firmware Version: 4.00P Ambient Temperature: 22.4 °C
As Received Temp. Press. Calibration As Shipped Temp. Press. Calibration
DUT Standard Diff DUT Standard Diff
Pres s 622.5 623.8 1.3 623.7 623.8 -0.1
mmHg
DUT Standard Diff DUT Standard Diff
Tempays °C 22.3 22.4 -0.1 22.5 22.4 0.1
Temp ripe; °C 22.4 224 0 22.5 22.4 0.1
Offset New Offset
PresamB -2 -0.7
TempAMB 0.1 0.2
Temp Filter 0.15 0.15
tic Barometri
Range 1 Test Pr?at:sure Sré)ssitrgc VenturiQa DUT Qa % error
Venturi TE20005 # mmHg mmHg LPM LPM %
Type 1B 1 138.806 623.700 6.669 6.535 -2.009
Flow range 6 - 30.00 LPM 2 211532 623.700 | 10.210 10.083 -1.244
3 273.562 623.700 | 13.237  13.077 -1.209
4 336.133 623.700 | 16.287 16.122 -1.013
5 375.526 623.700 | 18.201 18.040 -0.885
6 401.448 623.200 | 19.479 19.313 -0.852
Maximum allowable error at |Average -1.202
any flow rate is 0.75%. Result
Static Barometric
Range 2 Test Pressure Pressitre VenturiQa DUT Qa % error
Venturi TE20007 # mmHg mmHg LPM LPM %
Type 2B 1 112.404 623.200 1.632 1.611 5.157
Flow range 1.40 - 6.0 LPM 2 223.691 623.200 3.114 0.225
3 273.99 623.200 3.757 -1.598
4 27.124 623.200 . 454 -0.656
5 ‘ 5265 | -1.201
6 | 422735 623200 | 5923  F -1.705
Maximum allowable error at

Result




Thai Environmental Technic Limited
YSun managsuiagenlng 310e

PM-2.5 Calibration Report

Equipment Name : PM25

Ambient Temperature . 25°C
Marnufacturer : BGI By Mesa Lab Relative Humidity 50.0%RH
Model . PQ200 Barometric © 758.7 mm Hg
Serial Number - 72477 Calibration Date : 11-May-22
ID. Number . 04 Dued Date of Calibrate . 11-May-23
Reference Standards
Equipment Name Model Serial No. Certificate No. Due. Date
Multi-Tube Autometic Gas Calibrator Delta Cal DC1 172508 Call FM-00266 Rev. A 13-Jul-22
System Flow Performance Test ( Unit : Vmin )
STD Setting UUC Reading Error (%) Uncertainty
15.00 15.04 0.04 0.09
16.70 16.71 0.01 0.01
18.40 18.40 0.00 0.00
System Temperature Performance Test ( Unit: °C)
STD Setting UUC Reading Error (%) Uncertainty
23 23.06 0.06 0.08
25 25.00 0.00 0.00
31 31.02 0.02 0.04
Barometric Pressure Test ( Unit : mmHg )
STD Setting UUC Reading Error (%) Uncertainty
758.7 758.68 -0.02 0.04

Calibration by : Approved by : / ( ;/a/d//%/ao’ g

Calibration Officer

Authorized Signatory

Thai Environmental Technic Limited 1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
o Tel : +66(0)2373-7799(Auto) Fax : +66(0)2373-7979 e admin@tet1995.com e www.tet1995.com
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Thai Environmental Technic Limited
YsSHN managsIndoulng 310w

PM-2.5 Calibration Report

Equipment Nanie PM 2.5 Ambient Temperature 25 °C
Manufacturer BGI By Mesa Lab Relative Humidity 50.0%RH
Model PQ200 Barometric 758.7 mm Hg
Serial Number 72611 Calibration Date 11-May-22
ID. Number 05 Dued Date of Calibrate 11-May-23
Reference Standards

Equipment Name Model Serial No. Certificate No. Due. Date

Multi-Tube Autometic Gas Calibrator Delta Cal DC1 172508 Call FM-00266 Rev.A 13-Jul-22

System Flow Performance Test ( Unit : I/min )

STD Setting UUC Reading Error (%) Uncertainty
15.00 15.02 0.02 0.39
16.70 16.70 0.00 0.00
18.40 18.40 0.00 0.00

System Temperature Performance Test ( Unit: °C)

STD Setting UUC Reading Esror (+) Uncertainty
23 23.00 0.00 0.00
25 25.00 0.00 0.00
31 31.00 0.00 0.00
Barometric Pressure Test ( Unit : mmHg )
STD Setting UUC Reading Error (%) Uncertainty
758.7 758.66 -0.04 0.10

Calibration by

1)

Calibration Officer

Approved by :

1/7 acbo B

Authorized Signatory

Thai Environmental Technic Limited

e e e

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

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



Thai Environmental Technic Limited
it ~ ‘Q‘ k23 o <
UIEN maliadunadeulneg ana
PM-2.5 Calibration Report
Egquipment Name PM 2.5 Ambient Temperature 25 °C
Muanufacturer BGI By Mesa Lab Relative Humidity 50.0%RH
Model PQ200 Barometric 758.2 mm Hg
Serial Number 72613 Calibration Date 10-May-22
ID. Number 06 Dued Date of Calibrate 10-May-23
Reference Standards
Equipment Name Model Serial No. Certificate No. Due. Date

Multi-Tube Autometic Gas Calibrator Delta Cal DC1 172508 Call FM-00266 Rev.A 13-Jul-22

System Flow Performance Test ( Unit : I/min )

STD Setting UUC Reading Error (£) Uncertainty
15.00 15.00 0.00 0.00
16.70 16.70 0.00 0.01
18.40 18.40 0.00 0.00

System Temperature Performance Test ( Unit : °C)

STD Setting UUC Reading Error (£) Uncertainty
22 22.04 0.04 0.05
25 25.00 0.00 0.00
32 32.04 0.04 0.05
Barometric Pressure Test ( Unit : mmHg )
STD Setting UUC Reading Error (#) Uncertainty
758.2 758.04 -0.16 0.08
N -
: Y {7 < =
Calibration by ) . Approved by :  ° y adie. ?

Vi

Calibration Officer

Authorized Signatory

Thai Environmental Technic Limited

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




Thai Environmental Technic Limited
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PM-2.5 Calibration Report

Equipment Name PM 2.5 Ambient Temperature 25°C
Muanufacturer BGI By Mesa Lab Relative Humidity 50.0%RH
Model pPQz00 Barometric 758.7 mm Hg
Serial Number 72614 Calibration Date 10-May-22
ID. Number 07 Dued Date of Calibrate 10-May-23
Reference Standards

Equipment Name Model Serial No. Certificate No. Due. Date

Multi-Tube Autometic Gas Calibrator Delta Cal DC1 172508 Call FM-00266 Rev.A 13-Jul-22

System Flow Performance Test ( Unit : I/min )

STD Setting UUC Reading Error (%) Uncertainty
15.00 15.00 0.00 0.00
16.70 16.70 0.00 0.00
18.40 18.40 0.00 0.00

System Temperature Performance Test ( Unit : °C)
STD Setting UUC Reading Error (#) Uncertainty
22 22.04 0.04 0.10
25 25.02 0.02 0.04
32 32.00 0.00 0.00
Barometrie Pressure Test ( Unit : mmHg )
STD Setting UUC Reading Error (£) Uncertainty
758.2 758.24 0.04 0.01
Ay / A =7 ;o
\ 2 . i
Calibration by : g U/\)'/ ~ Approved by : / ‘ %vo%—a 5
v

\ )

N
Calibration Officer

Authorized Signatory

Thai Environmental Technic Limited
e Tel 1 +66(0)2373-7799(Auto) Fax : +66(0)2373-7979 e admin@tet1995.com e www.tet1995.com

1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
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Certificate Of Analysis
Speial Gases Mixture

{ustomer Details

Rame: Address: Customer Tag NG
Tha Envionmenta! Techaic Umbted /% SeiRamkhamhaeng 45, thet
Saphansoonng, Bangk}k iwd()
3450/ Oste of tszue: 18-Aug-2071 Expity date: 1E-Aug 2023
30167128 Maternal Code. 540300-5K-44 Cylinder No. ADDYE2SK
ssam Filing pressure: 145.0 ba valve: {GAB60SS
LINDE Cylinder Material Specira sesl Cylinder Size. 405
Anolytical Result
Kofminal . ¥ s H ol L
Companent Concentsation Lnalysis %esujr Uncertamty Hethod of Analysic Assay Date
sitne Onde 400 ppm 1972 ppm 4 10 elptive (6} 1-PB-352 11-Aug B 18-Aug-21
Other Wiz imputity Lessthan 1.9 ppm
in Nitrogen
reference Standard used in Assoy
Reterence Standard {ylinder number Concentiation txpity date:
Hitri¢ Oside 27881156 © 51582041 ppm 25-0c1-2022

o Nilrogen

Analytical Instruments used in Assoy
Analytical Principle Last Multipoin Calibratio
FHIR-NO §-Aug-2021

Recommend usage condition

Bhitsitnum ui?‘*gfm 5% of 55%2}&%’@&3@&1 o w@ffe sxpire date whichever comes gl
Storage condition: Reep in well ventilation and secure atea. .
Lomments

when seaideting, plesse quote the materisl number

sise speriied The Assey o the Yendad b been pevlmmad o
f&’% ’2‘ /533 i@ i Asszy and Cedtilieation of Gaseows (aliceton Standards uning proceduie ) o

Gard et pied by & coverage faiorke2, slevelnle " e of spp ipty Uit
il swetia ] m o f‘zwgg«%‘z the ebmenre gas standand whach o dareable 1o S Natng! Sandad ol Mass i
4 ;{w [Ganprey
CGaygen hngiyres, (4}
w2 - Spenihied

cirhemucal Drygen Analyeer, [4) Liectochemigsl Iostue Analyres

Sukanys Parinyasoonion :
Signatory for and an behall of Unde (Thattand) (o 1

Fagr 1ol

Trod eeqon shiah

S TELED G pa e in Tl

UBdn Sud feunlng) Sie fuses tinde {Thalland) Public Company Limited e
bRt s i, e e FATLESE
- S I8 Umnron 8 3/3 W 14 nuaran s e 6.5 Rumeh 15° e, Batgru Towdt A, 273 Mse 14, Binga Tl 4 4 5 Sabd, BangRies
. S F $335E43
vl varmirn it bt (00 13300100 s (063 233804333 Samgpier. Samatdiarn 10440, 1o (441 2008405 s (86 1338 c;
. N " 5 £ 241
Bevursabng 18 B b nenais tues e 14180 wellgos Pt 138 Moo 3, 1B &

3 £3 I8 3FR4TT 93 s (645 SRETE-3T3
bt (653 18 $7D-479-93 e (65) 38570323 Thadand, fel (65) 388




NOx Analyzer Calibration Report

Thai Environmental Technic Limited
USHN matagumeadenlng a91na

Calibrate Date : 11-Nov-22 Temperature (°C ) 25°C
Analyzer Type : NOx Barometer (mmHg) : 759.0
Brand APT Humidity (5015 %) : 52.0%RH
Model TML-41-H-02 Dilutor . API M700 S/N 625
Serial Number : 495 (No.23) Zero Air API M701 S/N 1926
Range 500 ppb Standard gas A0096258K
Calibration of Span
Before of Span.(ppb) After of Span.(ppb)
Supply Gas Ref Value(ppb - % diff of Spa
PPy ®) " X6x T no | No, | mox | wo | No, | 7 pen
Zero 0.0 0.7 0.5 0.2 0.0 0.0 0.0 0.0
Span 400.0 407.0 404.0 3.0 400.0 400.0 0.0 0.0
Multi Point Calibration
Analyzer Disp.{ppb i
Ref Value(ppb) Y p-(ppb) : Outp!:lt Difference :
NOx NO NO, Diff(ppb) % Diff Abs (%) Diff
0.0 0.3 0.3 0.0 0.30 0.001 0.08
100.0 89.6 99.1 0.5 -0.90 -0.008 0.90
200.0 198.4 198.2 0.2 -1.80 -0.008 0.90
400.0 389.1 398.8 0.3 -1.20 -0.003 0.30
Average Diff (%) 0.54
Multi Point Calibration
450.0
200.0 y=0.9966x-0.3
: R?=1
— 350.0 - e
2 pd
£ 3000
& 2500 /
a8 /
5 2000
3 s
2 150.0
c /
< 100.0 /
50.0 o
00 & : : : : :
0.0 100.0 200.0 300.0 400.0 500.0
Ref Value(ppb)
Calibrate by: ) < Approved by : P L;f &LL‘; E:}
(/7 )

uflnsedi : 00 Fuieyda 02/09/15 munnuunesy : QF-QP16-06
Thai Environmental Technic Limited 1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
o Tel : +66(0)2373-7799(Auto) Fax : +66(0)2373-7979 & admin@tet1995.com s www.tet1995.com



Thai Environmental Technic Limited
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NOx Analyzer Calibration Report

Calibrate Date : 11-Nov-22 Temperature (°C) : 25 °C

Analyzer Type : NOx Barometer (mmHg) : 753.8

Brand . APT Humidity (50+£15 %) : 50.0%RH

Model : 200 A Dilutor . API M700 S/N 625
Serial Number : 777 (No.25) Zero Air . API M701 S/N 1926
Range : 500 ppb Standard gas . A00962 SK

Calibration of Span

Before of Span.(ppb) After of Span.(ppb)
Supply G Ref Val b % diff of
upply Gas ef Value(ppb) NOw N NO, on N NO, o diff of Span
Zero 0.0 0.9 0.5 0.4 0.0 0.0 0.0 0.0
Span 400.0 4.2 4.5 -3.0 400.0 400.0
Multi Point Calibration
Analyzer Disp.(ppb i
Ref Value(ppb) Y p-(ppb) : Outpfxt Difference :
NOx NO NO, Diff(ppb) % Diff Abs (%) Diff
0.0 0.4 0.4 0.0 0.40 0.001 0.10
100.0 1.1.3 101.1 0.2 1.10 0.011 1.10
200.0 202.5 202.1 0.4 2.10 0.011 1.05
400.0 402.3 401.5 0.8 1.50 0.004 0.38
Average Diff (%) 0.66
Multi Point Calibration
450.0
400.0 L 1'(;32:7; ﬁ%
— 350.0
2 pd
& 3000
& 2500 /
[} r/
:.:, 200.0 /
£ 1500 /
c
< 100.0 /_
50.0
0.0 s:/ : : : : ,
0.0 100.0 200.0 300.0 400.0 500.0
Ref Value(ppb)
] :_/‘/_
Calibrate by: WL/ “ Approved by : [ j &“éé Q" -
udlungad - 00 Suflewid 02109715 mafinuuesy | QF-QPi6-06

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



@ m— Thai Environmental Technic Limited
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NOx Analyzer Calibration Report

Calibrate Date : 12-Nov-22 Temperature (°C) : 25°C

Analyzer Type : NOx Barometer (mmHg) : 759.8

Brand : API Humidity (50£15 %) : 52.0%RH

Model ;200 A Dilutor . API M700 S/N 625
Serial Number : 1775 (No.26) Zero Air - API M701 S/N 1926
Range : 500 ppb Standard gas . A00962 SK

Calibration of Span

Suoly G Ref Value(ppb) Before of Span.(ppb) After of Span.(ppb) %% diff of S
u as € alue 11T O a:
PPy PP NOx NO | NO, NOx NO NO, ° pan
Zero 0.0 1.7 1.1 0.6 0.0 0.0 0.0
Span 400.0 392.0 | 391.0 1.0 400.0 400.0 0.0
Multi Point Calibration
Analyzer Disp.(ppb i
Ref Value(ppb) Y p.(ppb) : Outp%lt Difference :
NOx NO NO, Diff(ppb) % Diff Abs (%) Diff
0.0 0.4 0.4 0.0 0.40 ' 0.001 0.10
100.0 99.7 99.6 0.1 -0.40 -0.004 0.40
200.0 189.5 | 199.2 0.3 -0.80 -0.004 0.40
400.0 399.4 | 399.1 0.3 -0.90 -0.002 0.22
Average Diff (%) 0.28
Multi Point Calibration
4500 -
4000 - Yz 0?29 lew'/lﬂ
— 350.0 -
2 e
& 3000
2 2500 /
o
5 200.0
.E 150.0 "//U
=
< 100.0 /
50.0
0.0 c./ : : : : :
0.0 100.0 200.0 300.0 400.0 500.0
Ref Value{ppb)
/’1 J { "D‘ A
[ S P
Calibrate by: Y/W/ - Approvedby: 7 ?ﬁwf—’*ﬁé o 1.
{/ i
ulunsad - 00 iuﬁaqﬁ{?a 02/09/15 mafiuuudedy : QF-QP16-06

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

Calibrate Date : 12-Nov-22 Temperature (°C ) : 25°C
Analyzer Type : NOx Barometer (mmHg) : 759.8
Brand . API Humidity (50+15 %) : 52.0%RH
Model - 200 E Dilutor . API M700 S/N 625
Serial Number : 737 (No.27) Zero Air . API M701 S/N 1926
Range : 500 ppb Standard gas . A00962 SK
Calibration of Span
Supply Gas Ref Value(ppb) N Oiefore Ozs(;jan'(pp?\)l o NOXAﬁcr Ofig an.(op b)N 5| % diffof Span
Zero 0.0 1.1 0.8 0.3 0.0 0.0 0.0 0.0
Span 400.0 422.0 410.90 12.0 400.0 400.0 0.0

Multi Point Calibration

Analyzer Disp.(ppb) Output Difference
Ref Value(ppb) - - - -
NOx NO NO, Diff(ppb) % Diff Abs (%) Diff
0.0 0.4 0.4 0.0 0.40 0.001 0.10
100.0 102.1 101.8 0.3 1.80 0.018 1.80
200.0 201.6 201.4 0.2 1.40 0.007 0.70
400.0 401.3 400.9 0.2 0.90 0.002 0.22
Average Diff (%) 0.91
Multi Point Calibration
450.0
y=1.0004x + 1.06
400.0 o /.*;.'
- 350.0
) /
Q
& 3000
a /
@ 250.0
=) /
5 2000 /..
"E 150.0 /
< 100.0 /
50.0
0.0 :./ ' ; . t ;
0.0 100.0 200.0 300.0 400.0 500.0
Ref Value(ppb)
, / =
L/ A . Gz, ] o
- i A
Calibrate by: ﬁ\ ‘/{M / ) Approvedby: !/ i{,@dﬂw -
( j/ :’
ufflanssdt : 0o Suftowiid 02/09/15 wafluuUoTY | QF-QP16-06

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



. THELINDEGROUP.  /

Certificate Of Analysis

Special Gases Mixture

Customer Details
Name:

Thai Environmental Technic Ltd.

Address:

Customer Tag No.:

1/6 Soi Ramkhamhaenq 145,
Saphansoong, Saphansoong, Bangkok

10240

Certificate Details

Number: 3367/19 Date of Issue: 19-Sep-2019 Expiry date: 18-Sep-2023
Material Details
Production Order: 90155812 Material Coce: 608400-5K-44 Cylinder No.: 118310
Gas content: 5.520 M’ Filling pressure: 145.0 bar Valve: (GA 66055
Cylinder Owner: LINDE Cylinde: Material: Spectra seal Cylinder Size: 40.01
Laboratory Report
Analytical Result
Norminal , ] s 3
A
Component Concentration Analysis Result EUncertamty Method of Analysis ssay Date
Sulphur Dioxide 40.0 ppm 41.4 ppm + 10p relative (6)1-PB-352 10-Sep & 19-Sep-19
in Nitrogen ‘ :
Reference Standord used in Assay
Reference Standard Cylinder number Concentration Expiry date
Sulphur Dioxide 11382356 25.5020.25 ppm 7-Mar-2021
In Nitrogen
Analytical Instruments used in Assay
Instrument/Make /Model Analytical Principle Last Multipoint Calibration

FTIR Spectrometers Nicolet iS50 FTIR-S02 10-Sep-2019

Recommend usage condition

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

Comments

When reordering, please quote the material number

Note:

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

accordance with the EP/. Traceability Protocal EPA-600/R-12/531 for the Assay and Certification of Gaseous Calibration Standards using procedure G1

2. The reported expanded uncertainty is based on a standard uncertainty multiplied by a coverage factor k=2, providing a level of confidence of approximately 950,
The measuremeant of this material is traceable 1o the SI through the reference gas standaid which is traceable to Swiss National Standard of Mass of

other recognised naticnal metrology institutes.

3. (1) Gas Chromatography, (2) Paramagnetic Oxygen Analyzer, (3) Electrochemical Oxyaen Analyzer, (4) Electrochemical Moisture Analyzer,

(5) Tolal Hydrocarbon Analyzer, (6) Other - Specified

Sukanya Parinyasoontorn
Signatory for and on behalf of Linde (Thailand) Co., Ltd.

Page 1 of1
This report shall 10t be reproduced except in full PR-002/F006

Iss:H/2, 01 warch 2018

uStn aud (Us:malne) SR (URIBLY)

ndosaeTadt 0107587000785

Gu 15 VWUMIDES 19 2/3 A 14 AUUUWUEASIA N, 6.5 RUTIAD
2.UWWE D.aUnsUs s 10540 InsAun (66) 2338-6100  Insans (66) 2338-6333
Tsovuroalnss : 105 wj 5 auadas .UMNUNY QIBOINST 24180

TnsAwn (66) 38.570-479-93 Tnsans (66) 38.570-323

Linde (Thailand) Public Company Limited

PLC. Registration n0.0107537000785

15" Floor, Bangna Tower A, 2/3 Moo 14, Bangna Trad KM. 6.5 Road, Bangkaew
Bangplee, Samutgrakam 10540, Tel (66) 2338-6100 Fax (66) 2338-6333
Wellgrow Plant: 105 Moo 5, T.Bangsamak, A.Bangpakong, Chachoengsao 24180

Thailand, Tel (66) 38.570-479-93 Fax (66) 38.570-323



Thai Environmental Technic Limited
YIHUN |

Analyzer Calibration Report

Calibrate Date :18-Nov-22 Temperature (°C) : 25°C
Analyzer Type SO, Barometer (mmHg) : 759.8
Brand : Thermo Humidity (50+£15%): 52.0 %RH
Model 43¢ Dilutor : API M700 S/N 625
Serial Number -43C67091355 (No. 7) Zero Air . API M701 S/N 1926
Range : 500 ppb Standard gas ;118310
Calibration of Span
Supply Gas Ref Value(ppb) | Before of Span.(ppb) | After of Span.(ppb) Abs% diff of Span
Zero 0.0 108.0 0.0 0.0
Span 400.0 377.0 400.0 0.0

Multi Point Calibration

. t Diff
Ref Value(ppb) | Analyzer Disp.(ppb) - Quipu 1, crence -
Diff (ppb) Percent Diff Abs Percent Diff
0.0 0.4 0.4 0.00 ) 0.10
100.0 104.0 4.0 0.04 4.00
200.0 202.0 2.0 0.01 1.00
400.0 399.0 -1.0 0.00 0.25
Average Diff (%) 1.34
Multi Point Calibration
450.0
y=0.9938x+2.44
400.0 R?= 0.999VH
= 350.0
e /
£ 3000 /
F 2500 -
o h/
5 2000 -
3 pa
£ 1500
= n/
< 100.0 /—-
50.0 -
0.0 & : : : ; <
0.0 100.0 200.0 300.0 400.0 500.0
Ref Value(ppb)
o5 T b
. \\//} i / P /‘5/' g -~
Calibrate by: Q/ - Approved by : ' &l
l; 4
uflunsedi : 00 JuTeusia 02/09/15 mvfinuuvledy : QF-QP16-06

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



Thai Environmental Technic Limited
YIHUN maNATIIAdeN Iny I1nn

Analyzer Calibration Report

Calibrate Date :21-Nov-22 " Temperature (°C) : 25°C .
Analyzer Type S0, Barometer (mmHg) :  758.9
Brand - Thermo Humidity (50+15 %) 50.0 %RH
Model . 43C Dilutor : API M700 S/N 625
Serial Number ~ :43C55175302 (No. 8) Zero Air . APT M701 S/N 1926
Range : 500 ppb Standard gas . 118310
Calibration of Span
Supply Gas Ref Value(ppb) | Before of Span.(ppb) | After of Span.(ppb) Abs% diff of Span
Zero 0.0 4.5 0.0 0.0
Span 400.0 357.0 400.0 0.0

Multi Point Calibration

. Output Diff
Ref Value(ppb) | Analyzer Disp.(ppb) - Py 1, cTenee -
Diff (ppb) Percent Diff Abs Percent Diff
0.0 0.4 0.4 0.00 0.10
100.0 98.1 -1.9 -0.02 1.90
200.0 197.0 -3.0 -0.02 1.50
400.0 398.0 -2.0 -0.01 0.50
Average Diff (%) 1.00
Multi Point Calibration
450.0
y=0.9948x-0.72 _
400.0 Rer A
= 350.0
o /
£ 3000 -
£ 2500
a /
5 200.0 :
s e
Z 1500 /
<
< 100.0
50.0
0.0 |:/ : : : : :
100.0 200.0 300.0 400.0 500.0
Ref Value(ppb)
i
i -
Calibrate by: C ! Rl Approved by : | :‘f?gr%(»\ﬁ'« s
/ o
udluaed - 00 Fufioutid 02/00/15 @uinunlesy : QF-QP16-06

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



Calibrate Date
Analyzer Type
Brand
Model

Analyzer

:19-Nov-22
S0,

- Thermo

- 43C

Thai Environmental Technic Limited
VIUN madadsnadenng ane

Calibration Report

Temperature (°C )
Barometer (mmHg) :
Humidity (50+15 %) :
Dilutor :

25°C

759.8

52.0 %RH

APT M700 S/N 625

Serial Number 143C-TL-67266366 (No.9) Zero Air API M701 S/N 1926
Range : 500 ppb Standard gas ti83to oo
Calibration of Span
Supply Gas Ref Value(ppb) | Before of Span.(ppb) | After of Span.(ppb) Abs% diff of Span
Zero 0.0 5.6 0.0 0.0
Span 400.0 427.0 400.0 0.0
Multi Point Calibration
Ref Value(ppb) | Analyzer Disp.(ppb) - Output D1f.ference -
Diff (ppb) Percent Diff Abs Percent Diff
0.0 0.4 0.4 0.00 0.10
100.0 99.0 -1.0 -0.01 1.00
200.0 198.0 -2.0 -0.01 1.00
400.0 389.0 ~-1.0 0.00 0.25
Average Diff (%) 0.59
Multi Point Calibration
450.0
y=0.9969x-0.36 _
400.0 Ry l///Aa
= 3500
o /
2 300.0
& 2500 /
a : H/,/’
§ 200.0 /,_,
2 1500 -
c /
< 100.0 1///u
50.0 -
0.0 o3 : : ;
0.0 100.0 200.0 300.0 400.0 500.0
Ref Value(ppb)
A | -
f i | Q /’77 —T7
Calibrate by: %L%/(/\J il Approved by: /[ Jugedee  Ho
7 7
\v/

ufluased : 00

Thai Environmental Technic Limited

Tuousdd 02/09/15

@vfinuuviesy | QF-QP16-06

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

o Tel : +66(0)2373-7789(Auto) Fax : +66(0)2373-7979 e admin@tet1995.com e www.tet1995.com



Thai Environmental Technic Limited
U3Hn inadagunadenlng 91nn

Analyzer Calibration Report

Calibrate Date :21-Nov-22 Temperature (°C ) 25 °C
Analyzer Type s9% Barometer (mmHg) : 753.8
Brand Thermo Humidity (50£15%): 52.0 %RH
Model 43¢ Dilutor . API M700 S/N 625
Serial Number -43C73374373 (No.10) Zero Air API M701 S/N 1926
Range : 500 ppb Standard gas 118310
Calibration of Span
Supply Gas Ref Value(ppb) | Before of Span.(ppb) | After of Span.(ppb) Abs% diff of Span
Zero 0.0 3.4 0.0 0.0
Span 400.0 382.0 400.0 0.0
Multi Point Calibration
Ref Value(ppb) | Analyzer Disp.(ppb) - Output Dif.ference -
Diff (ppb) Percent Diff Abs Percent Diff
0.0 0.3 0.3 0.00 0.08
100.0 99.7 -0.3 0.00 0.30
200.0 200.3 0.3 0.00 0.15
400.0 401.0 1.0 0.00 0.25
Average Diff (%) 0.19
Multi Point Calibration
1209 = 1.0023x - 0.08
o e
E'i 300.0 ~
.‘g 250.0 //
5 200.0
2 1500 P
€ 1000 =
500 - -
0.0 100.0 200.0 300.0 400.0 500.0
Ref Value(ppb)
[ [ - /37; ]
Calibrate by: V: N~ Approved by : Vigeee B
.

.

/
S

uf lupsedi : 00

Thai Environmental Technic Limited

Tuiiould 02/09/15

mvfiuuuvlesy : QF-QP16-06

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

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



THAI METEOROLOGICAL DEPARTMENT

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

Calibration Certificate

Issued by : Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue 18 August, 2022 Certification No. 296/22
Page : 1 of 2

Object : Wind speed and wind direction

Manufacturer Davis Instruments Inc.

Type : Weather Wizard i

Serial No. WEOQ405A32 ID No. No.11

Customer : Thai Environmental Technic Limited.

1/6 Soi Ramkhamhaeng 145,

Khwaeng/Khet Saphan Sung, Bangkok 10240.

Calibration Condition : Temperature 25.1 °C  Barometric Pressure 1005.8 hPa

NATIONAL STANDARD WIND TUNNEL

: Thermal Anemometer 642 S/N 91563

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

Serial Number 110730029 (sensor 120629586)
JAPAN QUALITY ASSURANCE ORGANIZATION

Calibrated by : Héb}m?%(\

Mr. Watcharapol Subwat Mr. RisoodPromsut

Mechanical Engineer




THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No. 296/22

18 August, 2022 Page : 2 of 2
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm | Velocity Velocity Correction
m/sec inches H20 | inches H20 | m/sec m/sec m/sec
1.00 - - - 0.9 0.10
3.02 - - - 2.7 0.32
5.00 - - - 4.9 0.10
7.00 - - - 6.7 0.30
9.02 - - - 8.9 0.12
11.01 - - - 10.7 031
13.01 - - - 13.0 0.01
15.01 - - - 14.8 0.21
17.02 - - - 17.0 0.02
20.02 - - - 20.1 -0.08
Wind Aloft Plotting Board.
US.DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND DIRETION TESTED WIND DIRECTION
0 0

90 90

180 180

270 270

Calibrated by : \-{@b}m(\f@k

Mr. Watcharapol Subwat

Mechanical Engineer




THAI METEOROLOGICAL DEPARTMENT

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

Calibration Certificate

Issued by: Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue 16 January, 2023 Certification No. 016/23
Page : 1 of 2

Object : Wind speed and wind direction

Manufacturer : Davis Instruments Inc.

Type : Weather Wizard il

Serial No. WC21014A92 ID No. No.17

Customer : Thai Environmental Technic Limited.

1/6 Soi Ramkhamhaeng 145,

Khwaeng/Khet Saphan Sung, Bangkok 10240.

Calibration Condition : Temperature 25.1 °C  Barometric Pressure 1009.4 hPa

NATIONAL STANDARD WIND TUNNEL

: Thermal Anemometer 642 S/N 91563

: HOOK GAGE NO 1425 Pitot Tube Theodor Friedrichs Type 0800.0000 serial 9023
N.I.S8.T. Test Reference Number 731/241460 : Standard Velocity at 20 - 30 m/sec
- Ultrasonic Anemometer Model DA-650-3TV (sensor TR-90AH)
Serial Number 110730028 (sensor 120629586)
JAPAN QUALITY ASSURANCE ORGANIZATION : Standard Vexoggféggf%ﬁi%@ 7
)
Calibrated by : Nn\}nmrz\, Signed
J . s ’ :
Mr. Watcharapol Subwat Mr. IJ\'YSOOd Promsut - for the Chief B

Mechanical Engineer | Sub-Staﬁé’;ﬁ:& Instry 1



THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No. 016/23

16 January, 2023 Page : 2 of 2
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm | Velocity Velocity Correction
m/sec inches H20 | inches H20 | m/sec m/sec m/sec
1.00 - - - 0.4 0.60
3.02 - - - 2.2 0.82
5.00 - - - 4.5 0.50
7.00 - - - 6.3 0.70
9.02 - - - 8.5 0.52
11.01 - - - 10.3 0.71
13.01 - - - 12.5 0.51
15.01 - - - 143 0.71
17.02 - - - 16.5 0.52
20.02 - - - 19.3 0.72
Wind Aloft Plotting Board.
US.DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND DIRETION TESTED WIND DIRECTION
0 0
90 90
180 180
270

Calibrated by :

N rﬂtfrmﬁt.

Mr. Watcharapol Subwat

Mechanical Engineer




THAI METEOROLOGICAL DEPARTMENT

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

Calibration Certificate

issued by: Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue 12 September, 2022 Certification No. 331/22
Page : 1 of 2

Object : Wind speed and wind direction

Manufacturer Davis Instruments Inc.

Type : Weather Wizard Il

Serial No. WC91109A02 ID No. No.24

Customer . Thai Environmental Technic Limited.

1/6 Soi Ramkhamhaeng 145,

Khwaeng/Khet Saphan Sung, Bangkok 10240.

Calibration Condition : Temperature 25.1 °C  Barometric Pressure 1006.1 hPa

NATIONAL STANDARD WIND TUNNEL

: Thermal Anemometer 642 S/N 91563

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

Serial Number 110730029 (sensor 120629586)
JAPAN QUALITY ASSURANCE ORGANIZATION :Standard\/eiqgjiy%%gfse

i
& ¢
Calibrated by : H&W

Mr. Watcharapol Subwat

Mechanical Engineer




THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No. 331/22

12 September, 2022 Page : 2 of 2
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm | Velocity Velocity Correction
m/sec inches H20 | inches H20 | m/sec m/sec m/sec
1.00 - - - 0.9 0.10
3.02 - - - 2.7 0.32
5.00 - - - 49 0.10
7.00 - - - 6.7 0.30
9.02 - - - 8.5 0.52
11.01 - - - 10.7 0.31
13.01 - - - 12.5 0.51
15.01 - - - 14.7 0.31
17.02 - - - 16.5 0.52
20.02 - - - 19.7 0.32

Wind Aloft Plotting Board.

US.DEPARTMENT OF COMMERCE WEATHER BUREAU

WIND DIRETION

TESTED WIND DIRECTION

0
90
180

270

0

90

Calibrated by :

Hﬁ\?ﬁm?sk
Mr. Watcharapol Subwat

Mechanical Engineer
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TECHNOCLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250

TEL.0-2717-3000-27 FAX.0-2719-9484

o\
,l/"/

4 L NN N
"/"lnln\\‘\é

e g

NSC-TISI-TIS17025
CALIBRATION 0008

Cert.No.: 22CHO410-
g2 0 g o J Page.: 10f2
Certificate of Calibration :
Equipment : pH Meter
Manufacturer : Horiba
Model : LAQUA-PH1300
Serial No. : B06D0012
ID No.: -
Condition As-Received: Used ltem
Received Date : 11 July 2022
Calibration Date : 11 July 2022
Reference : 2207-02430C-7
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 : (25.2 - 25.4) °C
Relative Humidity : (50.8 - 51.3) %
Calibration Procedure : In - house method
- CP-OCH2 by direct measurement with standard
voltage calibrator and direct measurement
with certified reference material (CRM)
Calibrated by : Krisda Malee

Approved by : WM :

Approved Signatory

Sanit
NG o

( /) Malee Butkruea
() Saithip Meangmai

et

P LA

e
RONT

Issue Date : 18 July 2022
The Uncertainties are for a confidence probability of approximately 95%

R

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

Approval of the head of Corporate Services 3 : Bquipment Calibration and Testing Services.
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Cert. No.: 22CHO0410
Page.: 20f2
Condition of this calibration result
1. Reference Standard Instrument : -

Instrument Serial No. ID No. Cert. No. Due Date
1) Document Process Calibrator 46530031 130RC098 21E3245 07 Oct 2022
2) Digital Thermometer . - 130RC112 21T2118 16 Nov 2022

This certification is traceable to the International System of Unit maintained at:- :
- Traceable to National Institute of Metrology (Thailand), NIMT .

2. Certifled Reference Materials : The measurement results are traceable to S| through CPA chem Ltd.,

ANSI-ASQ National Accreditation Board, Accredited No, AR-1835
Buffer Solution Manufacturer Lot No. Exp. date

pH 1.681 CPA chem 754027 ‘ 28 Jun 2023

pH 4.008 CPA chem 794120 14 Feb 2024

pH 6.866 CPA chem 754029 28 Jun 2023

pH 9.181 CPA chem 766823 04 Sep 2022

*pH 12.44 Hach Lenge GmbH : C02796 15 Dec 2022

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

Calibration Results
Function : mV Measurement
Performing standard curve by Fluke at pH (1.68,4,7,10)

Unit Under Nominal | Standard . Uncertainty of Coverage
Calibration Value Voltage Actual Reading Measurement factor
Input (ZmV) k
pH mV mV pH
pH Meter 1.680 - 314.73 314.7 1.694 0.058 2.00
S/N.: B06D0012 4.000 177.48 177.5 4.008 0.058 2.00
6.860 8.28 8.3 6.860 0.058 2.00
7.000 0.0 0.0 7.000 0.058 2.00
9.180 -128.97 -128.9 9.188 0.058 2.00
10.000 -177.48 -177.4 10.011 0.058 . 2.00

Function : pH Measurement
Performing four buffers standard curve by using buffer nominal pH (1.68,4,7,9)

Unit Under Standard pH Actual pH |Actual mV | Uncertainty of Coverage
Calibration Buffer Solution Reading | Reading | pH measurement factor
' (mV) - k
pH Electrode 1.681 1.681 205.6 0.0050 2.00
o |S/N.: 92X9M0055 4.008 4.007 169.9 0.0047 2.00 -
6.866 6.866 -6.9 0.0084 2.00
9.181 9.181 -139.9 0.014 2.00
*12.44 12.440 -314.5 0.056 2.00

Remark: * . 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 %.
-o0o-

a 1nanecn
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK. 10250 . s

NSC-TISI-TIST7025

TEL.0-2717-3000-29 FAX.0-2719-0484 CALIBRATION 0008
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Cert.No.: 23CHO261

Page.: 1 of 2
° e o
Certificate of Calibration

Equipment : Conductivity Meter
Manufacturer : Horiba
Model : ES-51E
Serial No. : S205087
ID No. : -
Condition As-Received: Used ltem
Received Date : 10 April 2023
Calibration Date : 10 April 2023
Reference : 2304-01460C-15
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 : (30.2 - 31.3) °C (On-Site)
Relative Humidity : , (87.7 - 36.1) % (On-Site)
Calibration Procedure: In -house method :

- CP-OCHS : based on direct measurement by
using certified reference material (CRM)

Calibrated by : Saithip Meangmai

Approved by : % ‘

Approved Signatory

(/ ) Malee 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, except with the prior writien

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

oat g

A 0053466




Cert.No.: 23CHO261

Page.: 2 of 2
. Condition of this result of calibration
1. Referehce Standard Instrument :-
Instrument Serial No. ID No. Certificate No. Due date
1) Digital Thermometer 307901 70RC137 2211236 10 Oct 2023

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

- Traceable to National Institute of Metrology (Thailand), NIMT

- 2. Certified Reference Materials :-

- Conductivity calibration solution, CPA chem Ltd., The measurement results are traceable to Si

through CPA chem Ltd., ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

Conductivity Solution Manufacturer th No. Exp. date
1.413 mS/om CPA Chem 826595 09 July 2023

- Control Conductivity calibration solution temperature by Water bath (25:0.2) Ke
" 3. This certificate is valid only to the item calibrated on date and place of calibration.

Calibration resuits -

- Function : Conductivity Measurement

(*) After Adjustment at 1413.0 pS/cm
Conductivity Electrode Serial No.: 9C0A0150

Standard Before Adjustment After Adjustment Uncertainty Coverage
Conductivity Solution UUC* Reading UUC* Reading of Measurement factor
() k

1.413 mS/cm 1.256 mS/cm 1.413 mS/ecm 0.011 mS/cm 2.00

Remark - UUC* = Unit Under Calibration

- Adjustment Cell constant = 1.030 cm'1

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-
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) m
CORPORATE SERVICES 3 EQUIPMENT CALIBRATION AND TESTING SERVICES %oy
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 oty
TEL. 0-2717-3000-20 FAX.0-2719-0484

= P
NSC-TISITIS17625
CALIBRATION 0008

Cert. No.: 23TM673
_ ’ Page: 10of3
e gee e £e
Certificate of Calibration
Equipment : BOD Incubator
Manufacturer : Accuplus
Model : - i250
Serial No. : 0408-0115-0008
ID No. : TET.LAB.BODOS
Submitted by : Thai Environmental Technic Limited
1/6 Soi Ramkhamhaeng 145,
Khwaeng/Khet Saphan Sung,
Bangkok 10240
Location : Laboratory (Thai Environmental Technic Limited)
Received Order: 10 April 2023
Calibration Date : 11 April 2023
Ambient Temperature : (26+10) °c
Relative Humidity : (50+£30)%
Calibrated by : Khit Ruttanaprapachai

Approved by : % )

Approved Signatory

( ),Pornthippa Tameyakul
( /) Malee Butkruea
() Suwit Imjai

Issue Date : 25 April 2023

The Uncertainties are for a confidence probability of approximately 95%

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

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

A 0053455




Equipment : BOD incubator Cert. No.: 23TM873
~ Condition As-Received :  Used ltem Page: 20of3
- Reference : 2304-01460C-2
Procedure Used :-
Calibration were conducted using calibration procedure CP-OT02 according to direct measurement
method with Data Acquisition which connected with Resistance Temperature Detector ( RTD ).
The temperature scale used was based on ITS-80.
. Condition of this result of calibration

- 1. Reference standard instrument:-
Instrument Model Serial No. Cert. No. Due Date

1) Data Acquisition 34972A MY57013711 22LM93 02 Jul 2023
2. This certificate is valid only to the item calibrated on date and place of calibration.

‘ 3. This certification is traceable to the International System of Unit.
. Result of Calibration :- (*) Without Adjustment
‘ Function of UUC*: ) Temperature Source
“ Fresh air setting : k Not Available ‘ _Environment during calibration

= | Beginning | Finished
Temp. ( °C) 25 ‘ 26
REL.Humid. { % ) 51 54
AC Supply ( Volt) 221 221

3

O

Ref. Std.

g

Position :
1D No.:

18-18RTD-01
18-18RTD-02
18-18RTD-03
18-18RTD-04
18-18RTD-05
18-18RTD-06
18-18RTD-07
22-18RTD-08
18-18RTD-09

\Ln“ ""‘""—O(o

Probe Installation Details : Dimension of Chamber :
a= 10 cm D= 0.48 m
= 10 cm W= 0.50 m
10 cm H= 1.1 m
Capacity = 026 m

a 1158205



Equipment : BOD Incubator Cert. No.: 23TMB73
Condition As-Received : Used ltem Page: 3 0of 3
7 Reference : 2304-01460C-2
- Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Not Available
.| Calibration| Uuc* | UUC* Temperature Temperature | Overall {Coverage
| Point | Setting | Reading stability uniformity  |Variation| Factor
(°c) (°¢) | (°¢c) (+°C) (°C) (*c) k
: 20.0 19.8 19.7 0.54 0.37 1.1 2
[ catibration Measured Temperature ( °C ) )
. — Uncertainty
Point Position
(°C) 1 2 3 4 5 6 7 8 9 (ref) (x°C)
20.0 20.121 | 20.227 | 19.983 | 20.098 | 19.892 | 19.953 | 19.936 | 18.914 | 20.048 0.72

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

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

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

. uuc :
Note :

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

~-00o-
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) %
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES PN
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534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 I NSC-TISLTIS 7005 f
TEL. 0-2717-3000-27 FAX.0-2719-9484 CALIBRATION 0008 i

N

i

/,/'I/

Cert.No.: 22CHO0625
Page.: 10of3

D PRI o

Certificate of Calibration

(

¥

Equipment : Spectrophotometer )f
{

Manufacturer : PerkinElmer c,,
Model : Lambda 365 i
{

Serial No. : 365K9042909
5

ID No. : - {(
{

Condition As-Received: Used ltem
Received Date : 01 November 2022 i{
Calibration Date : 01 November 2022
Reference : 2211-00010C-5 i
Submitted by : Thai Environmental Technic Limited ?
1/6 Soi Ramkhamhaeng 145, {/

Khwaeng/Khet Saphan Sung,

Bangkok 10240 J

i,«

Calibration Place : Laboratory (Thai Environment Technic Limited) ¢
Ambient Temperature : (24.9-244)°C (On-Site) ’,
Relative Humidity : (54-52)% (On-Site)
Calibration Procedure : In - house method :
CP-OCH4 based on ASTM E 275-01

Calibrated by : Uthen Kankawi | 1
Approved by : %&hﬂ i !
Approved Signatory

( /) Malee Butkruea f

() Saithip Meangmai
() Warakorn Lerngagtrakul

A

Issue Date : 10 November 2022 |
The Uncertainties are for a confidence probability of approximately 95%

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

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

R 4 o

A ON4TNG?



Condition of calibration resuit

1. Reference Standard Material :
Material
1. Absorbance Standard set
2. Wavelength Standard set
3. Wavelength Standard set
4. Stray Light Standard set

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

Cert. No.: 22CHO625

Page: 20of3
Serial No. Certificate No. Due date
39130 106269 10 Oct 2024
29829 94776 02 Sep 2023
29829 94777 02 Sep 2023
32629. 9112980 03 Aug 2024

3. This certificate is traceable to the International System of Unit maintained at :

- National Physical Laboratory (NPL), The United Kingdom of Great Britain and Northern Ireland
- National Institute of Standards and Technology (NIST), The United States of America

4, Spectral BandWidth : 1
Scan Speed : 30

nm

nm/min

Calibration Results : without adjustment

Wavelength Accuracy

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

(nm) (nm) (tnm) K

418.53 418.32 0.12 2.00
536.52 536.61 0.12 2,00
638.00 637.96 0.12 2.00
684.50 684.48 0.12 2.00
879.41 - 879.39 0.12 2.00

o

21134411



Cert. No. :
Page :
Calibration Results : without adjustment
Photometric Accuracy
Wavelength Certified Values Uncertainty of | Coverage
UUC Reading
of Reference Material Measurement Factor
(nm) (Abs) (Abs) (*Abs) Kk
Zero 0.0000 0.0028 2.00
0.5796 0.5788 0.0028 2.00
420.0
0.7105 0.7095 0.0028 2.00
1.0186 1.0179 0.0028 2.00
Zero 0.0000 0.0028 2.00
0.5281 0.5258 0.0028 2.00
546.1
0.6962 0.6945 0.0028 2.00
0.9984 0.9956 0.0028 2.00
Zero 0.0000 0.0028 2.00
0.5699 0.5684 0.0028 2.00
635.0
0.7606 0.7590 0.0028 2.00
1.0927 1.0904 0.0028 2.00
Stray Light
* Straylight at
Readingat  280.05 nm £ 0.11 nm
280.05 nm £ 0.11 nm
Abs 2.0728
%T 0.8299
Remark

22CHO625
3of 3

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

- Cut-off wavelength of stray light reference material (Potassium lodide) at wavelength

- Result = Pass, If Absorbance > 2.00 Abs and Transmission < 1.0 %T at Wavelength

- * : Not NSC-ONSC Accredited

280.05 nm + 0.11 nm

280.05 nm + 0.11 nm

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

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

-00o-
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FSR1498

MAINTENANCE REPORT
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL

AAnalyst 600
Customer : THAI ENVIRONMENTAL Date Tested: 20-4.0.-66
TECHNIC LIMITED. Recommendation Recertification
Address :  1/6 Soi Ramkhamheang 145, Period 6 Months
Khwaeng/Khet Saphan Sung, Recertification Due: 20-n.n.-66
| Bangkok 10240 Date Last Certified: 22-n.m.-65
User Name: aai nuadssat sudszansilas  Visit Number: 1 OF 2
Phone: 02-7353101-3, 02-3737799 TH One Source Phone: 081-7316733
E-mail: ketsarin.c@tet1995.com E-mail thonecource@gmai.com
admin@tet1995.com
CONFIGURATION TESTED
MODEL , SERIAL NUMBER SOFTWARE
AAnalyst 600 - 60085070101 AA WinLab Version 3.2
AS 800 80185070102 -

FIAS-100 . 2288

TEST STANDARD USED PART NUMBER
GFAAS Mixed standard N9300244

Page 1 of 4

TH ONE SOURCE CO.,LTD. 33/119 Moo10,T.Ladsawai, A.Lam Luk Ka, Pathum Thani 12150 Thailand



MAINTENANCE REPORT
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL

FSR1498

AAnalyst 600
SERIAL NUMBER  600S5070101 DATE TESTED 20-31.0.-66
1. INSTRUMENT CHECKS
A. The Mirror and Lenses Condition OK
B. Grating Condition OK
C. Replace or Clean Dust Filter OK
D. Cleaning the Contact Cylinders OK
E. Cleaning the Furnace Windows OK
2. AUTOSAMPLE CHECK
A. Sampling and Arm OK
B. Sampling & Rinse Pump IB__K__
C. Sample Position & Clean OK
D. Clean or Replace the Hall Sensor OK
3. COOLING SYSTEM CHECKS
A. Clean and Change Distill water OK
B. Themosensor OK
4. FIAS CHECKS
A. Pump and 5 Port Valve OK
B. Chemifold and Tubing OK
C. Power Supply OK
D. Flow meter and Gas system OK
Page 2 of 4

TH ONE SOURCE CO.,LTD. 33/119 Moo10,T.Ladsawai, A.Lam Luk Ka, Pathum Thani 12150 Thailand



- ' FSR1498

MAINTENANCE REPORT
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL

AAnalyst 600
SERIAL NUMBER 60055070101 DATE TESTED 20-4.0.-66
PARAMETER SPECIFICATION ACTUAL VAULE
B. THGA Tests
1. Furnace Gas Flows
Internal Flow 250 + 25 ml/min 235 mL/min
External Flow 100 + 10 mL/min 110 mL/min

2. Chromium Baseline Noise
. (mesure 5 furnace dry firings without any sample)
Baseline < 0.005 Int.Abs 0.0002 Int.Abs
SD < 0.005 Int.Abs 0.0002 Int.Abs
3. Chromium Characteristic Mass(m,) and Precition

(measure 5 furnace firing using 20 ul
sample injections of 10 ug/L Cr standard)
' m, Results 6.5 pg + 1.5 pg 5.7 pg

Precision < 2.0% 1.4 Yo
4. Copper Characteristic Mass(mg) and Zeeman Ratio

(measure 5 furnace firing using 20 ul
sample injections of 25 ug/L Cu standard)

my Results 17.0 pg + 3.5 pg 14.2 pg
Zeeman Ratio 0.58 + 0.04 0.560
Page 3 of 4

TH ONE SOURCE CO.,LTD. 33/119 Moo10,T.Ladsawai, A.Lam Luk Ka, Pathum Thani 12150 Thailand




FSR1498

MAINTENANCE REPORT
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL
AAnalyst 600

et

SERIAL NUMBER  600S5070101 DATE TESTED .= _ 20-u.n.-66

Remarks :
Changed The Controller Bd. Atomizer (4 May 2015 )

Replace The Contact Cylinder ( 27 July 2021 )
Zeeman Ratio = Atomic Signal(peak area)

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

= Changed the THGA Contact Cylinder on 22 July 2022

Copper blank = 0.0015

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

z meets
[: does not meet

* the PerkinElmer Specifications listed on this certificate.

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
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PerkinElmer”

instruments.

Certlﬁcate cf T mining

This is to certify that

Krungchai Treevichien

has successfully completed
Aanalyst 600/700/800 Service Training

09 to 13 February 2004

L3

oA

CStim , %
Service Specialist 3
P ) fke g} ?
[
' @P&arkmﬂnmr 0] 4

rbkmmmts. LB

13 Feb 2004




FSR 1201

MAINTENANCE REPORT

ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL
AAnalyst 100

Customer : u3in wailndvwiasaning  Date Tested: 30-1.0.-66
AAn Recommendation Recertification

Address :  1/6 afagsiuauny 145, Period 6 Months
wASATWIUGY, Luadrwugy, Recertification Due: 29-A.21.-66
AsItn 10240 TH Date Last Certified: 3-01.m.-65

User Name: aat Anddnd Winveu Visit Number: 10f2

Phone: 02-3737799 TH ONE SOURCE Phone:  081-7316733

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

ketsarin.c@tet1995.com

CONFIGURATION TESTED
MODEL SERIAL NUMBER SOFTWARE
AAnalyst 100 040S0110503 AA WinLab 3.2

TEST STANDARD USED PART NUMBER
Copper N9300183

Filter 0.2 % MGO0-057

Page 1 of 4
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AAnalyst 100

MAINTENANCE REPORT
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL

FSR 1201

SERIAL NUMBER  040S0110503 DATE TESTED 30-i1.m.-66
1. OPTIC CHECKS
A. Optical alignment condition (if necessary)
B. Condition of Mirrors,Lenses etc.(if necessary)
C. D2,HCL beam adjust (if necessary)
2. GAS SYSTEM CHECKS
A. Leak test all internal and extenal gas box joints
B. All gas box safety features
C. Burner system including nebulizer and all o-ring and gasket
D. Drain system ( safety )
3. ELECTRONICS CHECKS
A. Power Supplies
+5.00 Vdc +0.2 Vdc +5.02 Vdc
+11.50 Vdc + 0.2 Vdc +11.48 Vdc
+15.00 Vdc + 1.0 Vdc +14.99 Vdc
-15.00 Vdc + 1.0 Vdc -15.06 Vdc
+ 35.00 Vdc + 3.0 Vdc +35.13 Vdc
4. WAVELENGTH ACCURACY TEST
A.Zn Lamp wavelength 213.9 nm + 0.3 nm. 213.78 nm.
B. Fe Lamp wavelength 248.3 nm + 0.3 nm. 248.20 nm.
C. Cu Lamp wavelength 324.8 nm + 0.3 nm. 324.83 nm.
Page 2 of 4
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FSR 1201

MAINTENANCE REPORT
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL
AAnalyst 100

SERIAL NUMBER  040S0110503 DATE TESTED 30-1i.m.-66

5. PERFORMANCE TESTS SPEC. RESULTS

*A. Neutral density filter checks with Copper (324.8 nm)
Neutral Density Filter 0.2 + 10% 0.180 0.173 Abs.

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

Integration time = 0.5 seconds
Replicates = 99 times
Standard Deviation < 0.001 0.000

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

10 replicates, standard burner)

Stainless steel nebulizer >0.25 0.285 Abs.
%RSD  <0.3 0.18 %
Page 3of 4
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FSR 1201

MAINTENANCE REPORT
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL
AAnalyst 100

SERIAL NUMBER  040S0110503 DATE TESTED 30-i1.n.-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
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SCARLET | TECH

Calibration Labaratory

3519

Certificate of Calibrator
for ST-120 Sound Calibrator

No. 20210923J143

Name of Product Sound Calibrator

Type ST-120

Serial Number ST120C0263E

Specification Class 1

Date 2022/12/22

Tested by

1. Outside : OK

2.Sound Pressure Level : 93.97 dB ; 114.03 dB
3. Frequency : 998.30 Hz

4. Distortion : 1.15% ; 1.35%

Environment conditions :

Air temperature : 18 °C
Relative humidity : 62 %
Static pressure : 101.9  kPa

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




Name of Product:

&

1

~

SCARLET | TECK

CERTIFICATE OF CALIBRATION

NO. 20221215058

Sound Level Meter

Calibration Luboratory

3519

Model: ST-11D
Serial Number: 820390
Specification: Class 1
Conclusion: Pass
Date of calibration: 2022-12-15
Due Date: 2023-12-14

im Lin

Calibrated by:

I This repart certifies that all calibration equipment used in the test is traceable with the internal ISO9001 procedures and meets all specification given in
the Manual(s) or respectively surpass then, and applies only to the unit identified above.
1. This certificate is produced with advanced equipment & procedures which permit comprehensive quality assurance verification of all data supplied herein.
. This certificate of calibration shall not be reproduced except in full, without written permission of the Scarlet Tech Co Ltd Taiwan.
1. Preliminary inspection: 0K

2. Type & serial No. of Microphone: AWA14425-54825 4. Measuring up limit: 140 dBA

3. Adjustments to indicated sound levels: 5. Frequency weightings (Acoustic signal tests for Z weighting, other

lectric si | tests.
Type of Calibrator B&K 4231 electric signal tests. )

Sound Pressure Level 94.0 dB

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

Nominal Frequency weighting / dB Nominal Frequency weighting / dB
frequency /Hz A c 7 frequency /Hz A c z
10 -71.1 -14.6 0.2 1000 0.0 0.0 -0.1
20 -50.3 -6.4 -0.3 2000 0.1 0.0 0.0
31.5 -39.4 -2.2 0.1 4000 1.3 -0.1 0.0
63 -26.2 -0.8 -0.1 8000 1.1 -0.8 0.0
125 -16.3 -0.1 -0.1 12500 -5.6 7.2 0.1
250 -8.6 0.1 0.0 16000 -11.6 -13.6 0.2
500 -3.1 0.1 0.1 20000 -23.5 -25.8 -0.3




6. Self-generated noise

Microphone replaced by electrical input signal device

6.9 dB(A) 7.0 dB(C) 15.1dB(2)
7. F&S Weighting
Rate of the F weighting decrease (dB/s) 35.0
Rate of the S weighting decrease (dB/s) 4.4
Deviation of F&S -0.1

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

Reference sound level 90.0 dB

Max error at 10dB steps upper reference sound level -0.1 dB

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

Max error at 10dB steps below reference sound level 0.1dB

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

9. Tone burst response (A Weighting) :

Toneburst response /dB
Single Toneburst duration /ms
LaFmax-La Lasmax-La Lag-La LAeqT'LA
500 0.0 -4.0 -2.9 -7.0
200 -1.0 -7.4 -6.9 -7.0
50 -18.2 -26.9 -26.9 -7.0
10 -27.2 / -36.0 -7.0

10. Peak C sound level (500Hz) :

Cycle One cycle nominal value Positive half nominal value | Negative half | nominalvalue
LCpeak-LC(dB) 35 3.5 2.4 2.4 2.3 2.4
1. Overload indication: _Pass
12. Statistical analysis function
Sweep signal maximum indicated sound level: 112.8 dB
Sweep amplitude: 40 dB
Scan cycle time: 60 S; Measurement period: 180 S.
Theoretical calculated
Items Measured value/dB Error/dB
value/dB
LAeq,T 103.2 103.2 0.0




L5 10.8 110.8 0.0
L10 108.8 108.8 0.0
L50 92.9 92.8 0.1
L90 76.9 76.8 0.1
L95 75.0 749 0.1

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

Environment conditions:
Air temperature:  _20 °C
Relative humidity: _ 60 %
Static pressure: 101.8 kPa

Reference equipment used in the calibration:

Description: Model Serial No. Expiry Date Traceable To
Microphone B&K 4191 2929405 2024-12-15 NML
Mutti function sound calibrator B&K 4226 2288444 2024-10-15 CIGISMEC
Signal generator DS 360 33873 2024-10-15 CEPRE!

Test specifications:

1. AllScarlet's Sound level Meter has been calibrated in accordance with the requirements as specified in IS0 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&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



Name of Product:

s
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SCARLET | TECH

CERTIFICATE OF CALIBRATION

NO. 20221215059

Sound Level Meter

Calibration Laboratory

3519

Model: ST-11D
Serial Number: 820391
Specification: Class 1
Conclusion: Pass
Date of calibration: 2022-12-15
Due Date: 2023-12-14

i L

Calibrated by:

. This report certifies that all calibration equipment used in the test is traceable with the internal 1IS09001 procedures and meets all specification given in
the Manual(s) or respectively surpass then, and applies only to the unit identified above.

Il 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 reproduced except in full, without written permission of the Scarlet Tech Co Ltd Taiwan.
1. Preliminary inspection: 0K

2. Type & serial No. of Microphone: AWA14425-54662 4. Measuring up limit: 140 dBA

3. Adjustments to indicated sound levels: 5. Frequency weightings (Acoustic signal tests for Z weighting, other

lectric si ts.
Type of Calibrator B&K 4231 electric signal tests. )

Sound Pressure Level_94.0 dB

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

Nominal Frequency weighting / dB Nominal Frequency weighting / dB
frequency /Hz A ¢ 7 frequency /Hz A c 7
10 -711 -14.6 0.2 1000 0.0 0.0 -0.1
20 -50.3 -6.4 -0.3 2000 0.1 0.0 0.0
31.5 -39.4 -2.1 01 4000 1.2 -0.1 0.0
63 -26.1 -0.7 -0.1 8000 1.2 -0.8 0.0
125 -16.3 -0.1 -0.1 12500 -5.6 =71 0.1
250 -8.6 0.1 0.0 16000 -11.6 -13.6 0.2
500 -3.1 0.1 0.1 20000 -235 -25.8 -0.3




6. Self-generated noise

Microphone replaced by electrical input signal device

8.4 dB(A) 8.2 dB(C) 13.4 dB(2Z)
7. F&S Weighting
Rate of the F weighting decrease (dB/s) 351
Rate of the S weighting decrease (dB/s) 4
Deviation of F&S -0.1

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

Reference sound level 0.0 dB

Max error at 10dB steps upper reference sound level -0.1 dB

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

Max error at 10dB steps below reference sound level 0.1 dB

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

9. Tone burst response (A Weighting) :

Toneburst response /dB
Single Toneburst duration /ms
Larmax-La Lasmax-La Lag-La Laeqr-La
500 0.0 -4.0 -2.9 7.0
200 -1.0 -7.4 -6.9 -7.0
50 -18.1 -26.9 -26.9 -7.0
10 -27.2 / -36.0 -7.0
10. Peak C sound level (500Hz) :
Cycle One cycle nominal value Positive half nominal value Negative half | nominal value
LCpeak-LC(dB) 3.4 35 2.4 2.4 2.3 2.4
11. Overload indication: Pass
12. Statistical analysis function
Sweep signal maximum indicated sound level: 112.8 dB
Sweep amplitude: 40 dB
Scan cycle time: 60 S: Measurement period: 180 S.
Theoretical calculated
Items Measured value/dB Error/dB
value/dB
LAeq,T 103.2 103.2 0.0




L5 10.8 10.8 0.0
L10 108.8 108.8 0.0
L50 92.9 92.8 0.1
L90 76.9 76.8 01
L95 75.0 749 0.1

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

Environment conditions:
Air temperature: 0 °C

Relative humidity: 60 %
Static pressure: 101.8 kPa

Reference equipment used in the calibration:

Description: Model Serial No. Expiry Date Traceable To
Microphone B&K 4191 2929405 2024-12-15 NML
Multi function sound calibrator B&K 4226 2288444 2024-10-15 CIGISMEC
Signal generator DS 360 33873 2024-10-15 CEPRE!

Test specifications:

1. All Scarlet's Sound level Meter has been calibrated in accordance with the requirements as specified in IS0 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&K 4226 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: Periodic tests



Name of Product:

Z
»f;’

SCARLET | TECH

CERTIFICATE OF CALIBRATION

NO. 20221215060

Sound Level Meter

Model: ST-11D
Serial Number: 820392
Specification: Class 1
Conclusion: Pass
Date of calibration: 2022-12-15
Due Date: 2023-12-14

Calibration Laboratory

3519

e L

Calibrated by:

1. This report certifies that all calibration equipment used in the test is traceable with the internal 1IS09001 procedures and meets all specification given in
the Manual(s) or respectively surpass then, and applies only to the unit identified above.
i This certificate is produced with advanced equipment & pracedures which permit comprehensive quality assurance verification of all data supplied herein.
1. This certificate of calibration shall not be reproduced except in full, without written permission of the Scarlet Tech Co Ltd Taiwan.
1. Preliminary inspection:  OK

2. Type & serial No. of Microphone: AWA14425-52235 4, Measuring up limit: 140 dBA

3. Adjustments to indicated sound levels: 5. Frequency weightings (Acoustic signal tests for Z weighting, other

electric signal tests.
Type of Calibrator_B&K 4231 ectric signal tests. )

Sound Pressure Level_94.0 dB

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

Nominal Frequency weighting / dB Nominal Frequency weighting / dB
frequency /Hz A c 7 frequency /Hz A ¢ z
10 -71.1 -14.6 0.2 1000 0.0 0.0 -0.1
20 -50.3 -6.4 -0.3 2000 0.1 0.0 0.0
315 -39.4 -2.1 0.1 4000 1.2 -0.1 0.0
63 -26.1 -0.7 -0.1 8000 1.2 -0.8 0.0
125 -16.4 -0.1 -0.1 12500 -5.6 -7.2 0.1
250 -8.6 0.1 0.0 16000 -11.5 -13.3 0.2
500 -31 0.1 0.1 20000 -23.4 -25.8 -0.3




6. Self-generated noise

Microphone replaced by electrical input signal device

Deviation of F&S

10.5 dB(A) 9.5 dB(C) 16.1dB(Z)
7. F&S Weighting
Rate of the F weighting decrease (dB/s) 35.2
Rate of the S weighting decrease (dB/s) 43
-0.1

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

Reference sound tevel 90.0 dB

Max error at 10dB steps upper reference sound level -0.1 dB

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

Max error at 10dB steps below reference sound level 0.1dB

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

9. Tone burst response (A Weighting) :

Toneburst response /dB
Single Toneburst duration /ms
Lafmax-La Lasmax-La Lag-La Laeqr-La
500 0.0 -4.0 -2.9 -7.0
200 -1.0 -7.4 -6.9 -7.0
50 . -18.1 -26.9 -26.9 -7.0
10 -27.3 / -36.0 -7.0
10. Peak C sound level (500Hz) :
Cycle One cycle nominal value Positive half nominal value | Negative half | nominalvalue
LCpeak-LC(dB) 35 35 2.4 2.4 2.3 2.4
11. Overload indication: _Pass
12. Statistical analysis function
Sweep signal maximum indicated sound level: 112.8 dB
Sweep amplitude: 40 dB
Scan cycle time: 60 S; Measurement period: 180 S.
Theoretical calculated
Items Measured value/dB Error/dB
value/dB
103.2 0.0

LAeq,T 103.2




L5 110.8 110.8 0.0
L10 108.8 108.8 0.0
L50 92.9 92.8 0.1
L90 76.9 76.8 0.1
L95 75.0 749 0.1

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

Environment conditions:
Air temperature:  _20 °C
Relative humidity: _ 60 %
Static pressure:  101.8 kPa

Reference equipment used in the calibration:

Description: Model Serial No. Expiry Date Traceable To
Microphone B&K 4191 2929405 2024-12-15 NML
Mutti function sound calibrator B&K 4226 2288444 2024-10-15 CIGISMEC
Signal generator DS 360 33873 2024-10-15 CEPRE!

Test specifications:

1. All Scarlet's Sound level Meter has been calibrated in accordance with the requirements as specified in IS0 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&K 4226 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: Periodic tests



Name of Product:

Z,
7

SCARLET | TECH

CERTIFICATE OF CALIBRATION

NO. 20221215061

Sound Level Meter

Calibration Laboratory

3519

Model: ST-11D
Serial Number: 820393
Specification: Class 1
Conclusion: Pass
Date of calibration: 2022-12-15
Due Date: 2023-12-14

i Lin

Calibrated by:

I This report certifies that all calibration equipment used in the test is traceable with the internal IS09001 procedures and meets all specification given in
the Manual(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.
M1l This certificate of calibration shall not be reproduced except in full, without written permission of the Scarlet Tech Co Ltd Taiwan.
1. Preliminary inspection: 0K

2. Type & serial No. of Microphone: AWA14425-52174 4. Measuring up limit: 140 dBA

3. Adjustments to indicated sound levels: 5. Frequency weightings (Acoustic signal tests for Z weighting, other

lectric signal tests.
Type of Calibrator B&K 4231 electric signal tests. )

Sound Pressure Level 94.0 dB

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

Nominal Frequency weighting / dB Nominal Frequency weighting / dB
frequency /Hz A C 7 frequency /Hz A c 7
10 -7141 -14.4 0.2 1000 0.0 0.0 -0.1
20 -50.3 -6.4 -0.3 2000 0.1 0.0 0.0
315 -39.4 -2.1 0.1 4000 1.2 -0.1 0.0
63 -26.1 -0.4 -0.1 8000 1.2 -0.8 0.0
125 -16.4 -0.1 -0.1 12500 -5.2 -7.2 0.1
250 -8.6 0.1 0.0 16000 -11.5 -13.3 0.2
500 -3.1 0.1 0.1 20000 -234 -25.8 -0.3




6. Self-generated noise

Microphone replaced by electrical input signal device

7.7 dB(A) 8.4 dB(C) 13.9 dB(2)
7. F&S Weighting
Rate of the F weighting decrease (dB/s) 35.2
Rate of the S weighting decrease (dB/s) 4.2
Deviation of F&S -0.1

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

Reference sound level 90.0 dB

Max error at 10dB steps upper reference sound level -0.1 dB

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

Max error at 10dB steps below reference sound level 0.1dB

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

9. Tone burst response (A Weighting) :

Toneburst response /dB
Single Toneburst duration /ms
LAFmax'LA LAsrnax'LA LAE'LA LAeqT‘LA
500 0.0 -4.0 -2.9 -7.0
200 -1.0 -7.4 -6.9 -7.0
50 -18.0 -26.9 -26.9 -7.0
10 -27.2 / -36.0 -7.0

10. Peak C sound level (500Hz) :

Cycle One cycle

nominal value

Positive half nominal value

Negative half

nominal value

LCpeak-LC(dB) 3.4

35

24 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

Scan cycle time: 60 S; Measurement period: 180 S.

Items Measured value/dB

Theoretical calculated
value/dB

Error/dB

LAeq,T

103.2

103.2




L5 110.8 10.8 0.0
L10 108.8 108.8 0.0
L50 92.9 92.8 0.1
L90 76.9 76.8 0.1
L95 75.0 749 0.1

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

Environment conditions:
Air temperature: g °C
Relative humidity: _ 60 %
Static pressure: 101.8 kPa

Reference equipment used in the calibration:

Description: Model Serial No. Expiry Date Traceable To
Microphone B&K 4191 2929405 2024-12-15 NML
Mutti function sound calibrator B&K 4226 2288444 2024-10-15 CIGISMEC
Signal generator DS 360 33873 2024-10-15 CEPRE!
Test specifications:

1. All Scarlet's Sound level Meter has been calibrated in accordance with the requirements as specified in ISO 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&K 4226 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: Periodic tests



Name of Product:

&
%

SCARLET TECH

CERTIFICATE OF CALIBRATION

NO. 20221215062

Sound Level Meter

Calibration Luboratory

3519

Model: ST-11D
Serial Number: 820394
Specification: Class 1
Conclusion: Pass
Date of calibration: 2022-12-15
Due Date: 2023-12-14

L L

Calibrated by:

I This report certifies that all calibration equipment used in the test is traceable with the internal 1ISO9001 procedures and meets all specification given in
the Manual(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.
1N This certificate of calibration shall not be reproduced except in full, without written permission of the Scarlet Tech Co Ltd Taiwan.
1. Preliminary inspection: 0K

2. Type & serial No. of Microphone: AWA14425-52756 4, Measuring up limit: 140 dBA

3. Adjustments to indicated sound levels: 5. Frequency weightings (Acoustic signal tests for Z weighting, other

lectric signal tests.
Type of Calibrator_B&K 4231 electric signal tests. )

Sound Pressure Level_94.0 dB

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

Nominal Frequency weighting / dB Nominal Freguency weighting / dB
frequency /Hz A c z frequency /Hz A ¢ 7
10 -71.1 -14.4 0.2 1000 0.0 0.0 -0.1
20 -50.3 -6.4 -0.3 2000 0.1 0.0 0.0
315 -39.4 -2.2 0.1 4000 1.2 -0.1 0.0
63 -26.1 -0.3 -0.1 8000 1.2 -0.8 0.0
125 -16.1 -0.1 -0.1 12500 -52 -7.2 0.1
250 -8.5 0.1 0.0 16000 -11.5 -13.4 0.2
500 -3.2 0.1 0.1 20000 -23.4 -25.8 -0.3




6. Self-generated noise

Microphone replaced by electrical input signal device

10.8 dB(A) 10.3 dB(C) 15.8 dB(2Z)
7. F&S Weighting
Rate of the F weighting decrease (dB/s) 35.1
Rate of the S weighting decrease (dB/s) 4.1
Deviation of F&S -0.1

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

Reference sound level 90.0 dB

Max error at 10dB steps upper reference sound level -0.1 dB

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

Max error at 10dB steps below reference sound level 0.1 dB

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

9. Tone burst response (A Weighting) :

Toneburst response /dB
Single Toneburst duration /ms
LaFmax-La Lasmax-La Lae-La LAeqT' La
500 0.0 -4.0 -2.9 -7.0
200 -1.0 -7.4 -6.9 -7.0
50 -18.0 -26.9 -26.9 -7.0
10 =271 / -36.0 -7.0

10. Peak C sound level (500Hz) :

Cycle One cycle

nominal value

Positive half nominal value

Negative half

nominal value

LCpeak-LC(dB) 3.4

35

24 2.4

2.3

2.4

11. Overload indication: _Pass

12. Statistical analysis function

Sweep signal maximum indicated sound level: 112.8 dB

Sweep amplitude: 40 dB

Scan cycle time: 60 S; Measurement period: 180 S.

Items Measured value/dB

Theoretical calculated
value/dB

Error/dB

LAeq,T

103.2

103.2




LS 110.8 10.8 0.0
L10 108.8 108.8 0.0
L50 92.9 92.8 0.1
L90 76.9 76.8 V 01
L95 75.0 749 0.1

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

Environment conditions:
Air temperature: 20 °C
Relative humidity: _ 60 %
Static pressure: 101.8 kPa

Reference equipment used in the calibration:

Description: Model Serial No. Expiry Date Traceable To
Microphone B&K 4191 2929405 2024-12-15 NML
Multi function sound calibrator B&K 4226 2288444 2024-10-15 CIGISMEC
Signal generator DS 360 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 1SO 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&K 4226 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: Periodic tests
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Calibwation Lol

3519

CERTIFICATE OF CALIBRATION

NO. 20230113117

Name of Product: Sound Level Meter
Model: ST-11D
Serial Number: 820877
Specification: Class 1
Conclusion: Pass

Date of calibration: 2023-02-01
Due Date: 2024-01-31

Calibrated by:

. This report certifies that all calibration equipment used in the test is traceable with the internal 1SO9001 procedures and meets all specification given in the
Manual(s) or respectively surpass then, and applies only to the unit identified above.
[N This certificate is produced with advanced equipment & procedures which permit comprehensive quality assurance verification of all data supplied herein.
e This certificate of calibration shall not be reproduced except in full, without written permission of the Scarlet Tech Co Ltd Taiwan.
1. Preliminary inspection: 0K

2. Type & serial No. of Microphone: AWA14425-57377 4, Measuring up Fmit: 140 dBA
3. Adjustments to indicated sound levels; 5. Frequency weightings (Acoustic signal tests for Z weighting, other

Type of Calibrator_B&K 4231 electric signal tests. )

Sound Pressure Level_94.0 d8

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

Nominal Frequency weighting / dB Nominal Frequency weighting / d8
frequency /Hz A c 7 frequency /Hz A c 7
10 7141 -14.2 -0.3 1000 0.0 0.0 -0.1
20 -50.1 -6.3 -0.1 2000 1.3 0.1 -0.1
315 -39.2 2.7 0.1 4000 1.1 0.8 -0.1
63 -26.2 0.5 -0.1 8000 -1.0 -3.1 0.0
125 -16.2 -0.2 0.0 12500 -11.7 -137 0.0
250 -8.6 0.1 0.1 16000 -11.6 -13.6 0.1
500 -3.2 0.0 -0.1 20000 -23.8 -25.9 -0.1




Theoretical calculated
Items Measured value/dB Error/dB
value/dB
LAeq,T 103.2 103.2 0.0
LS 110.8 110.8 0.0
L10 108.8 108.8 0.0
L50 92.9 92.8 0.1
190 76.9 76.8 0.1
L95 75.0 74.8 0.1
- - d
Uncertainty of measurement results: 0.2 dB (k=2)
Environment 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
Microphone B&K 4191 2929405 2024-12-15 NML
Multi function sound calibrator B&K 4226 2288444 2024-10-15 CIGISMEC
Signal generator DS 360 33873 2024-10-15 CEPREI

Test specifications:

1. AliScarlet’s Sound level Meter has been calibrated in accordance with the requirements as specified in ISO 17025 and the lab calibration

procedure SMTPO04-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:

IEC 61672-3 Sound Level Meters Part 3: Periodic tests
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Equipment Type

Thai Environmental Technic Limited
U3un maladunadaning sna

Personal Pump Calibration Report

Personal Air Sampler

Equipment Range 0.1-7.0 Vmin
Calibration Range 0.1-4.0 /min
Calibration Type Drycal
Calibration S/N 109698
Personal Pump Hi Flow/Low L Yo L 4
Item AT 1 AN 2 AT 3 Average Uncertainty
S/N Flow
1. 20140505071 2.0 1.9940 1.9960 1.9980 1.9960 +0.0020
2. 20110605047 25 24940 2.4970 2.4980 2.4960 +0.0021
Calibration Date_19/ 04 / 66
Calibration By_ungiiiyg agasud
Remark : Uncertainty Type A = G = SD

sD
X

I

Mean

Standard deviation




TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) ;B%%E

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES % //’\"\5
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 oo ~T§Sl-718170
TEL. 0-2717-3000-20 FAX.0-2715-9484 CALIBRATION 0008

Cert.No.: 23MM1861
Page.: 10f3

Certificate of Calibration

Equipment : Electronic Balance

Manufacturer : ' Mettler Toledo

Model : XP205DR

Serial No. : 1129273885

IDNo.: -

Submitted by : Thai Environmental Technic Limited

116 Soi Ramkhamhaeng 145,
Khwaeng/Khet Saphan Sung,
Bangkok 10240

Location : Balance Room

Received order : 10 April 2023

Calibration Date : 11 April 2023

Ambient Temperature : 15°C to 40 °C

Relative Humidity : 30 % to 90 %

Calibrated by : Khit Ruttanaprapachai

Approved by : %ailb .

Approved Signatory

( ) Pornthippa Tameyakul
(/ } Malee Butkruea
() Suwit Imjai

issue Date : 25 April 2023

The Uncertainties are for a confidence probability of approximately 35%

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

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

A 0053465

ey A DN



Equipment : Electronic Balance Cert.No.: 23MM161
Condition As-Received :  Used ltem Page: 2 of 3
- Reference : 2304-01460C-13
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:- v
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.

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

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

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

Result of calibration ( ) Without Adjustment (* ) After Adjustment by Internal Calibration

. Range capacity : 0 g to 81 g Resolution 0.00001 g

81 g to 220 g Resolution 0.0001 g

Before Adjustment :
Balance Measurement Coverage

Applied Weight Reading Correction Uncertainty Factor
(g9) (g) (g9) (tmg) (k)
80 79.99946 +0.00054 0.15 2.00
200 199.9984 +0.00186 0.30 - 2.00

.+ After Adjustment :
1. Determination of the standard deviation of weighing machine (n=10)
' Applied Weight Standard Deviation
{(g) of Reading (g )
80 0.000023
200 0.00008

a 1158487



Equipment : Electronic Balance
Condition As-Received : Used ltem
Reference : 2304-01460C-13
Result of calibration

2. Effect of off center loading
A mass of 100 g was placed fo 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) - (g9) (g) (g9) (g)
-0.0001 --0.0001 -0.0002 -0.0001 0.0000
3. Departure from nominal value
Balance Measurement
Applied Weight Reading Correction Uncertainty

(g) (9) (g9) (xmg)
Unload 0.00000 0.00000 0.038
0.01 0.01000 0.00000 0.039
0.05 0.05000 0.00000 0.039
1 1.00001 -0.00001 0.040

2 2.00001 -0.00001 0.040

5 5.00001 -0.00001 0.042

10 10.00001 -0.00001 0.045
20 20.00001 -0.00001 0.051

50 49.99998 +0.00002 0.085
80 80.00002 -0.00002 0.15
200 199.9999 +0.0001 0.30

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

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

~-000-

Cert.No.: 23MM161
Page: 3 of 3

2 3 2 3

Front Front Front

Maximum difference between
off-center and central loading

(g9)
0.0001

Coverage
Factor
(k)
2.28
2.28
2.28
2.23
2.23
2.17
2.13
2.06
2.00
2.00
2.00

a 1158496



SKC Certificate of Compliance
QuickTake 30 Sample Pump

This is to certify that the item listed below is in accordance with factorj specifica-
tions, SKC test equipment is calibrated in accordance with ISO/IEC 17025 utilizing
NIST and/or UKAS traceability standards.

SNy

' .M‘ode!’&umberﬁz 25:/5”

Serial Number /%ﬂé Lé/f/ -

C L Settings Acceptance Criteria "~/ ‘
Flow BP Minimum Maximum
L/min inches of water | mi/min mi/min
30 0 30,000
15 28,500 31,500 o
20 0 20’000 20’000:3‘_3}.‘;'.‘: R A
: : 50 19,000 21,000
10. 0 10,000 10,000
: 30 9,500 10,500
Check Points J } - Technician # ﬁ f
Keyboard Check [ ’ :

-Scott-MarsHall

- Quality Assurance'A&nﬁ istrator

Form 37335, Rev 1001 ASQ CQM

T e et R B e e T et
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  IIS/—mnE
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES ”/////‘%\\S
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG. SUANLUANG BANGKOK 10250 KRS , e
- NSC-TISITIS17025
TEL.0-2717-3000-28  FAX.0-2719-0484 GALIBRATION 0008
Cert. No.: 23TM604
Page: 10of 3
§ ° 30 ® ¢
Certificate of Calibration
Equipment : Incubator
Manufacturer : Memmert
Model : INE 500
Serial No. : E505.0595
ID No. : TET.LAB.INC 01
Submitted by : Thai Environmental Technic Limited
1/6 Soi Ramkhamhaeng 145,
Khwaeng/Khet Saphan Sung,
Bangkok 10240
Location : Laboratory (Thai Environmental Technic Limited)
Received Order : 10 April 2023
Calibration Date : 10 April 2023
Ambient Temperature : (26 +10) °c
Relative Humidity : (50 £30)%
Calibrated by : Man Pattanapongpaiboon

Approved by : g{% .

Approved Signatory

( ,) Pornthippa Tameyakul
(/ ) Malee Butkruea
{ ) Suwit Imjai

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, except with the prior written

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

A 0053457



Equipment :

_ Incubator
. Condition As-Received :  Used ltem
“ Reference : 2304-01460C-4

+« Procedure Used :-

Cert. No.:
Page :

23TMB04
20of3

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

The temperature scale used was based on ITS-80.
" Condition of this result of calibration
+ 1. Reference standard instrument:-

Instrument Model Serial No. Cert. No.
1) Data Acquisition 34970A MY41021843 221 M172

}t: 2. This certificate is valid only to the item calibrated on date and place of calibration.
" 3. This certification is traceable to the International System of Unit.

-+ Result of Calibration :- () Without Adjustment
Function of UUC* : Temperature Source

Due Date
27 Dec 2023

Environment during calibration

" Fresh air setting : Close
Beginning Finished
Temp. (°C) 25 25
.( REL.Humid. { % ) 54 57
2 4 AC Supply { Volt ) 223 219
A [&) [e)
1 3
8 (ref.) Position : Ref. Std.
; ID No.:
H 6 T H/2 8
S ; S 1 18-04RTD-01
. ; 7 2 18-04RTD-02
Wiz, f§ c D 3 18-04RTD-03
\ 4 Rt 7 b ‘ '
— 4 18-0D4RTD-04
a
<t W . 5 18-04RTD-05
6 18-04RTD-06
7 18-04RTD-07
Probe Installation Details : Dimension of Chamber : 8 18-O4RTD~08
- 9 (ref.) 18-04RTD-09
a= 50 om D= 0.40 m ,

b= 5.0 cm W = 0.56 m

c= 5.0 cm H= 0.48 m

Capacity = 0.11 m®

a 1158197




- Equipment : Incubator Cert. No.: 23TMB04

. Condition As-Received : Used ltem Page: 30of 3
' Reference : 2304-01460C-4
-~ Result of Calibration :- (™) Without Adjustment
~.. Function of UUC*: Temperature Source
. Fresh air setting : Close
| Calibration| uucC* yuc Temperature Temperature | Overall |Coverage
Point Setting | Reading stability uniformity Variation| Factor
(c) | (¢c)|(c) (£°C) (°C) (C)| k
35.0 35.0 35.0 0.065 0.32 0.67 2
41.5 41.5 41.5 0.032 0.49 0.63 2
445 44.5 445 0.0886 0.60 0.86 2
[ calibration Measured Temperature ( °C ) )
. — Uncertainty
Point Position
(°C) 1 2 3 4 5 6 7 8 9(ref.) | (°C)
35.0 34.870 | 34.847 | 34.722 | 34.860 | 34.744 | 35.047 | 34.842 | 35.288 | 35.026 0.30
41.5 41.625 | 41.612 | 41461 | 41.733 | 41.300 | 41.428 | 41.418 | 41.874 | 41.758 0.30
44.5 44.744 | 44,708 | 44553 | 44.862 | 44.205 | 44.476 | 44.352 | 44.931 | 44.778 0.30

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

Temperature stability : One-half of the greatest maximum difference of measured temperature at any one sensor.
+ Temperature uniformity : The maximum difference of measured temperatures at any sensors and the measured

temperature at the reference location which are observed at the same time or at as close an observation time as

' possible to determine the temperature pattern or homogeneity within the chamber under steady-state conditions.

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

. UUC* : Unit Under Calibration

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

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

-000-

a 1158196



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

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250

TEL.0-2717-3000-29  FAX.(0-2719-9484

Cert. No.: 23TMB08

Page: 10of 3
2 & <&
Certificate of Calibration

Equipment : Incubator
Manufacturer : KWFSci-Tech
Model : BCI-70
Serial No. : KWF20191021005
ID No. : -
Submitted by : Thai Environmental Technic Limited

1/6 Soi Ramkhamhaeng 145,

Khwaeng/Khet Saphan Sung,

Bangkaok 10240
Location : Laboratory (Thai Environmental Technic Limited)
Received Order : 10 April 2023
Calibration Date : 10 - 11 April 2023
Ambient Temperature : (26+10)°C
Relative Humidity : (50+£30) %
Calibrated by : Man Patianapongpaiboon

Approved by : ‘ﬁ\ﬂﬁu :

Approved Signatory

) Malee Butkruea

( /) Pornthippa Tameyakul
(
() Suwit Imjai

Issue Date : 25 April 2023

The Uncertainties are for a confidence prohability of approximately 95%.

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

approval of the head of Calibration and Testing Equipment Services.

A 0010948




.. Equipment :

- Reference :
: © Procedure Used :-

" Condition As-Received :

Incubator
Used ltem
2304-01460C-5

Cert. No.:
Page :

23TM606
20of 3

Calibration were conducted using calibration procedure CP-OT02 according to direct measurement

method with Data Acquisition which connected with Thermocouple Type T.

The temperature scale used was based on ITS-90.
. Condition of this result of calibration

2 1. Reference standard instrument:-

Instrument

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

b

Model
34970A

Serial No.
MY41021843

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

Result of Calibration :-

» Function of UUC™:
" Fresh air setting :

{*) Without Adjustment
Temperature Source
Close

-

N
T G Y

B

Probe Installation Details :

a= 5.0
b= 5.0
c= 5.0

cm
cm
cm

Cert. No.
22LM172

Due Date
27 Dec 2023

Environment during calibration

Dimension of Chamber :

D= 0.35
W= 0.40
H= 0.50
Capacity = 0.070

: Beginning Finished
Temp. (°C) , 25 25
REL.Humid. ( %) 57 54
AC Supply ( Volt ) 219 222

Position ; Ref. Std.
1D No.:
1 21-04TC-01
2 21-04TC-02
3 21-04TC-03
4 21-047C-04
5 21-04TC-05
6 21-04TC-06
7 21-04TC-07
8 21-04TC-08
m 9 (ref.) 21-04TC-09
m
m
m?:

a 1158203




-, Equipment : Incubator Cert. No.: 23TM6086

Condition As-Received : Used ltem Page: 30of3
Reference : 2304-01480C-5
"¢ Result of Calibration :- (™) Without Adjustment
... Funttion of UUC*: Temperature Source
_ Fresh air setting : Close
~ | Calibration| UUC* uucH Temperature Temperature Overall |Coverage
’ Point Setting | Reading stability uniformity Variation| Factor
°c) (°c) | €°6) (£°C) (°c) (c) k
25.0 25.0 25.1 0.17 0.37 0.70 2.04
| Calibration Measured Temperature { °C ) .
) - s Uncertainty
Point Position
(°C) 1 2 3 4 5 6 7 8 9 (ref.) (£°C)
25.0 24,492 | 24531 | 24.477 | 24.660 | 24.193 | 24.289 | 24.591 | 24.244 | 24.483 1.2

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

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

Temperature uniformity : The maximum difference of measured temperatures at any sensors and the measured

temperature at the reference location which are observed at the same time or at as close an observation time as

possible to determine the temperature pattern or homogeneity within the chamber under steady-state conditions.
“- Overall Variation : The Difference of the maximum and minimum measured temperatures throughout observation.
- UUC* : Unit Under Calibration

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

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

-000-

a 1158202
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CALIBRATION 0037
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Reguest No. 21-66/0197 MTC No.EEL. BP. 60/0166

CALIBRATION CERTIFICATE

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

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

Instrument Calibrated : Ambient Environment

Description : Sound Calibrator Temperature (23+3)°C

Manufacturer : Tenmars Relative Humidity :{(30+15)%

Model : TM-100 Ambient Pressure  : (101.325 + 1.500) kPa
. SerialNo.  :181203570

Standards used : 1. Digital Function Synthesizer NF Electronic DE-193A S/N 122037.

[

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

(9}

. Programmable Attenuator Tamagawa TPA-303A S/N OF 2214.

i

. Digital Multimeter Agilent 34401A S/N MY44005560.

w

. Pressure Transmitter Vaisala PTB202AD S/N T0650001,

(o)}

. Audio Analyzer Keithley 2015-P S/N 4106495,

7. Condenser Microphone Bruel&Kjaer 4180 S/N 2889871.
Calibration Procedure: CP-102-04 based on IEC 60942-2003. The sound pressure level of instrument was
measured by standard microphone using an insert voltage technique.

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

The information on actual reading is attached herewith and the uncertainty limits quoted refer to the
measured values only.

Date of Receipt 210 Jan. 2023

Date of Calibration : 16 Jan. 2023 173

The results relate only to the items tast
Adverising the Report/Certificate and publicity

d/catibrated or value assigned.
of the results except in fUil are prohibited uniess wiitten permission is obtained from the governor of TISTR,

FM.BLIMTC.002 Revd

Head Office Office/Laboratory Office

35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang,  Sot 1C, Bangpoo Industrial Estate, Sukhurmvit Road, 196 Phahoryothin Road, Chatuchak, Bangkak 10900,
Changwat Pathumthand 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thaland  Thailand

Tel. {86) 0 2577 9000 Tet (66) 0 2323 1672-80 ext. 115, 116 Tel, (66} G 2579 1121-30 o, 5219, 5225, 5217
Fax. (66) 0 2577 9009 Fax. (66} 0 2323 9165 Fax. (66) 0 257% 8592

E-mail : rumpaigtistr.or.th Websitemwwwe tistrorth E-mail . mitc@tistronth sl s sumaleegtistronth
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NSC-TISI-TIS 17025

CALIBRATION 0037

Request No. 21-66/0197

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

1. Sound Pressure Level

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

MTC No. EEL. BP. 60/0166

The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage

Nominal Output of Unit Under Test = 94 dB re 20j1Pa at 1000 Hz
Acoustic Output in dB re 2001Pa , Corrected to Reference Conditions : 101.325 kPa, 23.0°C and 50 %RH

Standard Microphone Measured Sound Pressure | Deviated value | Uncerfainty Tolerance limit
Type Level (dB) (dB) (dB) | IEC60942:2003 Class 2
112 inch Bruel&Kijacr 4180 | 94.26 0.26 £010 | #075dB
2. Frequency
Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) IEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 989.3 -10.7 +1.5 +2.0%
3. Taial disiortion
Standard Microphone Measured Tofal distortion Ungcertainty Tolerance limit
Type (%) (%) 1EC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 2,20 +0.50 +4.0%

Note : 1. No adjustment.

Date of Calibration

2. The calibrator pressure correction was not included.

3. The microphone volume correction was not included.

16 Jan. 2023

2/%

The results relate onty to the itéms tested/catibrated or value assigned.
Advertising the Report/Certificate and publicity of the resuits except in full are prohibited unless wiitten permission is ohtained from the governor of TISTR,

Head Office

35 w3 Tamben Khiong Ha, Amphoe Khiong Luang,
Changwat Psthurmthani 12120, Thaitand

Tel, (66} 0 2577 9000

Fax. (66) 0 2577 9009

E-rnail : rumpai@tistr.orth Websiterwaww tistrorth

Office/Laboratory
Soi 1¢, Bangpoo industrial

Estate, Sukbumvit Road,

Amphoe Muang, Changwat Samutprakan 10280, Thalland

Tel. (66) § 2323 1672-80 ext. 115, 115
Fax. {66) 0 2323 9165
g-mall : micgtlistrornth

FM.BLMTC.002 Revd

Office

196 Phhonyothin Road, Chatuchak, Bangkok 10900,
Thailand

Tel. (66} 0 2579 1121-30 ext, 5219, 5225, 5217
Fax, {66} 0 2579 8592

E-mail : sumales@tistrorth




1TIS.
ALIBRATION 0037

IUTISTR

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Nominal Output of Unit Under Test = 114 dB re 200Pa at 1000 Hz
Acoustic Output in dB re 20uPa , Corrected to Reference Conditions : 161,325 kPa, 23.6 °C and 50 %RH

1. Sound Pressure Level

Standard Microphone Measured Sound Pressure | Deviated value| Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) IEC60942:2003 Class 2
172 inch Broel&Kjaer 4180 113.96 0.04 1 2030 0 107548

2. Frequency

Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limit
Type Hz) (Hz) H2) TEC60942:2003 Class 2

1/2 inch Bruel&Kjaer 4180 985.1 -14.9 +1.5 +2.0%

3. Total Distortion ™~

Standard Microphone Measured Total Distortion Uncertainty Tolerance limit
Type (%) (%) TEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 2.60 +0.60 +4.0%

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

3. The microphone volume correction was not included.

Calibrated by : Approved by :

(Mr.Weerachai Deechaiyae)

Request No. 21-66/0197 MTC No. EEL. BP.  60/0166

Electrical and Electronic Standards Laboratory
Date of Calibration 1 16 Jan. 2023 Industrial Metrology and Testing Service Centre
Date of Issue : 18 Jan. 2023 Ref: 2011266011000062001
End of Certificate 3/3

.

ults relate only o the ems tested/calibrated o value asst
Advertising the Repori/Certificate and publicity of the results except in full are prohibited unless written permi

ton is obstained from the governor of TISTR,

FM.BL.MTC.002 Rev.d

Head Office Office/Laboratory Office

35 Mu 3 Tambon Knlong Ha, Amphos Khiong luang,  Sot 1C, Bangpoo Industrial Estate, Sukhurevit Road, 196 Phahanyothin Road, Chatuchak, Banekok 10909,
Changwat Pathumthani 12120, Thailend Armphos Muang, Changwal Samutprakan 10280, Thatland  Thattand

Tel. {66} 0 2577 2009 Tek (66) 0 2323 1672-80 ext. 115, 116 Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66} 0 2577 9009 Fax. (66} 0 2323 9165 Fax. (66} C 2579 8582

E-mall © rurnpai@tistr.onth Websitewwew tistronth E-mail : mic@tisir.orth E-mail : sumalee@tistrorth
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Thai Env%ronmgntai Technic Limited

oy R = =~ 2 o Qs
USHN INANATHNAJaN INYG D106

Sound Level Meter Calibration Report

Equipment Type : Sound Level Meter ' Calibration Date ;o 23-Mar-2023
Calibrator : TENMARS Sound Calibrator TM-100 Barometric pressure (nmHg) . 7590  mmHg
Standard S TEC 60942 Temperature (23£3)°C .25 oC
Accuracy :94.0 0.3 dB and 114.020.5 dB Relative Humidity(30=15%) © 500 %RH
Frequency rat 1,000 Hz 1% Dued Date of Calibrate : 30-Apr-2023
Calibrator Serial NG. 181203570
Instrument Calibrated Reference Before Adjust After Adjust Deviation | Result
item z A T3
Brand | Model | Serial NO.| Acoustic dB | aSefil |aSeh2|aSehi3| wfy | =4B +dB | Calibrate
94.0 84.0 94.0 94.0 94.0
73 ACO 6236 222244 94.0 0.0 PASS
114.0 114.0 | 114.0 | 114.0 | 1140
94.0 94.0 94.0 84.0 g4.0
74 ACO 8236 222245 94.0 0.0 PASS
114.0 114.0 114,0 | 1140 | 1140
94.0 S94.1 94.1 84.1 94.1
75 ACO 6236 | 222246 e 840 0.1 PASS
114.0 114.0 114.0 | 1140 | 1140
94.0 94.0 94.0 94.0 84.0
76 ACO 5236 222247 240 0.0 PASS
114.0 114.0 114.0 | 114.0 | 1140
94.0 94.0 94.0 94.0 84.0
77 ACO 8236 222248 94.0 0.0 PASS
114.0 114.0 114.0 | 114.0 | 1140
N
o, /
Ve / /)
V4 ) / /// //
/ A L
Calibration By / 7
Approve by /)z g op e >
[4

Thai Envircnmentasl Technic Limited 1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10246 Thailand
e Tel : +65(0)2373-7799(Auto) Fax : +66(0)2373-7979 » admin@iet1885.com s www.tet1995.com



METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

WU,
SYZ

Certificate of Calibration

Ceriificate Number . SPR23020020-3 Page: 1 ¢of 3

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

Sung, Bangkok 10246, Thailand.

Eqguipment Name © Noise Dose Meter
Manufacturer © SOUNDTEK
Model © ST-130

Serial Number © 220100057

ID. Number © No.37

Environmental Conditions

e Ambient Temperature ©23°CT 3°C Received Date : 01 Mar 2023
Z Relative Humidity T 50% T 15 % Calibration Date © 07 Mar 2023

Location of Calibration © In-Lab Recommend Due Date o 07 Mar 2024
W: Calibration Procedure © SP-CPE-04-01 Date of Issue © 08 Mar 2023

Method of Calibration

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

reqguirement of ISOAEC 17025:2017 in accordancs with reference procedure. Standards used to perform
this calibration are certified by to NIST or ecuivalent, National metrology institute, Natural physicai constanis,

consensus standards. The result reporied herein apply only o the calibration of the itemn described above as

received.Our decision rule is to contact the customer if the item pass and fail calibration when the results
include the unceriainties and the customer must determine if the resuits meets their nesds.
All calibrations are performed within manufacture's specifications. The calibration certificate shall not be

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

Calibrated by : Mr.Karoon Pengsalung Approved by

!
Calibration Officer ( Mr.Prayoon Topart)

Authorized Signatory

P
%
s

SP-FM-04-15 rev.0
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METROLOGY SYSTEM ( THAILAND ) CO.,LTD.
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Calibration Report

Certificate Number . SPR23030020-3

Reference Standards

CIMENSIONAL MEASURERENT
A0T- 2050

Sound Level Celibrator

Equipment Name

Model

§T-12C

Serial No.

211203773

Certificate No.

{EEL.BP. 114/0166

Due. Date

17 Jan 2024
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This certification is traceable to the International System of Unit maintained at :
TISTR - Thailand Institute of Scientific and Technological Research

SP-FM-04-15 rev.0



S,

METROLOGY SYSTEM ( THAILAND ) CO.,LTD.
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Result of Calibration

Certificais No. ¢ SPR23030020-3 Page 1 30f 3
Range : 94 to 114  dB Function : @1kHz
Select A Unit : dB
Standard VUG Reading Error Uncertainty
o / )
Setiing Fast Slow Fast Slow VE)
g4 S4.0 G4.0 0.0 0.0 0.15
114 113.9 113.9 -0.1 -0.1 0.15
Select  C L e Unit.: dB
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow (£)
g4 94.0 84.0 0.0 0.0 0.15
114 114.0 114.0 0.0 0.0 0.15
Select 7 Unit : dB
. Standard WUC Reading Error Uncertainty
Setting Fast Slow Fast Slow (+)
b g4 84.0 54,0 0.0 0.0 0.15
114 113.9 113.9 -0.1 -0 C.15
= Note:

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

This Certificate is not certified for any commercial transaction.

Measurement Uncertainty
The reported uncertainty of measurament is the expanded unceriainty obiained by multiplving the
standard uncertainiy with the coverage factor k = 2.00, providing a level of confidence approximately 95%.

- End of Certificate -

SP-FiM~04-15 REV.C



Equipment :
Manufacturer:
Model :

Serial No.:

ID No.:

Condition As-Received:

Received Date:

Calibration Date:

Reference:
Ambient Temperature:

Relative Humidity:

Procedure used:

SNAN
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) :‘\\\—.,////3:
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES z X
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250 ’{f/,,////-\§\~S

\\\\\\n‘lr,,,/l

ARt

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

NSC-TISI-TIS17025
CALIBRATION 0008

Certificate No.: 23H558
Page: 10of 2

Certificate of Calibration

Thermal Environment Monitor
This certificate may not be reproduced other than in full,

JANTYTECH
except with the prior written approval of the head of
JT2011-E2A Corporate Services 3: Equipment Calibration and Testing Services.
3622210146
HD 7
Used ltem

03 March 2023

08 March 2023
to 13 March 2023
2303-0118DSC

3) °C

Submitted by: Thai Environmental Technic Limited
(25 *
1/6 Soi Ramkhamhaeng 145, Khwaeng/Khet Saphan Sung,

Bangkok 10240

(50 £ 20) %

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

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

Condition of this result of calibration

1.Reference standards instuments :

Instrument Model Serial No. Certificate No. Due Date
1) Handheld Thermometer With Sensor 1521 ABA339 2211251 12 Oct 2023
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 at:-
-National Institute of Metrology Thailand (NIMT)
~ i ?w"‘/

Calibrated by :
Issue Date :

Chakrit Waewanjua
17 March 2023 [

Approved Signatory :

] Chakrit Waewanjua
[ ] Pornthippa Tameyakul
[,/] Viporn Tantiyawutti

B 0310140



Result of Calibration:- Without Adjustment

Function: Temperature Measurement for Ta
Standard uuc*
Temperature Reading
(C) (C)
20.025 19.9
30.018 29.9
40.007 39.7
Result of Calibration:- Without Adjustment

Function: Temperature Measurement for Tnw

Standard uuc
Temperature Reading
(°C) (°C)
20.025 20.0
30.018 29.9
40.007 39.7
Result of Calibration:- Without Adjustment

Function: Temperature Measurement for Tg
Standard uuc*
Temperature Reading
(C) (C)
20.025 19.9
29.990 29.9
40.012 397

UUC* ; Unit Under Calibration

Error
(*C)
-0.125
-0.118
-0.307

Error
C)
-0.025
-0.118
-0.307

Error
(C)
-0.125
-0.080
-0.312

Cert. No.: 23H558
Page.: 2 of 2

Uncertainty
of Measurement
°C)
0.42
0.42
0.42

Uncertainty
of Measurement
(=°C)
0.42
0.42
0.42

Uncertainty
of Measurement
(£C)
0.42
0.42
0.42

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

-00c-

PR

a 1153230



TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250
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Equipment :
Manufacturer:
Model :

Serial No.:

ID No.:

Condition As-Received:

Received Date:

Calibration Date:

Reference:
Ambient Temperature:

Relative Humidity:

Procedure used:

&
\>
-

8
“ily b

TEL. 0-2717-3000-24 FAX. 0-2719-9484 25

CALIBRATION 0008

Certificate No. :
Page:

23H562
10of 2

Certificate of Calibration

Thermal Environment Monitor

This certificate may not be reproduced other than in full,

JANTYTECH
except with the prior written approval of the head of
JT2011-E2A Corporate Services 3: Equipment Calibration and Testing Services.
3522210148
HD 11
Used Iltem

03 March 2023

08 March 2023
to 13 March 2023
2303-0118DSC

3) °C

Submitted by: Thai Environmental Technic Limited
(256 %

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

(50 + 20 ) %

Bangkok 10240

Calibration were conducted using in-house calibration procedure CP-HO3 according to comparison with

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

Condition of this resuit of calibration

1.Reference standards instuments :

Instrument Model Serial No. Certificate No. Due Date
1) Handheld Thermometer With Sensor 15621 AB5A339 2211251 12 Oct 2023
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 at:-
-National Institute of Metrology Thailand (NIMT)
Calibrated by :  Chakrit Waewanjua V{Pow/

Issue Date :

17 March 2023 [

Approved Signatory :

] Chakrit Waewanjua
[ ] Pornthippa Tameyakul
[ /] Viporn Tantiyawutti

B 0310143



Result of Calibration:- Without Adjustment

Function: Température Measurement for Ta
Standard uuc*
Temperature Reading
(°C) (°C)
20.011 19.9
30.009 29.8
40.030 39.6
Result of Calibration:- Without Adjustment
Function: Temperature Measurement for Tnw
Standard uuc*
Temperature Reading
°C) (°C)
20.011 19.9
30.009 29.8
40.030 39.6
Result of Calibration:- Without Adjustment

Function: Temperature Measurement for Tg
Standard uuc*
Temperature Reading
(°C) (°C)
20.011 20.0
30.009 29.9
40.030 39.6

UUC* : Unit Under Calibration

Cert. No.: 23H562

Page.: 2 of 2
Uncertainty
Error of Measurement
*C) (x°C)
-0.111 0.42
-0.209 0.42
-0.430 0.42
Uncertainty
Error of Measurement
(*C) (*°C)
-0.111 0.42
-0.208 0.42
-0.430 0.42
Uncertainty
Error of Measurement
Q) (£°C)
-0.011 0.42
-0.108 0.42
-0.430 0.42

The reported uncertainty of measurement was base on standard uncertainty multiplied
by coverage factor k = 2.00, providing confidence level approximately 95%.
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Certificate of Calibration
Certificate Number . SPR23020181-24 Page : 1 of 3

Customer . Thal Environmental Technic Limited.

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

Equipment Name . Liquid in Glass Thermometer
Manufacturer . AMA
Model ©OHS
Serial Number . 2197265
= ID. Number D ON/A

Environmental Conditions

Ambient Temperature D 23°CT 2°C Received Date o 1) Feb 2023
Relative Humidity © 50% T15% Calibration Date © 11 Feb 2023
E Location of Calibration . In-Lab Recommend Due Date 11 Feb 2024
ey Calibration Procedure . SP-CPT-04-08 Date of Issue - 12 Feb 2023

Method of Calibration

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

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

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

Calibrated by : Mr.Pakapon Nammontree Approved by

Calibration Officer ( Mr.Prayoon \’Topaﬁ )

Authorized Signatory

SP-FM-04-15 rev.0



Calibration Report

Certificate Number © SPR23020181-24

Reference Standards

y METROLOGY SYSTEM ( THAILARND ) CO.,LTD.

1111
o ,"/’f/,

\-/ -
m ANSI Hational Accreddatica Besrd
& T inal faaredisties Berd

R

TN ACRED:TED
'4,/ NN SR GG
TR CALIBRATION AND

DIMENSIOMAL MEASUREMENT
ACT ~ 2050

Page :2 of 3

Equipment Name

Model

Serial No.

Certificate No.

Due. Date

Super Thermometer with PRT

15676/3650-40-392

58087/100288

PSL-T 0383/65

26 Feb 2023

Traceability

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

TISTR - Thailand Institute of Scientific and Technological Research

SP-FM-04-15rev.0
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METROLOGY SYSTEM ( THAILAND ) CO.,LTD.
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Certificate No. : SPR23020181-24 Page : 3 0of 3
Range : -5 to 110 °C Resolution : 0.5 °C
Unit : °C

- Setting Standard uuc Error Uncertainty

Value Reading Reading CE)

25.0 24.615 25.0 0.385 .29
) 30.0 29.619 30.0 0.381 9.29
35.0 34.614 35.0 0.386 2.29
40.0 39.618 40.0 0.382 2.29
45.0 44 613 45.0 0.387 3.29
e 50.0 49.625 50.0 0.875 2.29
S NOte:

The result of calibration was found accurate as show o0n date and place of calitration only.
This Certificate is not certified for any commercial transacticn.

Measurement Uncertainty
The reported uncertainty of measurement is the expanded uncertainty obtained by mtitiplying the
standard uncertainty with the coverage factor k = 2.00, providing a level of confidence approximately 95%.
- End of Certificate -

SP-FM-04-15 REV.0



METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

Certificate of Calibration

Certificate Number

Customer

© SPR23020181-22

: Thai Environmental Technic Limited.

ACCREDITED
NN e

N 2 £ %
o e = =2
m ANSI Kstiz 23 Bourd
=
3
N

CALIDRATION AHD

DIMENSIONAL MEASUREMENT
ACT ~ 2060

Page: 1 of 3

Equipment Name
Manufacturer
Model

Serial Number

ID. Number

Environmental Conditions

Ambient Temperature
Relative Humidity

Location of Calibration

Calibration Procedure

Method of Calibration

Liquid in Glass Thermometer

AMA
H9
2197266

N/A

23°CT 2°C
50 % 115 %
In-Lab

SP-CPT-04-08

Received Date

Calibration Date

Recommend Due Date

Date of Issue

10 Feb 2023
11 Feb 2023
11 Feb 2024

12 Feb 2023

This certifies that the above instrument was calibrated in compliance with the calibration sys:em

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

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

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

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

received.Our decision rule is to contact the customer if the item pass and fail calibration when the results

include the uncertainties and the customer must determine if the results meets their needs.

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

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

Calibrated by

Mr.Pakapon Nammontree

Calibration Officer

Approved by

( Mr‘Prayocg Topart )

Authorized Signatory

SP-FM-04-15 rev.0



Calibration Report

Certificate Number : SPR23020181-22

Reference Standards

j METROLOGY SYSTEM ( 'l‘HAILAND ) CO.LTD.

W
S,

\_./
m AU/ Hatignal Arcreditaiian Boars Doy

ACCREDITED

/ /\ \ oo
CALIBRATION AND
DIMENSIONAL MEASUREMENT
ACT - 205

l,[

Page : 2 of 3

Equipment Name

Model

Serial No.

Ceriificate No. | Due. Date

Super Thermometer with PRT

1575/3850-40-392

58087/100288

PSL-T 0383/65 | 26 Feb 2023

Traceability

TISTR - Thailand Institute of Scientific and Technological Research

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

SP-FM-04-15 rev.0



METROLOGY SYSTEM ( THAILAND ) CO.,LTD.
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Result of Calibration
Certificate No. :  SPR23020181-22 Page : 3 0f 3
Range : -5 to 110 °C Resolution : 0.5 °C
Unit : °C
Setting Standard uuc Error Uncertainty
Value Reading Reading 1)
250 24.890 25.0 0.110 0.29
30.0 29.888 30.0 0.112 0.29
35.0 34.886 35.0 : 0.114 0.29
40.0 39.884 40.0 0.118 0.29
45.0 44.888 45.0 0.112 0.29
50.0 49.883 50.0 0.117 0.29
Note:

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

Measurement Uncertainty
The reported uncertainty of measurement is the expanded uncertainty obtained by multiplying the
standard uncertainty with the coverage factor k = 2.00, providing a level of confidence aporoximately 95%.
- End of Certificate ~

SP-FM-04-15 REV.0
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Certificate of Calibration
Certificate Number . SPR23020181-23 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 : Liquid in Glass Thermomete-
Manufacturer  AMA
Model © HS
Serial Number L 2197267
e ID. Number CON/A

Environmental Conditions

Ambient Temperature : 23°CT 2°C Received Date © 10 Feb 2023
Relative Humidity ©50% T15% Calibration Date . 11 Feb 2023
Location of Calibration . In-Lab Recommend Due Date © 11 Feb 2024
T Calibration Procedure : SP-CPT-04-08 Date of Issue © 12 Feb 2023

Method of Calibration

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

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

include the uncertainties and the customer must determine if the results meets their needs.

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

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

Calibrated by : Mr.Pakapon Nammontree Approved by

Calibration Officer { Mr.Prayocn \ Topart )

Authorized Signatory

SP-FM-04-15 rev.0
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Calibration Report

Certificate Number | SPR23020181-23

Reference Standards

) METROLOGY SYSTEM ( THAILAND ) CO.,LTD.
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NS ACCREDITED

CARRN CALIBRATION AHD
OIMENSIONAL MEASUREMENT

Page 12 of 3

Equipment Name

Model

Serial No.

Certificate No.

Due. Date

Super Thermometer with PRT

1575/3850-40-392

58087/100288

PSL-T 0383/65

26 Feb 2023

Traceability

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

TISTR - Thailand Institute of Scientific and Technological Research

SP-FM-04-15 rev.0



METROLOGY SYSTEM ( THAILAND ) CO.,LTD.
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K fad e CALIBRATION AND

Result of Calibration

v Certificate No. : SPR23020181-23 Page: 3 0of 3
: Range : -5 to 110  °C Resolution: 0.5 °C
Unit : °C
Setting Standard uuc Error Uncertainty
Value Reading Reading : {x)
= 25.0 24.659 25.0 0.341 0.29
: 30.0 29.655 30.0 0.345 0.29
35.0 34.659 35.0 0.341 0.29
40.0 39.658 40.0 0.342 0.29
= 45.0 44.653 45.0 0.347 0.29
50.0 49.653 50.0 0.347 0.29
Note:

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

This Certificate is not certified for any commercial transaction.

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

standard uncertainty with the coverage factor k = 2.00, providing a level of confidence approximately 95%.

- &nd of Certificate ~

SP-FM-04-15 REV.0



METROLOGY SYSTEM ( THAILAND ) CO.,LTD.
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Certificate of Calibration

Certificate Number . SPR23020181-26 Pace : 1 of 3

Customer : Thai Environmental Technic Limited.

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

Equipment Name  Ligquid in Glass Thermometer
Manufacturer . AMA
Model © H10
Serial Number . 2197268
.« ID. Number CON/A

Environmental Conditions

Ambient Temperature » 23°Cct 2°C Received Date - 10 Feb 2023
Relative Humidity 50% T 15% Calibration Date © 11 Feb 2023
Location of Calibration . In-Lab Recommend Due Date © 11 Feb 2024
Calibration Procedure . SP-CPT-04-08 Date of Issue . 12 Feb 2023

Method of Calibration
This certifies that the above instrument was calibrated in compliance with the calibration sysem
requirement of ISO/IEC 17025:2017 in accordance with reference procedure. Standards used to perform
this calibration are certified by to NIST or equivalent, National metrology institute, Natural prysical constants,
, consensus standards. The result reported herein apply only to the calibration of the item described above as
received.Our decision rule is to contact the customer if the item pass and fail calibration when the results
include the uncertainties and the customer must determine if the results meets their needs.
All calibrations are performed within manufacture's specifications. The calibration certificate shall not be

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

Calibrated by : Mr.Pakapon Nammontree Approved by

Calibration Officer ( Mr.Prayocn\ Topart)

Autharized Signatory

SP-FM-04-15 rev.0



Calibration Report

y METROLOGY SYSTEM ( THAILAND ) CO.,LTD.
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/;-\\ - B ——
[ ALIBRATION AND
DIMENSIONAL MEASUREMENT
ACT =

Certificate Number : SPR23020181-26 Page 12 of 3
= Reference Standards

P Equipment Name Madel Serial No. Certificate No. | Due. Date
f Super Thermometer with PRT 1575/3850-40-392 58087/100288 PSL-T 0383/65 26 Feb 2023
gt Traceability

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

LE TISTR - Thailand Institute of Scientific and Technological Research

SP-FM-04-15 rev.0



METROLOGY SYSTEM ( THAILAND ) CO.,LTD.
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Certificate No. : SPR23020181-26 Page : 3 0f 3
Range : -5 to 110  °C Resolution: 0.5 °C
Unit : °C
Setting Standard uuc Error Uncertainty
Value Reading Reading ()
25.0 25.006 25.0 -0.006 0.29
30.0 30.008 30.0 -0.008 0.29
35.0 35.007 35.0 -0.007 0.29
40.0 40.009 40.0 ~0.009 0.29
45.0 45,011 45.0 -0.011 0.29
50.0 50.013 50.0 -0.013 0.29
Note:

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

Measurement Uncertainty
The reported uncertainty of measurement is the expanded uncertainty obtained by multiplying the
standard uncertainty with the coverage factor k = 2.00, providing a level of confidence approximately 95%.
— End of Certificate -

SP-FM-04-15 REV.0
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Certificate of Calibration
Certificate Number . SPR23020181-27 Page : 1 of 3

Customer . Thai Environmental Technic Limited.

1/6 Sai Ramkhamhaeng 145, Knwaeng Saphan Sung, Khet Saphan
Sung, Bangkok 10240, Thailand.

Equipment Name ¢ Liguid in Glass Thermometer
Manufacturer O AMA

Model © H10

Serial Number L 2197269

ID. Number O N/A

Environmental Conditions

Ambient Temperature © 23°Ct 2°C Received Date o 10 Feb 2023
Relative Humidity CB0% T15% Calibration Date © 11 Feb 2023
Location of Calibration © In-Lab Recommend Due Date ¢ 11 Feb 2024
Calibration Procedure . SP-CPT-04-08 Date of Issue . 12 Feb 2023

Method of Calibration

This certifies that the above instrument was calibrated in compliance with the calibration sys-em

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

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

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

Calibrated by : Mr.Pakapon Nammontree Approved by

Calibration Officer ( Mr.Prayo& Topart)

Authorized Signatory

SP-FM-04-15 rev.0
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) Calibration Report

3 Certificate Number : SPR23020181-27 Page : 2 of 3

Reference Standards

© Equipment Name Model Serial No. Certificate No. | Due. Date
Super Thermometer with PRT 1575/3850-40-392 58087/100288 PSL-T 0383/65 | 26 Feb 2023

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

TISTR - Thailand Institute of Scientific and Technological Research

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

Certificate No. :  SPR23020181-27 Page : 3 0of 3
Range : -5 to 110 °C Resolution : 05 °C
Unit: °C
Setting Standard uuc Error Uncertainty
Value Reading Reading {+)
25.0 24.757 25.0 0.243 0.29
30.0 29.759 30.0 0.241 0.29
35.0 34.766 35.0 0.234 0.29
40.0 39.765 40.0 0.235 0.29
45.0 44,762 45.0 0.238 0.29
50.0 49.763 50.0 0.237 0.29
Note:

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

Measurement Uncertainty
The reported uncertainty of measurement is the expanded urcertainty obtained by multiplying the
standard uncertainty with the coverage factor k = 2.00, providing a level of confidence approximately 95%.
- End of Certificate -

SP-FM-04-15 REV.0



METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

CHAMEN CALIBRATION AND
DIMENSIONAL MEASUREMENT
ACT - 2050

Certificate of Calibration

Certificate Number . SPR23020181-25 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 . Liquid in Glass Thermomete-
Manufacturer o AMA

Model T H10

Serial Number 12197270

ID. Number CON/A

Environmental Conditions

- Ambient Temperature :23°Ct 2°C Received Date T 13 Feb 2023
Relative Humidity . 50% t15%  Calibraton Date © 11 Feb 2023
Location of Calibration o In-Lab Recommend Due Date o 11 Feb 2024
Calibration Procedure . SP-CPT-04-08 Date of Issue o 12 Feb 2023

Method of Calibration

This certifies that the above instrument was calibrated in compliance with the calibration sys-em

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

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

= reproduced except in full without written approval of SP Metrologyv System (Thailand).

Calibrated by : Mr.Pakapon Nammontree Approved by

Calibration Officer ( Mr.Prayocn\ Topart )

Authorized Signatory

SP-FM-04-15 rev.0



Calibration Report

) METROLOGY SYSTEM ( THAILAND ) CO.,LTD.
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CALIBAATION AND
DIMENS(OPéAL MEAsUREMEbﬂ'

Certificate Number : SPR23020181-25 Page 12 of 3

Reference Standards

Equipment Name Model Serial No. Certificate No. | Due. Date
Super Thermometer with PRT 1575/3850-40-392 58087/100288 PSL-T 0383/65 | 26 Feb 2023
Traceability

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

SP-FM-04-15 rev.0
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Certificate No. : SPR23020181-25 Page : 30f 3
Range : -5 to 110 °C Resolution: 0.5 °C
=] Unit : °C
Setting Standard uuc Error Uncertainty
Value Reading Reading Tx)
25.0 25.007 25.0 -0.007 0.29
30.0 30.008 30.0 -(0.008 2.29
35.0 35.006 35.0 -0.006 2.29
: 40.0 40.009 40.0 -0.009 2.29
45.0 45.010 45.0 -0.010 9.29
50.0 50.012 50.0 -0.012 2.29
'''''' Note:

The result of calibration was found accurate as show 01 date and place of calibration only.

This Certificate is not certified for any commercial transacticn.

Measurement Uncertainty

The reported uncertainty of measurement is the expanded uncertainty obtained by mtltiplying the
standard uncertainty with the coverage factor k = 2.00, providing a level of confidence aparoximately 95%.
- End of Certificate ~

SP-FM-04-15 REV.0
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Request No. : 22-66 / 0016 MTC No. : PSL-P 0005 / 66

CERTIFICATE OF CALIBRATION

Nomenclature : Digital Lux Meter Serial No. : AD.60206

Maker :

Customer:  THAI ENVIRONMENTAL TECHNIC LIMITED
Address : 1/6 Soi Ramkhamhaeng 145, Khwaeng/Khet Saphan Sung, Bangkok 10240

Date of receipt :

Date of calibration :
Place of calibration :
Basis of calibration :

Condition of calibration :

Reference Standard :

Traceability :

Support Equipment :

Calibration Procedure :

5
X

DIGICON Model : LX-50

11 October 2022

26 October 2022

Photometry and Temperature Standards Laboratory, MTC. (Bangpoo)

calibration at 0 ~ 2000 lux.

- Ambient temperature : (25 £2)

- Relative humidity : (60 = 20) %

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 132/65 and PSL-P 133/65, date of calibration 12 May 2022.

This certificate is traceable to SI units through the National Institute of Metrology (Thailand)
calibration certificate No. TP-1003-21, TP-1004-21 and TP-1005-21

1. Photometric bench , 3.0 meter long

2. DC power supply, Serial No.: BC - 341006035007/2

3. Digital Multimeter , Model : R 6551 , S/N : 92041186 and 92041192

The measurement was done in accordance with WI1.CP.10.

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

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

page 1 of 2

Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the govemor of TISTR.

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

Head Office

35 #iu 3 Tambon Khlong Ha, Amphoe Khiong
Changwat Pathumthani 12120, Thailand
Tel. (66) 0 2577 9000

Fax. (660 2577 9009

FM.BL.MTC.002 Rev.4

Office/Laboratory Office

Luang,  Sci 1C, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Amphoe Muang, Changwat Samutprakan 10280, Thailand  Thailand
Tel. (66) 0 2323 1672-80 ext. 115, 116 Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2323 9165 Fax. (66) 0 2579 8592

E-mail : rumpai@tistr.orth Website:www tistr.or.th E-mail : mtc@tistr.orth E-mail : sumalee@tisir.or.th



ATISTR

Request No. : 22-66 /0016 MTC No. : PSL-P 0005/ 66
Serial No. : AD.60206

Resulis :
vue Standard *UUC Reading Uncertainty of
Range (lux) (lux) (lux) Measurement =+ (Jux)
100 101 2.2
500 491 11
2000 1000 975 22
1500 1458 33
1900 1847 42

Note : *UUC = Unit Under Calibration.

...end of certificate...

Calibrated by : A/pproved by:

{Ms. Rattanawadee Pholprom) (Mr. Kamchgi/ )Si‘x}g”fﬁpiwat)?
- ] R i

Iy

Photometry and Temp
Ref. : 2012265101104425002

Issued date : 27 October 2022
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 except in full are prohibited unless written permission is obtained from the governor of TISTR.

FM.BL.MTC.002 Rev.4

Head Office Office/Laboratory Office

35 Mu 3 Tarmbon Khlong Ha, Amphoe Khlong Luang,  Soi 1C, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahonyaothin Road, Chatuchak, Bangkok 10900,
Changwat Pathumthani 12120, Thailand Amphee Muang, Changwat Samutprakan 10280, Thalland  Thailand

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

E-mail : rumpai@tistr.or.th Website:www tistr.or.th E-mail : mtc@tistr.or.th E-mail : sumalee@tistr.or.th
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