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Limited vilszdaidentt 0103546024094 (dinaulng)

Tel: 02-8736045-6 Email: blueconsultant2546(@gmail.com

PM-10 High Volume Sampler Calibration

SITE
Site: Blue
Sampler: PM#1
Recorder Kimhan P.

Date: 02/05/2023
Test: Supackak S.
Approval: Nidda A.

CONDITIONS
Sea Level Pressure (hPa): 1009.0 Corrected Pressure (mm Hg) : 756.8
Temperature (deg C): 30.0 Temperature (deg K): 303.0
Seasonal SL Press. (hPa): 1013.0 Corrected Seasonal (mm Hg) : 759.8
Seasonal Temp. (deg C): 31.0 Seasonal Temp. (deg K): 304.0
CALIBRATION ORIFICE
Make: Tisch Slope: 1.26614
Model: Intercept: -0.02116
Serial#: 1635 Date Certified: 1 Aug 22
TEST
Plate or H20 Qa I IC LINEAR
Test # (in) (m3/min) (chart) (corrected) REGRESSION
1 12.40 1.185 34.0 21.51 Slope (m)= 16.8932
2 10.00 1.062 30.0 18.98 Intercept (b)= 1.1219
3 7.40 0.937 26.0 16.45 Corr. coeff. (r)= 0.9964
4 4.80 0.760 22.0 13.92 SFR = 1.131
5 3.00 0.593 18.0 11.39 SSP = 31.96
# of Observations: 5
Range of Chart 30
at SFR £10% 34

20.0

Calibrated by

Chart Recorder

50 Approved by

0.0
0.00

0.75 1.00 1.25

m3/min.

02/05/2023
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Tel: 02-8736045-6 Email: blueconsultant2546(@gmail.com

oM 0103546024094 (A 1ina1ulng))

PM-10 High Volume Sampler Calibration

Site: Blue

Sampler: PM#4

Recorder Kimhan P.

SITE

Date: 02/05/2023
Test: Supackak S.
Approval: Nidda A.

CONDITIONS
Sea Level Pressure (hPa): 1009.0 Corrected Pressure (mm Hg) : 756.8
Temperature (deg C): 30.0 Temperature (deg K): 303.0
Seasonal SL Press. (hPa): 1013.0 Corrected Seasonal (mm Hg) : 759.8
Seasonal Temp. (deg C): 31.0 Seasonal Temp. (deg K): 304.0
CALIBRATION ORIFICE
Make: Tisch Slope: 1.26614
Model: Intercept: -0.02116
Serial#: 1635 Date Certified: 1 Aug 22
TEST
Plate or H20 Qa I IC LINEAR
Test # (in) (m3/min) (chart) (corrected) REGRESSION
1 11.00 1.185 42.0 26.58 Slope (m)= 18.4703
2 8.00 1.062 36.0 22.78 Intercept (b)= 3.7403
3 6.20 0.937 32.0 20.25 Corr. coeff. (r)= 0.9863
4 4.00 0.760 28.0 17.72 SFR = 1.131
5 2.40 0.593 24.0 15.19 SSP = 38.92
# of Observations: 5
Range of Chart 36
at SFR £10% 41

20.0

15.0

Chart Recorder

10.0

1.00 1.25

m3/min.

Wa Cal ‘BiKUKIava1NAN Corr. coeff . Uaun3n 0.99

Calibrated by

Approved by




e

Limited

Consultant

Partnership

Y

avilszdadia

Wauduiine ug Aeudauau

oM 0103546024094 (A 1ina1ulng))

Tel: 02-8736045-6 Email: blueconsultant2546(@gmail.com

32/751 aunsENgNA HYINIIAT IVATNAT NFUNNUHIUAS 10140

PM-10 High Volume Sampler Calibration

Site: Blue

Sampler: PM#5

Recorder Kimhan P.

SITE

Date: 02/05/2023
Test: Supackak S.
Approval: Nidda A.

CONDITIONS
Sea Level Pressure (hPa): 1009.0 Corrected Pressure (mm Hg) : 756.8
Temperature (deg C): 30.0 Temperature (deg K): 303.0
Seasonal SL Press. (hPa): 1013.0 Corrected Seasonal (mm Hg) : 759.8
Seasonal Temp. (deg C): 31.0 Seasonal Temp. (deg K): 304.0
CALIBRATION ORIFICE
Make: Tisch Slope: 1.26614
Model: Intercept: -0.02116
Serial#: 1635 Date Certified: 1 Aug 22
TEST
Plate or H20 Qa I IC LINEAR
Test # (in) (m3/min) (chart) (corrected) REGRESSION
1 6.00 1.185 38.0 24.04 Slope (m)= 17.9416
2 4.40 1.062 36.0 22.78 Intercept (b)= 3.2077
3 3.80 0.937 32.0 20.25 Corr. coeff. (r)= 0.9955
4 2.80 0.760 26.0 16.45 SFR = 1.131
5 0.80 0.593 22.0 13.92 SSP = 37.13
# of Observations: 5
Range of Chart 35
at SFR +10% 39
30.0
25.0 /
20.0 ./
R (/// Calibrated by
§ 15.0 .//

10.0

1.25

m3/min.

Approved by

02/05/2023
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Tel: 02-8736045-6 Email: blueconsultant2546(@gmail.com

32/751 aunsENgNA HYINIIAT IVATNAT NFUNNUHIUAS 10140

PM-10 High Volume Sampler Calibration

Site: Blue

Sampler: PM#8

Recorder Kimhan P.

SITE

Date: 02/05/2023
Test: Supackak S.
Approval: Nidda A.

CONDITIONS
Sea Level Pressure (hPa): 1009.0 Corrected Pressure (mm Hg) : 756.8
Temperature (deg C): 30.0 Temperature (deg K): 303.0
Seasonal SL Press. (hPa): 1013.0 Corrected Seasonal (mm Hg) : 759.8
Seasonal Temp. (deg C): 31.0 Seasonal Temp. (deg K): 304.0
CALIBRATION ORIFICE
Make: Tisch Slope: 1.26614
Model: Intercept: -0.02116
Serial#: 1635 Date Certified: 1 Aug 22
TEST
Plate or H20 Qa I IC LINEAR
Test # (in) (m3/min) (chart) (corrected) REGRESSION
1 3.60 1.185 34.0 21.51 Slope (m)= 14.4358
2 2.80 1.062 30.0 18.98 Intercept (b)= 4.1111
3 2.00 0.937 28.0 17.72 Corr. coeff. (r)= 0.9966
4 1.40 0.760 24.0 15.19 SFR = 1.131
5 1.00 0.593 20.0 12.65 SSP = 32.29
# of Observations: 5
Range of Chart 31
at SFR £10% 34
25.0
/
20.0
A

15.0

Chart Recorder

10.0

1.25

m3/min.

Calibrated by

Approved by

02/05/2023
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Tel: 02-8736045-6 Email: blueconsultant2546(@gmail.com

PM-10 High Volume Sampler Calibration

SITE
Site: Blue
Sampler: PM#10
Recorder Kimhan P.

Date: 02/05/2023
Test: Supackak S.
Approval: Nidda A.

CONDITIONS
Sea Level Pressure (hPa): 1009.0 Corrected Pressure (mm Hg) : 756.8
Temperature (deg C): 30.0 Temperature (deg K): 303.0
Seasonal SL Press. (hPa): 1013.0 Corrected Seasonal (mm Hg) : 759.8
Seasonal Temp. (deg C): 31.0 Seasonal Temp. (deg K): 304.0
CALIBRATION ORIFICE
Make: Tisch Slope: 1.26614
Model: Intercept: -0.02116
Serial#: 1635 Date Certified: 1 Aug 22
TEST
Plate or H20 Qa I IC LINEAR
Test # (in) (m3/min) (chart) (corrected) REGRESSION
1 11.00 1.185 56.0 35.43 Slope (m)= 27.1264
2 9.00 1.062 50.0 31.64 Intercept (b)= 2.9722
3 7.00 0.937 44,0 27.84 Corr. coeff. (r)= 0.9980
4 4.60 0.760 38.0 24.04 SFR = 1.131
5 2.80 0.593 30.0 18.98 SSP = 53.17
# of Observations: 5
Range of Chart 49
at SFR +10% 57
40.0
35.0 »
30.0
25.0 .
4 Calibrated by
20.0 {

Chart Recorder

15.0

10.0

Approved by

1.25

m3/min.
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Tel: 02-8736045-6 Email: blueconsultant2546(@gmail.com

PM-10 High Volume Sampler Calibration

SITE
Site: Blue
Sampler: PM#12
Recorder Kimhan P.

Date: 02/05/2023
Test: Supackak S.
Approval: Nidda A.

CONDITIONS
Sea Level Pressure (hPa): 1009.0 Corrected Pressure (mm Hg) : 756.8
Temperature (deg C): 30.0 Temperature (deg K): 303.0
Seasonal SL Press. (hPa): 1013.0 Corrected Seasonal (mm Hg) : 759.8
Seasonal Temp. (deg C): 31.0 Seasonal Temp. (deg K): 304.0
CALIBRATION ORIFICE
Make: Tisch Slope: 1.26614
Model: Intercept: -0.02116
Serial#: 1635 Date Certified: 1 Aug 22
TEST
Plate or H20 Qa I IC LINEAR
Test # (in) (m3/min) (chart) (corrected) REGRESSION
1 11.20 1.185 48.0 30.37 Slope (m)= 24.6690
2 8.80 1.062 42.0 26.58 Intercept (b)= 0.8995
3 7.00 0.937 38.0 24.04 Corr. coeff. (r)= 0.9970
4 4.40 0.760 32.0 20.25 SFR = 1.131
5 2.80 0.593 24.0 15.19 SSP = 45.51
# of Observations: 5
Range of Chart 42
at SFR £10% 49

30.0 //.
20.0

15.0 /

10.0

Calibrated by

Chart Recorder

Approved by

0.75 1.00 1.25

m3/min.

02/05/2023
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Tel: 02-8736045-6 Email: blueconsultant2546(@gmail.com

PM-10 High Volume Sampler Calibration

SITE
Site: Blue Date: 02/05/2023
Sampler: pM#14 Test: Supackak S.
Recorder Kimhan P. Approval: Nidda A.
CONDITIONS
Sea Level Pressure (hPa): 1009.0 Corrected Pressure (mm Hg) : 756.8
Temperature (deg C): 30.0 Temperature (deg K): 303.0
Seasonal SL Press. (hPa): 1013.0 Corrected Seasonal (mm Hg) : 759.8
Seasonal Temp. (deg C): 31.0 Seasonal Temp. (deg K): 304.0
CALIBRATION ORIFICE
Make: Tisch Slope: 1.26614
Model: Intercept: -0.02116
Serial#: 1635 Date Certified: 1 Aug 22
TEST
Plate or H20 Qa I IC LINEAR
Test # (in) (m3/min) (chart) (corrected) REGRESSION
1 11.80 1.185 54.0 34.17 Slope (m)= 29.7519
2 9.80 1.062 48.0 30.37 Intercept (b)= -1.1819
3 7.60 0.937 42.0 26.58 Corr. coeff. (r)= 0.9999
4 5.00 0.760 34.0 21.51 SFR = 1.131
5 3.20 0.593 26.0 16.45 SSP = 51.30
# of Observations: 5
Range of Chart 47
at SFR +10% 56
40.0
35.0
30.0 /
=e / Calibrated by

20.0 /

15.0

Chart Recorder

10.0

Approved by

0.00 0.25 0.50 0.75 1.00 1.25

m3/min.
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PM-10 High Volume Sampler Calibration

SITE
Site: Blue
Sampler: PM#15
Recorder Kimhan P.

Date: 02/05/2023
Test: Supackak S.
Approval: Nidda A.

CONDITIONS
Sea Level Pressure (hPa): 1009.0 Corrected Pressure (mm Hg) : 756.8
Temperature (deg C): 30.0 Temperature (deg K): 303.0
Seasonal SL Press. (hPa): 1013.0 Corrected Seasonal (mm Hg) : 759.8
Seasonal Temp. (deg C): 31.0 Seasonal Temp. (deg K): 304.0
CALIBRATION ORIFICE
Make: Tisch Slope: 1.26614
Model: Intercept: -0.02116
Serial#: 1635 Date Certified: 1 Aug 22
TEST
Plate or H20 Qa I IC LINEAR
Test # (in) (m3/min) (chart) (corrected) REGRESSION
1 10.60 1.185 62.0 39.23 Slope (m)= 30.5908
2 9.20 1.062 56.0 35.43 Intercept (b)= 2.8656
3 7.20 0.937 50.0 31.64 Corr. coeff. (r)= 0.9978
4 4.60 0.760 40.0 25.31 SFR = 1.131
5 2.80 0.593 34.0 21.51 SSP = 59.20
# of Observations: 5
Range of Chart 55
at SFR £10% 64

40.0

e

30.0

Calibrated by

25.0

20.0

Chart Recorder

15.0

Approved by

1.25

m3/min.

02/05/2023
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32/751 aunsENgNA HYINIIAT IVATNAT NFUNNUHIUAS 10140

PM-10 High Volume Sampler Calibration

Site: Blue

Sampler: PM#16

Recorder Kimhan P.

SITE

Date: 02/05/2023
Test: Supackak S.
Approval: Nidda A.

CONDITIONS
Sea Level Pressure (hPa): 1009.0 Corrected Pressure (mm Hg) : 756.8
Temperature (deg C): 30.0 Temperature (deg K): 303.0
Seasonal SL Press. (hPa): 1013.0 Corrected Seasonal (mm Hg) : 759.8
Seasonal Temp. (deg C): 31.0 Seasonal Temp. (deg K): 304.0
CALIBRATION ORIFICE
Make: Tisch Slope: 1.26614
Model: Intercept: -0.02116
Serial#: 1635 Date Certified: 1 Aug 22
TEST
Plate or H20 Qa I IC LINEAR
Test # (in) (m3/min) (chart) (corrected) REGRESSION
1 8.20 1.185 50.0 31.064 Slope (m)= 15.3161
2 6.60 1.062 48.0 30.37 Intercept (b)= 13.6893
3 5.00 0.937 44.0 27.84 Corr. coeff. (r)= 0.9976
4 3.20 0.760 40.0 25.31 SFR = 1.131
5 1.80 0.593 36.0 22.78 SSP = 49.01
# of Observations: 5
Range of Chart 47
at SFR £10% 51
35.0
e

N
3
o

Chart Recorder

o
5}

10.0

1.25

m3/min.

Calibrated by

Approved by

02/05/2023
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Tel: 02-8736045-6 Email: blueconsultant2546(@gmail.com

PM-10 High Volume Sampler Calibration

SITE
Site: Blue
Sampler: PM#17
Recorder Kimhan P.

Date: 02/05/2023
Test: Supackak S.
Approval: Nidda A.

CONDITIONS
Sea Level Pressure (hPa): 1009.0 Corrected Pressure (mm Hg) : 756.8
Temperature (deg C): 30.0 Temperature (deg K): 303.0
Seasonal SL Press. (hPa): 1013.0 Corrected Seasonal (mm Hg) : 759.8
Seasonal Temp. (deg C): 31.0 Seasonal Temp. (deg K): 304.0
CALIBRATION ORIFICE
Make: Tisch Slope: 1.26614
Model: Intercept: -0.02116
Serial#: 1635 Date Certified: 1 Aug 22
TEST
Plate or H20 Qa I IC LINEAR
Test # (in) (m3/min) (chart) (corrected) REGRESSION
1 12.60 1.185 50.0 31.64 Slope (m)= 25.5079
2 10.00 1.062 44.0 27.84 Intercept (b)= 1.1506
3 7.60 0.937 40.0 25.31 Corr. coeff. (r)= 0.9986
4 4.80 0.760 32.0 20.25 SFR = 1.131
5 3.00 0.593 26.0 16.45 SSP = 47.40
# of Observations: 5
Range of Chart 44
at SFR £10% 51
35.0
/

Ve

Calibrated by

N
o
o

Chart Recorder

o
o

10.0

Approved by

5.0

0.0
0.00

0.75 1.00 1.25

m3/min.

02/05/2023




~ RECALIBRATION

I I ' :H : DUE DATE:
| ‘ ) November 28, 2023

Environmental

% ;.é E/%% ..

Calibration Certification Information
Cal. Date: November 28, 2022 Rootsmeter S/N: 438320 Ta: 294 °K
Operator:  lim Tisch Pa: 748.8 mm Hg
Calibration Model #:  TE-5025A Calibrator S/N: 1290
Vol. Init Vol. Final AVol. ATime AP AH
Run (m3) (m3) (m3) {min) (mm Hg) (in H20)

i | 1 2 1 1.3960 3.2 2.00

2 3 4 1 0.9800 6.4 4.00

3 5 6 1 0.8770 8.0 5.00

4 7 8 1 0.8370 8.8 5.50

5 9 10 1 0.6930 12.8 8.00

Data Tabulation

Vstd Qstd 1/ a2 )( " ) Qa AH( Ta/ Pa)
(m3) (x-axis) (y-axis) Va (x-axis) (y-axis)
0.9944 0.7123 1.4133 0.9957 0.7133 0.8862
0.9901 1.0103 1.9987 0.9915 1.0117 1.2532
0.9880 1.1266 2.2346 0.9893 1.1281 1.4011
0.9869 1.1791 2.3436 0.9882 1.1807 1.4695
0.9816 1.4164 2.8265 0.9829 1.4183 1.7723
m= 2.00726 m= 1.25691
QSTD = -0.02247 QA b= -0.01409
r= 0.99994 r= 0.99994
Calculations
Vstd=|AVol((Pa-AP)/Pstd)(Tstd/Ta) Va=|AVol{(Pa-AP)/Pa)
Qstd=|Vstd/ATime Qa=|Va/ATime

For subsequent flow rate calculations:

Qstd= 1/m<( JAH(%—-)(—%?—))-I:) Qa= 1/m<< AH(Ta/Pa))-b)

Standard Conditions
Tstd: 298.15 - RECALIBRATION
Pstd: 760 mm Hg
Key US EPA recommends annual recalibration per 1998
AH: calibrator manometer reading (in H20) 40 Code of Federal Regulations Part 50 to 51,
AP: rootsmeter manometer reading (mm Hg) Appendix B to Part 50, Reference Method for the
Ta: actual absolute t.emperature (°K) Determination of 5u5pended Particulate Matter in
Pa: actual barometric pressure (mm Hg) the Atmosphere, 9.2.17, page 30
b: intercept
m: slope
Tisch Environmental, Inc. www.tisch-env.com
145 South Miami Avenue TOLL FREE: (877)263-7610

Village of Cleves, OH 45002 FAX: (513)467-9009
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Calibratech Co.,Ltd. B - - el
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 CALIBRATION 0030
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech_cal@yahoo.com, calibratech .cal@hotmail.com
Certificate of Calibration
Certificate No. : 65-400665-1 Page : 10f2

Submitted by :

Equipment :

Environment :

Date of Received :

Date of Calibration :

Date of Issue :

Calibrated by :

Calibration Metho_d :

TNP Environment Co., Ltd.

332/173 Moo 3 Bang Rak Phatthana, Bang Bua Thong. Nonthaburi 11110

Air Chamber (Oven)

Manufacturer : Memmert Model : UF75
Range : N/A "C Resolution : 0.1 "C
Serial No. : B320.0251 ID No. : N/A

On site calibration was carried out at the Laboratory, TNP Environment Co., Ltd.

Ambient Temperature : (27.0t028.0 "C
Relative Humidity : (40 to 45) %
Line Voltage : (228.0 t0 230.0) V

26 December 2022

26 December 2022

28 December 2022
Permpon Chanpu
CAL-M4004, TLAS G-20

The temperature scale used was based on ITS-90

Reference Standard Instruments : This certification is traccable to the International System of Units

Standard Digital Thermometer with Thermocouple probe

1D No. Cert. No. Due Date Traceability
400029 & 400030  65-400548-1 26 Apr 2023 National Institute of Metrology Thailand (NIMT)

Approved b

Supervisor

The Uncertainties are for a confidence probability of approximately 95%

This cerificate may not be reproduced other than in full except with the prior written approval of the Calibratech Co.,Ltd.

CAL-F0031-03

ElSeE

www salibrate e th



CAL

Calibratech Co.,Ltd.
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel.(02) 964-6211 Fax.(02) 964-5155. e-mail : calibratech_cal(@yahoo.com, calibratech cal@hotmail.com
Certificate of Calibration
Certificate No. :65-400665-1 Page : 2 of 2

Result of Calibration : Without Adjustment
UUC Condition As-Received : Good
Function : Temperature measurement

This instrument was setting air ventilation at position 0 (close)

Inside of Chamber

J_, W =040 m
A S 4 s D =033 m
! ? H =056 m
3
(;3 Capacity = 0.07 m
H
6 H/2 8
9 ?
o< Tl
W2
5c
D
np b2
ke ‘ Front _
-« W L4
Test Setting Indicating
. ] Measured Temperature (" C) (@ Sensor No. Uncertainty
Point | Temperature | Temperature
("C) ("C) (“C) 1 2 3 4 5 6 7 8 9 { £806 )
104.0 104.0 104.0 1042110411 104.2( 104.0| 103.8] 103.9] 103.9] 103.9] 104.0 0.69
180.0 180.0 180.0 179.6 1 179.6 | 179.7[ 179.8 [ 180.2[ 179.5| 179.0| 179.8] 180.5 1.0
Test Setting Indicating Measured Measured Overall
Point Temperature Temperature Uniformity Stability Variation
("C) ("C) ("C) (e (M) (°C)
104.0 104.0 104.0 0.4 0.1 0.7
180.0 180.0 180.0 1.7 0.3 2.0

Remark The uncertainty is not combine uniformity of the air chamber

This result of calibration was found accurate as shown on date and place of calibration only.
This reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factork =2 ,
providing a level of confidence of approximately 95%

3 OU() E
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"AL-F0031-03



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

Certificate of Calibration

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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NSC-TISI-TIS17025

CALIBRATION 0008

Certificate No. : 22H1779

Page: 1o0of 2

Equipment : Digital Thermo-Hygrometer
Manufacturar: Extoech This certificate may not be reproduced other than in full,
except with the prior written approval of the head of
Model : 448514 Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: PONPE 5816745
ID No.: TNP.LAB.04

Condition As-Received: Used Item

Received Date: 24 August 2022
Calibration Date: 27 August 2022
Reference: 2208-0843WN Submitted by: TNP ENVIRONMENT CO.,LTD

Ambient Temperature: ( 25 * 3 ) °C

Relative Humidity:
Nonthaburi 11110

(50 + 20 ) % 332/173 Moo 3, Bang Rak Phatthana, Bang Bua Thong,

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

Condition of this result of calibration

1.Reference standards iﬁstuments r

Instrument Model Serial No. Certificate No. Due Date
1) Standard Chilled Mirror Hygrometer Sensor Dew Prime I 31863 19714 17 Sep 2022
2) Standard Humidity/Temperature Meter 400 10240757 TH-0125-21 13 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 Standards and Technology (NIST) , The United States of America
-National Institute of Metrology Thailand (NIMT)

Calibrated by : Somchai Dumwor Approved Signatory :
Issue Date : 30 August 2022

B 0295353



Result of Calibration:- Without Adjustment

Function: Humidity measurement.
Reference Standard uuc*
Temperature Humidity Reading Error
(°C) (%R.H.) (%R.H.) (%R.H.)
25.0 50.1 47 -3.1
Result of Calibration:- Without Adjustment
Function: Temperature measurement for indoor sensor.
Standard uuc*
Temperature Reading Error
(°C) (°C) (°C)
20.02 20.1 0.08
25.03 254 0.37

UUC” : Unit Under Calibration

Cert. No.: 22H1779
Page.: 2 of 2

Uncertainty
of Measurement
(x%R.H.)
1.6

Uncertainty
of Measurement
*°C)
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%.

-00o-

al1123137



\\\‘\\“I”»""/;

i
N

N~
N

/g:n\

o
- /'-_\
~ Microtech Calibration laboratory 7l

M
II/I,

NSC-TISI-TIS 17025
CALIBRATION 0228

53/154 Moo 2, Semafahkarm Road, Tumbon Khukhot, Amphur Lamlukka, Pathumthani 12130
53/154 Ay 2 nuuiALWMhASIU chuanna ainaaianm dbndaunusid 12130
Tel. 02-9877200 Fax. 02-9877205

TM22 - 1588A

Page : lof 4
Certificate of Calibrati
Customer : TNP ENVIRONMENT CO.,.LTD.
Address : 332/173 Moo 3 Bang Rak Phatthana, Bang Bua Thong, Nonthaburi 11111

Description of Equipment

se

Electronic Balance

Manufacturer : Shimadzu

Model : AP225WD

Serial Number : D316301848

ID. / Control Number : TNP.LAB.30

Made In : Philippines

Location : On - Site

Environmental Conditions : Temperature (25+-10) °C
Humidity (50+/-25)%RH
Atmospheric Pressure( 1010 +/- 10 ) mbar

Calibration Date 3 APR 18, 2022

Issue Date $ APR 20, 2022

Uncertainty of Measurement
The reported uncertainty is based on a standard uncertainty multiplied by coverage factor of k = 2. It has been evaluated
according to the "Expression of the Uncertainty of Measurement in Calibration (M3003) " which provides a level of

confidence approximately 95%.

Calibrated by : Sarawut Khrueapan Approved by :

Laboratory Manager

Rev.00 Feb 2012 MCL - FM44
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Microtech Calibration Laboratory Co., Ltd.

M22 - 1588A
3of 4

Certificate No. :
Page :

rtifi libration
Description Electronic Balance Serial Number : D316301848 Resolution 0.0001,0.00001 g
Manufacturer Shimadzu ID. /Control Number : TNP.LAB.30 Order No. i 1398 - 22
Model AP225WD Made In : Philippines Received Date APR 18, 2022
Unit T g Capacity 220 g Calibration Date : APR 18, 2022
Result of Calibration : Without Adjustment Resolution : 0.0001,0.00001 g
Range : 200 8
2. Departure From Nominal Value
Nominal vucC* vuc* Uncertainty of
Value Reading Error Measurement
g g g +-g
0 0.00000 0.00000 0.00013
0.1 0.10003 0.00003 0.00013
0.2 0.20002 0.00002 0.00022
0.5 0.50002 0.00002 0.00043
1 1.00002 0.00002 0.00043
2 2.00005 0.00005 0.00043
5 5.00007 0.00007 0.00068
10 10.00006 0.00006 0.00068
20 20.00003 0.00003 0.00068
50 49.99997 -0.00003 0.00068
100 99.99999 -0.00001 0.00068
200 199.9999 -0.0001 0.00068

UUC* = Unit Under Calibration

wioi Laberatary, Cokgd

11 L

stla b kg s iy uayvesves e

Rev.00 Feb 2012

MCL - FM44
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; Ricrotech Calibration lsbarstory Certificate No. : M22 - 1588A
Microtech Calibration Laboratory Co., Ltd. Page : 4of 4
rtifi f Calibration
Description Electronic Balance Serial Number D316301848 Resolution
Manufacturer Shimadzu ID. /Control Number : TNP.LAB.30 Order No. 1398 - 22
Model AP225WD Made In : Philippines Received Date APR 18, 2022
Unit g Capacity 220 g Calibration Date : APR 18, 2022
Result of Calibration : Without Adjustment Resolution : 0.0001,0.00001 g
Range : 200
3. Effect of Center Loadding
(X) () C D
A
B E
Nominal UUC* Reading
Load A B C - D E Maximum Difference
g 4 g g g
50 40.999971 49.99997 49.99995 | 49.99996 | 49.99996 0.00002

4, Effect Tare Function

A Mass of 50 g Was Placed to Various Position on The Pan.

The Weighing Machine Reading Error Obtained Is Given In Table

Nominal Tare Standard Weight UUC* Reading UUC* Error
Weight g g g
g Tare 0.00000 0.00000
{6 at 20 % 20.0000 20.0001 0.0001
at 100 % 100.0000 100.0002 0.0002

UUC* = Unit Under Calibration

wwivn NI sssnanss

AYRN I ™

Microtech Calibiaiion Laberatory Co.,Lid
vign lulnsna M@ uavuemne’ e

Rev.00 Feb 2012

MCL - FM44




MC L Certificate No. : M22 - 1588A

Miccotach Calibration laboratory

Microtech Calibration Laboratory Co., Ltd. Page : 20of 4

Certificate of Calibration

Description : Electronic Balance Serial Number : D316301848 Resolution s 0.0001,0.00001 g
Manufacturer : Shimadzu ID. /Control Number : TNP.LAB.30 Order No. H 1398 - 22

Model : AP225WD Made In : Philippines Received Date  : APR 18, 2022
Unit I Capacity : 220 g Calibration Date : APR 18, 2022

Calibration Method
The Electronic balance was measured using standard weight following to in house calibration method MCL-CP14 and basd on UKAS
LAB 14:Edition 5 July 2015

This result was found accurate as shown on date and place of calibration only.
Reference Standar

Description Model Serial No. Certificate No. Due Date

Standard Weight Set 50 mg -2 kg N/A B0-0805057/20 MAY 09, 2021

Traceability of Measurement
The measurements are traceable to international system of units (SI)

The certificate is traceable to through Thai Heart Calibration Co.,Ltd.

Range : 200 g “ Resolution : 0.0001,0.00001 g

1. Repeatability of Balance

Nominal Standard Deviation
Value of Reading
g £
0 0.00000
200 0.0000

MCL

don Laberatory Co.,Ltd

Microtech Calibratic .‘ e
S Tulasma mdTid LAYUeTING: 910

Rev.00 Feb 2012 MCL - FM44



9 METROLOGY SYSTEM ( THAILAND ) CO.,LTD.
' <O uiban

ANSI National Accreditalion Board

"
f.l,fg:.\‘

’//'““-\ ACCREDITED
(o))
o
~
= Certificate Number : SPR22110273-1 Page: 1 of 3
S
- Customer : TNP ENVIRONMENT CO.,LTD.
=
o 332/173 Moo.3, Bang Rak Phatthana, Bang Bua Thong, Nonthaburi
=
il 11110
6_\.
@
= Equipment Name . Electronic Balance
Q
0?1 Manufacturer : N/A
&
;3.* Model . 20002
3 Serial Number T 4181
=of
D
= ID. Number T N/A
4
2
N Environmental Conditions
— Ambient Temperature 2 230G 2 °C Received Date : 15 Nov 2022
_{
=y
&, Relative Humidity : 50% t15% Calibration Date © 17 Nov 2022
QD
a Location of Calibration . In-Lab Recommend Due Date : 17 Nov 2023
: 3 Calibration Procedure : SP-CPM-04-01 Date of Issue : 18 Nov 2022
>
)
» Method of Calibration
é This certifies that the above instrument was calibrated in compliance with the calibration system
1
¥ requirement of ISO/IEC 17025:2017 in accordance with reference procedure. Standards used to perform
n
= this calibration are certified by to NIST or equivalent, National metrology institute, Natural physical constants,
o
3. consensus standards. The result reported herein apply only to the calibration of the item described above as
29
Ez) received.Our decision rule is to contact the customer if the item pass and fail calibration when the results
é 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
}2))
g reproduced except in full,without written approval of SP Metrology System (Thailand).
=o
i
c
) .
. Calibrated by : Mr.Navaporn Uengseng Approved by
=
o Calibration Officer
hS)}
% Authorized Signatory

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

Certificate Number : SPR22110273-1

Reference Standards

> “
e
ANSI National Accreditation Boerd
m el L Gl e

F o e, e
%/—\:\. ACCREDITED

ESO/MC (7025

AR CALIBRATION AND

DIMENSIONAL MEASUREMENT
ACT - 2050

Page :2 of 3

=
V

Equipment Name Model Serial No. Certificate No. | Due. Date
Standard Weight Set N/A SS6K3324-16 SPR21120375-3 | 06 Jan 2023
Traceability

This certification is traceable to the International System of Unit maintained at :
SP Metrology - SP Metrology system (Thailand) Co.Ltd.

SP-FM-04-15 rev.0
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9 METROLOGY

SYSTEM ( THAILAND ) CO.,LTD.

\\\\‘\"]“I"/t,
S AN 7
=T
[ ] l ] :{’4//%\\:\:. C iR EDI)'T D
esult of Calibration “& ===
Certificate No. : SPR22110273-1 Page: 3 0of 3
Range capacity : 0 to 2000 g Resolution: 0.01 o
Repeatability ( n = 10 number of measurement )
St Weight
ghdard ¥aigh Standard Deviation
(9)
2000 0.000
Departure of indication from nominal Value Unit: g
Nominal uuc Error Uncertainty
Value Reading (+)
No Load 0.00 0.00 0.0058
200.0 200.00 0.00 0.0058
400.0 400.00 0.00 0.0058
600.0 600.00 0.00 0.0058
800.0 800.00 0.00 0.0059
1000.0 1000.00 0.00 0.0061
1200.0 1200.00 0.00 0.0062
1400.0 1400.00 0.00 0.0063
1600.0 1600.00 0.00 0.0065
1800.0 1800.00 0.00 0.0066
2000.0 2000.00 0.00 0.0065
Off — Center Loading A mass of 500 g was placed to various
Center 500.00 ¢ positions on the pan. The weighing machine
Front 500.00 ¢ reading error obtained is given in table.
Back 500.00 g
Left 500.00 g b
Right 500.00 g L C R
Maximum F
difference g —
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, providing a level of confidence approximately 95%

— End of Certificate -

SP-FM-04-15 REV.0



WevnaInd e ug Aowdauauri  Blue Consultant Limited Partnership

32/751 ﬂ%%ﬂiz’ﬁ’]a“ﬁﬂ LL“ll’J\‘]‘Yj\?ﬂE L°l|@l°/j{1ﬂ§ ﬂ?xﬂL‘ﬂ‘W"‘J 10140

117.0-2873-6045-6 1n3813 0-2873-6046

Wl Jidnadenziiontuluayyiasaind 14 Fiwmnaw 2563

Equipment :

Serial No. : 250, 875,1258, 99, 374, 2013, 3205,

NOx Analyzer

CALIBRATION REPORT
Brand/Model: API/200A, Teledyne-AP1/T200, Thermo/17C
Date of Calibrate : May 2, 2023

17C-68152-359, 17C-68153-359

Reference Standard
Certification Date: October 29, 2019

Component: SO2: 55.62 ppm, NO: 57.21 ppm, CO : 4,551 ppm

Cylinder No.: EB0128767
Expiry Date: October 29, 2027

Calibration Check ( Before adjust )

Zero Span
Serial Reading Value | Expected Value Drift Reading Value Ef/paelﬁfd Drift
No. (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)
NO/NO2/NOx NO/NO2/NOx NO/NO2/NOx NO/NO2/NOx NO/NO2/NOx | NO/NO2/NOx
250 3.6/2.1/5.7 0/0/0 3.6/2.1/5.7 397.8/3.1/400.9 400/0/400 -2.2/3.1/0.9
875 2.71-1.3/1.4 0/0/0 2.7/-1.3/1.4 398.8/2.0/400.8 400/0/400 -1.2/2.0/0.8
1258 4.7/2.3/7.0 0/0/0 4.7/2.3/7.0 395.8/4.3/400.1 400/0/400 -4.2/4.3/0.1
99 3.1/2.1/5.2 0/0/0 3.1/2.1/5.2 397.5/3.0/400.5 400/0/400 -2.5/3.0/0.5
374 4.1/2.4/6.5 0/0/0 4.1/2.4/6.5 401.5/3.3/404.8 400/0/400 1.5/3.3/4.8
2013 3.8/1.5/5.3 0/0/0 3.8/1.5/5.3 398.4/3.5/401.9 400/0/400 -1.6/3.5/1.9
3205 4.2/1.8/6.0 0/0/0 4.2/1.8/6.0 396.5/3.2/399.7 400/0/400 -3.5/3.2/-0.3
17C-68152-359 3.5/1.3/4.8 0/0/0 3.5/1.3/4.8 396.7/4.1/400.8 400/0/400 -3.3/4.1/0.8
17C-68153-359 4.4/1.7/6.1 0/0/0 4.4/1.7/6.1 401.4/4.0/405.4 400/0/400 1.4/4.0/5.4
Calibration Check ( After adjust )
Zero Span
Serial Reading Value | Expected Value Drift Reading Value E)g)aelﬁfd Drift
No. (Ppb) (PpD) (ppb) (ppb) (ppb) (Ppb)
NO/NO2/NOx NO/NO2/NOx NO/NO2/NOx NO/NO2/NOx NO/NO2/NOx | NO/NO2/NOx
250 0/0/0 0/0/0 0/0/0 400/0/400 400/0/400 0/0/0
875 0/0/0 0/0/0 0/0/0 400/0/400 400/0/400 0/0/0
1258 0/0/0 0/0/0 0/0/0 400/0/400 400/0/400 0/0/0
99 0/0/0 0/0/0 0/0/0 400/0/400 400/0/400 0/0/0
374 0/0/0 0/0/0 0/0/0 400/0/400 400/0/400 0/0/0
2013 0/0/0 0/0/0 0/0/0 400/0/400 400/0/400 0/0/0
3205 0/0/0 0/0/0 0/0/0 400/0/400 400/0/400 0/0/0
17C-68152-359 0/0/0 0/0/0 0/0/0 400/0/400 400/0/400 0/0/0
17C-68153-359 0/0/0 0/0/0 0/0/0 400/0/400 400/0/400 0/0/0
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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 17 May, 2022 Certification No. 181/22
Page : 1 of 6

Object . Precision Weather Station

Manufacturer : Davis Instruments

Type : Vantage Pro 2 Model No, 2 6152C

Mfg Code : Display BE190314017 Transmitter BE190314017

Customer : Blue Consultant Limited Partnership.

32/751 Thanon Pracha Uthit, Thung Khru,
Thung Khru, Bangkok 10140.

Calibration Condition : Temperature 25.1 °C  Barometric Pressure 1010.5 hPa

NATIONAL STANDARD WIND TUNNEL : Thermal Anemometer 642 S/N 91563

: HOOK GAGE NO 1425 : Wind Aloft Plotting Board
N.I.S.T. Test Reference Number 731/241460 : Standard Velocity at 20 - 30 m/sec
: Ultrasonic Anemometer Model DA-650-3TV (sensor TR-90AH)

Serial Number 110730029 (sensor 120629586)
JAPAN QUALITY ASSURANCE ORGANIZATION : Standard Velocity at 0 - 20 m/sec
STANDARD THERMOMETER : Theodor Friedrich : Dry No.8390/94 Wet No. 8389!941

: Thermoschneider No.9188 : testo, testo 645 senamhﬁ&‘gs

Type PTB220 No w,zeoonﬁ -

(Auqthor]sed Slgnstorv) ,-.‘i |

\__._ A"af

; \forthe(flnef /=

)‘\'

echanical Engineer Su'h %lldar‘d ftlsl’);%ﬁén(
AL

-..m__



Calibr

THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No. 181/22

17 May, 2022 Page : 2 of 6
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER

Ultrasonic Anemometer | Pressure | Vacumm | Velocity Veloeity Correction
m/sec inches H20 | inches H20 | m/sec m/sec m/sec
1.00 - - - 0.9 0.10
3.02 = - » 27 0.32
5.00 = - - 4.9 0.10
7.00 g = = 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 - - 19.3 0.72

Wind Aloft Plotting Board.

US.DEPARTMENT OF COMMERCE WEATHER BUREAU

WIND DIRETION

TESTED WIND DIRECTION

0
90
180

270

Mechanical Engineer
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THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 0-2396-0156,0-2399-0469

The Result of Calibration

Certification No. 181/22

17 May, 2022 Page : 3 of 6
Standard Barometer Tested Barometer Correction

Pressure Pressure

7656.11 756.4 -0.29
756.26 756.6 -0.34
756592 756.2 -0.28
753.01 753.3 -0.29
752.57 752.8 -0.23
752.92 753.2 -0.28
753.26 753.5 -0.24
753.92 754.2 -0.28
754.33 754.6 -0.27
754.98 765.3 -0.32
755.51 755.9 -0.39
753.83 754.1 -0.27
754,25 754.6 -0.35
755.29 755.6 -0.31
756.27 756.5 -0.23
756.59 756.9 -0.31
756.87 757.1 -0.23
756.23 756.5 -0.27
755.63 755.9 -0.27
754.89 7556.1 0.21

Average /rf: ;;\E&EPE ™N
7%

Mechanical Engineer
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THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No. 181/22

17 May, 2022 Page : 4 of 6
Standard Temperature Sensor Reading
Temp. Reading Correction
‘c Cc c
452 45.4 -0.2
30.4 30.5 -0.1
15:2 15.3 -0.1

Calibr

Y s

Cz;l'lib'rafi_'é_b.n& Test Sectimi\l s \

Metebrolq‘gical Instruments Bureéau

Mechanical Engineer




THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No. 181/22

17 May, 2022 Page : 5 of 6

Standard Relative Humidity Sensor Reading
Humidity Reading Correction

% R.H. % R.H. % R.H.

82.40 79 3.40

61.62 59 2.62

45,32 44 1.32

,’ o g

Calibr.

Mechanical Engineer

Cn;liljration & Test Section

Metearological Instruments Bureau
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Date of Issue 17 May,2022 Certification No. 181/22

Page : 6o0f 6

luSuses

o & -y :.%.‘ L% 1 d'l at cs'. Y .
NUAAORVVHVDTUI D91 IR0 U BYe Davis Instruments 11U TIPPING
BUCKET Product No. 6152 CUK Mfg. Code. A111101P020 mmsasunouny
!Lﬁ?ﬁlullvﬂ!tﬁﬂmﬁﬁ GAUGE DIAMETER 8.0 INCHES , NEGRETTI & ZAMBRA

LONDON No 71082 uagaunsn /1414 ingndeanusisas@eaves
a3 BI 3y N

N384 (0.2 mm/ TIP) Joh—

-

AAINTFIYNS



WevnaInd e ug Aowdauauri  Blue Consultant Limited Partnership
32/751 ﬂuuﬂi:’mqﬁﬂ LL“U'J\‘]‘Yj\?ﬂE L"ll@]"/j\jﬂ?} ﬂEGL‘ﬂ‘W"'J 10140
113.0-2873-6045-6 113813 0-2873-6046

Wl Jidnadenziiontuluayyiasaind 14 Fiwmnaw 2563

CALIBRATION REPORT

Brand/Model: API/300,API1/300EU,Thermo/48C,

Equipment : CO Analyzer Teledyne-API/T300, Horiba/APMA-370

Serial No.: 139, 1069, 1119, 131, 678, 3445,

48C-62630-336, 48C-74104-375, Date of Calibrate : May 2, 2023
UTOTHDS3
Reference Standard Cylinder No.: EB0128767
Certification Date: October 29, 2019 Expiry Date: October 29, 2027
Component: SO2: 55.62 ppm, NO: 57.21 ppm, CO : 4,551 ppm
Calibration Check ( Before adjust )
Zero Span
Serial No. R\e/:ﬁjgg E’\‘f’:lﬁteed Drift R\?:ﬁj'gg E’\‘f’;ﬁteed Drift
(ppm) (ppm) (ppm) (ppm) (ppm) (ppm)
1069 04 0 0.4 395 40 -0.5
1119 0.2 0 0.2 39.8 40 -0.2
139 -0.1 0 -0.1 39.2 40 -0.8
131 0.2 0 0.2 39.1 40 -0.9
678 0.2 0 0.2 39.5 40 -0.5
3445 0.3 0 0.3 40.2 40 0.2
48C-62630-336 0.2 0 0.2 39.8 40 -0.2
48C-74104-375 0.2 0 0.2 39.7 40 -0.3
UTOTHDS3 0.1 0 0.1 40.4 40 0.4
Calibration Check ( After adjust )
Zero Span
Serial No. R\e/:ﬁjgg E’\‘f:lﬁteed Drift R@:ﬁj‘gg E’\‘f’aﬁﬁteed Drift
(Pppm) (ppm) (PPm) (PPm) (PPm) (ppm)
1069 0 0 0 40 40 0
1119 0 0 0 40 40 0
139 0 0 0 40 40 0
131 0 0 0 40 40 0
678 0 0 0 40 40 0
3445 0 0 0 40 40 0
48C-62630-336 0 0 0 40 40 0
48C-74104-375 0 0 0 40 40 0
UTOTHDS3 0 0 0 40 40 0

o
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Equipment :
Serial No. :

NOx Analyzer
374

Reference Standard
Certification Date: October 29, 2019
Component: SO2: 55.62 ppm, NO: 57.21 ppm , CO : 4,551 ppm

CALIBRATION REPORT

Brand/Model: Teledyne-API/T200
Date of Calibrate : May 17, 2023

Cylinder No.: EB0128767
Expiry Date: October 29, 2027

Calibration Check ( Before adjust )

Zero Span
Serial Reading Value | Expected Value Drift Reading Value Expected Drift
Value
No. (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)
NO/NO2/NOx NO/NO2/NOx NO/NO2/NOx NO/NO2/NOx NO/NO2/NOx | NO/NO2/NOx
374 4.3/1.8/6.1 0/0/0 4.3/1.8/6.1 398.5/4.0/402.5 400/0/400 -1.5/4.0/2.5
Calibration Check ( After adjust )
Zero Span
Serial Reading Value | Expected Value Drift Reading Value Expected Drift
N Value
o. (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)
NO/NO2/NOx NO/NO2/NOx NO/NO2/NOx NO/NO2/NOx NO/NO2/NOx | NO/NO2/NOx
374 0/0/0 0/0/0 0/0/0 400/0/400 400/0/400 0/0/0

v
H

o

v a e
ﬂﬂ’?ﬁ‘ﬁ’ﬂ\iﬂ{]‘]_l[ﬂﬂﬁﬁ‘




WevnaInd e ug Aowdauauri  Blue Consultant Limited Partnership
32/751 ﬂ%uﬂiz’ﬂﬁa“‘ﬁﬂ LL“lJ'N‘Yj\?ﬂE L‘ll@]“/jxﬂﬂ?l ﬂ?wﬂL‘ﬂ‘W"‘J 10140

117.0-2873-6045-6 13813 0-2873-6046

ﬁaaﬂﬁﬂﬁﬂwﬁmw:ﬂaﬂmﬂuagzymaﬁuﬁ 14 F9vnAN 2563

CALIBRATION REPORT

Brand/Model: Teledyne-API/T300
Date of Calibrate : May 17, 2023

Equipment : CO Analyzer
Serial No.: 678

Reference Standard Cylinder No.: EB0128767

Certification Date: October 29, 2019
Component: SO2: 55.62 ppm, NO: 57.21 ppm, CO : 4,551 ppm

Expiry Date: October 29, 2027

Calibration Check ( Before adjust )
Zero Span
Serial No. Reading Expected Drift Reading Expected Drift
Value Value Value Value
(ppm) (ppm) (ppm) (ppm) (ppm) (ppm)
678 0.3 0 0.3 40.2 40 0.2
Calibration Check ( After adjust )
Zero Span
Serial No. Reading Expected Drift Reading Expected Drift
Value Value Value Value
(ppm) (ppm) (ppm) (ppm) (ppm) (ppm)
678 0 0 0 40 40 0
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Alrgas.

an Air Liquide company

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol
EO5NI99E15A0022

Part Number:
Cylinder Number:

Laboratory:

PGVP Number:

Gas Code:

EB0128767
124 - Plumsteadville - PA
A12019
CH4,CO,NO,NOX,SO2,BALN
Expiration Date:

Reference Number:

Cylinder Volume: 144.4 CF
Cylinder Pressure: 2015 PSIG
Valve Outlet: 660
Certification Date: Oct 29, 2019

Oct 29, 2027

Certification performed in accordance with “EPA Traceability Protocol for Assay and Certification of G:
600/R-12/531, using the assay procedures listed. Analytical Methodology does not require correction for analyti
uncertainty as stated below with a confidence level of 95%. There are no significant impurities which affect the use of this cal

Airgas Specialty Gases
Airgas USA, LLC
6141 Easton Road

Bldg1

Plumsteadville, PA 18949

Airgas.com

volume/volume basis unless otherwise noted.
Do Not Use This Cylinder below 100 psig, i.e. 0.7 megapascals.

160-401615775-1

aseous Calibration Standards (May 2012)" document EPA
cal interference. This cylinder has a total analytical
ibration mixture. All concentrations are on a

ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay
Concentration Concentration Method Uncertainty Dates
NOX 55.00 PPM 57.21 PPM G1 +/- 0.8% NIST Traceable 10/22/2019, 10/29/2019
NITRIC OXIDE 55.00 PPM 57.21 PPM G1 +/- 0.8% NIST Traceable 10/22/2019, 10/29/2019
SULFUR DIOXIDE 55.00 PPM 55.62 PPM G1 +/- 0.9% NIST Traceable 10/22/2019, 10/29/2019
METHANE 180.0 PPM 181.1 PPM G1 +/- 0.9% NIST Traceable 10/22/2019
CARBON MONOXIDE 4500 PPM 4551 PPM G1 +/- 0.6% NIST Traceable 10/22/2019
NITROGEN Balance
CALIBRATION STANDARDS
Type Lot ID Cylinder No Concentration Uncertainty Expiration Date
NTRM 13010429 KAL004123 97.6 PPM NITRIC OXIDE/NITROGEN +/- 0.8% Jul 23, 2025
NTRM 13010429 KAL004123 97.6 PPM NOX/NITROGEN +/- 0.8% Jul 23, 2025
NTRM 16010235 KAL004419 97.69 PPM SULFUR DIOXIDE/NITROGEN +/- 0.8% Dec 23, 2021
NTRM 08011503 K002564 246.7 PPM METHANE/AIR +/- 0.6% May 15, 2025
NTRM 072508 KAL004522 970.0 PPM CARBON MONOXIDE/NITROGEN 0.36% May 14, 2021
ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipoint Calibration
MKS FTIR - CO - 000928781 FTIR Sep 26, 2019
MKS FTIR CH4 000829060 FTIR Scp 30, 2018
MKS FTIR - NO - 000928781 FTIR Oct 18, 2019
MKS FTIR - NOx - 000928781 FTIR Oct 18, 2019
MKS FTIR - SO2 - 000928781 FTIR Qct 03, 2019

Triad Data Available Upon Request
NOTES:Gross Weight: 28.9 Kg, Net Weight: 4.7 Kg.

Page 1 of 160-401615775-1




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 17 May, 2022 Certification No. 182/22
Page : 1 of 6

Object 2 Precision Weather Station

Manufacturer : Davis Instruments

Type : Ventage Pro 2 Model No. : 6152C

Mfg Code Display BE190314019 Transmitter BE190314019

Customer : Blue Consultant Limited Partnership.

32/751 Thanon Pracha Uthit, Thung Khru,

Thung Khru, Bangkok 10140.

Calibration Condition : Temperature 25.1 g Barometric Pressure 1006.7 hPa

NATIONAL STANDARD WIND TUNNEL : Thermal Anemometer 642 S/N 91563

: HOOK GAGE NO 1425 : Wind Aloft Plotting Board
N.IL.S.T. Test Reference Number 731/241460 : Standard Velocity at 20 - 30 m/sec
. Ultrasonic Anemometer Model DA-650-3TV (sensor TR-90AH)

Serial Number 110730029 (sensor 120629586)
JAPAN QUALITY ASSURANCE ORGANIZATION : Standard Velocity at 0 - 20 m/sec

STANDARD THERMOMETER : Theodor Friedrich : Dry No.8390/94 Wet No. 8389194

: Thermoschneider No.9188 : testo, tesawaﬁee%mn_ﬁ’a&@)?
e )

" . \
N\

Type PTB2ZON0"V132OB15 \ >\

ryv-

a fAuthorlsed Signatary)
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THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No. 182/22

17 May, 2022 Page : 2 of 6
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 - e > 0.9 0.10
3.02 - = = 2.7 032
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 - & = 12.5 0.51
15.01 - = - 14.7 0.31
17.02 = - % 16.5 0.52
20.02 = - 2 19.3 0.72
Wind Aloft Plotting Board.
US.DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND DIRETION TESTED WIND DIRECTION

0 0

90 90
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270 /R \
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Cali

THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 0-2396-0156,0-2399-0469

The Result of Calibration

Certification No. 182/22

17 May, 2022 Page : 3 of 6
Standard Barometer Tested Barometer Correction

Pressure Pressure

756.11 755.9 0.21
756.26 756.0 0.26
755.92 755.7 0.22
753.01 1021 0.31
752.57 752.3 0.27
752.92 7526 0.32
753.26 763.0 0.26
753.92 753.6 0.32
754.33 754.0 0.33
754,98 754.8 0.18
755,51 765.2 0.31
753.83 753.6 0.23

754 .25 753.9 0.35
755.29 755.0 0.29
756.27 756.0 0.27
756.59 756.3 0.29
756.87 756.6 0.27
756.23 756.0 0.23
755.63 755.4 0.23
754.89 754.6 0,29' _

Average )

Mechanical Engineer

Cajit_ir":{tidﬁ & Test Section |
| ol 1 *

| =1 J
Meteorological Instruments Bureau




THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No. 182/22

17 May, 2022 Page : 4 of 6
Standard Temperature Sensor Reading
Temp. Reading Correction
‘c ‘c ‘C
452 45.4 0.2
30.4 30.6 -0.2
15.2 153 -0.1

Cali o
o £

Calib.ratibn"& Test Section', :

Meteorological Instruments Bureau

Mechanical Engineer




Cali

THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No. 182/22

17 May, 2022 Page : 5 of 6

Standard Relative Humidity Sensor Reading

Humidity Reading Correction
% R.H. % R.H. % R.H.
82.40 85 -2.60
61.62 63 -1.38
45,32 46 -0.68

Wl

Mechanical Engineer

Ciibration & Test Section

Meteorelogical Instruments Bureau



Date of Issue 17 May,2022 Certification No. 182/22

Page : 6of 6
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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 4 March, 2022 Certification No. 087/22
Page : 1 of 6
Object : Precision Weather Station
Manufacturer : Davis Instruments
Type : Vantage Pro 2 Model No. ; 61562C
Mfg Code : Display BE190314045 Transmitter BE190314045
Customer : Blue Consultant Limited Partnership.

32/751 Thanon Pracha Uthit, Thung Khru,
Thung Khru, Bangkok 10140.

Calibration Condition : Temperature 25.1 ®C  Barometric Pressure 1007.1 hPa

NATIONAL STANDARD WIND TUNNEL : Thermal Anemometer 642 S/N 91563

: HOOK GAGE NO 1425 : Wind Aloft Plotting Board
N.I.S.T. Test Reference Number 731/241460 : Standard Velocity at 20 - 30 m/sec
: Ultrasonic Anemometer Model DA-650-3TV (sensor TR-90AH)

Serial Number 110730029 (sensor 120629586)
JAPAN QUALITY ASSURANCE ORGANIZATION : Standard Velocity at 0 - 20 m/sec

STANDARD THERMOMETER : Theodor Friedrich : Dry No.8390/94 Wet No. 8389/94

—
: Thermoschneider No.9188 : testo, testo 6215 SL(IQ? rﬂé.;oza:ieow

P

Type PTB22O No: v1220015 3

~

; (Authonsed Slgnatorv)
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THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No. 087/22

4 March, 2022 Page : 2 of 6
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 g - - 4.9 0.10
7.00 = - - 6.7 0.30
9.02 = = = 8.9 0.12
11.01 = = - 10.3 0.71
13.01 - E = 12.5 0.51
15.01 g 2 = 14.3 0.71
17.02 = & = 16.5 0.52
20.02 = = 5 19:3 0.72

Wind Aloft Plotting Board.

US.DEPARTMENT OF COMMERCE WEATHER BUREAU

WIND DIRETION

TESTED WIND DIRECTION

Mechanical Engineer
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Cal

THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 0-2396-0156,0-2399-0469

The Result of Calibration

Certification No. 087/22

Jof 6

4 March, 2022 Page :
Standard Barometer Tested Barometer Correction
Pressure Pressure

754.87 755.9 -1.03
754.75 755.8 -1.05
754.27 755.3 1.03
754.55 786.7 -1.16
754.74 755.9 1.16
755.22 756.2 -0.98
755.49 756.4 -0.91
755.78 756.8 -1.02
755.99 757.0 -1.01
756.51 757.7 -1.19
756.05 757.1 -1.08
756.33 7574 -1.07
756.47 757.6 -1.13
753.77 754.9 -1.13
754.03 755.1 -1.07
7565.03 756.1 -1.07
755:25 756.4 -1.15
756.59 1875 -0.91
755.74 756.8 -1.06
755.99 757.1 4711

Average ~1.06

i
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Calibration & Test Section

Meteprological Instruments Bureau
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Calj

THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No. 087/22

4 March, 2022 Page : 4 of 6
Standard Temperature Sensor Reading
Temp. Reading Correction
c c c
45.5 45.6 -0.1
30.2 30.2 0.0
15.4 16.3 0.1
[ ot £ D

Mechanical Engineer

Calibratioi & Test Section * |
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THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No. 087/22

4 March, 2022 Page : 5 of 6
Standard Relative Humidity Sensor Reading
Humidity Reading Correction
% R.H. % R.H. % R.H.
83.02 85 -1.98
62.18 63 -0.82
43.27 42 1.27

Calibra S ‘
/ Cal ib rﬁtibn &:’r&f Secg}‘)ﬁ

Meteorolagical Instruiments Byréay
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Date of Issue 4 March, 2022 Certification No. 087/22

Page : 6of 6
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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 : Metecrological Instruments Bureau

Date of Issue 20 January, 2022 ‘ Certification No. 018/22

Page : 1 of 6

Object Z Precision Weather Station

Manufacturer : Davis Instruments

Type : Vantage Pro 2 Model No. ; 6162C

Mfg Code : Display BE190318028 Transmitter BE190318028
Customer : Blue Consultant Limited Partnership.

32/751 Thanon Pracha Uthit, Thung Khru,
Thung Khru, Bangkok 10140.

Calibration Condition : Temperature 251 °C  Barometric Pressure 1011.3 hFa

NATIONAL STANDARD WIND TUNNEL  :Thermal Anemometer 642 S/N 91563
: HOOK GAGE NO 1425 : Wind Aloft Plotting Board
N.I.S.T. Test Reference Number 731/241460
: Ultrasonic Anemometer Model DA-650-3TV (sensor TR-90AH)
Serial Number 110730029 (sensor 120629586)
JAPAN QUALITY ASSURANCE ORGANIZATION

STANDARD THERMOMETER : Theodor Friedrich : Dry No.8390/94 Wet NO ﬁ389£94

et ,““\
: Thermoschneider No.9188 testo, 'o.a.mfs se”?v-"wm ’tat&rh

'.-.\.\ 3
la Type PTBE)U No ¥1220015m4\ 7,

|
'_1 'r«(}‘\ulhonscd §|g;natm }‘

i J _'.f.: !
\‘I -1~‘ \ ‘ fm’ Hle Cl"ef “_.,“._ Y
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Cali

THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

20 January, 2022

Certification No. 018/22

Page : 2 of 6

Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm | Velocity Velocity Correction
m/sec inches H2O | inches H20 | mi/sec m/sec m/sec
1.00 - = = 0.4 0.60
3.02 = = = 2.7 0.32
5.00 < = = 4.5 0.50
7.00 7 = - 6.7 0.30
9.02 = A 8.5 0.52
11.01 = = = 10.7 0.31
13.01 = = = 12.5 0.51
15.01 = = 14.8 0.21
17.02 3 - = 16.5 0.52
20.02 f 5 2 19.3 0.72

Wind Aloft Plotting Board.

US.DEPARTMENT OF COMMERCE WEATHER BUREAU

WIND DIRETION

TESTED WIND DIRECTION
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THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 0-2396-0156,0-2399-0469

The Result of Calibration

Certification No. 018/22

20 January, 2022 Page : 3 of 6
Standard Barometer Tested Baromeler Correction
Pressure Pressure
760.50 761.3 -0.80
760.13 761.0 -0.87
760.67 761.5 0.83
760.73 761.6 0.87
757.28 758.1 -0.82
757.34 758.2 -0.86
757.52 758.4 0.88
757.79 758.1 -(0.91
758.10 759.0 -0.90
758.16 759.1 -0.94
758.66 759.5 -0.84
758.47 7159.3 0.83
758.56 759.4 -0.84
758.75 7597 -0.95
758.98 759.9 -0.92
759.36 760.2 0.84
756.54 757.4 -0.86
756.66 757.5 -0.84
757.00 757.9 -0.90
757.15 758.0 0.85
P i W
Average PR L L VRN
/ 2 v I
/i N \'\
/ \ - AN \
N b vigel N,
Calibration & Test Seetior) .
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THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

20 January, 2022

Certification No. 018/22

Page : 4 of 6

Standard Temperature Sensor Reading
Temp. Reading Correction
o ‘c °c
45.2 45.2 0.0
30.4 30.4 0.0
1541 16.2 -0.1
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Cali

THAI METEOROLOGICAL DEPARTMENT

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

The

20 January, 2022

Result of Calibration

Certification No. 018/22

Page : 5 of 6

Mechanical Engineer

Standard Relative Humidily Sensor Reading
Humidity Reading Correction
% R.H. % R.H. % R.H.
81.15 83 -1.85
60.23 64 307
45.21 49 -3.79
_/";"‘m"—n\
/o TR AR S PTRS
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Date of Issue 20 January, 2022 Certification No. 018/22

Page : 6of 6
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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 17 May, 2022 Certification No. 183/22
Page : 1 of 6

Object : Precision Weather Station

Manufacturer : Davis Instruments

Type ; Vantage Pro 2 Model No. : 6152C

Mfg Code : Display BE190314046 Transmitter BE190314046

Customer J Blue Consultant Limited Partnership.

32/751 Thanon Pracha Uthit, Thung Khru,

Thung Khru, Bangkok 10140.

Calibration Condition : Temperature 25.1 °C Barometric Pressure 1006.5 hPa

NATIONAL STANDARD WIND TUNNEL : Thermal Anemometer 642 S/N 91563

: HOOK GAGE NO 1425 : Wind Aloft Plotting Board
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 . Standard Velocity at 0 - 20 m/sec
STANDARD THERMOMETER : Theodor Friedrich : Dry N0.8390/94 Wet No. 8389f94
14 813 S B
: Thermoschneider No.9188 : testo, testo sd5 sgeﬂal IS,

‘ (A.u*thormed Signaton) \‘f
i ' \ I'l kl _“ f
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THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No. 183/22

17 May, 2022 Page : 2 of 6
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/see
1.00 - - - 0.9 0.10
3.02 - - = 2.7 0.32
5.00 = - = 49 0.10
7.00 - - s 6.7 0.30
9.02 - = - 8.9 0.12
11.01 - - - 10.7 0.31
13.01 - - - 13.0 0.01
15.01 = 2 2 14.7 0.31
17.02 - - d 17.0 0.02
20.02 - . - 19.3 0.72
Wind Aloft Plotting Board.
US.DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND DIRETION TESTED WIND DIRECTION
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Cal

THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 0-2396-0156,0-2399-0469

The Result of Calibration

Certification No. 183/22

17 May, 2022 Page : 3 of 6
Standard Barometer Tested Barometer Correction
Pressure Pressure
756.11 756.1 0.01
756.26 756.3 -0.04
755.92 756.1 0.18
753.01 753.1 -0.08
752.57 752.7 -0.13
752.92 753.0 -0.08
753.26 753.4 -0.14
753.92 7541 -0.18
754.33 764.4 -0.07
754.98 792.0 -0.02
755.51 755.6 -0.09
753.83 754.0 -0.17
754.25 754.4 -0.15
755.29 755.3 -0.01
756.27 756.4 -0.13
756.59 756.7 -0.11
756.87 757.0 -0.13
756.23 756.4 -0.17
755.63 755.7 -0.07
754.89 755.0 -0.11
Average - ’;D:‘l-i];& S

Mechanical Engineer
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THAI METEOROLOGICAL DEPARTMENT

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

The Resultof Calibration

17 May, 2022

Certification No. 183/22

Page : 4 of 6
Standard Temperature Sensor Reading
Temp. Reading Correction
o (o e
45.2 45,3 -0.1
30.4 30.4 0.0
15.2 15.3 -0.1

echanical Engineer
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Standard Relative Humidity Sensor Reading
Humidity Reading Correction
% R.H. % R.H, % R.H.
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Date of Issue 17 May,2022 Certification No. 183/22
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CALIBRATION REPORT

Instrument : Sound Level Meter Manufacturer : ACO Co.,Ltd. Model 6236
Date of Calibrate : January 16, 2023 Dued Date of Calibrate : January 16, 2024
Calibrator : Sound Calibrator Manufacturer : Scarlet Tech Co., Ltd.
Model : ST-120 Serial No. : ST120C0267E Range of Calibrator : 93.97 dB

Calibration Report

No. Serial No. Before Adjust After Adjust Inspection Result
2 090148 93.9 94.0 Pass
5 090156 93.8 94.0 Pass
8 090171 93.9 94.0 Pass
10 090175 94.0 94.0 Pass
23 162034 93.9 94.0 Pass
26 162037 94.0 94.0 Pass
30 172104 94.0 94.0 Pass
33 212006 94.0 94.0 Pass
34 212007 94.1 94.0 Pass
35 212008 93.9 94.0 Pass
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Calibeation 1 aborators
3519

Certificate of Calibrator
for ST-120 Sound Calibrator

No. 20230501J148
Name of Product Sound Calibrator
Type ST-120
Serial Number ST120C0267E
Specification Class 1
Date : 2023/05/01

1. Outside : OK
2.Sound Pressure Level : 94.01 dB ; 114.08 dB
3. Frequency : 1002.0 Hz
4. Distortion 1.04 % ;114 %

Environment conditions :

Air temperature : 20 °C
Relative humidity : 50 %
Static pressure : 101.8 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
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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

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

Cert.No.: 22CH1128
Page.: 10f3

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :

Condition As-Received:

Received Date :
Calibration Date :
Reference :

Submitted by :

Ambient Temperature :
" Relative Humidity :

Calibration Procedure :

Calibrated by :

Approved by :

Issue Date :

pH Meter
Horiba
LAQUA-PH1100
B80A0042
TNP.LAB.02
Used Item

24 August 2022
25 August 2022
208-0843WN-1

TNP ENVIRONMENT CO.,LTD
332/173 Moo 3, Bang Rak Phatthana,
Bang Bua Thong, Nonthaburi 11110

(256 + 2.5) °C

(50 £ 15) %

In - house method :

- CP-CH5 by direct measurement with standard
voltage calibrator and direct measurement with
certified reference material (CRM)

- CP-CHB8 by comparison with standard thermometer

Warakorn Lerngagtrakul

29 August 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 0044697



Cert.No.: 22CH1128
Page.: 20of 3
Condition of this calibration result
1. Reference Standard Instrument : -

Instrument Serial No. 1D No. Cert. No. Due Date
1) Document Process Calibrator 46530031 130RC098 21E3245 07 Oct 2022
2) Ref. Standard Thermometer 4982054 110RCO044 2111201 26 Oct 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 to S| through CPA chem Ltd.,
ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

Buffer Solution Manufacturer Lot No. Exp. date
pH 4.008 CPA chem 823320 20 June 2024
pH 6.985 CPA chem 794122 14 Feb 2023
pH 10.008 CPA chem 823323 20 June 2023

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

Calibration Results

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

Nominal Standard Uncertainty of Coverage
Unit Under Value Voltage Actual Reading Measurement factor
Calibration Input (:mV) K
pH mV mV pH
pH Meter 4.00 177.48 177.4 4.01 0.058 2.00
S/N.: B8B0OA0042 7.00 0.00 0.0 7.00 0.058 2.00
10.00 -177.48 -177.5 10.01 0.058 2.00

a1123682



Cert.No.: 22CH1128

Page.: 30of3
Calibration Results
Function : pH Measurement
Performing three buffers standard curve by using buffer nominal pH (4,7,10)
Unit Under Standard pH Actual pH | Actual mV Uncertainty of | Coverage
Calibration Buffer Solution Reading Reading pH measurement factor
(mV) (%) k
pH Electrode 4.008 4.01 153.9 0.0086 2.05
S/N.: 9X0B0575 6.985 6.99 -18.8 0.012 2.05
10.008 10.01 -190.3 0.011 2.05
Function : Temperature Measurement
(*) Without adjustment
This equipment was connected with Temperature Probe;
- Model : 961X5S
- Serial No. : 9X0B0575
Dimension of probe;
- Length : 87 mm.
- Diameter : 12 mm.
- Immersion Depth : 80 mm. .
Calibration Standard uuc* . Uncertainty of | Coverage
Point Temperature Reading measurement factor
(*c) (°C) (°C) (°C) (£°C) K
20.0 20.003 20.0 -0.003 0.13 2.00
25.0 25.002 25.0 -0.002 0.13 2.00
30.0 30.004 30.0 -0.004 0.13 2.00

Remark : - UUC* = Unit Under Calibration

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)  ae—mm
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES %

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG. SUANLUANG BANGKOK 10250
TEL. 0-2717-3000-29
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FAX.0-2719-9484 CALIBRATION 0008

Cert.No.: 23CH126
Page.: 1of2

Certificate of Calibration

Equipment :
Manufacturer :

Model :

Serial No. :

ID No. :

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

Submitted by :

Ambient Temperature :
* Relative Humidity :
Calibration Procedure :

Calibrated by :

pH Meter

Adwa

AD 12

1328
TNP.LAB.13
Used Item

27 January 2023
30 January 2023
2301-0937WN-2

TNP ENVIRONMENT CO.,LTD
332/173 Moo 3, Bang Rak Phatthana,
Bang Bua Thong, Nonthaburi 11110

(256 = 2.5) °C

(50 = 15) %

In - house method :

- CP-CHS by direct measurement with standard
voltage calibrator and direct measurement

with certified reference material (CRM)

Walalak Sirithean

Issue Date :

31 January 2023

The Uncertainties are for a confidence probability of approximately 95%

This certificate may nat 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 0050390



Condition of this calibration result

1. Certified Reference Materials

Buffer Solution
pH 4.008
pH 6.987
pH 10.008

Cert.No.:
Page.:

23CH126
2 of 2

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

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

Manufacturer
CPA chem
CPA chem
CPA chem

Lot No.
826588
826589
826590

Exp. date
09 July 2024

09 July 2023
09 July 2023

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

Calibration Results

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

Unit Under Standard pH Actual pH |Actual mV Uncertainty of Coverage
Calibration Buffer Solution Reading | Reading |pH Measurement factor
(mV) (%) k
pH Electrode 4.008 4.01 N/A 0.0085 2.05
S/N.: 1328 6.987 6.99 N/A 0.011 2.00
10.008 10.02 N/A 0.0095 2.00

Remark - pH meter does not have voltage mode.
- Can not connect the BNC because the plug does not match with the socket.
- N/A = Not Available

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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Calibratech Co.,Ltd. NSC-TISI-TIS17025
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 CALIBRATION 0030
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech. cal@yahoo.com, calibratech cal@hotmail.com

Certificate of Calibration

Certificate No. : 65-400557-1 Page : 10f2
Submitted by : TNP Enviroment Co., Ltd.

332/173 Moo 3 Bang Rak Phatthana, Bang Bua Thong, Nonthaburi 11110
Equipment : Digital Thermometer (Pocket)

Temperature Indicator

Manufacturer : Extech Model : 39240

Range : N/A °E Resolution : 0.1 °C

Serial No. : PONPE5877172 ID No. : TNP.LAB.34-2564
Environment : Ambient Temperature : (23 +2) °C

Relative Humidity o (50 £15) %

Line Voltage : (220 + 22) VAC
Date of Received : 28 October 2022
Date of Calibration : 29 October 2022
Date of Issue : 29 October 2022
Calibrated by : Chortip Samchusri

Calibration Method : This instrument was calibrated by In-house method comparison technique CAL-M4003
by compared with PRT in the liquid bath at the constant controlled temperature.
The temperature scale used was based on ITS-90

Reference Standard Instruments : This certification is traceable to the International System of Units

1. Platinum Resistance Thermometer (PRT)

ID No. Cert. No. Due Date Traceability

400001 TT-0016-22 07 Feb 2024 National Institute of Metrology Thailand (NIMT)
2. Standard Digital Thermometer

ID No. Cert. No. Due Date Traceability

400003 21E1850 14 Jun 2023 National Institute of Metrology Thailand (NIMT)
400004 21E1850 14 Jun 2023 National Institute of Metrology Thailand (NIMT)

Approved

The Uncertainties are for a confidence probability of approximately 95%
’ o
This cerificate may not be reproduced other than in full except with the prior written approval of the Calibratech Co.,Ltd. F*"" o

AR e,
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CAL

Calibratech Co.,Ltd.
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech. cal@yahoo.com, calibratech _cal@hotmail.com

Certificate of Calibration

Certificate No. : 65-400557-1 Page : 2 of 2

Result of Calibration : Without Adjustment

UUC Condition As-Received : Good

Function : Temperature measurement
Immersion Depth|Standard Reading] UUC Reading Correction Uncertainty
( mm.) (°c) (°C) (°c) (£°C)
100 20.0019 19.9 0.1 0.18
100 30.0022 29.9 0.1 0.22
100 40.0021 39.9 ‘ 0.1 0.22
Remark

UUC : Unit Under Calibration

This result of calibration was found accurate as shown on date and place of calibration only.
This reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factork=2,

providing a level of confidence of approximately 95%
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TEL. 0-2717-3000-24 FAX. 0-2719-9484

Certificate of Calibration

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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NSC-TISI-TIS17025

CALIBRATION 0008

Certificate No. : 22H1779

Page: 1o0of 2

Equipment : Digital Thermo-Hygrometer
Manufacturar: Extoech This certificate may not be reproduced other than in full,
except with the prior written approval of the head of
Model : 448514 Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: PONPE 5816745
ID No.: TNP.LAB.04

Condition As-Received: Used Item

Received Date: 24 August 2022
Calibration Date: 27 August 2022
Reference: 2208-0843WN Submitted by: TNP ENVIRONMENT CO.,LTD

Ambient Temperature: ( 25 * 3 ) °C

Relative Humidity:
Nonthaburi 11110

(50 + 20 ) % 332/173 Moo 3, Bang Rak Phatthana, Bang Bua Thong,

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

Condition of this result of calibration

1.Reference standards iﬁstuments r

Instrument Model Serial No. Certificate No. Due Date
1) Standard Chilled Mirror Hygrometer Sensor Dew Prime I 31863 19714 17 Sep 2022
2) Standard Humidity/Temperature Meter 400 10240757 TH-0125-21 13 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 Standards and Technology (NIST) , The United States of America
-National Institute of Metrology Thailand (NIMT)

Calibrated by : Somchai Dumwor Approved Signatory
Issue Date : 30 August 2022

B 0295353



Cert. No.: 22H1779

Page.: 2 of 2
Result of Calibration:- Without Adjustment
Function: Humidity measurement.
Reference Standard uuc* Uncertainty
Temperature Humidity Reading Error of Measurement
(°C) (%R.H.) (%R.H.) (%R.H.) (£%R.H.)
25.0 50.1 47 -3.1 1.6
Result of Calibration:- Without Adjustment
Function: Temperature measurement for indoor sensor.
Standard uuc* Uncertainty
Temperature Reading Error of Measurement
(°C) (°C) (°C) (#°C)
20.02 20.1 0.08 0.42
25.03 254 0.37 0.42

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

-00o-

al1123137
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Calibratech Co.,Ltd. B - - el
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 CALIBRATION 0030
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech. cal@yahoo.com, calibratech .cal@hotmail.com
Certificate of Calibration
Certificate No. : 65-400665-1 Page : 10f2

Submitted by : TNP Environment Co., Ltd.

332/173 Moo 3 Bang Rak Phatthana. Bang Bua Thong, Nonthaburi 11110

Equipment : Air Chamber (Oven)
Manufacturer : Memmert Model : UF75
Range : N/A "C Resolution : 0.1 "C
Serial No. : B320.0251 ID No. : N/A
Environment : On site calibration was carried out at the Laboratory, TNP Environment Co., Ltd.
Ambient Temperature : (27.0t028.0 "C
Relative Humidity : (40 to 45) %
Line Voltage : (228.0 t0 230.0) V
Date of Received : 26 December 2022
Date of Calibration : 26 December 2022
Date of Issue : 28 December 2022
Calibrated by : Permpon Chanpu

Calibration Method : CAL-M4004, TLAS G-20
The temperature scale used was based on ITS-90

Reference Standard Instruments : This certification is traccable to the International System of Units

Standard Digital Thermometer with Thermocouple probe

ID No. Cert. No. Due Date Traceability
400029 & 400030  65-400548-1 26 Apr 2023 National Institute of Metrology Thailand (NIMT)

Approved b

upervisor

The Uncertainties are for a confidence probability of approximately 95% E5iE
' e F

This cerificate may not be reproduced other than in full except with the prior written approval of the Calibratech Co.,Ltd.

www salibrate e th
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CAL

Calibratech Co.,Ltd.
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel.(02) 964-6211 Fax.(02) 964-5155. e-mail : calibratech_cal(@yahoo.com, calibratech cal@hotmail.com
Certificate of Calibration
Certificate No. :65-400665-1 Page : 2 of 2

Result of Calibration : Without Adjustment
UUC Condition As-Received : Good
Function : Temperature measurement

This instrument was setting air ventilation at position 0 (close)

Inside of Chamber

J_, W =040 m
A S 4 s D =033 m
! ? H =056 m
3
(;3 Capacity = 0.07 m
H
6 H/2 8
9 ?
o< Tl
W2
5c
D
np b2
ke ‘ Front _
-« W L4
Test Setting Indicating
. ] Measured Temperature (" C) (@ Sensor No. Uncertainty
Point | Temperature | Temperature
("C) ("C) (“C) 1 2 3 4 5 6 7 8 9 { £806 )
104.0 104.0 104.0 1042110411 104.2( 104.0| 103.8] 103.9] 103.9] 103.9] 104.0 0.69
180.0 180.0 180.0 179.6 1 179.6 | 179.7[ 179.8 [ 180.2[ 179.5| 179.0| 179.8] 180.5 1.0
Test Setting Indicating Measured Measured Overall
Point Temperature Temperature Uniformity Stability Variation
("C) ("C) ("C) (e (M) (°C)
104.0 104.0 104.0 0.4 0.1 0.7
180.0 180.0 180.0 1.7 0.3 2.0

Remark The uncertainty is not combine uniformity of the air chamber

This result of calibration was found accurate as shown on date and place of calibration only.
This reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factork =2 ,
providing a level of confidence of approximately 95%
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Equipment Description
Equipment Model
Equipment Serial No.
1.D. No. or Control No.
Manufacturer
Customer Name

Customer Address

Total pages of certificate

Instrument Receiving Date
Receiving No.

Environmental Conditions

Calibration Place

Calibration Procedure No.

e =

THAILA \
/e
NSC-TISI-TIS 17025
CALIBRATION 0157

Calibration Certificate

Certificate No.: T/0650134
Date of issue : 11-Oct-2022

Refrigerator

P1010

P1010-1020-0005

TNP.LAB.01

Entech Industrial Solution Co.,Ltd.

TNP ENVIRONMENT CO.,LTD.

332/173 Moo. 3 Tambon Bang Rak Phatthana, Amphoe Bang Bua Thong,
Nonthaburi 11110

2 pages

10-Oct-2022

0-220115

All of the measurement were carried out in the working area
Temperature :  (25+15) °C

Humidity (55+30) %RH

Voltage (220 + 22 ) VAC

332/173 Moo. 3 Tambon Bang Rak Phatthana, Amphoe Bang Bua Thong,
Nonthaburi 11110
WI-CL-18-C

The calibration certificate expended uncertainty of measurement is stated as the standard uncertainty of measurement

multiplied by the coverage factor k, which for a normal distribution corresponds to a coverage probability of approximately 95%

The standard uncertainty of measurement has been determined in accordance with M 3003
The expression uncertainty and confidence in measurement.

This certificate is applied only to item under test environmental condition.

This calibration certificate may not be reproduced other than in full except with the permission of the issuing laboratory.
Calibration certificates without signature and seal are not valid.

This calibration certificate documents are traceability to national standards, which realize the unit of measurement
according to the International system of units (SI).

Date of Calibration

FM-CL-33-C Rev.4

Entech Industrial Solution Co.Ltd.

10-Oct-2022

Calibration Enginee: Technical Manager

Page 1 of 2 Issued Date 01/02/59

17/121 Soi Neamwongwan 47 Yaek 48, Toongsonghong, Laksi, Bangkok 10210 THAILAND Tel. 0-2779-8888 Calibration@entech.co.th

Tax ID: 0105536035591 www.entech.co.th



ENTEECIH Calibration Certificate B#&

Where CALIBRATION 0157

¢ ..i'u““"" )
b Begin

Certificate No. : T/0 650134
The Reference Standard Instrument :-

[nstrument Model Serial No. Cert No.
1) Data logger with RTD Probe Agilent 34972A MY60008352 PSL-T 0524-3/65 4-Apr-2023
Measured room conditions

Temperature : Minimum:  30.4 °C Maximum: 31.6 °C

Humidity : Minimum:  51.4 %RH  Maximum: 56.7 %RH

Voltage : Minimum:  220.1 VAC Maximum: 223.2 VAC

Fresh Air Setting: off

Sensor Position : ¥ 2 4
: Working Space of chamber :
1 ! 3 (Inside Dimensions) W x D x H : 1560 mm x 500 mm x 1380 mm
' 6 8 Sensor Installation Details :
I
5 ! 13 - Sensor Number 1 to 12 installed approximately 50 mm
H E L From each wall.
DI,! é..... - 12 - Sensor Number 13 installed approximately geometric
9 i 11 of the chamber.
W
Results : The measurement results of the calibration were reported in the table below.
(*) Without adjustment () After adjustment
uuc* uuc* Temperature Reading oF Standard Sensor
Setting | Reading Sensor Position _
(°C’) (°C) 1 2 3 4 5 6 7 8 9
452 | 436 | 421 | 400 | 452 | 420 | 477 | 439 | 4.07
Sensor Position
o = 10 11 12 13
4,16 | 4.17 | 4.54 4.07
uuc* UUC* | Temperature] Temperature | Overall Uncertainty Coverage
Setting | Reading| Uniformity Stability Variation | of Measurement Factor
(°C) (°C) (°C) (£ °C) (°C) (£ °C) K
4.0 4.0 1.07 0.93 2.23 1.2 2

UUC* = Unit Under Calibration
Remark :- - Temperature reading of Standard Sensors shown in the table were taken from the average of Standard reading
at each position.
- Temperature Uniformity was calculated from the difference between the maximum and minimum of actual

temperature reading from all reference sensors at the same time.
- Temperature Stability was calculated from the maximum stability of nine positions, and formula of Stability is

[ ( Maximum Temperature Value - Minimum Temperature Value ) /2 ]
- Overall Variation was calculated from the difference between the maximum and minimum measured temperature

throughout observation time.

End of Report

FM-CL-33-C Rev.4 Page 2 of 2 Issued Date 01/02/59

Entech Industrial Solution Co.Ltd.
17/121 Soi Ngamwongwan 47 Yaek 48, Toongsonghong, Laksi, Bangkok 10210 THAILAND Tel. 0-2779-8888 Calibration@entech.co.th
Tax ID : 0105536035591 www.entech.co.th




Metrology Technical Co.,Ltd.

— — . e Rt

Calibration Certificate

Cert. No. : CT-23-01-23295
Page : 1 of 4
Issued date : 24 January 2023

Equipment : Water Bath , Manufacturer : MLAB , Model : WBN30
S/N = 0347 , Customer ID = -

Client TNP ENVIRONMENT CQO.,LTD.
332/173 Moo 3 Bang Rak Phatthana, Bang Bua Thong, Nonthaburi 11110

Received Date + 20 January 2023 Ref. Job No. : S06601-00020

Calibrated by : Mr.Apiwat Mungsamak Cert. prepare by : Ms.Nattanicha Panumram
Calibrated Date  : 20 January 2023 Approved by : Mr.Montree Ruschasetkul
Calibration Place . viaUfjiiRnne2

Environment Condition  : Temperature 285 + 2.7 (°c) , Humidity 57.5 + 14.5 (%RH)

Calibration Method « In-house method based on ASTM E715-80 (Reapproved 2006) , (MTEC WI No. # WICAL-02-003-R01 )

Reference Standard Instrument :

No Instrument code Model Due date
1 Temperature Data Logger MTEC-CE-0175 MLAB 10/2023
2 Thermo Hygrometer MTEC-CE-0183 TP-50 06/2023

Condition of certificate :

(1) This certificate is traceable to International System of units (SI Units). , (2) This certificate was certified only for the instrument we calibrated.
, (3) This result of calibration was found accurate as show on date and place of calibration only. , (4) The reported uncertainty of measurement
was based on a standard uncertainty multiplied by a coverage factor k = (see result table ) , providing a level of confidence of approximately
95%. , (5) This certificate may not be reproduced other than in full, except with the prior written approval of the head of Calibration Division,

Metrology Technical Co.,Ltd.

CERQ4-01-R02

DT = o = dsrs = P —— : z3




Metrology Technical

Metrology Technical Co.,Ltd.

P —

Certificate No. : CT-23-01-23295
Calibration Result Page: 2 of
Condition of UUC :
1) Adjust Condition Without Adjustment Top of Bath T ——— f
. . Water Surface
2) Lid Cover Flat Sheet (Plastic , from N ‘
‘ , . . . v il 2
3) Circulation without circulation b s . °
£ I ) .
4) XY=5cm. ,.B~3cm. A ® .
3 4
H Water * i |
(1) The quoted uncertainty include with * Stability” level Af2 ‘ F Q
(2) Stability = One-half of the greatest maximum difference of measured temperatures at any one Y QQ
sensors , for at least half an hour after reaching sted state Y y A _1 £r
(3) Uniformity = The maximum difference of measured temperatures al two any sensor which are i W/Z 5
observed at the same time - W »
(4) Overall variation = The difference of the maximum and the mimmum measured lemperature
Pic 1 Position of each sensor No
througout observation time
Section 1:  Report of Temperature distribution
Unit (%e)
: E: Measured Temperature @ Sensor No. Uncertainty ™
Calibration Point = yuc Semng' ' uuc ReadmgrJ k
#1 #2 #3 #4 #5 (=}
85 85 85.0 8530 & 8530 @ 8483 | 8476 8551 | 0.627 2
(*) = The average of 30 values in each point . (**) = Coverage factor (k) value
Section2:  Report of Chamber Performance
Unit:  (°c)
& o~ Temperature Temperature Temperature
Calibration Point UUC Setting UUC Reading
Uniformity Stability (+ °c ) Qverall Variation
85 85 85.0 1.34 0.45 1.64

(") = The average of 30 values in each point

Approved Signatory :

4




Metrology Technical Co.,Ltd.

——

Certificate No. CT-23-01-23295

Page: 3 of 4

Section 3 : Possible of temperature in chamber. Show minimium and maximum of the average values and Include with

uncertainty of measurement. , The average values is average of each position standard sensor througout observation time.

Unit 3 {%e )
Ersat) E Possible of Minimum Possible Maximum
Calibration Point UUC Setting UUC Reading
temperature in chamber temperature in chamber
85 85 85.0 84.13 86.13
(*) = The average of 30 values in each point
Section 4 : Trend of acuuracy
—a— Max of 5 measure sensor —a-— Min of 5 measure sensor
10 ¢
05
0.0 B I t + : t {
P
5
g | |
_0_5 F '
t
-1.0 F
-1.5 &
0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0 80.0 90.0

UUC Reading (°c)

Approved Signato
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Metrology Technical Co.,Ltd.

Certificate No. CT-23-01-23295

Page: 4 of 4
Section 5 : Graph report for Temperature distribution , not include uncertainty of measurement

(5.1) Temperature Distribution at UUC Reading 850 o

— CHOL — CHO2

— CHO3 e CHM4 CHOS

Temperature (°C)

Approved Signatory

Prao ,Bangkok ,Tel.: 0-2538-9205 ,0-2935-7096 ,Fax. : 0-2931-4015 Email : contact@mtec.co.th , www.mtec.co.th



Sartorius (Thailand) Co., Ltd. Q/\?'r I
129 Rama 9 Road, Huaykwang, Huaykwang, Bangkok 10310 | &
Tel: +66 2643 8361-6 , e-mail: service.thailand@sartorius.com NSC-TISI-TIS 17025

CALIBRATION No0.0426

SFNTICUI® o comoration

Model Number : SECURA224-1S - Certificate No. : 22BCI0160 -
Description : Analytical Balance Issued Date : Tuesday, June 21,2022
Serial Number : 41305301 Reference No. : 186783 o
Manufacturer:  Sartorius Page No. : 10f2

Customer Name : TNP Environment Co., Ltd.

332/173 Moo 3,Bang Rak Phatthana Bang Bua Thong, Nonthaburi 11110 Thailand.

Calibrated Place : Weighing Room

Calibrated By :  Mr.Chonchai Inthana

Calibration
Calibration Date : Thursday, June 16, 2022 Procedure No. : This calibration was conducted by

Using in-house calibration procedure number (WI-003)
Based on UKAS LAB 14 : 2019

Metrological data : Ambients Conditions:

Capacity: 220 g Readability 0.0001 g Temperature: ~ 23.8 °C £ 5.0°C
Humidity : 665%RH + 10.0%RH

Reasons for calibration Pressure _ - _

[] New Installation [ ] Service / Repaired Re-calibration/ Maintenance Equipment Condition: Good Operate [ Fair

Measurement Method UKAS Publication Ref :Lab 14

The measurement uncertainty stated is the expended uncertainty which is obtained from the standard uncertainty multiplied by the
coverage factor (k=2) to provide a level of confidence of approximately 95%. It is determined in accordance with the Guide to
Expression of Uncertainty in Measurement (GUM). The calibration certificate documents the traceability to National Standards, which
realise the unit of measurement according to the International Standard System of Units (SI).

Traceability:

Model Number Description Traceability | Cetificate No. |Due Date
YCS011-522-00 |Sartorius weight set 1mg - 5000g E2,YCS011-522-00 |SPC-RT ~ |Cc02212565 ‘ 14-Sep-2023
MHB-382SD ‘Humidity/Barometer/Temp Lutron MHB-382SD SPC-RT |C19210498 31-Aug-2022

This certificate relate and apply this equipment only.

This certificate may not be reproduced other than in full except with
the prior written approval of the Verification Operation Division
Sartorius (Thailand) Co., Ltd.

TE>»-H0

SOP FM 33 03 February 2022




Sartorius (Thailand) Co., Ltd.

129 Rama 9 Road, Huaykwang, Huaykwang, Bangkok 10310

Tel: +66 2643 8361-6 Fax: +66 2643-8367, e-mail: service thailand@sartorius.com

Model Number :

SECURA224-1S

SARTORILS

of Calibration

Certificate No.

Issued Date :

Reference No.

Description : Analytical Balance
Serial Number : 41305301
Manufacturer :  Sartorius

Page No. :

22BCI0160

Tuesday, June 21, 2022

186783

20f2

Repeatability Eccentricity (Off-center loading error)
The reproducibility is the ability of a weighing instrument to display nearly identical readouts The off-center loading erroris yielded by the difference between the
under constant test conditions when the same load within a measurement series is placed readout of the load, i.e, 1/3 or 1/4 of maximim capacity, placed in the
repeatedly on the weighing pan in the same manner. The standard deviation is used to middle of the weighing pan and between each of four additional
express reproducibility quantitatively. measurement points ( positions defined according to OIML R76).
Nominal Value : (Low Load) ~20.0000 200.0001  INominal value : 50 g }
20 g 20.0000 200.0000  |Tolerance 0.0004 g
Tolerance 20.0000 200.0001
0.0001 g 20.0000 200.0000 Difference
20.0000 200.0000 1 _
Nominal Value : (High Load) 20.0000 200.0000 2 0.0000
200 g 20.0000 200.0000 3 0.0000
Tolerance 20.0000 200.0001 7 =z 4 0.0000
0.0001 g 20.0001 200.0000 16 5 0.0000
20.0000 200.0000 H 3 6 _
Standard Deviation 0.00003 0.00005
Linearity
The linearity, also called linearity error. Describes the deviation of the characteristic curve of a weighing instrument from the linear slope.
Tolerance  0.0002 g
Nominal Value Conventional Mass Value Displayed Value Deviation Uncertainty
(9) () ) (©) (9
0.01 0.0100 0.0100 0.0000 0.00013
0.1 0.1000 0.1000 0.0000 0.00013
1 1.0000 1.0000 0.0000 0.00013
2 2.0000 2.0000 0.0000 0.00013
5 5.0000 5.0000 0.0000 0.00013
10 10.0000 10.0000 0.0000 0.00013
20 20.0000 20.0000 0.0000 0.00013
50 50.0000 50.0000 0.0000 0.00014
100 100.0000 100.0000 0.0000 0.00019
200 200.0000 200.0000 0.0000 0.00030
End of Report.

SOP FM 33 03 February 2022



Equipment :
Manufacturer:
Model :

Serial No.:

ID No.:

Condition As-Received:

Received Date:

Calibration Date:

Reference:
Ambient Temperature:

Relative Humidity:

Procedure used:

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

S,
£
N

&

o

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

=

a,/”’

DN

S
(4
Mt

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

NSC-TISI-TIS17025

CALIBRATION 0008
Certificate of Calibration  Certfie® :‘;e-f iy

Liquid-in Glass Thermometer
This certificate may not be reproduced other than in full,

SK
except with the prior written approval of the head of
- Corporate Services 3: Equipment Calibration and Testing Services.
TNP.LAB.12
Used Item

27 January 2023

07 February 2023
to 10 February 2023
2301-0937WN

(25 £ 3) °C

Submitted by: TNP ENVIRONMENT CO.,LTD

332/173 Mco 3, Bang Rak Phatthana, Bang Bua Thong,
Nonthaburi 11110

(50 £ 20) %

Calibration were conducted using in-house calibration procedure CP-T02 according to comparison with

Industrial Platinum Resistance Thermometer (IPRT) into liquid bath temperature controller.

The temperature scale used was based on ITS-90.

Condition of this result of calibration

1.Reference standards instuments :

1) Digital Thermometer

Instrument Model Serial No. Certificate No. Due Date
1529 ATAB09 2211274 17 Oct 2023
5627-12 571975 2211274 17 Oct 2023

2) Industrial Platinum Resistance Thermometer

2.The UUC* was immersed into liquid bath temperature controller and the top about 12 mm of the liquid column above the bath

medium in every calibration points.

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

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

-National Institute of Metrology Thailand (NIMT)

Calibrated by :
Issue Date :

Thammanoon Phuwadkien
14 February 2023

Approved Sign

B 0307331



Cert. No.: 237238
Page.: 2 of 2

Result of Calibration:- Without Adjustment
Function: Temperature measurement.
Type: Total Immersion

Scale Division: 1 °C

Reference point (0 °C ) Error = -0.9681 °C, with Uncertainty of Measurement of + 0.16 °C

uuc* Standard Uncertainty
Reading Temperature Error of Measurement
(c)y - (°C) (°C) (£°C)
20 21.4342 -1.4342 0.16
30 31.5544 -1.5544 0.16
40 41.1382 -1.1382 0.16

Note: UUC* : Unit Under Calibration
The UUC* readings were made under magnification and resolved to one tenth of one scale division.

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%.

-00o-

a1147916
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) 3 A
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES 3f¢:\\\\\\‘
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 it AT N
NSC-TISI-TIS17025
TEL. 0-2717-3000-27 FAX.0-2719-9484 CALIBRATION 0008

Cert.No.: 22MM210

Page.: 1 0of 3
Certificate of Calibration
Equipment : Electronic Balance
Manufacturer : Mettler Toledo
Model : XSR205
Serial No. : C009071872
ID No. : UAE.WAO.012/2563
Submitted by : United Analyst and Engineering Consulant Co.,Ltd.

3 Soi Udomsuk 41, Sukhumvit Road,
Bangchak, Phakhanong,
Bangkok 10260

Location : Balance Room
Received order : 26 April 2022
Calibration Date : 26 April 2022

Ambient Temperature : 15 °C to 40 °C

Relative Humidity : 30 % to 90 %
Calibrated by : Kunchit Promprat

Issue Date : 29 April 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

ianenshiitias



Equipment : Electronic Balance Cert.No.: 22MM210
Condition As-Received : Used ltem Page: 2 of 3
Reference : 2204-05420C-1
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 - 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 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) (9) (g9) (tmg) (k)
80 80.00004 -0.00004 0.15 2.00
200 199.9999 +0.0001 0.35 2.00
After Adjustment :
1. Determination of the standard deviation of weighing machine (n=10)
Applied Weight Standard Deviation
(9) of Reading (g)
80 0.000008
200 0.00005

wnanslidtidi



Equipment : Electronic Balance
Condition As-Received : Used ltem
Reference : 2204-05420C-1

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
(g9) (9) (g9) (g) (9)
-0.0002 -0.0001 0.0000 -0.0002 -0.0002

3. Departure from nominal value
Balance Measurement
Applied Weight Reading Correction Uncertainty
(g9) (9) (g9) (tmg)
Unload 0.00000 0.00000 0.016
0.05 0.05001 -0.00001 0.016
0.1 0.10001 -0.00001 0.017
1 1.00002 -0.00002 0.019
5 5.00003 -0.00003 0.026
20 20.00008 -0.00008 0.049
50 50.00010 -0.00010 0.080
80 80.00014 -0.00014 0.15
100 100.0001 -0.0001 0.21
150 150.0001 -0.0001 0.29
200 200.0001 -0.0001 0.35

Cert.No.: 22MM210
Page: 3 of 3

Maximum difference between
off-center and central loading

(9)
0.0002

Coverage
Factor
(k)
213
2.13
2.11
2.05
2.00
2.00
2.00
2.00
2.00
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 %.

-000-
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. Foundation for Industrial Development National Food Institute fatin) NSC.TISI-TIS 17025
o Food Industrial Laboratory Service Center CALIBRATION 0061
Calibration Certificate

Certificate No.: 2203120-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Address: 3 Soi Udomsuk 41, Sukhumvit Road,

Bangchack, Prakhanong, Bangkok 10260

Page 1 of 3

Equipment: Electronic Balance
Manufacturer: METTLER TOLEDO
Model: AB204-S/FACT
Serial No.: 1129361010
ID No.: UAE.WAS.002/2552
Order No.: 2203120
Operation No.: 2203120-001
Date of Receipt: 1 June 2022

Date of Calibration: 1 June 2022

Calibrated by Mr.Taveesak Seilee Approved
Scientist
Manager, Division of Calibration Laboratory
Date of Issue: 7 June 2022 Responsible for the Technical Management Team

The uncertainties are for a confidence probability of approximately 95%

This Certificate is issued in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation Scheme
which has assessed the measurement capability of the laboratory and its traceability to recognized national standards and to the
units of measurement realized at the corresponding national standards laboratory. This certificate may not be reproduced other
than in full except with the prior written approval of the National Food Institute.

F-CS-009 Revision: 01 Date: 20-04-65

L
2008 Bagasruausuns 36 NUUasrualusLNS ILUDVUNNECU IUEUINWEE NSVINWIURIUAS m&aﬁ'i‘luﬂququ Tl |

2008 Sai 36, Arun Amarin Road, Bang Yi Khan Subdistrict, Bang Phlat District, Bangkek 10700, Thailand
[]

Tel: +66(0) 2422 8688 Fax +66(0) 2kee 854S Afiorth
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Foundation for Industrial Development National Food Insfitute
Food Industrial Laboratory Service Center

Calibration Report

Certificate No.: 2203120-001-01

THAILAND

NSC-TISI-TIS 17025
CALIBRATION 0061

Equipment: Electronic Balance Manufacturer:  METTLER TOLEDO

Model: AB204-S/FACT Resolution: 0.0001 g

Serial No.: 1129361010 ID No.: UAE.WAS.002/2552

Capacity: 220 g
Date of Calibration: 1 June 2022 Page 2 of 3
Environment Condition: Ambient Temperature: 19.9 + 0.3 °C  Relative Humidity: 45 + 15 %
Place of Calibration: 108, Balance Room, UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Condition of Equipment: Good Condition
Condition of This Results of Calibration:
1. Calibration Method: NFI Method W-MA-001  In-House Method based on UKAS Lab 14 : 2019
2. Reference Standards:
Reference Standard Model Serial No. Calibrated By Certificate No. Due Date
Standard Weight Class E2 1-500mg B308068554 TCS M2201020S 6 January 2023
Standard Weight Class E2 1-500g B308068128 TCS M2201021S 6 January 2023
Instrument Model Serial No. Calibrated By Certificate No. Due Date
Thermo-Hygro Meter PONPE 490 NFI.BTH 010/18 Quality Reborn QR22-0350 18 February 2023
3. This certification is traceable to ST UNIT
4. This certificate was certified only for the instrument we calibrated.
5. This result of calibration was found accurate as shown on date and place of calibration only.
Calibration Results:
1. Repeatability of Reading:

Nominal Value ( g ) Standard Deviation of Reading (g)
100 0.000048
200 0.000052

2. Off-Center Error:

A mass of 50 g was placed and moved to various position on pan.

The balance reading obtained is given in the table.

72
¥, .
\® @
N
i s

1 2 3 4 5 <] (f"ia)\il'l'lul‘l'l Diff&l&l'l(é)
(g J)|Cg)|JCgH)fC g )|C g )[C g ) (9 )
49.9999 49.9998 49.9998 49.9999 49.9998 49.9998 0.0001

F-CS-012 Revision: 01 Date: 20-04-65

2008 Bagashualsuns 36 nuuasrualsuns IUDVUNNEITU IUBIUNBWEE! NSVINWUAIUAS m&a1iluﬂquﬂu =

2008 Sai 36, Arun Amarin Road, Bang Yi Khan Subdistrict, Bang Phlat District, Bangkok 10700, Thailand
]

Tel +66(0) 2Le2 8688 Fax +66(0) 2Le2 8SLS e
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Food Industrial Laboratory Service Center

iy,
S,

A

1}
Y1,

>>§<<

T
//-\\
/, )
//”/uln\\‘\\

\‘\\ '\

THAILAND

NSC-TISI-TIS 17025
CALIBRATION 0061

Certificate No.:

Calibration Report

2203120-001-01

Equipment: Electronic Balance Manufacturer: ~ METTLER TOLEDO
Model: AB204-S/FACT Resolution: 0.0001 g
Serial No.: 1129361010 ID No.: UAE.WAS.002/2552
Capacity: 220 g
Date of Calibration: 1 June 2022 Page 3 of 3
Calibration Results: (Continued)
Calibration Range: 0-200g

Calibration Adjustment: Internal Calibration

3. Departure from Nominal Value:

Nominal Value Standard Value Average Reading Correction Uncertainty Coverage Factor

(g ) (g ) (g ) (g9 ) (£ g ) k

Unload 0.00000 0.0000 0.0000 0.000088 2.00

0.01 0.01000 0.0100 0.0000 0.000088 2.00
0.05 0.05000 0.0499 0.0001 0.000088 2.00

0.1 0.10000 0.1000 0.0000 0.000088 2.00

0.2 0.20000 0.2000 0.0000 0.000088 2.00

0.5 0.50000 0.5000 0.0000 0.000088 2.00

1 1.00000 0.9999 0.0001 0.000088 2.00

2 2.00000 1.9999 0.0001 0.000089 2.00

5 5.00000 5.0000 0.0000 0.000089 2.00

10 9.99998 9.9999 0.0001 0.000092 2.00
20 19.99999 19.9999 0.0001 0.000094 2.00

50 49.99990 49.9999 0.0000 0.00012 2.00

70 69.99989 69.9998 0.0001 0.00014 2.00

100 100.00001 99.9999 0.0001 0.00017 2.00
150 149.99991 149.9997 0.0002 0.00022 2.00
200 200.00007 199.9998 0.0003 0.00030 2.00

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factor & , pri

level of confidence of approximately 95 %.

End

F-CS-012 Revision: 01 Date: 20-04-65

]
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) M’
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES Z 7__\\/—\\ ) THAILAND
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 “rafyt W
NSC-TISI-TIS17025
TEL. 0-2717-3000-27 FAX.0-2719-9484 CALIBRATION 0008

Cert. No.: 22TM1064

Page.: 1 of 3
Certificate of Calibration
Equipment : Incubator
Manufacturer : Memmert
Model : BE 400
Serial No. : e402.1032
ID No. : UAE.MIC.001/2546
Submitted by : United Analyst and Engineering Consultant Co.,Ltd.

3 Soi Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong,
Bangkok 10260

Location : Microbiology Laboratory
Received Order : 11 July 2022

Calibration Date : 11 July 2022

Ambient Temperature : (26+10)°C

Relative Humidity : (50 £30) %

Calibrated by : Man Pattanapongpaiboon

Issue Date : 18 July 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 Tesllnfé\_ﬁ:aqslu ﬂ’J‘Uﬂu




Equipment : Incubator Cert. No.: 22TM1064
Condition As-Received : Used Item Page.: 2 of 3
Reference : 2207-02450C-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-90.
Condition of this result of calibration

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

1) Data Acquisition 34972A MY57013823 22L.M24 26 Feb 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 : Close Environment during calibration
Beginning Finished
] , f Temp. (°C ) 25 25
] /1] REL.Humid. ( % ) 62 63
4 o L AC Supply ( Volt) 929 223
99 .
H 6 (HZ2 |g Ref
- ? Position : el s,
. A ID No.:
J i Jipe P 1 2117RTD-01
v L DI2 2
“a 2 21-17RTD-02
- i : 3 17RTD-03
Probe Installation Details : Dimension of Chamber : 4 17RTD-04
3= 50 cm De 0.40 - 5 17RTD-05
b= 50 cm W = 0.33 - 6 17RTD-06
G = 50 cm H= 0.40 m 7 17RTD-07
Capacity = 0.053 m? . TTRTDG8
9 (ref.) 17RTD-09




Equipment : Incubator Cert. No.: 22TM1064

Condition As-Received : Used Item Page.: 3 of 3

Reference : 2207-02450C-2

Result of Calibration :- (*) Without Adjustment

Function of UUC* : Temperature Source

Fresh air setting : Close

Calibration uuc* uuc* Temperature Temperature Overall TR Coverage
Point Setting Reading stability uniformity Variation Factor
(°C) (°C) (°C) (£°C) (°C) (°c) (£C) k
37.0 38.0 38.0 0.092 0.62 0.94 0.30 2
56.0 57.5 57.5 0.083 0.87 1.3 0.42 2

Calibration Measured Temperature ( °C )
Point Position
(°C) 1 2 3 4 5 6 7 8 9 (ref.)
37.0 37.629 37.576 37.476 37.577 36.834 36.997 36.824 37.038 37.387F
56.0 56.489 56.520 56.445 56.485 55.291 55.589 55.899 55.591 56.097

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 %.

-00o-
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= A Certificate of Calibration

Equipment: Balance Certificate No.: C01223732
Model: PX623 Issued Date: 09 December 2022
Serial No. (or ID.):  C236754745 Job No.: KSPR2215576
Manufacturer: Ohaus Page: 1 0of 2
Condition: New
Customer: United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak Sub-District,
Phrakhanong District, Bangkok, THAILAND 10260
Environment Condition: =~ Temperature 26 °C + 05°C
Humidity 53 %RH + 3.9 %RH
Calibration Place: United Analyst and Engineering Consultant Co., Ltd. (301 Mircobiology Room)
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak Sub-District,
Phrakhanong District, Bangkok, THAILAND 10260
Callibration By: Mr. Adisai Maknoi
Calibration Date: 09 December 2022
The Method used: In-house method, CAL-WI-47, based on UKAS Lab 14
Traceability: This certificate is traceable to the Sl Units maintained by National Institute of Metrology

(NIMT), Thailand through DKSH Technology Co., Ltd. Certificate No. C02221765

Person in charge

This certificate is issued the units of measurement according to the International System of Units (SI). It provides traceability of measurement to
international or national standard or other recognized national standard laboratories.

The measurement uncertainty stated is the expanded uncertainty which is obtained from the standard uncertainty multiplied by the coverage factor (k=2) to
provide a level of confidence of approximately 95%. It is determined in accordance with the Guide to Expression of Uncertainty in Measurement (GUM).

These results may be affected by deviations from specified conditions. The results relate only to the items tested, calibrated or sampled. The report shall
not be reproduced except in full without approval of DKSH Technology Limited.

uthorized signatory

uin Mmooy maTuTal $riin
DKSH Technology Limited

L
559 Sekamei Road. Bengchek, Prakhanong, Banghor 10260 tend il&l AUAN
?

Phone: +66 2639 7000  Email: info.calibration@dksh.com  Website: www.dksh.com/scientific-thailand

Delivering Growth - in Asia and Beyond. CAL-FM-CO01-14: 12 Sep 2022



&= DKSH

Certificate No.: C01223732 Page: 2 of 2

Calibration Results:
Without Adjustment
Eccentric Error: Weight to be 1/3 or 1/2 of Maximum capacity, taken from the center of the pan as a zero reference.
ARl | ARl | e Rk =) Nominal Test Value 200 )

@ @ @a @ Reference Points (g)

©® Qy @/_% A B c D E

==

:: l :ji:] - 0.000 0.000 0.000 0.000

Repeatability: Determination of the standard deviation of weighing balance., Readability 0.001 (g9)
Nominal test value (g) Standard Deviation
50 0.0004
500 0.0005
Error of indication from nominal or conventional mass value., Readability 0.001  (9)
Nominal Value | Conventional Mass Displayed Value Error of indication Uncertainty
@ @ @ @ @ ‘
1 1.0000 1.000 0.000 0.0010 2.03
5 5.0001 5.000 0.000 0.0010 2.03
10 10.0001 10.000 0.000 0.0010 2.03
20 20.0001 20.000 0.000 0.0010 2.03
50 50.0001 50.000 0.000 0.0010 2.03
100 100.0001 100.000 0.000 0.0011 2.03
200 200.0004 200.000 0.000 0.0011 2.02
300 300.0005 300.000 -0.001 0.0013 2.01
400 400.0008 400.001 0.000 0.0014 2.01
500 500.0003 500.000 0.000 0.0017 2.00
600 600.0004 600.000 0.000 0.0019 2.00
The End of Certificate

i Aimtosioy maTuTal $in

2553 samari wvareowTn tymes o eveaE RS 10260 'l .

A T LENITLNMUAN

Delivering Growth - in Asia and Beyond. CAL-FM-C01-14: 12 Sep 2022



Refer to Certificate No.: C01223732 Page: 1 of 2
Statements of conformity:

This conformity certificate documents the validity of the following statements of conformity based on the measurement
results of corresponding calibration certificate:

The error of indication determined during calibration are under given measurement and environmental conditions and
considering the expanded measurement uncertainty (coverage probability 95%) within the specification. The given
measurement uncertainty already includes other all effects by according to the standard method, UKAS Lab14. Therefore,

those parameters have not been assessed separately.
Tolerance and Decision rules:

Assessment of the conformity of the measurement device are done based on direct comparison of the relevant
measurement results with the tolerances and decision rule are prescribed by the customer.

Decisionrule: [ Choice A Binary Statement for Simple Acceptance Rule (w = 0), Specific Risk < 50% PFA.

Choice B Non-binary statement with guard band (w = 1 U), Pass or Fail Specific Risk <2.5% PFA and
Condition Pass or Condition Fail Specific Risk < 50% PFA.

[0 Choice C Customer defined, Customers may define arbitrary multiple of r to have applied as guard
band (w=rU).
; PFA - Probability of False Accept

Authorized signatory

ulin fAiaasioy maTuTal $rin
DKSH Technology Limited

| ]
2553 muratn monneen s e e 260 NS lIAIUAN
L]

Phone: +66 2639 7000  Email: info.calibration@dksh.com  Website: www.dksh.com/scientific-thailand

Delivering Growth - in Asia and Beyond. CAL-FM-C01-14: 12 Sep 2022
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Refer to Certificate No.: C01223732 Page: 2 of 2
Statements of conformity:
Without Adjustment
Readability; 0.001 g
Nominal Value Error of Guard band (w) | Tolerance ()
indication Conformity

g g g g

1 0.000 0.0010 0.002 Pass

5 0.000 0.0010 0.010 Pass

10 0.000 0.0010 0.020 Pass

20 0.000 0.0010 0.040 Pass
50 0.000 0.0010 0.100 Pass
100 0.000 0.0011 0.200 Pass
200 0.000 0.0011 0.400 Pass
300 -0.001 0.0013 0.600 Pass
400 0.000 0.0014 0.800 Pass
500 0.000 0.0017 1.000 Pass
600 0.000 0.0019 1.200 Pass

The validity of the statements of conformity cannot be guaranteed for different places of use, environmental conditions or improper use.

The End of Statements of conformity

uSin Aiaadiey maTuTall drin
DKSH Technology Limited

]
225% Skt Rood, Bangehak Prakhanond,Banghok 10260 | a5 LlAIUAY
Phone: +66 2639 7000  Email: info.calibration@dksh.com  Website: www.dksh.com/scientific-thailand (]

Delivering Growth - in Asia and Beyond. CAL-FM-C01-14: 12 Sep 2022



Without Adjustment
Job No.KSPR2215576

Error of indication Readability:0.001g
15
1
/ /
0.5 / 7
1T |
0¥ s M — 26— He—He—¢
\\
-0.5 \\
-1
-15
1 10 100 1000
X  Errorof indication = Uncert (+) = Uncert(-) Display of balance
----- Lower Acceptance limit -====Upper Acceptance limit Lower Specification
Upper Specification

wnaslumuay



TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) 3‘%&5

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES 24,7:\\\/\\3? THAILAND

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 K
TEL. 0-2717-3000-27 FAX.0-2719-9484

NSC-TISI-TIS17025
CALIBRATION 0008

Cert. No.: 22TM1121
Page.: 1 of 3

Certificate of Calibration

Equipment : Autoclave
Manufacturer : ALP

Model : CL-40L

Serial No. : 807298

ID No.: UAE.MIC.019/2560

Submitted by :

Location :

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

Calibrated by :

United Analyst and Engineering Consultant Co.,Ltd.
3 Soi Udomsuk 41, Sukhumvit Road,

Bangchak, Phrakhanong,

Bangkok 10260

301 Room

11 July 2022
11 July 2022
(26 +10)°C
(50 +30) %

Preecha Hlahib

Issue Date :

18 July 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 SL Lvices. r Il uﬂ’J‘Uﬂu



Equipment : Autoclave Cert. No.: 22TM1121
Condition As-Received : Used Item Page.: 2 of 3
Reference : 2207-02450C-7
Procedure Used :-

Calibration were conducted using in-house calibration procedure CP-OT03 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

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

1) Data Acquisition 34970A MY44060450 22LM46 28 Mar 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.
4. This result of calibration covers laboratory autoclaves for the sterilization of goods and material which
could be infected with organisms categorized as Hazard Group 1, 2 and 3**
(** = Categorization of pathogens according to hazard and categories of containment, second edition, 1990 )
It does not cover autoclaves for use with material infect with organisms in Hazard Group 4, for which
complete containment and sterilization of infected condensate is considered to be essential.
This result of calibration does not apply to sterilizers or disinfectors used for medical, dental, pharmaceutical
or veterinary purposes which are directry concerned with patient care, or those used for fabrics subjected to
sterilization which are required to be dry at the end of cycle.
Result of Calibration :- (™) Without Adjustment
Function of UUC* : Temperature Source

Environmental

Beginning of Calibration 29 49 220

3 > Finished of Calibration 32 48 220
1 B} - Ref. Std.
2 o — Position Description
R ID No.:
w 1= Center of chamber 22-14TC-01
2= Temperature sensor 22-14TC-02
3= Exhaust port 22-14TC-03

naslua?



Equipment : Autoclave Cert. No.: 22TM1121
Condition As-Received : Used Item Page.: 3 of 3
Reference : 2207-02450C-7
Result of Calibration :-  ( *) Without Adjustment
Operating parameter Set : Temperature = 115  °C
Sterilization period = 15 minute
UUF* UUC.I* N Average* . Stability Press.ure Unparainty Coverage
Setting | Reading | Position | Standard Reading Reading Factor
(°C) (°c) (°C) (£°C)| (MPa) (+°C) k
116.523
116 116 2 116.566 0.14 0.08 0.90 2
3 116.440
Operating parameter Set : Temperature = 121 °c
Sterilization period = 30 minute
uuc* UU(.:* 3 Average* . Stability Press'ure Uneertainty Coverage
Setting | Reading | Position | Standard Reading Reading Factor
(°C) (°C) (°C) (£°C)| (MPa) (£°C) k
1 122.503
122 122 2 122.637 0.19 0.12 0.91 2
3 122.558
Average* The average of 30 values in each position.
Stability : One-half of the greatest maximum difference of measured temperature at any one probe.
UUC* : Unit Under Calibration

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 %.

-00o0-

naslua?

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




DQE Services Co.,Ltd.

QQE Services 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230 AN
Phone : +66 (0)2 538 2054, Email : dgeservicesinfo@gmail.com NSC-TISI-TIS 17025
CALIBRATION 0404
CERTIFICATE OF CALIBRATION
Certificate No. : SP23-007 Page 1 of 5

Customer : United Analyst and Engineering Consultant Co.,Ltd. (Head Office)

Address : 3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260

Location of calibration : Laboratory 315

Equipment:  UV-Vis Spectrophotometer

Manufacturer :  Hitachi

Model : U-1900

Serial No.: 2021-064

ID No. : UAE.WAS.006/2552

Received Date : 6 January 2023

Calibration Date : 6 January 2023

Issue Date : 10 January 2023

Condition Instrument : Used

Calibrated by :

Technical Manager Quality Manager

The calibration result is applied only to the above calibrated item and was found accurate as shown on date and place of calibration only.

The measurement capability of the laboratory and its traceability to recognized national standards and to the unit of measurement realized at the corresponding

national standards laboratory. This certificate may not be reproduced other than in full except with the prior written approval of the DQE Services Co., Ltd.

wnssluniunu
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DQE Services Co.,Ltd.

DQE Services

Phone : +66 (0)2 538 2054, Email : dgeservicesinfo@gmail.com

32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230

NSC-TISI-TIS 17025
CALIBRATION 0404

REPORT OF CALIBRATION

Certificate No.: SP23-007 Page 2 of 5
Environment Condition : Ambient Temperature 25 + 5 °C
Relative humidity 55 +20 %RH
Calibration method : In-house method CP-01 Based on ASTM E275-08
Certified Reference Materials :

Material Serial No. Certificate No. Due date
Absobance Standard set 25760 95935 22 October 2023
Absobance Standard set 25757 95929 22 October 2023
Wavelength Standard set 25806 95916 22 October 2023
Wavelength Standard set 25758 95915 22 October 2023

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

Institute of Standards and Technology (NIST) through Starna Scientific Limited

Spectral Band Width of UUC : 4.0 nm.

Scan Speed of UUC : 200 nm/min

Scan Interval of UUC : 0.1 nm.

Resolution of UUC : Photometric  0.001 Abs.

Wavelength 0.1 nm.

wnaslumuay
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DQE Services Co.,Ltd.
DQE Services 32 SoiLadprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230
Phone : +66 (0)2 538 2054, Email : dgeservicesinfo@gmail.com Nsc.isis 170zs
REPORT OF CALIBRATION
Certificate No. : SP23-007 Page 3 of 5
Calibration Results : Without adjustment
Photometric Accuracy :
Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor
(nm.) (Abs) (Abs) (Abs) (Abs) k
0.0000 0.000 0.0000 0.0028 2.00
o0 0.5787 0.575 0.0037 0.0031 2.00
1.0490 1.044 0.0050 0.0029 2.00
2.1900 2.181 0.0090 0.0080 2.00
0.0000 0.000 0.0000 0.0028 2.00
0.5607 0.558 0.0027 0.0034 2.00
o 1.0247 1.021 0.0037 0.0035 2.00
2.1229 2.115 0.0079 0.0081 2.00
0.0000 0.000 0.0000 0.0028 2.00
0.5236 0.520 0.0036 0.0030 2.00
105 0.9634 0.961 0.0024 0.0029 2.00
1.9763 1.968 0.0083 0.0070 2.00
0.0000 0.000 0.0000 0.0028 2.00
0.5191 0.518 0.0011 0.0031 2.00
o 1.0003 1.000 0.0003 0.0033 2.00
1.9987 1.993 0.0057 0.0084 2.00
0.0000 0.000 0.0000 0.0028 2.00
0.5523 0.552 0.0003 0.0030 2.00
0 1.0809 1.082 -0.0011 0.0030 2.00
2.0391 2.031 0.0081 0.0080 2.00
0.0000 0.000 0.0000 0.0028 2.00
0.5601 0.562 -0.0019 0.0032 2.00
03 1.0512 1.052 -0.0008 0.0030 2.00
1.9294 1.923 0.0064 M

FM-708-02 RO1 1/11/2021



DQE Services

DQE Services Co.,Ltd.

32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230

Phone : +66 (0)2 538 2054, Email : dgeservicesinfo@gmail.com

REPORT OF CALIBRATION

Certificate No. : SP23-007

Photometric Accuracy :

Page 4 of 5

Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor
(nm.) (Abs) (Abs) (Abs) (Abs) k
0.0000 0.000 0.0000 0.0050 2.00
23 0.7478 0.743 0.0048 0.0057 2.00
0.0000 0.000 0.0000 0.0050 2.00
7 0.8686 0.861 0.0076 0.0059 2.00
0.0000 0.000 0.0000 0.0050 2.00
- 0.2912 0.291 0.0002 0.0051 2.00
0.0000 0.000 0.0000 0.0050 2.00
30 0.6448 0.639 0.0058 0.0055 2.00
]
wnaslumuay
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CALIBRATION 0404




DQE Services Co.,Ltd.

DQE 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230

Services

Phone : +66 (0)2 538 2054, Email : dgeservicesinfo@gmail.com

NSC-TISI-TIS 17025
CALIBRATION 0404

REPORT OF CALIBRATION

Certificate No. : SP23-007

Wavelength Accuracy :

Page 5of5

CRMs Values UUC Reading Correction Uncertainty Coverage factor
(nm.) (nm.) (nm.) (nm.) k
241.54 240.8 0.74 0.18 2.00
279.40 278.5 0.90 0.18 2.00
288.70 288.0 0.70 0.18 2.00
334.22 3335 0.72 0.18 2.00
361.26 360.5 0.76 0.18 2.00
418.48 417.8 0.68 0.21 2.00
446.70 445.9 0.80 0.18 2.00
453.20 452.5 0.70 0.18 2.00
460.06 459.5 0.56 0.18 2.00
536.90 536.0 0.90 0.18 2.00
637.94 6371 0.84 0.18 2.00
440.74 440.0 0.74 0.18 2.00
472.22 471.5 0.72 0.18 2.00
513.70 513.0 0.70 0.18 2.00
528.72 528.0 0.72 0.18 2.00
574.60 574.0 0.60 0.18 2.00
585.48 584.6 0.88 0.20 2.00
684.63 684.0 0.63 0.18 2.00
740.27 740.0 0.27 0.20 2.00
748.28 747.5 0.78 0.18 2.00
807.16 806.5 0.66 0.18 2.00
879.70 879.0 0.70 0.18 2.00

Remark : - UUC = Unit Under Calinration

- N/A = Not Avaiable

- The result expanded uncertainty of measurement U is stated as the standard uncertainty of measurement multiplied by the coverage factor & ,

which for a normal distribution corresponds to a coverage probability of approximately 95%

- * Indicates non TISI accredited

- End of Certificate -

wnaslumuay
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Equipment :
Meter Model :
Tube Heater :

Temperature Range :

Ambient Temperature :

Manufacturer :

Condition As-Received :

Customer name :

Received date :
Calibrate date :
Issue date :

Calibrated Location :

Calibration Procedure :

Calibrated by :

H P\ N N P\ Hanna Instruments (Thailand) Ltd.

i n S‘tru me n‘t S 410/67-68 Soi Ratchadapisek 24, Ratchadapisek Rd., Samsen-nok,

W

N\
SN
X

~=
<

¢
ANAB

ANS| Nationai Accreditation Board
AECECREDITED

=
~

7

N

|

QW
ot

CALIBRATION LABORATORY

AC-3061

N

Huaykwang, Bangkok 10310 Tel: 0-2541-4199 Fax: 0-2541-4198 7/, N\

Certificate No. : HIT-2219-0480

Page : 1 of 2

CERTIFICATE OF CALIBRATION

COD Test Tube Heater

HI839800-02 Serial No.: 04500052101

25 Vial Capacity Accuracy : +2°%¢

-10 °C to 160 °C Temperature of Reaction :  150°C

(25+2)°C Relative Humidity : (50 +15)% RH

Hanna Instruments Made in : Romania

Used Product Reference: RE220588
United Analyst and Engineering Consultant Co., Ltd.

3 Soi Udomsuk 41, Sukhumvit Rd., Bangchak,
Phrakhanong, Bangkok 10260

29 April 2022

9 May 2022

10 May 2022

Hanna Instruments (Thailand) Ltd.

This calibrator was conducted by using in-house: calibration procedure

CP-04 by using certified reference material

Calibration Engineer

Authorized Signatory

[ HIANNA
LB rermerss

This certificate was certified only for the instrument we calibrated.

This result of calibration was found accurate on date and place of calibration only.

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

approval of the head of Hanna Instrument (Thailand).

wnssluniunu




”““’WHH“ H P\ N N P\ Certificate No. : HIT-2219-0480

instruments Page : 2 of 2

Condition of this calibration result

Reference Standard Instruments:

Instruments Model Serial No. Certificate No. Traceable

Data Acquisition

34970A US37038858 WK2106-154-1 WK Electric Co., Ltd.
Switch Unit

Calibration Result:

Measurement Temperature Source Accuracy for COD Reactor

Capaci Nominal Value | Average Value | ) Uncertainty | Tolerance of | Acceptance
P g P

(Vial) (°0) (°C) (°c) UuC (°0) Criteria

25 Vial 150.0 150.2 0.55 2 Pass

Figure: Shows the location of the temperature source.

(1A) (2A) (3A) (4A) (5A)
149.82°C | 149.36°C 149.92°C 149.43°C | 149.83°C

(1B) (2B) (3B) (4B) (5B)
150.45°C | 150.66°C | 150.37°C | 149.66°C | 150.01°C

(10) (2C) (30) (4C) (5C)
150.78°C | 151.30°C 151.33°C 149.57°C | 150.52°C

(1D) (2D) (3D) (4D) (5D)
151.12°C | 151.59°C 150.80°C 149.62°C | 149.81°C

(1E) (2E) (3E) (4E) (5E)

150.69°C | 149.58°C 149.60°C 149.24°C | 149.93°C

Remark: The Acceptance criteria is the error value plus or minus the Measurement Uncertainty, and then Not

More than the Tolerance value of UUC, therefore concluded that pass.

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%.

** End of certificate **
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