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THAI ENVIRONMENTAL TECHNIC LIMITED
e e o ) T *t X 3 B
UsuUn InAUdagvicaaouimsg ona
CONTROL UNIT CALIBRATION
( Metric units , mm )
Date 14-Feb-23 Initial Final Average
Barometric press, Pb | 758.3 758.4 758.4 mmHg
Dry Gas Meter Data Reference Dry Gas Meter Data
Console No. M50-05 Serial No 9134728
Metering System ID Model. S-110
DGM Number 1173 Correction factor(Yr) 0.997
DGM Model SK2Z5EX 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 VvV, |DGM Outlet | Avg min mm H,0
Inlet T, factor (Y)
mm H20 V, Liters | Liters T, T, T,
15.00 100.00 98.96 | 27.00 | 27.00 | 28.00 | 27.50 8.20 1.0077 46.3214
25.00 100.00 98.97 | 27.00 | 27.00 | 28.00 | 27.50 6.36 1.0066 46.4876
50.00 100.00 99.70 | 27.00 | 27.00 | 28.00 | 27.50 4.51 0.9968 46.8657
§0.00 100.00 99.97 | 27.00 | 27.00 | 28.00 | 27.50 3.54 0.9913 46.3323
100.00 100.00 99.05 | 27.00 | 27.00 | 28.00 | 27.50 3.15 0.9986 45.9455
Average 1.0002 46.3905
Dued Date of Calibrate 14-Feb-24

T 4 D
Approved : U e

W

Calibrated by :

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,

3 N ge s
Note: For AH@A Orifice pressure differential that equates to 0.75cfm (0.0212m’ /min) at standard temperature and pressure, acceptable tolerance of individual values from

the averge is =-0.2inches (5. 1Imm)H,,.

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

@ Tel : +66(0)2373-7799(Auto) Fax : +66(0)2373-7979 © admin@tet1995.com © www.tet1995.com
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) 0%
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES iﬁ%& S\
53414 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250 %7~

1’/11/7 f A / . = N
TEL. 0-2717-3000-24 FAX. 0-2719-9484 i NSC-TISI-TIS17025
CALIBRATION 0008

Certificate of Calibration e :‘;e-j 2em 087

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: 24 May 2023
Calibration Date: 25 May 2023
Reference: 2305-0815WSC 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: 1006 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) Standard Barometer DP1142 1422505046 MP-0094-23 03 May 2024

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 result of calibration was calibrated while opening the plug to vent the atmospheric pressure.
7.The certificate is valid only to the item calibrated on date and place of calibration.

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

-National Institute of Metrology Thailand (NIMT)

Calibrated by :  Suksan Khankaew Approved Signatory : /4}%'90’ P
Issue Date : 26 May 2023 [ ]Phalinee Prabpaipal

[ ]Sura Suwannasri

[/TAﬁapol Panurach

B 0315718




Result of calibration:- Without adjustment

Function:- Absolute Pressure Measurement

Increasing Pressure

Range : 730 mmHg to 770 mmHg

Resolution : 0.1 mmHg

Applied Pressure (mmHg) | 729.90 | 739.90 | 749.88 | 759.89 | 769.89
UUC* Indication (mmHg) 730.6 740.6 750.6 760.6 770.6
Error {mmHg) 0.70 0.70 0.71 0.71 0.71
Decreasing Pressure

Applied Pressure (mmHg) | 769.89 | 759.89 | 749.89 | 739.90 | 729.90
UUC* Indication (mmHg) 770.6 760.6 750.6 7406 1| 73086
Error (mmHg) 0.71 0.71 0.71 0.70 0.70

The uncertainty of measurement was + 0.23 mmHg
* JUC = Unit Under Calibration

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

-o0o-

Cert.No.: 23P1667
Page: 2 of 2

,4#5&/00( R

a 1163290




Equipment :
Manufacturer:
Model :

Serial No.:

ID No.:

Condition As-Received:

Received Date:

Calibration Date:

Reference:
Ambient Temperature:

Relative Humidity:

Procedure used:

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

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

Certificate of Calibration

Digital Thermometer With Sensor

Digicon

DP-52

1.491773

No.13

Used ltem

26 August 2022

06 September 2022
to 09 September 2022
2208-0934DSC

(25 +3) °C
(50 + 20 ) %

Certificate No. :

'l/”luln\“\\

Page: 1

e
"/’7/\\\\\“

NSC-TISI-TIS17025
CALIBRATION 0008

2271605

of 2

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.

Submitted by: Thai Environmental Technic Limited

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

Bangkok 10240

Calibration were conducted using in-house calibration procedure CP-T01 according to comparison with

Platinum Resistance Thermometer (PRT) and Industrial Platinum Resistance Thermometer (IPRT) into liquid
bath temperature controller and comparison with Standard Thermocouple (Type R/S) into high temperature

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

1.Reference standards instuments :

Instrument

1) Black Stack Thermometer

2) PRT Scanner Module

3) Industrial Platinum Resistance Thermometer

4) Digital Thermometer
5} Platinum Resistance

6) Digital Multimeter

Thermometer

7) Standard Thermocouple Probe (Type S)

Model Serial No. Certificate No. Due Date
1560 8C454 221616 23 May 2023
2562 A01303 221616 23 May 2023
5627 739433 221616 23 May 2023

1529-R B19520 221835 11 Jul 2023

935-14-85 261589/2 221835 11 Jul 2023
2700 4016315 EE-0106-21 14 Oct 2022
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 International System of Unit maintained at:-

-National Institute of Metrology Thailand (NIMT)

Calibrated by :
Issue Date :

Yossapon Poljorn
15 September 2022

Approved Signatory :

//

[ ]Phalinee Prabpaipal

[ ]Chatchawan Khunpiluek

[ v] Wanlop Larpkurn

B 0296768



Cert. No.: 2271605
Page.: 2 0f 2

Without Adjustment

Result of Calibration:-
Temperature measurement for Channel T1

Function:
This equipment was connected with Thermocouple Type K ID No. No.13

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

Immersion Standard uuc* Uncertainty
Depth Temperaiure Reading Error of Measurement
(mm.) (C) (C) (C) (£C)

180 200.0043 201.1 1.0957 0.73
180 400.0056 400.7 0.6944 14
180 599.95 602.1 2.15 3.1

UUC* : Unit Under Calibration
The reported uncertainty of measurement was based on standard uncertainty multiplied

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

-00o0-

//

a 1126037



= e e el e e e s e el d e i e el DT A e el e e B e

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

Cert.No.: 22MM27
Page.: 1 0of 3

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. :

ID No.:

Submitted by :

Location :

Received order:
Calibration Date :

Ambient Temperature :
Relative Humidity :

Calibrated by :

Approved by :
) Pornthippa Tameyakul

(
(,/ ) Malee Butkruea
() Suwit Imjai

Issue Date :

Electronic Balance
Mettler Toledo
AB204
1116392227
TET.LAB.BALO1

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

Balance Room

20 April 2022
22 April 2022

15 °Cto 40 °C
30 % to 90 %

Uthen Kankawi

Wlu. -

Approved Signatory

.6 May 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.

CALIBRATION 0008

A 0040784



Electronic Balance Cert.No.: 22MM27

I Equipment :
Page: 2 of 3

Condition As-Received:  Used Item
. Reference : 2204-03690C-16

Procedure used :-
Calibration were conducted using in-house calibration procedure CP-OBO01 according to direct

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

Instruments Model Serial No. ID No. Test report No. Due date
1) Standard Weight Set (E2) 15884 - 70RC138 MM-0009-21 3 Feb 2023

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

4 Range capacity : 0 g to 210 g Resolution 0.0001 g
/- Before Adjustment :
Balance Measurement Coverage
Applied Weight Reading Correction Uncertainty Factor
B (9) (9) (g) (tmg) (k)
. 100 99.9981 +0.0019 0.22 2.00
L 200 199.9957 +0.0043 0.35 2.00
" After Adjustment :
1. Determination of the standard deviation of weighing machine (n=10)
' Applied Weight Standard Deviation
(g) of Reading (g )
100 0.00006
200 0.00007

a 1105869

-




Equipment : Electronic Balance
Condition As-Received : Used ltem
Reference : 2204-03690C-16
Result of calibration

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

Position 1 Position 2 Position 3 Position 4 Position 5
(9) (9) (g) (g) (g)
-0.0003 -0.0003 -0.0003 -0.0004 0.0000
3. Departure from nominal value
: Balance Measurement
Applied Weight Reading Correction Uncertainty
(9) (g9) (9) (£mg)
Unload 0.0000 0.0000 0.13
0.01 0.0099 +0.0001 0.13
0.1 0.0999 +0.0001 0.13
0.5 0.5000 0.0000 0.13
1 1.0001 -0.0001 0.13
5 5.0001 -0.0001 0.13
10 10.0000 0.0000 0.13
25 24,9998 +0.0002 0.15
50 49.9998 +0.0002 0.15
100 99.9998 +0.0002 0.22
200 199.9997 +0.0003 0.35

Cert.No.: 22MM27

Page: 3 of 3

Front

A
XY oo \

Front Front

Maximum difference between

off-center a

nd central loading

(9)
0.0003

Coverage

Factor
(k)
2.09
2.09
2.09
2.09
2.09
2.09
2.09
2.06
2.05
2.00
2.00

Note : This instrument was adjusted before calibration by weight of Mettler Toledo F1 200. g S/N.: 11119517

Certificate No.: 21M1956

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-

a 1105868



eild



@ TE'r" Thai Environmental Technic Limited

USHN maladsadenlng 3100

Portable Gas Calibration Report

Date of Calibration: 19-0ct-22

Manufacturer : Sauermann Ambient Condition
Instrument Model : sICA-230 Temperature (23¢5°C): 26 .0 °C
Instrument serial no. : 1021405000337 Humidity (55+15 % RH) : 55.0 % RH

Barometer (mmHag) : j 758.0 mmHg

Standard gas References

Oxygen (0,) 27960 Linde August 4, 2023
D636041 Linde September 30, 2023
Nitric Oxide(NO)
D025806 Linde August 18, 2023
CC518873 Airgas August 17, 2024
Nitrogen Dioxide(NO,)
CC518878 Airgas August 18, 2024
D824500 Linde October 11, 2024
Sulfur Dioxide (S0,)
D271305 Linde October 11, 2024
D824500 Linde October 11, 2024
Carbon Monoxide(CO)
D271305 Linde October 11, 2024

Calibration Results

0, (Yovol) 0.0 0.0 0.9 £0.2 % vol PASS

13.9 13.9 0.0
0.0 0.0 0.0

NO (ppm) 78.3 78.2 -0.1 PASS
199.0 198.0 -1.0
0.0 0.0 0.0

NO, (ppm) 40.1 40.1 0.0 450 o100 PASS
522 | 821 01 ooy messired Value
0.0 0.0 9.0 101....5000 ppm

S0, (ppm) ~406.0 404.0 -2.0 PASS
804.0 803.0 -1.0
0.0 0.0 0.0

CO (ppm) 404.0 403.0 -1.0 PASS
793.0 793.0 0.0

Calibrate by: _—" Approved by : [y g//[‘;c'é\‘w' g
< %

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

Serial No. WEQ0405A32 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.I.S.T. Test Reference Number 731/241460 : Standard Velocity at 20 - 30 m/sec
. Ultrasonic Anemometer Model DA-650-3TV {sensor TR-80AH)

Serial Number 110730029 (senggr 1206%9586)
JAPAN QUALITY ASSURANCE ORGANIZATION

Calibrated by : HQ‘M\%&

Mr. Watcharapol Subwat

R ———

oy,

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/see inches H20 | inches H20 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 0.31
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
80 90
180 180
270 270

Calibrated by : Hg‘lg}m(‘rek

Mr. Watcharapol Subwat

Mechanical Engineer
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Personal Pump Calibration Report

Equipment Type

Personal Pump/Parameter

Thai Environmental Technic Limited
VSHN mataguadenlng 9106

Equipment Range 0.1-7.0 Umin
Calibration Range 0.1-4.0 /min
Calibration Type Drycal
Calibration S/N 4491
Personal Pump Hi Flow/Low 5 4 % 4 % 4
ltem AT 1 AN 2 ATIN 3 Average Uncertainty
S/N Flow
1. 20111203056 2.0 1.9860 1.9870 1.9880 1.9870 +0.0010
2. 20140505104 2.0 1.9990 1.9990 2.0000 1.9990 +0.0006
Calibration Date__22 / 01 / 66
Calibration By. ?/ TGO
Remark : Uncertainty Type A = G = _SD

SD

x|

Jn

Mean

Standard deviation
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Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :

Submitted by :

Location :

Received order:
Calibration Date :

Ambient Temperature :
Relative Humidity :

Calibrated by :

Approved by :

Malee Butkruea
() Suwit Imjai

( / Pornthippa Tameyakul
(")

Issue Date :

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

TEL. 0-2717-3000-27 FAX.0-2719-9484
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NSC-TISI-TIS17025
CALIBRATION 0008

Cert.No.: 22MM28
Page.: 1 0of 3

Certificate of Calibration

Electronic Balance
Mettler Toledo
XP205DR

1128273885

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

Balance Room

20 April 2022
22 April 2022

15°C 10 40 °C
30 % to 90 %

Uthen Kankawi

% .

Approved Signatory

6 May 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.

A 0040785




- Equipment :

Condition As-Received :

" Reference :
i+ Procedure used :-

Electronic Balance

Used ltem

2204-03690C-17

Cert.No.: 22MM28
Page: 2 of 3

Calibration were conducted using in-house calibration procedure CP-OB01 according to direct

""»i; measurement method against standard weight.

"~ Condition of this result of calibration

Instruments

1) Standard Weight Set (E2)
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

1. Reference standard instruments:-

Model

Range capacity : 0 g to
‘ 81 g to
' Before Adjustment :
Balance
Applied Weight Reading
(9) (9)
80 79.99911
\ 200 199.9997
. After Adjustment :

15884

81
220

Serial No. ID No.

Test report No.

Due date

- 70RC138

MM-0009-21

( *) After Adjustment by Internal Calibration

g
g

. 1. Determination of the standard deviation of weighing machine

(9)
80
200

Applied Weight

Standard Deviation
of Reading (g)
0.000008
0.00004

Resoliution 0.00001 g
Resolution  0.0001 g
Measurement
Correction Uncertainty
(9) (£mg)
+0.00089 0.15
+0.0003 0.35

(n=10)

3 Feb 2023

Coverage

Factor
(k)
2.00
2.00

Madw -

a 1105867




" Equipment : Electronic Balance

Condition As-Received :  Used ltem
- Reference: 2204-03690C-17

" Result of calibration

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

Position 1 Position 2 Position 3 Position 4 Position 5
(g) (9) (g9) (g9) (9)
-0.0002 -0.0001 -0.0002 -0.0001 -0.0001

3. Departure from nominal value
Balance Measurement
Applied Weight Reading Correction Uncertainty
(g) (9) (g) (tmg)
Unload 0.00000 0.00000 0.016
0.01 0.01000 0.00000 0.016
0.05 0.05001 -0.00001 0.016
1 1.00001 -0.00001 0.019
2 2.00001 -0.00001 0.020
5 5.00001 -0.00001 0.026
10 10.00001 -0.00001 0.033
20 20.00001 -0.00001 0.049
50 49.99999 +0.00001 0.080
80 79.99999 +0.00001 0.15
200 199.9997 +0.0003 0.35

Cert.No.: 22MM28

Page: 3 of 3
2 3 2 3
1 1 e e
AN oo\
Front Front Front

Maximum difference between
off-center and central loading

0

Coverage
Factor
(k)
2.13
2.13
2.13
2.05
2.04
2.00
2.00
2.00
2.00
2.00
2.00

(9)
.0001

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-

- a 1105866
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Factory Calibration Certificate

JANTYTECH
O i
Instrument information
Name WET BULB GLOBE TEMPERATURE (WBGT) METER
Series No 3522210145
Type JT2011-E2A
Integrity check of instrument
Appearance v
Parts integrity v
Screen display or touch v
Instrument button v
Power supply v
battery v
Data storage and export v
Deviation degree of comparison test with v
standard instrument Vv
Calibration Results
Standard Temperature UUC Reading Correction Uncertainty
UUC Sensor
(°c) (°c) (°c) (x°C)
30.0 30.1 -0.1 0.2
WET 35.0 35.1 -0.1 0.2
40.0 402 -0.2 02
30.0 30.2 -02 0.2
DRY 35.0 © 351 -0.1 0.2
40.0 39.8 0.2 02
30.0 298 0.2 0.2
GLOBE 35.0 34.9 0.1 0.2
40.0 39.8 0.2 0.2

Environmental conditions: temperature: 26 °C+2°C, relative humidity: 30% RH+10RH%

Reference Standard : Standard Mercury Thermometers, Manufacturer: BGRI, Model: STA, SN: 2-56,
Calibrated Date: 30 March 2021, Calibration Certificate No. :RA21H-AB1000009
This Certificate is traceable to NCMT North China, Certificate No.:

Calibration Engineer:







Factory Calibration Certificate

JANTYTECH
EE AR
Instrument information
Name WET BULB GLOBE TEMPERATURE (WBGT) METER
Series No 3522210146
Type JT2011-E2A
Integrity check of instrument
Appearance N
Parts integrity v
Screen display or touch v
Instrument button v
Power supply v
battery v
Data storage and export v
Deviation degree of comparison test with v
standard instrument Y
Calibration Results
Standard Temperature UUC Reading Correction Uncertainty
UUC Sensor
(°c) (°c) (°c) (z°C)
30.0 301 -01 0.2
WET 35.0 34.8 0.2 0.2
40.0 40.2 -0.2 0.2
30.0 299 0.1 0.2
DRY 35.0 35.1 -0.1 0.2
40.0 40.1 -0.1 0.2
30.0 208 0.2 0.2
GLOBE 35.0 35.2 -0.2 0.2
40.0 39.9 01 0.2

Environmental conditions: temperature: 26 °C12°C, relative humidity: 30% RH+10RH%

Reference Standard : Standard Mercury Thermometers, Manufacturer: BGRI, Model: STA, SN: 2-56,
Calibrated Date: 30 March 2021, Calibration Certificate No. :RA21H-AB1000009
This Certificate is traceable to NCMT North China, Certificate No.: RA20]-AK0Q

Calibration Engineer:

Date:







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

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

Certificate of Calibration

Equipment :
Manufacturer :

Model :

Serial No. :

ID No. :

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

Submitted by :

Calibration Place:
Ambient Temperature :
Relative Humidity :
Calibration Procedure:

Calibrated by :

Approved by :

{ /) Malee Butkruea
() Saithip Meangmai

Issue Date :

The Uncertainties are for a confidence probability of approximately 95%

pH Meter
Horiba
LAQUA-PH1300
B06D0012

Used ltem

11 July 2022

11 July 2022
2207-02430C-7

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

Bangkok 10240

Laboratory (Thai Environment Technic Limited)

(25.2 - 25.4) °C
(50.8 - 51.3) %
In - house method

- CP-OCH2 by direct measurement with standard
voltage calibrator and direct measurement
with certified reference material (CRM)

Krisda Malee

Wl -

Approved Signatory

19 July 2022

B A
NSC-TISI-TIS17025
CALIBRATION 0008

Cert.No.: 22CHO0410:
Page.: 10of 2

3

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.

e,

Rk N BN
RN =




Condition of this calibration result
1. Reference Standard Instrument

Instrument Serial No. 1D No. Cert. No.
1) Document Process Calibrator 46530031 130RC098 21E3245
2) Digital Thermometer - 130RC112 2172118

Cert. No.:
Page.:

22CHO0410
20f 2

Due Date
07 Oct 2022
16 Nov 2022

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

- Traceable to National Institute of Metrology (Thailand), NIMT
2. Certified Reference Materials : The measurement results are traceable

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

to SI through CPA chem Ltd.,

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 o
Input (¥mV) k
pH mVY mV pH
pH Meter 1.680 _ 31473 314.7 1.694 0.058 2.00
S/N.: B08D0012 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 1.681 295.6 0.0050 200 .
S/N.: 9X8M0055 4.008 4.007 159.9 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 %.
~00o-

a 1nangecn



TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3: BQUIPMENT CALIBRATION AND TESTING SERVICES %77y

53474 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL.0-2717-3000-29 FAX.0-2719-9484

Certificate of Calibration

Equipment :
Manufacturer:
Model :

Serial No. :

ID No. :

Submitted by :

Location :

Received order :
Calibration Date :

Ambient Temperature :
Relative Humidity :

Calibrated by :

Approved by :
( yPornthippa Tameyakul

( ¥) Malee Butkruea
() Suwit imjai

Issue Date :

ASEEES
\\\‘\“\‘é}”’ %,
SN

7//////’\\\\‘\\\*
EURIMA

NSC-TISI-TIS1702

Cert.No.:
Page.:

Electronic Balance
Mettler Toledo
AB204
1116392227
TET.LAB.BALO1

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

Balance Room

10 April 2023
11 April 2023

15 °C to 40 °C
30 % to 80 %

Khit Ruttanaprapachai

Mal,

Approved Signatory

25 April 2023

The Uncertainties are for a confidence probability of approximately 55%

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.

CALIBRATION 0008

23MM160
10f3

A 0053464




.. 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 fo 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) (9) (g) (+mg) (k)
100 99.9982 +0.0018 0.18 2.00
i 200 199.9965 +0.0035 0.29 2.00
. After Adjustment :
" 1. Determination of the standard deviation of weighing machine (n=10)
Applied Weight Standard Deviation
(g) of Reading (g )
100 0.00007
200 0.00007

a 1158499



. Equipment: Electronic Balance

. Condition As-Received :  Used Item

' Reference : 2304-01460C-12
¢ Result of calibration

i', 2. Effect of off center loading
A mass of 100 g was placed to various position on the pan.

' The weighing machine reading error obtained is given in the table

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

3. Departure from nominal value
Balance Measurement
Applied Weight Reading Correction Uncertainty
(g) (g) (g) (xmg)
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 0.16
100 99.9999 +0.0001 0.18
200 200.0000 0.0000 0.29

Cert.No.: 23MM160
Page: 3 of 3

Front

Front

Front

Maximum difference between
off-center and central loading

(g9)

0.0001

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

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

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

~-00o-

a 1158498






T

METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

Certificate of Calibration

Certificate Number T SPRZ2010143-6 Page: 1 of 3

Customer © Thal Environmental Technic Limited.
/6 8ol Ramkhamhasng 145, Khwaeng Saphan Sung, Khet Sapnan

Sung, Bangkok 10240, Thailand,

Equipment Name : DO Meter

Manufacturer * Horiba

Model COM-TIG

Serial Number —: D75J0013

{D. Number © No.08

Environmental Conditions

- Ambient Temperature T 23°CT 2°C Received Date 13 Jan 2023
Relative Humidity © 50% T 15 % Calibration Date © 14 Jan 2023

Location of Calibration T In-Lab Recommend Due Date T 14 Jan 2024
= Calibration Procedure . In-House Method Date of Issue © 15 Jan 2023

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

requirement of ISOAEC 17025:2017 in accordance with reference procedure. Standards used to perform

this calibration are certified by to NIST or equivalent, National metrology institute, Natural physical constants,
N consensus standards. The resuli reported herein apply only to the calibration of the item described above as
“: recelved.Our decision rule is to contact the customer if the item pass and fail calibration when the resulis
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.Pitak Srisutam Approved by 94;/\/

Calibration Officer { Ms.Bussakom Chaikaew )

Authorized Signatory

o

SP-FM-04-15 rev.0



 METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

Calibration Report

Certificate Number ©  SPR23010143-6 Page:2 of 3

Reference Standards
Serial No. Certificate No. | Due. Date

~_ Equipment Name Model
Zero Oxygen Solution HI7040L Lot. S0066/21 01824 31 Jen 2027
Electronic Balance N/A 14248789 SPR22110015-7 | 10 Nov 2023
Standard Weight Set Class £2 B746971965 C02221902 16 Sep 2023

Traceability
" This certification istraceable to the Intefnational System of Unit maintathedat .~ @

HANNA - Hanna Instruments {Thailand) Ltd.
SP Metrology - SP Metrology system (Thailand) Co.Ltd.

. SPC - SPC Calibration Center Co;Ltd.

SP-FM-04-15 rev.0



%

METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

b Gt
il S

Result of Calibration

Certificate No.:  SPR23010143-6 Page : 3 of 3

Function : Dissolved Cxvgen Permanance Test Unit : mg/L
Actual Uncertainty
Range UUC. Reading Error
Standard { £)
0.3 0.23 ~(.07 0.13
0-40
8.3 8.15 ~0.15 0.13
Note:

The result of calibréiion was foﬁﬁd accurate as showon ‘Eia'te and piaée of' Célibraﬁcn only.

This Certificate is not certified for any commercial transaction.

Measurement Uncertainty

The reported uncertzinty of measurement is the expanded uncertainty obtained by multiplying

'l the standard uncertainty with the coverage factor k = 2,00, providing a level of confidence approximately 5%
o — End cf Certificate —

SP-FM-04~15 REV.0
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Q\ N
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) tSr—mp
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES ?g//':\ / SHATLARE
KIS 4 NN
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 m NSC-TISITIS 17025

TEL. 0-2717-3000-27 FAX.0-2719-9484 CALIBRATION 0008

\\‘\\

)L

Y

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

Certificate of Calibration

Equipment : Spectrophotometer

Manufacturer : PerkinElmer

Model : Lambda 365

Serial No. : 365K9042909

ID No. : -

Condition As-Received: Used ltem

Received Date : 01 November 2022

Calibration Date : 01 November 2022

Reference : 2211-00010C-5

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 : (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

Approved by : Qm&hx )

Approved Signatory

( /) Malee Butkruea
() Saithip Meangmai
() Warakorn Lerngagtrakul

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.

A 0047052
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Condition of calibration result

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: 20f3
Serial No. Certificate No. Due date
39130 106269 10 Oct 2024
29829 94776 02 Sep 2023
29829 94777 02 Sep 2023
32629A 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/mir

Calibration Results : without adjustment

Wavelength Accuracy

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

(nm) (nm) (£nm) 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

.

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 ) k-
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
Reading at 280.05 nm *0.11 nm
280.05 nm * 0.11 nm
Abs 2.0728
%T 0.8299
Remark

22CHO625
3of3

- 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-~

Maly, .

1134410
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) M
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES %7y

AIaNS N\

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 MY v Sy
-TISI-TIS17625

TEL. 0-2717-3000-29 FAX.0-2719-2484 CALIBRATION 0008

Cert. No.: 23TM673

. ' Page: 10f3
L e &
Certificate of Calibration
Equipment : BOD Incubator
Manufacturer : Accuplus
Model : 250
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 ot be reproduced other than ia full, 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: 20f3
Reference : 2304-014680C-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 1TS-90.
Condition of this result of calibration

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

1) Data Acquisition 34972A MY57013711 221 M83 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 : Not Available ~ Environment during calibration

Beginning Finished

Temp. (°C) 25 _ 26

REL.Humid. ( %) 51 54

AC Supply ( Volt) 221 221

Ref, Std.

Position :
ID No.:

18-18RTD-01

18-18RTD-02

Q. 18-18RTD-03

18-18RTD-04

18-18RTD-05

18-18RTD-06

18-18RTD-07

22-18RTD-08

Probe Installation Details : Dimension of Chamber :

18-18RTD-09

a= 10 cm D= 048

= 10 cm W= 0.50
10 om H= 11
Capacity = 0.26 -

a 1158205
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Equipment : BOD Incubator Cert. No.: 23TM673

" Condition As-Received : Used Item Page: 3 of 3
' 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
(*¢) (¢) | () (z°C) (°c) (’c) k
20.0 19.8 19.7 0.54 0.37 1.1 2
[ calibration Measured Temperature ( °C ) ]
. — Uncertainty
Point Position
(°C) 1 2 3 4 5 6 7 8 g (ref.) (z°C)
20.0 20.121 | 20.227 | 19.983 | 20.098 | 19.992 | 19.953 | 19.936 | 19.914 | 20.048 0.72

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

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

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

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

-00o-

a 1158204
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