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Project:High Volume Sampler Calibration
Location:Life & Environment Co.,Ltd
Date of calibration : Febuary 14,2024

Sampler Model:TE-6070 PM-10
Motor Model: TISCH

Motor Serail No,:

Pressure of Ambient Air (Pa) (mm Hg):
Tempurerature of Ambient Air (Ta) (K):
Average Pressure (Ps) (mm Hg) :

Average Temperature (Ts) (K):

Make : Tisch

Model : TE-5025A

Serial#: 5

Plate or H,0
Test # (in)
L 11.40

2 9.60

3 7.50

B 4.70

5 2.80
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PM10 Sampler Calibration
SITE
DETAIL OF SAMPLER
2184
CONDITIONS
760
305
759
302
CALIBRATION ORIFICE
Slope 1.26202
Intercept: -0.01176
CALIBRATION
Qa T Ic LINEAR
(m’/min) (chart) (corrected) REGRESSION
1.704 54.0 34.21 Slope = 18,9651
1.565 48.0 30.41 Intercept = 1.0675
1.384 42.0 26.61 Coxrr. coeff.= 0.9951
1.098 34.0 21.54 SFR = 1.140
0.849 28.0 17.74 SSP = 37.75

# of Observations:

Calibrated by:

Approved by :
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PM10 Sampler Calibration

SITE

Project:High Volume Sampler Calibration
Location:Life & Environment Co.,Ltd
Date of calibration Febuary 14,2024

DETAIL OF SAMPLER

Sampler Model:TE-6070 PM-10
Motor Model: TISCH
Motor Serail No,: 2182

CONDITIONS

Pressure of Ambient Air (Pa)
Tempurerature of Ambient Air (Ta)
Average Pressure (Ps) (mm Hg) :
Average Temperature (Ts) (K):

(mm Hg) :
(K) :

CALIBRATION ORIFICE

Make Tisch Slope
Model TE-5025A Intercept:
Serial#: 5
CALIBRATION
Plate or H,0 Qa I IC
Test # (in) (m’/min) (chart) (corrected)

1 11.40 1.704 56.0 35.48

2 9.20 1.532 52.0 32.94

3 7.30 1.366 46 .0 29.14

4 4.70 1.098 36.0 22.81

5 2.80 0.849 30.0 12.00

# of Observations:

Calibrated by:

Approved by :

760
305
729
302

1.26202
-0.01176

LINEAR
REGRESSION

.1129
.5322
.9966
.140
3775

Slope
Intercept
Corr. coeff.
SFR

SSP
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PM10 Sampler Calibration
SITE
Project:High Volume Sampler Calibration
Location:Life & Environment Co.,Ltd
Date of calibration: Febuary 14,2024
DETAIL OF SAMPLER
Sampler Model:TE-6070 PM-10
Motor Model: TISCH
Motor Serail No,: 2095
CONDITIONS
Pressure of Ambient Air (Pa) (mm Hg) : 760
Tempurerature of Ambient Air (Ta) (K): 305
Average Pressure (Ps) (mm Hg): 759
Average Temperature (Ts) (K): 302
CALIBRATION ORIFICE
Make : Tisch Slope : 1.26202
Model : TE-5025A Intercept: -0.01176
Serial#: 5
CALIBRATION
Plate or H,0 Qa h g Ic LINEAR
Test # (in) (m’/min) (chart) (corrected) REGRESSION
1 11.50 1.712 58.0 36.74 Slope = 21.2408
2 9.50 1.556 52.0 32.94 Intercept = 0.2203
3 6.90 1.328 46.0 29.14 Corr. coeff.= 0.9957
4 4.80 1.109 36.0 22.81 SFR = 1.140
5 2.90 0.864 30.0 19.00 SSP = 3775
# of Observations: 5

Calibrated by:

Approved by :
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CALIBRATION TEST REPORT
Instrument : AIR CHECK SAMPLER (Low Flow) Serial No. 038534 Model : 224-PC X R8
Manufacture : SKC (INC)
Date of Calibration : MARCH 11, 2023 AM-14
Next Time Calibration : MARCH 11, 2024
Standard Criteria : Rota Meter Ambient Condition
SKC Model1355EZ30 S/N 0107070345011/003 |Temperature = 25.0 °C
Pressure = 758 mmHg
Rota Meter Actual Flow Rate (I/min) Deviation |Permissible
Reading (I/min) Deviation Status
1 2 3 Average
(//min)
0.01 0.01 0.01 0.01 0.010 0.0000 +0.05 Pass
0.05 0.05 0.05 0.05 0.050 0.0000 +0.10 Pass
0.10 0.10 0.09 0.10 0.097 0.0058 +0.15 Pass
0.20 0.19 0.19 0.20 0.193 0.0058 +0.20 Pass
028 ——MMM—+——
T 02 Calibrated b
E
£0.15
&
3
£ 0.1 -
?'::‘x |
3 0.05 Approved by
0 -

0.00 005 010 015 020 025 |
Rota meter Reading ’
|

Industrial Hygiene Specialist
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CALIBRATION TEST REPORT

Instrument : AIR CHECK SAMPLER (Low Flow) Serial No. 038545 Model : 224-PC X R8

Manufacture : SKC (INC)

Date of Calibration : MARCH 11, 2023 AM-17

Next Time Calibration : MARCH 11, 2024

Standard Criteria : Rota Meter Ambient Condition
SKC Model1355EZ30 S/N 0107070345011/003 |Temperature = 25.0 °C
Pressure = 7568 mmHg
Rota Meter Actual Flow Rate (I/min) Deviation |Permissible
Reading (/min) Deviation Status
1 2 3 Average
(I/min)
0.01 0.01 0.01 0.01 0.010 0.0000 +0.05 Pass
0.05 0.05 0.05 0.04 0.047 0.0058 +0.10 Pass
0.10 0.10 0.09 0.09 0.093 0.0058 +0.15 Pass
0.20 0.20 0.19 0.19 0.193 0.0058 +0.20 Pass
025 —————— —

Calibrated by

B StEiees

0.05 .5__4___ 4____~L_____ _____ Approved by
e

| e ; !
0.00 0.05 0.10 0.15 0.20 0.25
Rota meter Reading
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Actual Flow Rate (I/min)
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CALIBRATION TEST REPORT

Instrument : AIR CHECK SAMPLER (Low Flow)

Manufacture : SKC (INC)

Serial No. A122843

Model : 224-PC X R8

Date of Calibration : MARCH 11, 2023 AM-22
Next Time Calibration : MARCH 11, 2024
Standard Criteria : Rota Meter Ambient Condition
SKC Model1355EZ30 S/N 0107070345011/003 | Temperature = 25.0 °C
Pressure = 7568 mmHg
Rota Meter Actual Flow Rate (I/min) Deviation |Permissible
Reading (I/min) Deviation Status
1 2 3 Average
(//min)
0.01 0.01 0.01 0.01 0.010 0.0000 +0.05 Pass
0.05 0.05 0.05 0.05 0.050 0.0000 +0.10 Pass
0.10 0.10 0.09 0.09 0.093 0.0058 +0.15 Pass
0.20 0.20 0.19 0.20 0.197 0.0058 +0.20 Pass

Actual Flow Rate (I/min)

0.15

0.10
Rota meter Reading

Calibrated by

Approved by

Industrial Hygiene Specialist
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CALIBRATION TEST REPORT
Instrument : AIR CHECK SAMPLER (Low Flow) Serial No. A122854 Model : 224-PC X R8
Manufacture : SKC (INC)
Date of Calibration : MARCH 11, 2023 AM-23
Next Time Calibration : MARCH 11, 2024
Standard Criteria : Rota Meter Ambient Condition
SKC Model1355EZ30 S/N 0107070345011/003 [Temperature = 25.0 °C
Pressure = 7568 mmHg
Rota Meter Actual Flow Rate (I/min) Deviation |Permissible
Reading (//min) Deviation Status
1 2 3 Average
(I/min)
0.01 0.01 0.01 0.01 0.010 0.0000 +0.05 Pass
0.05 0.05 0.05 0.05 0.050 0.0000 +0.10 Pass
0.10 0.09 0.10 0.09 0.093 0.0058 +0.15 Pass
0.20 0.19 0.20 0.21 0.200 0.0100 +0.20 Pass

| Calibrated

Actual Flow Rate (I/min)

Approved by

g +¥ EEES e a
0.00 0.05 0.10 0.15 0.20 0.25

Rota meter Reading

Industrial Hygiene Specialist
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CALIBRATION TEST REPORT
Instrument : AIR CHECK SAMPLER (Low Flow) Serial No. 20150601076 Model : BDX-II
Manufacture : Gilian
Date of Calibration : MARCH 11, 2023 GN-01
Next Time Calibration : MARCH 11, 2024
Standard Criteria : Rota Meter Ambient Condition
SKC Model1355EZ30 S/N 0107070345011/003 |Temperature = 25.0 °C
Pressure = 758 mmHg
Rota Meter Actual Flow Rate (I/min) Deviation |Permissible
Reading (I/min) Deviation Status
1 2 3 Average
(I/min)
0.01 0.01 0.01 0.01 0.010 0.0000 +0.05 Pass
0.05 0.05 0.05 0.05 0.050 0.0000 +0.10 Pass
0.10 0.10 0.09 0.10 0.097 0.0058 +0.15 Pass
0.20 0.19 0.20 0.19 0.193 0.0058 +0.20 Pass

Calibrated by

Actual Flow Rate (I/min)

Approved by

0 - 9 N | PRSI S =

0.10 0.15 0.20 0.25
Rota meter Reading

0.00 0.05

Industrial Hygiene Specialist
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CALIBRATION TEST REPORT

Instrument : AIR CHECK SAMPLER (Low Flow) Serial No. 20150601080 Model : BDX-II

Manufacture : Gilian

Date of Calibration : MARCH 11, 2023 GN-04

Next Time Calibration : MARCH 11, 2024

Standard Criteria : Rota Meter Ambient Condition
SKC Model1355EZ30 S/N 0107070345011/003 |Temperature = 25.0 °C
Pressure = 758 mmHg
Rota Meter Actual Flow Rate (I/min) Deviation |Permissible
Reading (I/min) Deviation Status
1 2 3 Average
(/min)
0.01 0.01 0.01 0.01 0.010 0.0000 +0.05 Pass
0.05 0.05 0.05 0.05 0.050 0.0000 +0.10 Pass
0.10 0.10 0.10 0.10 0.100 0.0000 +0.15 Pass
0.20 0.20 0.20 0.20 0.200 0.0000 +0.20 Pass
0.25 0 i i ) , ’
i
’E 03 4o 1 O O 0 ML EEEEs ymm— Calibrated b
S SRt
£015 ——mm :
A !
z ‘ / |
= 0.1 l ————— R (e e =
z |
Z0.05 -2— R - | Approved by
| / |
o —t
0.00 0.05 0.10 0.15 0.20 0.25
Rota meter Reading
o o Industrial Hygiene Specialist
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CALIBRATION TEST REPORT

Instrument : AIR CHECK SAMPLER (Low Flow) Serial No. 20170104062 Model : BDX-II

Manufacture : Gilian

Date of Calibration : MARCH 11, 2023 GN-08

Next Time Calibration : MARCH 11, 2024

Standard Criteria : Rota Meter Ambient Condition
SKC Model1355EZ30 S/N 0107070345011/003 |Temperature = 25.0 °C
Pressure = 758 mmHg
Rota Meter Actual Flow Rate (I/min) Deviation |Permissible
Reading (/min) Deviation Status
1 2 3 Average
(I/min)

0.01 0.01 0.01 0.01 0.010 0.0000 +0.05 Pass
0.05 0.05 0.05 0.05 0.050 0.0000 +0.10 Pass
0.10 0.09 0.09 0.10 0.093 0.0058 +0.15 Pass
0.20 0.19 0.20 0.20 0.197 0.0058 +0.15 Pass

Calibrated b

Approved by

Actual Flow Rate (I/min)

—_————————— e —_—— ]

0.00 0.05 0.10 0.15 0.20 0.25

Rota meter Reading

Industrial Hygiene Specialist
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CALIBRATION TEST REPORT
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Instrument : AIR CHECK SAMPLER (Low Flow) Serial No. 20170104063 Model : BDX-II
Manufacture : Gilian
Date of Calibration : MARCH 11, 2023 GN-09
Next Time Calibration : MARCH 11, 2024
Standard Criteria : Rota Meter Ambient Condition
SKC Model1355EZ30 S/N 0107070345011/003 |Temperature = 25.0 °C
Pressure = 758 mmHg
Rota Meter Actual Flow Rate (I/min) Deviation |Permissible
Reading (1/min) Deviation Status
1 2 3 Average
(I/min)
0.01 0.01 0.01 0.01 0.010 0.0000 +0.05 Pass
0.05 0.05 0.05 0.05 0.050 0.0000 +0.10 Pass
0.10 0.09 0.10 0.10 0.097 0.0058 +0.15 Pass
0.20 0.21 0.20 0.20 0.203 0.0058 +0.15 Pass
025 ———
2 02 Calibrated by
E
£0.15
[~
Z
= 0.1 -
E
2 0.05 Approved by

0.10 0.15
Rota meter Reading
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CALIBRATION TEST REPORT
Instrument : AIR CHECK SAMPLER (Low Flow) Serial No. 20170104065 Model : BDX-II
Manufacture : Gilian
Date of Calibration : MARCH 11, 2023 GN-11
Next Time Calibration : MARCH 11, 2024
Standard Criteria : Rota Meter Ambient Condition
SKC Model1355EZ30 S/N 0107070345011/003 |Temperature = 25.0 °C
Pressure = 758 mmHg
Rota Meter Actual Flow Rate (I/min) Deviation | Permissible
Reading (I/min) Deviation Status
1 2 3 Average
(I/min)
0.01 0.01 0.01 0.01 0.010 0.0000 +0.05 Pass
0.05 0.05 0.05 0.05 0.050 0.0000 +0.10 Pass
0.10 0.10 0.09 0.09 0.093 0.0058 +0.15 Pass
0.20 0.19 0.19 0.20 0.193 0.0058 +0.20 Pass
0.25 ———— | —
= . Calibrated by
£
Pt
[}
&
z
=2
=
g
2 Approved by

0.05

0.10 0.15
Rota meter Reading

0.20

Industrial Hygiene Specialist
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CALIBRATION TEST REPORT

Instrument : AIR CHECK SAMPLER (Low Flow) Serial No. 20170104068 Model : BDX-lI
Manufacture : Gilian
Date of Calibration : MARCH 11, 2023 GN-14
Next Time Calibration : MARCH 11, 2024
Standard Criteria : Rota Meter Ambient Condition
SKC Model1355EZ30 S/N 0107070345011/003 |Temperature = 25.0 °C
Pressure = 758 mmHg
Rota Meter Actual Flow Rate (I/min) Deviation | Permissible
Reading (/min) Deviation Status
1 2 3 Average
(//min)

0.01 0.01 0.01 0.01 0.010 0.0000 +0.05 Pass

0.05 0.05 0.05 0.05 0.050 0.0000 +0.10 Pass

0.10 0.09 0.10 0.10 0.097 0.0058 +0.15 Pass

0.20 0.21 0.20 0.19 0.200 0.0100 +0.20 Pass

0.25 —— —
J

2 b - Calibrated b

E

£ 0.5

&

g

= 0.1

|-

2 005 - Approved by

0 - | , —
0.00 0.05 0.10 0.15 0.20 0.25
Rota meter Reading

Industrial Hygiene Specialist
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Instrument : AIR CHECK SAMPLER (Low Flow)

AS,

CALIBRATION TEST REPORT

Manufacture : SKC (INC)

Date of Calibration : MARCH 11, 2024

Next Time Calibration : MARCH 11, 2025

Serial No. 038534 Model : 224-PC X R8

AM-14

Standard Criteria : Rota Meter

SKC Model1355EZ30 S/N 0107070345011/003

Ambient Condition
Temperature = 25.0 °C

Pressure = 759 mmHg

Rota Meter Actual Flow Rate (I/min) Deviation |Permissible
Reading (Vmin) Deviation Status
1 2 3 Average
(I/min)
0.01 0.01 0.01 0.01 0.010 0.0000 £0.05 Pass
0.05 0.05 0.06 0.05 0.053 0.0058 +0.10 Pass
0.10 0.09 0.09 0.10 0.093 0.0058 +0.15 Pass
0.20 0.20 0.19 0.20 0.197 0.0058 +0.20 Pass

Actual Flow Rate (I/min)

0.05

0.10 0.15 0.20
Rota meter Reading

0.25

Calibrated by

Approved by

Industrial Hygiene Specialist
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Instrument : AIR CHECK SAMPLER (Low Flow)

CALIBRATION TEST REPORT

Manufacture : SKC (INC)

Serial No. 038545

Model : 224-PC X R8

Date of Calibration : MARCH 11, 2024 AM-17
Next Time Calibration : MARCH 11, 2025
Standard Criteria : Rota Meter Ambient Condition
SKC Model1355EZ30 S/N 0107070345011/003 {Temperature = 25.0 °C
Pressure = 759 mmHg
Rota Meter Actual Flow Rate (I/min) Deviation |Permissible
Reading (min) Deviation Status
1 2 3 Average
(I/min)
0.01 0.01 0.01 0.01 0.010 0.0000 +0.05 Pass
0.05 0.05 0.06 0.04 0.050 0.0100 +0.10 Pass
0.10 0.10 0.10 0.09 0.097 0.0058 +0.15 Pass
0.20 0.20 0.20 0.21 0.203 0.0058 +0.20 Pass
025 ——
i~ Calibrated b
g 02 - SR SE—
g
| &
| 2045 ——C T
|~
g
= 0.1 +———— R s —
| E
3 0.05 ‘—7 e e e e e —_—f— Approved by
0 -
0.00 0.05 0.10 0.15 0.20 0.25

Rota meter Reading

Industrial Hygiene Specialist
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CALIBRATION TEST REPORT

instrument : AIR CHECK SAMPLER (Low Filow) Serial No. A122843 Model : 224-PC X R8

Manufacture : SKC (INC)

Date of Calibration : MARCH 11, 2024 AM-22
Next Time Calibration : MARCH 11, 2025
Standard Criteria : Rota Meter Ambient Condition
SKC Model1355EZ30 S/N 0107070345011/003 |Temperature = 25.0 °C
Pressure = 759 mmHg
Rota Meter Actual Flow Rate (I/min) Deviation |Permissible
Reading (V/min) Deviation Status
1 2 3 Average
(Vmin)
0.01 0.01 0.01 0.01 0.010 0.0000 +0.05 Pass
0.05 0.05 0.04 0.04 0.043 0.0058 +0.10 Pass
0.10 0.10 0.10 0.09 0.097 0.0058 +0.15 Pass
0.20 0.20 0.19 0.19 0.193 0.0058 +0.20 Pass
0.25 - — -
- | Calibrated b
£ 0.2 1
g |
2
]
=4
2
2 \
= <
| E |
| S Approved by
<
I R e
0.00 0.05 0.10 0.15 0.20 0.25
- Rota meter Reading
. Industrial Hygiene Specialist
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Instrument : AIR CHECK SAMPLER (Low Flow)

Manufacture : SKC (INC)

Serial No. A122854

CALIBRATION TEST REPORT

\SO 2005

/7 \ N

™

Intertek

Model : 224-PC X R8

Date of Calibration : MARCH 11, 2024 AM-23
Next Time Calibration : MARCH 11, 2025
Standard Criteria : Rota Meter Ambient Condition
SKC Model1355EZ30 S/N 0107070345011/003 | Temperature = 25.0 °C
Pressure = 759 mmHg
Rota Meter Actual Flow Rate (I/min) Deviation |Permissible
Reading (/min) Deviation Status
1 2 3 Average
(V/min)
0.01 0.01 0.01 0.01 0.010 0.0000 +0.05 Pass
0.05 0.04 0.05 0.05 0.047 0.0058 +0.10 Pass
0.10 0.10 0.10 0.09 0.097 0.0058 +0.15 Pass
0.20 0.20 0.20 0.21 0.203 0.0058 +0.20 Pass
0.25 -
2 02 - Calibrated b
B
2
£ 0.15
&
3
= 0.1
-
g 0.05 Approved by
0
0.00 0.05 0.10 0.20 0.25

Rota meter Reading

Industrial Hygiene Specialist
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CALIBRATION TEST REPORT

Instrument : AIR CHECK SAMPLER (Low Flow) Serial No. 20150601076 Model : BDX-II

Manufacture : Gilian

Date of Calibration : MARCH 11, 2024 GN-01
Next Time Calibration : MARCH 11, 2025
Standard Criteria : Rota Meter Ambient Condition
SKC Model1355EZ30 S/N 0107070345011/003 |Temperature = 25.0 °C
Pressure = 759 mmHg
Rota Meter Actual Flow Rate (I/min) Deviation |Permissible
Reading (Vmin) Deviation Status
1 2 3 Average
(I/min)
0.01 0.01 0.01 0.01 0.010 0.0000 +0.05 Pass
0.05 0.05 0.04 0.04 0.043 0.0058 +0.10 Pass
0.10 0.09 0.09 0.10 0.093 0.0058 +0.15 Pass
0.20 0.20 0.20 0.19 0.197 0.0058 +0.20 Pass
025 ————— ——————
S a2 Calibrated by,
g
S
2015 -
~
3
z 0.1
g
2 0.05 - Approved by
0 "
0.00 0.05 0.10 0.15 0.20 0.25
Rota meter Reading
Industrial Hygiene Specialist
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CALIBRATION TEST REPORT
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Instrument : AIR CHECK SAMPLER (Low Flow) Serial No. 20150601080 Model : BDX-II
Manufacture : Gilian
Date of Calibration : MARCH 11, 2024 GN-04
Next Time Calibration : MARCH 11, 2025
Standard Criteria : Rota Meter Ambient Condition
SKC Model1355EZ30 S/N 0107070345011/003 |Temperature = 25.0 °C
Pressure = 759 mmHg
Rota Meter Actual Flow Rate (I/min) Deviation |Permissible
Reading (I/min) Deviation Status
1 2 3 Average
(I/min)
0.01 0.01 0.01 0.01 0.010 0.0000 +0.05 Pass
0.05 0.05 0.06 0.05 0.053 0.0058 +0.10 Pass
0.10 0.10 0.09 0.10 0.097 0.0058 +0.15 Pass
0.20 0.20 0.20 0.19 0.197 0.0058 +0.20 Pass
0.25 +—— = —— ==
o) Calibrated by
E
2
hd
S
-4
>
[~
=
E
;:e‘a' Approved by
0 i ;
0.00 0.05 0.10 0.15 0.20 0.25

Rota meter Reading

Industrial Hygiene Specialist
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CALIBRATION TEST REPORT

Instrument : AIR CHECK SAMPLER (Low Flow) Serial No. 20170104062 Model : BDX-II
Manufacture : Gilian
Date of Calibration : MARCH 11, 2024 GN-08
Next Time Calibration : MARCH 11, 2025
Standard Criteria : Rota Meter Ambient Condition
SKC Model1355EZ30 S/N 0107070345011/003 |Temperature = 25.0 °C
Pressure = 759 mmHg
Rota Meter Actual Flow Rate (I/min) Deviation | Permissible
Reading (I/min) Deviation Status
1 2 3 Average
(I/min)
0.01 0.01 0.01 0.01 0.010 0.0000 +0.05 Pass
0.05 0.06 0.06 0.05 0.057 0.0058 +0.10 Pass
0.10 0.10 0.09 0.10 0.097 0.0058 +0.15 Pass
0.20 0.19 0.19 0.20 0.193 0.0058 +0.15 Pass
0.2 e T —
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Rota meter Reading

Industrial Hygiene Specialist

90,92,94 HOHBOURBE4 UUWDDURY LIATIUNAI NTILNWY 10250 Tnsény (662)3200277-8



industrial Health Association of Asia
duAugerdansamamnssuuvaa gy

@/ \ N\
AFRR
WEE
e ., UGS
Intertek 014

CALIBRATION TEST REPORT

Instrument : AIR CHECK SAMPLER (Low Flow) Serial No. 20170104063 Model : BDX-I|
Manufacture : Gilian
Date of Calibration : MARCH 11, 2024 GN-09
Next Time Calibration : MARCH 11, 2025
Standard Criteria : Rota Meter Ambient Condition
SKC Model1355EZ30 S/N 0107070345011/003 | Temperature = 25.0 °C
Pressure = 759 mmHg
Rota Meter Actual Flow Rate (I/min) Deviation |Permissible
Reading (V/min) Deviation Status
1 2 3 Average
(I/min)
0.01 0.01 0.01 0.01 0.010 0.0000 +0.05 Pass
0.05 0.05 0.04 0.05 0.047 0.0058 +0.10 Pass
0.10 0.09 0.09 0.10 0.093 0.0058 +0.15 Pass
0.20 0.21 0.21 0.20 0.207 0.0058 +0.15 Pass
025 —— - —T - =
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Rota meter Reading
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CALIBRATION TEST REPORT

Instrument : AIR CHECK SAMPLER (Low Flow) Serial No. 20170104065 Model : BDX-|
Manufacture : Gilian
Date of Calibration : MARCH 11, 2024 GN-11
Next Time Calibration : MARCH 11, 2025
Standard Criteria : Rota Meter Ambient Condition
SKC Model1355EZ30 S/N 0107070345011/003 {Temperature = 25.0 °C
Pressure = 759 mmHg
Rota Meter Actual Flow Rate (I/min) Deviation |Permissible
Reading (Vmin) Deviation Status
1 2 3 Average
(I/min)

0.01 0.01 0.01 0.01 0.010 0.0000 +0.05 Pass

0.05 0.04 0.05 0.04 0.043 0.0058 +0.10 Pass

0.10 0.10 0.10 0.09 0.097 0.0058 +0.15 Pass

0.20 0.19 0.20 0.20 0.197 0.0058 +0.20 Pass
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Rota meter Reading
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CALIBRATION TEST REPORT

Instrument : AIR CHECK SAMPLER (Low Flow) Serial No. 20170104068 Model : BDX-II

Manufacture : Gilian

Date of Calibration : MARCH 11, 2024 GN-14
Next Time Calibration : MARCH 11, 2025
Standard Criteria : Rota Meter Ambient Condition
SKC Model1355EZ30 S/N 0107070345011/003 |Temperature = 25.0 °C
Pressure = 759 mmHg
Rota Meter Actual Flow Rate (I/min) Deviation |Permissible
Reading (Vmin) Deviation Status
1 2 3 Average
(I/min)
0.01 0.01 0.01 0.01 0.010 0.0000 +0.05 Pass
0.05 0.06 0.05 0.04 0.050 0.0100 +0.10 Pass
0.10 0.09 0.09 0.10 0.093 0.0058 +0.15 Pass
0.20 0.21 0.19 0.19 0.197 0.0115 +0.20 Pass
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Rota meter Reading
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CALIBRATION TEST REPORT
Instrument : AIR CHECK SAMPLER (High Flow) Serial No. 038534 Model : 224-PC X R8
Manufacture : SKC (INC)
Date of Calibration : MARCH 11, 2023 AM-14
Next Time Calibration : MARCH 11, 2024
Standard Criteria : Rota Meter Ambient Condition
SKC Model1355EZ30 S/N 0107070345011/003 |Temperature = 25.0 °C
Pressure = 758 mmHg
Rota Meter Actual Flow Rate (I/min) Deviation |Permissible
Reading (I/min) Deviation Status
1 2 3 Average
(I/min)
0.5 0.50 0.55 0.50 0.517 0.0289 +0.05 Pass
1.0 1.00 1.05 1.05 1.033 0.0289 +0.10 Pass
20 2.05 2.05 2.00 2.033 0.0289 +0.15 Pass
3.0 2.85 2.95 2.80 2.867 0.0764 +0.20 Pass

| Calibrated b

Actual Flow Rate (I/min)

Approved by
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Rota meter Reading
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CALIBRATION TEST REPORT
Instrument : AIR CHECK SAMPLER (High Flow) Serial No. 038545 Model : 224-PC X R8
Manufacture : SKC (INC)
Date of Calibration : MARCH 11, 2023 AM-17
Next Time Calibration : MARCH 11, 2024
Standard Criteria : Rota Meter Ambient Condition
SKC Model1355EZ30 S/N 0107070345011/003 |Temperature = 25.0 °C
Pressure = 7568 mmHg
Rota Meter Actual Flow Rate (I/min) Deviation | Permissible
Reading (/min) Deviation Status
1 2 3 Average
(I/min)
0.5 0.60 0.60 0.55 0.583 0.0289 +0.05 Pass
1.0 1.10 1.05 1.15 1.100 0.0500 +0.10 Pass
2.0 1.95 1.85 1.90 1.900 0.0500 +0.15 Pass
3.0 2.85 2.80 2.75 2.800 0.0500 +0.20 Pass
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Rota meter Reading
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Instrument : AIR CHECK SAMPLER (High Flow)

Manufacture : SKC (INC)

Intertek
CALIBRATION TEST REPORT
Serial No. A122843 Model : 224-PC X R8
AM-22

Date of Calibration : MARCH 11, 2023

Next Time Calibration : MARCH 11, 2024

Standard Criteria : Rota Meter

SKC Model1355EZ30 S/N 0107070345011/003

Ambient Condition
Temperature = 25.0 °C

Pressure = 758 mmHg

Rota Meter Actual Flow Rate (I/min) Deviation |Permissible
Reading (I/min) Deviation Status
1 2 3 Average
(/min)
0.5 0.45 0.45 0.45 0.450 0.0000 +0.05 Pass
1.0 1.00 1.10 1.15 1.083 0.0764 +0.10 Pass
2.0 2.05 1.90 1.95 1.967 0.0764 +0.15 Pass
3.0 2.90 2.80 2.75 2.817 0.0764 +0.20 Pass

Actual Flow Rate (I/min)
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CALIBRATION TEST REPORT

Instrument : AIR CHECK SAMPLER (High Flow) Serial No. A122854 Model : 224-PC X R8

Manufacture : SKC (INC)

Date of Calibration : MARCH 11, 2023 AM-23
Next Time Calibration : MARCH 11, 2024
Standard Criteria : Rota Meter Ambient Condition
SKC Model1355EZ30 S/N 0107070345011/003 |Temperature = 25.0 °C
Pressure = 758 mmHg
Rota Meter Actual Flow Rate (I/min) Deviation |Permissible
Reading (/min) Deviation Status
1 2 3 Average
(I/min)
0.5 0.45 0.50 0.45 0.467 0.0289 +0.05 Pass
1.0 1.00 1.10 1.00 1.033 0.0577 +0.10 Pass
2.0 2.10 2.10 2.00 2.067 0.0577 +0.15 Pass
3.0 3.00 2.95 2.95 2.967 0.0289 +0.20 Pass
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Rota meter Reading
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CALIBRATION TEST REPORT

Instrument : AIR CHECK SAMPLER (High Flow) Serial No. 20150601076 Model : BDX-II
Manufacture : Gilian
Date of Calibration : MARCH 11, 2023 GN-01
Next Time Calibration : MARCH 11, 2024
Standard Criteria : Rota Meter Ambient Condition
SKC Model1355EZ30 S/N 0107070345011/003 |Temperature = 25.0 °C
Pressure = 758 mmHg
Rota Meter Actual Flow Rate (I/min) Deviation |Permissible
Reading (Vmin) Deviation Status
1 2 3 Average
(I/min)
0.5 0.55 0.50 0.50 0.517 0.0289 +0.05 Pass
1.0 1.10 1.05 1.05 1.067 0.0289 +0.10 Pass
2.0 2.00 1.95 1.80 1.917 0.1041 +0.15 Pass
3.0 3.05 2.80 2.85 2.900 0.1323 +0.20 Pass
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Rota meter Reading
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CALIBRATION TEST REPORT
Instrument : AIR CHECK SAMPLER (High Flow) Serial No. 20150601080 Model : BDX-lI
Manufacture : Gilian
Date of Calibration : MARCH 11, 2023 GN-04
Next Time Calibration : MARCH 11, 2024
Standard Criteria : Rota Meter Ambient Condition
SKC Model1355EZ30 S/N 0107070345011/003 | Temperature = 25.0 °C
Pressure = 758 mmHg
Rota Meter Actual Flow Rate (/min) Deviation |Permissible
Reading (V/rmin) Deviation Status
1 2 3 Average
(I/min)
0.5 0.50 0.55 0.50 0.517 0.0239 +0.05 Pass
1.0 1.05 1.15 1.15 1.117 0.0577 +0.10 Pass
2.0 2.00 2.10 2.10 2.067 0.0577 +0.15 Pass
3.0 3.00 3.00 2.80 2.933 0.1155 +0.20 Pass
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CALIBRATION TEST REPORT

Instrument : AIR CHECK SAMPLER (High Flow) Serial No. 20170104062 Model : BDX-II
Manufacture : Gilian
Date of Calibration : MARCH 11, 2023 GN-08
Next Time Calibration : MARCH 11, 2024
Standard Criteria : Rota Meter Ambient Condition
SKC Model1355EZ30 S/N 0107070345011/003 |Temperature = 25.0 °C
Pressure = 758 mmHg
Rota Meter Actual Flow Rate (I/min) Deviation | Permissible
Reading (I/min) Deviation Status
1 2 3 Average
(I/min)
0.5 0.50 0.45 0.45 0.467 0.0289 +0.05 Pass
1.0 1.00 1.05 1.05 1.033 0.0289 +0.10 Pass
2.0 2.00 1.80 1.90 1.900 0.1000 +0.15 Pass
3.0 3.00 2.90 2.85 2917 0.0764 +0.15 Pass

Actual Flow Rate (I/min)

0.0 0.5 1.0 1.5 2.0 2.5
Rota meter Reading
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CALIBRATION TEST REPORT

Instrument : AIR CHECK SAMPLER (High Flow) Serial No. 20170104063 Model : BDX-II
Manufacture : Gilian
Date of Calibration : MARCH 11, 2023 GN-09
Next Time Calibration : MARCH 11, 2024
Standard Criteria : Rota Meter Ambient Condition
SKC Model1355EZ30 S/N 0107070345011/003 |Temperature = 25.0 °C
Pressure = 758 mmHg
Rota Meter Actual Flow Rate (I/min) Deviation |Permissible
Reading (/min) Deviation Status
1 2 3 Average
(//min)
0.5 0.50 0.45 0.45 0.467 0.0289 +0.05 Pass
1.0 1.10 1.15 1.15 1.133 0.0289 +0.10 Pass
2.0 2.05 2.10 2.10 2.083 0.0289 +0.15 Pass
3.0 2.95 3.00 2.85 2.933 0.0764 +0.15 Pass
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CALIBRATION TEST REPORT
Instrument : AIR CHECK SAMPLER (HIgh Flow) Serial No. 20170104065 Model : BDX-I
Manufacture : Gilian
Date of Calibration : MARCH 11, 2023 GN-11
Next Time Calibration : MARCH 11, 2024
Standard Criteria : Rota Meter Ambient Condition
SKC Model1355EZ30 S/N 0107070345011/003 | Temperature = 25.0 °C
Pressure = 758 mmHg
Rota Meter Actual Flow Rate (I/min) Deviation | Permissible
Reading (I/min) Deviation Status
1 2 3 Average
(I/min)
0.5 0.45 0.45 0.50 0.467 0.0289 +0.05 Pass
1.0 1.00 1.15 1.05 1.067 0.0764 +0.10 Pass
2.0 2.00 1.95 1.95 1.967 0.0289 +0.156 Pass
3.0 3.00 3.05 3.05 3.033 0.0289 +0.20 Pass

Calibrated by

Actual Flow Rate (I/min)
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Rota meter Reading
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CALIBRATION TEST REPORT
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Instrument : AIR CHECK SAMPLER (High Flow) Serial No. 20170104068 Model : BDX-II
Manufacture : Gilian
Date of Calibration : MARCH 11, 2023 GN-14
Next Time Calibration : MARCH 11, 2024
Standard Criteria : Rota Meter Ambient Condition
SKC Model1355EZ30 S/N 0107070345011/003 |Temperature = 25.0 °C
Pressure = 758 mmHg
Rota Meter Actual Flow Rate (I/min) Deviation |Permissible
Reading (I/min) Deviation Status
1 2 3 Average
(I/min)
0.5 0.55 0.50 0.55 0.533 0.0289 +0.05 Pass
1.0 0.95 1.00 0.95 0.967 0.0289 +0.10 Pass
20 2.00 1.85 1.80 1.883 0.1041 +0.156 Pass
3.0 3.00 2.80 2.90 2.900 0.1000 +0.20 Pass

Actual Flow Rate (I/min)
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Rota meter Reading
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CALIBRATION TEST REPORT

instrument : AIR CHECK SAMPLER (High Flow)

Manufacture : SKC (INC)

Date of Calibration : MARCH 11, 2024

Next Time Calibration : MARCH 11,2025

Serial No. 038534 Model : 224-PC X R8

AM-14

Standard Criteria : Rota Meter Ambient Condition
SKC Model1355EZ30 S/N 0107070345011/003 |Temperature = 25.0 °C
Pressure = 759 mmHg
Rota Meter Actual Flow Rate (I/min) Deviation |Permissible
Reading (I/min) Deviation Status
1 2 3 Average
(I/min)
0.5 0.50 0.51 0.51 0.507 0.0058 +0.056 Pass
1.0 1.05 1.00 1.05 1.033 0.0289 +0.10 Pass
2.0 2.10 2.05 2.00 2.050 0.0500 +0.15 Pass
3.0 2.90 2.95 2.85 2.900 0.0500 +0.20 Pass
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Rota meter Reading
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CALIBRATION TEST REPORT

Instrument : AIR CHECK SAMPLER (High Flow) Serial No. 038545

Manufacture : SKC (INC)

SO 900,
C L N\
EHEEATD
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e o
Rripicse®

Intertek

o014

Model : 224-PC X R8

Date of Calibration : MARCH 11, 2024 AM-17
Next Time Calibration : MARCH 11,2025
Standard Criteria : Rota Meter Ambient Condition
SKC Model1355EZ30 S/N 0107070345011/003 |Temperature = 25.0 °C
Pressure = 7569 mmHg
Rota Meter Actual Flow Rate (I/min) Deviation |Permissible
Reading (/min) Deviation Status
1 2 3 Average
(I/min)
0.5 0.55 0.60 0.55 0.567 0.0289 +0.05 Pass
1.0 1.00 1.05 1.05 1.033 0.0289 +0.10 Pass
2.0 1.95 1.90 1.90 1.917 0.0289 +0.15 Pass
3.0 2.95 2.80 2.85 2.867 0.0764 +0.20 Pass
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Rota meter Reading
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CALIBRATION TEST REPORT

Instrument : AIR CHECK SAMPLER (High Flow)

Manufacture : SKC (INC)

Serial No. A122843

Model : 224-PC X R8

Date of Calibration : MARCH 11, 2024 AM-22
Next Time Calibration : MARCH 11,2025
Standard Criteria : Rota Meter Ambient Condition
SKC Model1355EZ30 S/N 0107070345011/003 |Temperature = 25.0 °C
Pressure = 759 mmHg
Rota Meter Actual Flow Rate (I/min) Deviation |Permissible
Reading (I/min) Deviation Status
1 2 3 Average
(/min)
0.5 0.55 0.45 0.45 0.483 0.0577 +0.05 Pass
1.0 1.00 1.00 1.15 1.050 0.0866 +0.10 Pass
2.0 2.00 1.90 1.95 1.950 0.0500 +0.15 Pass
3.0 2.90 2.85 2.75 2.833 0.0764 +0.20 Pass
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Rota meter Reading
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CALIBRATION TEST REPORT

Instrument : AIR CHECK SAMPLER (High Flow) Serial No. A122854 Model : 224-PC X R8

Manufacture : SKC (INC)

Date of Calibration : MARCH 11, 2024 AM-23

Next Time Calibration : MARCH 11,2025

Standard Criteria : Rota Meter Ambient Condition
SKC Model1355EZ30 S/N 0107070345011/003 [Temperature = 25.0 °C
Pressure = 759 mmHg
Rota Meter Actual Flow Rate (I/min) Deviation |Permissible
Reading (//min) Deviation Status
1 2 3 Average
(/min)

0.5 0.50 0.50 0.45 0.483 0.0289 +0.05 Pass

1.0 1.05 1.10 1.05 1.067 0.0289 +0.10 Pass

2.0 2.00 2.05 2.00 2.017 0.0289 +0.15 Pass

3.0 2.85 2.95 2.95 2917 0.0577 +0.20 Pass
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Rota meter Reading
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CALIBRATION TEST REPORT

Instrument : AIR CHECK SAMPLER (High Flow) Serial No. 20150601076 Model : BDX-II
Manufacture : Gilian
Date of Calibration : MARCH 11, 2024 GN-01
Next Time Calibration : MARCH 11,2025
Standard Criteria : Rota Meter Ambient Condition
SKC Model1355EZ30 S/N 0107070345011/003 |Temperature = 25.0 °C
Pressure = 759 mmHg
Rota Meter Actual Flow Rate (I/min) Deviation |Permissible
Reading (Vmin) Deviation Status
1 2 3 Average
(//min)
0.5 0.50 0.55 0.50 0.517 0.0289 +0.05 Pass
1.0 1.10 1.00 1.05 1.050 0.0500 +0.10 Pass
2.0 1.80 1.95 1.80 1.850 0.0866 +0.15 Pass
3.0 2.90 2.80 2.85 2.850 0.0500 +0.20 Pass
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Rota meter Reading
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CALIBRATION TEST REPORT

Instrument : AIR CHECK SAMPLER (High Flow) Serial No. 20150601080 Model : BDX-II

Manufacture : Gilian

Date of Calibration : MARCH 11, 2024 GN-04
Next Time Calibration : MARCH 11,2025
Standard Criteria : Rota Meter Ambient Condition
SKC Model1355EZ30 S/N 0107070345011/003 |Temperature = 25.0 °C
Pressure = 759 mmHg
Rota Meter Actual Flow Rate (I/min) Deviation |Permissible
Reading (V/min) Deviation Status
1 2 3 Average
(//min)
0.5 0.55 0.55 0.50 0.533 0.0289 +0.05 Pass
1.0 1.10 1.10 115 1917 0.0289 +0.10 Pass
2.0 2.00 2.05 2.05 2.033 0.0289 +0.15 Pass
3.0 3.00 3.00 2.95 2.983 0.0289 +0.20 Pass
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Rota meter Reading

Industrial Hygiene Specialist
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CALIBRATION TEST REPORT

Instrument : AIR CHECK SAMPLER (High Flow) Serial No. 20170104062 Model : BDX-lI

Manufacture : Gilian

Date of Calibration : MARCH 11, 2024 GN-08

Next Time Calibration : MARCH 11,2025

Standard Criteria : Rota Meter Ambient Condition
SKC Model1355EZ30 S/N 0107070345011/003 {Temperature = 25.0 °C
Pressure = 759 mmHg
Rota Meter Actual Flow Rate (I/min) Deviation |Permissible
Reading (//min) Deviation Status
1 2 3 Average
(Vmin)
0.5 0.50 0.50 0.45 0.483 0.0289 +0.05 Pass
1.0 1.00 1.00 1.05 1.017 0.0289 +0.10 Pass
2.0 2.00 1.95 1.90 1.950 0.0500 +0.15 Pass
3.0 2.95 2.90 2.85 2.900 0.0500 +0.15 Pass
4 S— — | ey ——————
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CALIBRATION TEST REPORT
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Instrument : AIR CHECK SAMPLER (High Flow) Serial No. 20170104063 Model : BDX-I|
Manufacture : Gilian
Date of Calibration : MARCH 11, 2024 GN-09
Next Time Calibration : MARCH 11,2025
Standard Criteria : Rota Meter Ambient Condition
SKC Model1355EZ30 S/N 0107070345011/003 |Temperature = 25.0 °C
Pressure = 759 mmHg
Rota Meter Actual Flow Rate (I/min) Deviation |Permissible
Reading (/min) Deviation Status
1 2 3 Average
(I/min)
0.5 0.50 0.45 0.50 0.483 0.0289 +0.05 Pass
1.0 1.10 1.15 1.05 1.100 0.0500 +0.10 Pass
2.0 2.05 2.05 2.10 2.067 0.0289 +0.15 Pass
3.0 2.95 3.00 2.95 2.967 0.0289 +0.15 Pass
4
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CALIBRATION TEST REPORT

Instrument : AIR CHECK SAMPLER (High Flow) Serial No. 20170104065 Model : BDX-II
Manufacture : Gilian
Date of Calibration : MARCH 11, 2024 GN-11
Next Time Calibration : MARCH 11,2025
Standard Criteria : Rota Meter Ambient Condition
SKC Model1355EZ30 S/N 0107070345011/003 |Temperature = 25.0 °C
Pressure = 759 mmHg
Rota Meter Actual Flow Rate (I/min) Deviation |Permissible
Reading (I/min) Deviation Status
1 2 3 Average
(I/min)
0.5 0.50 0.55 0.50 0.517 0.0289 +0.05 Pass
1.0 1.00 1.05 1.05° 1.033 0.0289 +0.10 Pass
2.0 1.90 1.95 1.90 1.917 0.0289 +0.15 Pass
3.0 2.95 3.00 3.05 3.000 0.0500 +0.20 Pass
4

Actual Flow Rate (I/min)
(]

1.5 2.0
Rota meter Reading
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Approved by

Industrial Hygiene Specialist
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CALIBRATION TEST REPORT

Instrument : AIR CHECK SAMPLER (High Flow) Serial No. 20170104068 Model : BDX-II

Manufacture : Gilian

Date of Calibration : MARCH 11, 2024 GN-14
Next Time Calibration : MARCH 11,2025
Standard Criteria : Rota Meter Ambient Condition
SKC Model1355EZ30 S/N 0107070345011/003 |Temperature = 25.0 °C
Pressure = 759 mmHg
Rota Meter Actual Flow Rate (//min) Deviation |Permissible
Reading (I/min) Deviation Status
1 2 3 Average
(I/min)
0.5 0.45 0.50 0.55 0.500 0.0500 +0.05 Pass
1.0 0.95 1.00 0.85 0.933 0.0764 +0.10 Pass
2.0 1.90 1.85 1.80 1.850 0.0500 +0.15 Pass
3.0 2.80 2.80 2.90 2.833 0.0577 +0.20 Pass
4 e FETHETIr S—
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BARA SCIENTIFIC CO., LTD.
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PREVENTIVE MAINTENANCE/

GC SYSTEM
GC-14B/C-R5A

ID NO. 4

REPORT NO. :C-A3-TK-6611-0300
DATE OF REPORT :15 November 2023

COMPLETION DATE :15 November 2023

NEXT DUE DATE :On November 2024

CALIBRATION

|
|

GAS CHROMATOGRAPHY :

SERIAL NUMBER
CUSTOMER

ADDRESS

ATTENTION

PHONE

FAX

DONE BY

SERVICE REPORT NO.

Cl1l0733000756SA

LIFE AND ENVIRONMENT 'CO.,
90,92,94 SOI ON-NUCH 64,
SRINAKARIN ROAD, ON-NUCH
SUANLUANG, BANGKOK 10250.

LTD.

KHUN TUNYALUCK KREEPANICH
02-320-0277-8 EXT.304,308
023200293

Mr .Thanawat Pumpaka
TK-6611-0300

SIGNED FOR AND ON BEHALF OF
BARA SCIENTIFIC CO.,LTD.

MR.Thanawat Pumpaka

outiaRiuf 3 fhneu 2553

FM-SS-15 Rev.

00
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BARA SCIENTIFIC CO.,, LTD.

CERTIFICATE

THIS CERTIFIES THE PERFORMANCE OF SHIMADZU GAS CHROMATOGRAPHY AT

LIFE AND ENVIROMENT CO., LTD.ADDRESS : 90,92,94 SOI ON-NUCH 64,
SRINAKARIN ROAD, SUANLUANG, BANGKOK 10250.

SYSTEM CONFIGURATION : GC-14B, C-R5A

DETECTOR TYPE : FLAME IONIZATION DETECTOR (FID)
\

METHOD : SENSITIVITY TEST OF FID BY SHIMADZU CORPORATION, JAPAN.

CHEMICAL : N-HEXADECANE (Ci;s) 100ng/uL (HEPTANE SOVENT)

SPECIFICATION OF FID :S(C/g)OF Cl6 IS MORE THAN O'.Ol(C/g)

RESULT : SENSITIVITY OF FID CH1 = 0.0163 C/g

REPRODUCIBILITY : Area Value CH1 CV < 10.00 % = 1.566 %
Retention Time CH1 CV < 2.00 % = 0.348 %

ISSUED ON : 15 November 2023

ISSUED AT : SERVICE SECTION, BARASCIENTIFIC CO.,LTD.

APPROVED BY

(Mr.Thanawat Pumpaka)

SERVICE ENGINEER
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Certificate of Calibration
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NSC-TISI-TIS 17025
Calibratien 0087

Equipment: SPECTROPHOTOMETER Certificate No.: C06230594
Model: CE 1011 Issued Date: 14 December 2023
Serial No. (orID.):  920-252 Job No.: WO-00011851
Manufacturer: CECIL Page: 1 of 2
Condition: In Condition

Customer: LIFE & ENVIRONMENT CO., LTD.

90, 92, 94 Soi On-nuch 64, Srinakarin Road,
On-nuch, Suanluang, Bangkok 10250 Thailand.

Environment Condition:  Temperature 247 °C + 0.2 °C
Humidity 58.7 %RH & 05 %RH
Calibration Place; LIFE & ENVIRONMENT CO., LTD. ( Air Testing Laboratory )

90, 92, 94 Soi On-nuch 64, Srinakarin Road,
On-nuch, Suanluang, Bangkok 10250 Thailand.

Calibration By: Miss.Kaewkan Suradech

Calibration Date: 13 December 2023

The Method used: In house method, CAL-WI-24, base on ASTM E 275-08 and ASTM E 387-04
Traceability: This certificate is traceable to the CRM maintained by National Institute of Standards

and Technology (NIST) through Starna Scientific Limited.
The standard for Wavelength Certificate No. 105931 and 105898
The standard for Photometric Certificate No. 105940

Person in charge Authorized signatory

This certificate is issued the units of measurement according to the Intemational System of Units (SI). It provides traceability of measurement to intemational 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 resulls may be affected by deviations from specified conditions. The resuits relate only to the items tested, calibrated or sampled. The report shall not be
reproduced except in full without approval of DKSH Technology Limited.
v Aeodwy maTuTal d4An
DKSH Technology Limited
2533 nuug Py wuuWNIIN LwAWIETEM NEIMHIMILAT 10260

2533 Sukhumvil Road, Bangchak, Phrakhanong, Bangkok 10260
Phone: +66 2635 7000  Emall: Info.calibration@dksh.com  Wabsite: www.dksh.com/scientific-thailand

Delivering Growth - in Asia and Beyond. CAL-FM-C06-15: 12 Sep 2022
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Certificate No.: C08230594 Page 2 of 2
Calibration Results:
Without Adjustment
Wavealangth Accuracy (nm), The spectral bandwidth of Std at 5 nm and UUC at B nm
Standard Wavelength Unit Under Calibration Correction Uncertainty
418.40 421.0 -2.60 0.13
447.20 450.3 -3.10 0.13
459,30 459.5 -0.20 0.13
537.00 539.2 -2.20 0.13
638.00 641.1 -3.10 0.13
585.56 589.5 -3.94 0.13
Photometric Accuracy (Absorbance)
Wavelength Standard absorbance Unit Under Calibration Correction Uncartainty
0.0000 0.000 0.0000 0.0045
0.58580 0.590 -0.0010 0.0045
420 nm
0.7604 0.761 -0.0006 0.0045
1.0241 1.032 -0.0079 0.0045
0.0000 0.000 0.0000 0.0045
0.5782 0.574 0.0042 0.0045
440 nm
0.7430 0.738 0.0050 0.0045
1.0016 1.000 0.0016 0.0045
0.0000 0.000 0.0000 0.0045
0.5283 0.529 -0.0007 0.0045
465 nm
0.6854 0.686 -0.0006 0.0045
0.9509 0.951 -0.0001 0.0045
0.0000 0.000 0.0000 0.0045
0.5457 0.544 0.0017 0.0045
546.1 nm
0.6944 0.693 0.0014 0.0045
0.9965 0.9%6 0.0005 0.0045
0.0000 0.000 0.0000 0.0045
0.5837 0.578 0.0057 0.0045
590 nm
0.7223 0.715 0.0073 0.0045
1.0835 1.084 0.0095 0.0045
0.0000 0.000 0.0000 0.0045
0.5675 0.564 0.0035 0.0045
635 nm
0.6200 0.685 0.0050 0.0045
1.0862 1.080 0.0062 0.0045
The End of Certificate
uiin Rmomoy inaTuTnl <ndn
DHSH Technology Limited

2537 nuufyun LR e T nprmsung 10260

2533 Sukhamvit Road, Bangchak, P

hrakhanong, Banghok
Phono: +68 2639 T000  Emall: info.calibrationflidkshcom  Webaite: www.dhsh.comfscienlific-thailmnd

10260

Delivering Growth - in Asia and Beyond.

CAL-FM-CO6-15: 12 Sep 2022



Accredited by

NSC-TISI-TIS 17025

Calibration 0426

Calibration certificate
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NSC-TISI-TIS 17025
CALIBRATION 0426

Calibration Certificate No. 23BCI0349

Object

Manufacturer

Type

Serial | QM Ident. no.

Customer

Order no.

Number of pages

Date of calibration

Electronic non-automatic weighing instrument

Sartorius

MSE125P-100-DU

0028606077 | N/A

Life and Environment Co., Ltd.

90, 92, 94 Soi On-Nuch 64,Srinakarin Road,

On-Nuch, Suanluang, Bangkok 10250. Thailand.

218684

15 Sep 2023

This calibration certificate documents the
traceability to national standards.

Uncertainties of measurements are taken into
account when only statements of compliance
are made.

This certificate was prepared by Sartorius
Corporation in accordance to the current
ISONEC 17025:2017 standard and Sartorius
Work Instruction (Method) SOP WI 08.

This ceftificate relate and apply this equipment
only.

This calibration certificate may not be reproduced other than in full except with the permission of NSC-TISI-TIS-17025 and the
issuing laboratory. Calibration certificates without signature are not valid.

The user is obliged to have the object recalibrated at appropriate intervals.

Date 15 Sep 2023

E,l‘\pproval of the Calibration Certificate

Mr. Chonchai Inthana

Person in charge

Chonchai Inthana

Sartorius (Thailand) Co., Ltd.
129 Rama 9 Road, Huaykwang Verical®

10310 Bangkok

Version 6.4

Page 14



Calibration cerificate No.: 23BCI0349

Calibration Certificate

Calibration object

Multi interval instrument

Model MSE125P-100-DU

Serial Number 0028606077

QM Ident. no | Inventory no. MIA | —

Range 1 2
Maximum capacity (Max. load) 60.00000 g 120.0000 g
Measured range 60.00000 g 120.0000 g
Scale interval 0.00001 g 0.0001 g
Place of calibration

Address According to page 1
Department | Cost center Laboratory Testing. | —
Building | Floor - | 1st Floor.

Room Air(TSP/PM10) Testing Laboratory.
Maximum temperature variation at place of calibration 5K

Calibration procedure

EURAMET cg-18, V4.0 - Guidelines on the Calibration of Non-Automatic Weighing Instruments

Test equipment
Test equipment type Test equipment ID Valid until
Thermometer MHB382-5D Cer No.C18231845,(Traceable to Sl unit through DKSH) 23 Aug 2024
Testweight set OIML R111 E2  Cerlificate No.M23081975 \E2(Traceable to Sl unit through TCS) 23 Aug 2026
Sartorius (Thailand) Co., Ltd.
129 Rama 9 Road, Huaykwang Verical®
10310 Bangkok Version 6.4 Page 214



Calibration cerificate No.: 23BCI0349

Calibration Certificate

Adjustment Status

The measuring device was internally adjusted before the calibration.

Environmental and measuring conditions
Date of calibration 15 Sep 2023

Temperature at place of calibration | Temp. diff. ’
Tweights = Tplace 258°C|02K

Measuring conditions The installation site is suitable. The device was levelled. Balance was
loaded up to Max befare test.
Comments Humidity 40.0 %RH.

Measurement results | Measurement uncertainties

Repeatability Eccentricity

Test load (nominal): 50 g | 100 g Test load (nominal): 50g
S0g 100 g Center 50.00002 g

1 50.00002 g 100.0000 g Front laft 50.00001g

2 50,00001 g 100.0000 g Back left 50.00004 g

a 50,00001 g 100.0000 g Back right 50.00004 g

4 50,00001 g 100.0000 g Front right 50.00001g

5 50.00001 g 100.0000 g Maximum deviation from cenltric loading indication

6 50,00002 g 100.0000 g [8%ecc| max = 0,00002 g

7 50.00002 g 99,9899 g

8 50.00002 g 100.0000 g

9 50.00001g 100.0000 g

10 50,00002 g 100.0000 g

5 =0,000005 g 5=0,00003 0

Error of indication

Testload Indication Error Expansion factor Uncertainty Uncertainty relative
L I E k WE) Urell E)
0.01000g 0.01000g 0.00000 g 2.00 0.000024 g 024%
0.10000 g 0.10000 g 0.00000 g 2,00 0,000037 g 0,037 %
1.00000 g 1.00000 g 0.00000 g 2.00 0.000037 g 0.0037 %
10.00002 g 10.00002 g 0.00000 g 2.00 0.000069 g 0.00069 %
20.00002 g ' 20.00002 g 0.00000 g 2.00 0.000059 g 0.00034 %
55.00004 g 55.00003 g -0.00001 g 2.00 0.00017 g 0.00031 %
70,0000 g T0.0000g 0.0000g 2.00 0.00017 g 0.00024 %
80.0001 g 80.0001 g 0.0000 g 2.00 0.00018 g 0.00023 %
100.0000 g 100.0000 g 0.0000g 2.00 000017 g 0.00017 %
110.0000 g 110.0000 g 0.0000 g 2.00 0.00028 g 0.00025 %
120.0000 g 120.0000 g 0.0000g 2.00 0.00028 g 0.00023 %
Maximum error of indication |Ejmax = 0.00001 g
Ursd{E) Is the quotient of U|E) and lesl load L. The uncertainty of measurement U(E) Is valld only if error E Is considered. You will find reference notes on the
uncertainty of measurement In use under: Appandix to the calibration cedificate rpretation of measurament resulis.
Reference note: The reporied exXxpanded uncerialinty of measurement |s stated as the standard uncerlainty of measuremen! mulliplied by the decumented
Expansion factor, determined in accordance wilh the European Calibration Guidaline EURAMET cg-18, V4.0, There is a 85 % probability thal the value of the
measurand will be in the assigned value range.
End of calibration certificate
Sartorius (Thailand) Co., Ltd.
129 Rama 9 Road, Huaykwang Verical®
Page 314

10310 Bangkok Version 6.4



Interpretation of measurement results | Appendix to the calibration certificate

Uncertainty of measurement in use

Device adjusted before measurement Yes

Temperature deviation considered 1.5 K (isoCAL active)

Temperature coefficient considered 1 109K

Uncertainty of the weighing result Ug(W)

Partial weighing range 1 | 0.00000 g...60.00000 g Ugi(w) = 0,000013 g +3.20- 10 - R
Partial weighing range 2 | 60.00000 g...120.0000 g Ugi(W) = 0.000086 g + 2.77 - 10 -

Reference nate: The current uncertainty of measurement is calculated by entering of the reading R Into this formula, 1n relation to this, there Is no need for &
corection of the indication error. The reported expanded uncartainty of measurement |s stated as the standard uncertainty of measurament multiplled with an
Expansion factor of 2, determined in accordance with the European Calibration Guidefine EURAMET cg-18, V4.0, There |s 2 95 % probability that the valua nr tha

measurand will b In the assigned valua range,

Indication in % from Max1 Met indication Uncertainty Uncertainty relative
R Ugi(W) Ugll Wiret

1% 0.60000 g 0.000015g 0.0025 %

25% 15,00000 g 0.000061 g 0.00041 %

50 % 30.00000 g 0.00011g 0.00036 %

75 % 45.00000 g 00006 g 0.00035 %

100 % 60.00000 g 0.00021 g 0.00034 %

Graphic realization of the relative uncertainty of measurement | process accuracy

Twﬂ]_ "l_'_" 1 AL il ' LI Safety factor
i 10

wh | p | o | oew
DEEEm

i}
Displayed example
Process accuracy 1.00 %
Safety factor 3
Minimum sample weight 0.00400 g

Sartorius (Thailand) Co., Ltd.
129 Rama 9 Road, Huaykwang Verical®
10310 Bangkok Version 6.4 Page 4|4



ey,

&z DKSH

N AN 7,
==Y Certificate of Calibration
AN 4
frlit NS({-‘I"I.SI-;I'IS.:NZS
Equipment: Balance Certificate No.: C01231101
Model: LA130S-F Issued Date: 24 March 2023
Serial No. (or ID.): 16908811 (EP-AB-01/47) Job No.: KSPR2304798
Manufacturer: Sartorius Page: 10of 2
Condition: In condition
Customer: LIFE & ENVIRONMENT CO., LTD.
90, 92, 94 Soi On-nuch 64, Srinakarin Road, On-nuch,
Suanluang, Bangkok 10250 Thailand
Environment Condition: Temperature 27 °C + 08°C
Humidity 41 %RH + 21 %RH
Callibration Place: LIFE & ENVIRONMENT CO., LTD. (Air (TSP/PM10) Testing Laboratory)
90, 92, 94 Soi On-nuch 64, Srinakarin Road, On-nuch,
Suanluang, Bangkok 10250 Thailand
Calibration By: Mr. Pradit Siriboot
Calibration Date: 24 March 2023
The Method used: In-house method, CAL-WI|-47, based on UKAS Lab 14
Traceability: This certificate is traceable to the S| Units maintained by National Institute of Metrology

(NIMT), Thailand through DKSH Technology Co., Ltd. Certificate No. C02221864

Person in charge

Authorized signatory

This certificate is Issued the units of measurement according to the International System of Units (Sl). 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 fo the items tested, calibrated or sampled. The report shall
not be reproduced except in full without approval of DKSH Technology Limited.

uSen Ainodioy MATUTRD 994

DKSH Technology Limited

2533 ouUHPAN LUeIn tuawseTuus npamwmuat 10260

2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260

Phone: +66 2633 7000 Emall: Info.calibration@dksh.com  Website: www.dksh.comiscientific-thalland

Delivering Growth - in Asia and Beyond.

CAL-FM-C01-14: 12 Sep 202
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Certificate No.: C01231101 Page: 2 of 2
Calibration Results:
Without Adjustment
Eccentric Emmor: Weight to be 1/3 or 1/2 of Maximum capacity, taken from the center of the pan as a zero reference.
: Nominal Test Value 5 {a)
@ Reference Polnts (g)
A B c D E
|:_|:I - 0.0000 0.0001 0.0000 -0.0001
Repeaatabllity: Determination of the standard deviation of weighing balance., Readability 0.0001 (g)
Nominal test value (g) Standard Deviation
1 0.00004
10 0.00005
Emor of indication from nominal or conventional mass value., Readability 0.0001 (g)
Nominal Value | Conventlonal Mass Displayed Value Emor of indlcation Uncertalnty )
(a) (0) (9) (9) (a)
1 1.00001 1.0000 0.0000 0.00010 2.03
2 2.00001 2.0000 0.0000 0.00010 2.03
3 3.00003 3.0000 0.0000 0.00011 2.02
4 4.00003 4.0000 0.0000 0.00011 2.02
5 5.00003 5.0000 0.0000 0.00010 2,03
B 6.00004 6.0000 0.0000 0.00011 2.02
7 7.00004 7.0001 0.0001 0.00011 2.02
8 8.00006 B.0001 0.0000 0.00012 2.02
g 9.00006 9.0001 0.0000 0.00012 2.01
10 10.00002 10.0001 0.0001 0.00011 2.02
The End of Certificate
A Astomioy waTuTal dafa

DKSH Tachnology Limied

2533 OUURTUT WIIHIH TN AW TS TS A amariAs 10260
2533 Sukhumvit Road, Bangchak, Phrakhancng, Bangkok 10280

Phone: +08 2638 7000  Emall: info.cafibration@dishocom  Website: www.diksh.comisclantific-thafland

Delivering Growth - in Asia and Beyond.

CAL-FM-CO1-14: 12 Sep 202
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Certificate of Calibration

Method 5 Console Sensor Calibration - Metric Units page: 171
Console Information Calibration Conditions Calibration Reference
Model #: XC-572 Pbar (mm. Hg): 759.60 Calibration No. - SA2023001
Serial #: 605186 Humidity (%): 65 Work No. - SV026796
Units: Metric Tamb (°C).  25.6 Reference Devices
Elevation (m): 1.5 TC Calibrator Model: FLUKE 714
Corr. Pbar (mm. Hg): 759.60 Serial No.: 9038005
Temperature Sensors Calibration Data
Reference Temp. Test Thermocouple Calibrations Reference Point
Aux | Stack | Probe | Oven | Filter Exit Stalus’
Point °C °’C °C °C °C °C °C Pass/Fail
1 -18 -17 -17 -17 -17 -17 PASS
2 38 38 38 38 39 39 PASS
3 93 94 94 94 95 94 PASS
4 149 151 151 150 150 150 PASS
5 260 261 261 261 261 PASS
6 371 374 PASS
7 482 486 PASS
8 593 597 PASS
9 816 824 PASS
10 1038 1046 PASS
+3.0°C,5.4°F 150% 23.0°C54°F 23.0°C54°F $3.0°C54°F  21.0°C20°F PASS
DGM Temperature Sensor OEMR
Ref Point Reference Temp. msrnzgfg‘;?i:gle Otgps Maximum Refere(r::::latusz
# °C °C °C % Pass/Fail
Ice Water 0.2 0 0.07%
Ambient 256 26 oosw | O PASS
Temperature Controller
Heater Controller | Reference Measure XC-572 Deviated | ATabs Temp. Controler
Set point (p) Thermometer |10 Setpointl o Status®
120 °C °‘C °C '© {0 Pass/Fail
Probe 123 125 -2 0.50% PASS
Filters 120 121 -1 0.25% PASS
Heated Box 120 119 1 0.25% PASS
Notes

4 Suggested, minimum reference points are 10 (0, 100, 200, 300, 500, 700, 900, 1100, 1500, 1800 °F), can test for more.

2 For valid tesl results, the

um difference b

test and reference readings should be lemperature from lhe reference reading and the exil lhermocouple which

should be less than 2°F (1 °C) from the reference reading (EPA Method 2, Section 6.3 and EPA Method 5, Seclions 6.1.1.7-6.1.1.8)

3 Heater control acceptance limit Temperalure can be maintained at 120 °C 114 °C, 157 °F within +1.5%(%) at a flow rate of 20 lpm

Sithiporn Associate Co.,ltd Environmental / Hygiene Department (ENV) Web site : www.sithiphorn.com # E-mail: service2-env@sithiphorn.com

Signature:

Date :

28/Nov/23

| cerlify that the above Thermocouple Sensot$ were calibrated in accordance with US EPA Methods 2 and 5, CFR 40 Part 60.




Revised: 2023/01/01

sociates .
Console Sensor Audit QA Sheet
Meter Console Information (UUT) Calibration Conditions Calibration No. : 5A2023001
Model & XC-572 Pbar (mm. Hg].: 30.00 Waork No. * SvO2aTeE
Serial #: 605186 Humidity (%)  65% Refarence Devices
Units: Metric Amb. Temp. (*C): 69 TC Calibrator Model: FLUKE 714
Allitude (m):  100.0 Serial Mo.: 9038005
Correcled Pbar (mm. Hg):  29.90 Digital Manometer Madel:  Dwyer DPGA-00
Sernal Mo T
Audit Data
Reference || Reference AT TN OCOUN M 1
Refarence Point Stal
Polnt Temp, fan Stack | Probe Oven Filter Exit =
# c *C ‘C ‘C 'C b b PassFail
1 26.5 27 27 27 27 27 27 PASS
Acceplance critena || a0%c.54°F 1.50% A0C54F 1.0°C.2.0°F
Reference Thermocouple 1D: 90728323
DGM Thermocouple Reference Stalus
Ref Point § Reference Temp. Sensor Reading ATabs4 Maximum T
# C c C % FassFail
Walar 2
= 2 2 0.07% 0.08% PASS
Ambienl 25.6 25 0.08%
wm:mw::mmmammm and showd nal Be used a5 an official refenences for ambaal fampersiure.
Console Vacuum Audit
fi Reference | Console
Reference Poin i i Rederence Pont Status®
# mm. Hg || mm Hg PassFail
23.80 24.00 PASS
Notes
o0 waild liesd reseita, the ) t Aral @ fnl dings shaukd b2 leimipsial P fhe pel nesding s the e hermacouple which shogld be b

Bun 2'F {1 “C) insen e tedenerncs raoding (EPA Meihod 2, Section B3 and EPA Method 5, Sechons 5.1,1.76.1.1.8

e vald lesl ieaults, B A1 B eafisnk and rel WEELLITE g3 shoukd be less Ban 0.5 in Hy (125 mm FHg)

Signature: ‘U 2lken Dale: 28/Nowiz3
W

1 casiify thad tha above Thermoooupla, Baromatic, and Vatuum Sensons were calibrated and sudiad in acoomance with US EPA Mathods, CFR 40 Pan 80,

Silhipom Associate Co g Envirenmental | Hygiena Depanmeant [ENV) Wab 58 - www.silhphomn com # E-mail: senvice2-erv@sithiphom com



Revised: 2023/01/04

SITHIPORN,

ittt Nozzle Calibration
Nozzle Information Calibration Conditions Calibration Reference
Manufacturer Apex Bar. Pressure (mm Hg): 796.5 Calibration No.: SA2023001
Type Stainless Steel Ambient Temperature (°C):  26.0 Work No. - V026796
|dentification - Relative Humidity (%): 65 Units: Metric
Reference Equipment Serial No Cal No.: Cal.due:
Vernier, 0-250mm 0.01 mm increments model Mitutoyo 3038570 1L202310355-0001 07/Novi23
Calibration Method
Follow the USEPA Method 5 nozzle size calibration procedure. (ref. 40 CFR PART 60).
Calibration Result
Sizes measured every 60° nozzle (D;+D,+D;)/3 Different < 0.100 mm.
TR ata: mm. D, D, D, Davg 1 Judgment
4 3.1 3.18 3.17 3.17 3.173 0.010 PASS
4.6 4.42 4.44 4.46 4.440 0.040 PASS
6.2 6.22 6.19 6.23 6.213 0.040 PASS
10 7.8 7.78 7.78 7.77 7777 0.010 PASS
12 9.4 9.37 9.39 9.40 9.387 0.030 PASS
14 10.9 10.85 10.87 10.87 10.863 0.020 PASS
16 12.6 12.74 12.75 12.78 12.757 0.040 PASS

Where :
D1, D2, D3 = There difference nozzle diamiters at 60 degrees to each other,
each measured to the nearest 0.025 mm or 0.001 inch
A D = Maximum difference between any two diameters, must be < 0.100 mm or 0.004 inch
Davg =(Dy+Dy+D;)/3

D2 D3

D1

Signature _ Date : 28/Nov/23

N/

Sithiporn Associate Co.,Itd. Environmental / Hygiene Depariment (ENV) Web site : www.sithiphom.com # E-mail: service2-env@sithiphorn.com




S l T H | P () R N / Revised: 2023/01/04
HATDELR LR Sampling Probe and Pitot validation

Samplig Probe Information Calibration Conditions Calibration Reference
Manufacturer: Apex Bar. Pressure (mm Hg): 759.5 Calibration No.:  SA2023001
Probe Type: SS, 6it Ambient Temperature (°C): 26.0 Work No.:  SVO26796
Probe No. : - Relative Humidity (%): 53 Reference Devices
Pitot tube Type: S Type 3/8 Inc. - Vernier, 0-250mm 0.01 mm increments
Pitot tube No.: : Units: Metric Model: Mitutoyo,ID No.:EPD1-VER-57-1-CEN-01

Validation method : Follow the USEPA Method 5 pitot tubs (S type) calibration procedure. (ref. 40 CFR PART 60).

Sampling Probe Validation with Tune up

v a & Measuring and aligning with 1/2" sample nozzle( 12.7 mm )
BOTTOM VIEW  se— T

= L2 7T Orsal Line

| 2 p‘:’:’ T;:f N .mf::f" Measured Acceptance Standard
s 11 ]| -
v = L = 1856 mm (19.05 mm. or 0.75 in. )
: Dy =Tube OD
: L,=  47.69 mm (50.8mm. or 2.01in.)
G D= 9.52 mm (9.525 mm., 0.375in.)
x . _Thermocouple

SIDE VIEW

:\/——; A= 2207mm  (21D;<A <3D,)

: PR
Type S Pitot Tube ) A2D;

1.158 mm (1.05P,/Dy<A <15)

Pitot Tube Validations and Engles measurement Result
B : Measure resulls after maintenance and adjustments.

Pg Size Acceplancnce of correctness

al .

o = 0.55 <10°
o2 Bi= - 215° <5

] P, Size
ap = 0.65° <10°
B.= 1.90 <5
fhy
W_ . _\ . Engles measurement Calculated Result Acceptance Criteria
- ek . - - - —— -.

_{ 7 W = 0.80° 0.318 mm W < 0.0794 mm. ( 0.03125 ir

B'\;)\y T g [*Z Z = 030° 0,116 mm Z <3.175mm. (0.125in.)
+ P - - —— — -

Can be use 0.84 for Cp(s) if the type of face-opening misafgnment show above with not affect the base line value of Cp(s)
Solong as standard range.

Signature: - Date: 28/Nov/23

Sithiporn Associate Co.,Itd. Environmental / Hygiene Department (ENV) Web site : www.sithiphorn.com # E-mail: service2-env@sithiphorn.com
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Certificate of Calibration

Revised: 2023/01/03

Method 6 Console Sensor Calibration - Metric Units e
Console Information Calibration Conditions Calibration Reference
Model #: XC-572 Pbar (mm. Hg): 759.40 Calibration No. :  SA2023001
Serial #: 605186 Humidity (%): 47 Work No. : SVO26769
Temp Dsy LASCAR Tamb (°C):  24.44 Reference Devices
Serial : DTM-995B Elevation (m): 1.5 TC Calibrator Model: FLUKE 714
Units: Metric Corr. Pbar (mm. Hg): 759.4 Serial No.: 9038005
Temperature Sensors Calibration Data
Reference Temp. Test Thermocouple Calibrations Reference Point
Aux Stack Probe Filter Exit Status®
Point °C °‘c °’C 'C 'C C Pass/Fail
1 -18 -18 -18 -18 -18 -18 PASS
2 38 39 39 39 39 39 PASS
3 93 95 95 95 95 PASS
4 149 150 150 150 150 PASS
5 260 261 262 262 262 PASS
6 371 374 PASS
7 482 484 PASS
8 593 597 PASS
9 816 823 PASS
10 1038 1049 PASS
BOCSAF  150%  :30CSAF 0CSAF $20CI6F PASS
DGM Temperature Sensor CHR .
Ref Point Reference Temp. D%?ngfg‘;‘;?:g'e Aty |Maximum Referi:?:/:tatusz
# °C 'C ‘C % Pass/Fail
lce Water 0.2 0,
—— = 2(; gij; ;: 0.45% PASS
Temperature Controller
Heater Controller || Reference Measure XC-572 Deviated to] ATavs Temp. Controler
Set point (1) Thermometer setpoint | 43 Status®
120 *C °c ‘C 'C ‘c Pass/Fail
Probe 123 125 -2 0.50% PASS
Filters 120 121 -1 0.50% PASS

Notes

: Suggested, minimum reference points are 10 (0, 100, 200, 300, 500, 700, 900, 1100, 1500, 1900 °F), can tes! for mora

2 For valid test rasulls, the diffarence baty 1 test and ref

dings should be tamperature from the reference reading and the exit thermocouple which

should be less than 2°F (1 *C) from lhe reference reading (EPA Method 2, Section 6.3 and EPA Method 5, Sections 6.1.1.7-6,1.1.8)

3 Keater control acceplance limit Temperature can be maintained al 120 °C £14 °C, £57 °F within £1,5%(°) at a flow rate of 20 pm,

Date :

28/Nov/23

Sithiporn Associate Co.,Itd Environmental / Hygiene Department (ENV) Web site : www.sithiphorn.com # E-mail: service2-env@sithiphorm.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 /"/ﬁ\‘\\ o
el

TEL. 0-2717-3000-24 FAX. 0-2719-9484 NSC-TISI-TIS17025
CALIBRATION 0008

oM

Certificate of Calibration =~ cemfea® :;f s

Equipment : Digital Manometer
Manufacturer: Dwyer This certificate may not be reproduced other than in full,
except with the prior written approval of the head of
Model : arr Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: 477-5-FM
ID No.: SP-362

Condition As-Received: Used Item

Received Date: 09 January 2024
Calibration Date: 17 January 2024
Reference: 2401-0234WN Submitted by: LIFE & ENVIRONMENT CO., LTD.

Ambient Temperature: (23 * 2 ) °C

sty Sri :
Relative Humidity: (50 + 15 ) % 80, 92, 94 Soi On-Nuch 64, Srinakarin Road,

On-Nuch, Suanluang, Bangkok 10250
Atmospheric Pressure: 1014 mbar

Procedure used: The calibration was conducted by direct comparison method against Pressure Measuring Instruments
Standard according to calibration procedure CP-P04, using " DKD-R 6-1 ; Calibration of Pressure Gauges " as
a guidelines.

Condition of this result of calibration

1.Reference standards instruments :
Instrument Model Serial No. Certificate No. Due Date
1) Pressure Calibrator PC106P 1189 MP-0176-23 12 Sep 2024
2.This instrument was installed in vertical orientation and lower groove of pressure sensor was used as the reference level,
3.This result of calibration was made on requested at the point specified by customer.
4.Scale and conversion factor is 1 kPa = 7.50062 mmHg
5.This instrument was used clean air as pressure media.
6.This instrument was calibrated by applied pressure to high-port (+) side and low-port (-) side open to atmospheric pressure.
7.The certificate is valid only to the item calibrated on date and place of calibration.
8.This Certification is traceable to the International System of Unit maintained through:-

-National Institute of Metrology (Thailand), NSC-ONSC Accredited No. Calibration 0144

Calibrated by :  Kaerkpon Saivichai Approved Signatory :
Issue Date : 19 January 2024 [ ]Phalinee Prabpaipal

[ ]Sura Suwannasri
V]{\ttapol Panurach

r NZZ2Q2K



Result of calibration:- Without adjustment

Function:- Pressure Measurement

Increasing Pressure

Resolution : 1 mmHg

Range : 0 mmHg to 1034 mmHg

Cert.No.: 24P202
Page: 2 of 2

Applied Pressure (mmHg) 0.0 99.8 199.8 299.7 399.7 499.7 599.7 699.6 799.6 899.5 | 1033.4
UUC* Indication (mmHg) 0 99 198 298 398 497 597 697 797 897 1030
Error (mmHg) 0.0 -0.8 -1.8 -1.7 1.7 2.7 2.7 -2.6 -2.6 -2.5 -3.4
Decreasing Pressure

Applied Pressure (mmHg) | 1033.4 | 899.5 799.6 699.6 599.7 499.7 3997 299.7 199.8 99.8 0.0
UUC* Indication (mmHg) 1030 897 797 697 597 497 398 298 198 99 0
Error (mmHg) -3.4 -2.5 -2.6 -2.6 2.7 2.7 -1.7 -1.7 -1.8 -0.8 0.0

The uncertainty of measurement was + 1.0 mmHg

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

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

-00o-
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Testing Report
General Information
Measuring Site : Entech Industril Solution Co.,Ltd. Report No. : R 670002
Address - 17/121 Soi Ngamwongwan 47 Yaek 48 , Toongsonghong, Laksi, Date of Issue : 20-Feb-24
Bangkok 10210 THAILAND
Parameter : Gas Date of testing :  20-Feb-24
Customer Devices Information
Instrument Description :  Flue Gas Analyzer
Instrument Model : Testo 330-1LL
Instrument S/N ;01688735
ID no. or Control no. ¢ -
Manufacturer :  Testo SE & Co. KGaA
Receiving no ¢ L-240646
Standard Reference
Standard Reference No. Traceability Due Date
Oxygen (02 ) 2.50 % Vol 2412/23 Linde 27-Aug-27
Oxygen (02) 10.04 % Vol CG-0153-21 Nimt 18-Nov-26
Oxygen (02 ) 21.02 % Vol CG-0041-22 Nimt 10-Feb-27
Carbon Monoxide ( CO ) 80.14 ppm CG-0040-22 Nimt 14-Feb-27
Carbon Monoxide ( CO ) 302 ppm 1915/23 Linde 16-Jun-25
Carbon Monoxide ( CO ) 1003 ppm 2584/23 Linde 10-Sep-25

Results : The testing results were reported in the table below

No. Gas Standard Gas UUT Mean Error
1 02 2.50 2.6 0.10 |
2 02 10.04 10.2 0.16
3 02 21.02 21.2 0.18
4 co 80.14 79 -1.14
5 (o) 302 302 0
6 1001 -2

Entech [ ndustrial Solution Co.,Ltd. TAX ID 0105536035591
17/121 Soi  Ngamwongwan 47 Yaok 48, Toongsonghong, Laksi, Bangkok 10210 Thailand
L 46627798888 M inlo@untech.co.th @ www.entech.co.th 'a entechfanpage




ENTECIH Calibration Certificate

Where
Qad‘lmagegin o
: Certificate No: G 670046
Date of issue : 23-Jan-24

Instrument description : Gas Analyzer
Instrument model : EC 9832 Series CO
Control unit serial no. ! =
Instrument serial no. $ 13-1210
ID no. or control no. H -
Manufacturer H Ecotech
Probe description : -
Probe model g -
Probe serial no. : -
Customer name 4 Life & Environment Co., Ltd. (Head Office)
Customer address : 90,92,94 Soi On-Nuch 64, Srinakarin Road, Suanluang, Bangkok 10250

Total pages of certificate : 2 Pages

Receiving no. : L-240219
Receiving date. : 22-Jan-24
Parameter of calibration : Gas Calibration(Carbon Monoxide 1003 ppm)
Condition of UUC. : Used
Ambient condition 3 All of the Measurment ware caried out the stabilized labotary
Temperature 123 +£5°C
Humidity : 55 + 15 %RH
Calibration place : 17/121 Soi Ngamwongwan 47 Yaek 48, Toongsonghong, Laksi, Bangkok 10210
Calibration procedure no.:  This instrument was calibrated by comparison with Standard gas mixture according

to calibration Work Instruction no. WI-CL-19-C

The calibration certificate expanded uncertainty of measurement is stated as the standard uncertainty of measurent
Multiplied by coverage factor k=2, which for a normal distribution corresponds to a coverage probability of approximately 95%.

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

This Calibration Certificate may not be reporduced other than in full except with the permission of the issuing laboratory.
Calibration certificates without signature and seal not valid and The results relate only to the items tested/calibrated.

This calibration certificate documents are tracebility to national standards, which realize measurement according to the
International System of Units (51).

Date of calibration : 23-Jan-24
— Z
Calibration Technician Technical Manager
FM-CL-09-C Rev.8 Page 10of 2 Issued Date 26/02/16

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




ENTEECIH Calibration Certificate

L
: ’ Certificate No.: G 670046

Standard References (Table 1)

Standard Certificate No. Vendor Due date
Carbon maonoxide ( CO ) 1003 ppm o T 2584/23  Linde 10-5ep-25
Measured room conditions
Temperature t 229 °C  Humidity : 603 O&RH Pressure s 10128 mbar
Calibration conditions =
Gas Temperature : 23 *C Fowrate : 1,500 mil/min Gas pressure : 1018.4 mbar
Calibration Results (Without adjustment) (Table 2)
Standard Mean of Uncertainty
Parameter of Standard Error
Values uuc (%)
CO (ppm) 1003 1219.99 216,99 12
Remark : 1 pmol/mal = 1 ppm.
End of Report
FM-CL-09-C Rev.8 Page2of2 lssued Date 26/02/16

Entech Industrial Sclution Co,Ltd,
17/121 Soi Ngamwongwan 47 Yaek 48, Toongsonzhong, Laksl, Bangkok 10210 THAILAMND Tel O-2779-8888 Calibration@entech.coth
Tax ID 0105536035591 www.entechcoth




Equipment :
Manufacturer:
Model :

Serial No.:

ID No.:

Condition As-Received:

Received Date:

Calibration Date:

Reference:
Ambient Temperature:
Relative Humidity:

Atmospheric Pressure:

Procedure used:

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

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

Certificate of Calibration

Barometer
Barigo

BM-06

Used Item

12 January 2024
17 January 2024

2401-0387WN
(23 ¢ 2)°
(50 + 15 ) %

1013 mbar

W
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N
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Q
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"”llulu\\‘\‘ L RSN
NSC-TISI-TIS1702!
CALIBRATION 0008

Certificate No. : 24P205
Page: 1of 2

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

Submitted by:

LIFE & ENVIRONMENT CO., LTD.

90, 92, 94 Soi On-Nuch 64, Srinakarin Road,
On-Nuch, Suanluang, Bangkok 10250

The calibration was conducted by direct comparison method againrst Pressure Measuring Instruments

Standard according to calibration procedure CP-P10, using " DKD-R 6-1 ; Calibration of Pressure Gauges " as
a guidelines.

Condition of this result of calibration

1.Reference standards instruments :

Instrument

1) Standard Barometer

Model
DPI1142

Certificate No.
MP-0094-23

Due Date
03 May 2024

Serial No.
1422505046

2.This instrument was installed in vertical orientation and center of the dial was used as the reference level.

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

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

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

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

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

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

-National Institute of Metrology Thailand (NIMT)

Calibrated by :
Issue Date :

Suksan Khankaew
18 January 2024

Approved Signatory :

[ ]Phalinee Pra'bpaipal

[ ]1Sura Suwannasri

[/fAttapoi Panurach

B 0332879



Function:- Absolute Pressure Measurement

Increasing Pressure

Range : 730 mmHg to 770 mmHg

Scale Interval : 1 mmHg ( The Fifth Estimate )

Applied Pressure (mmHg) | 73517 | 744.69 | 753.26 | 761,80 | 770.67
uuC* Indication (mmHg) | 730.0 | 7400 | 7500 | V0.0 | 7700
Error (mmHg) -5.17 -4.69 -3.26 -1.80 -0.67

Decreasing Pressure

Applied Pressure (mmHg) | 770.67 | 760.89 | 751.95 | 743.88 | 73528
UUC* Indication (mmHg) 770.0 760.0 750.0 | 740.0 730.0

Error (mmHg) -0.67 -0.88 -1.95 -3.88 -5.28

The uncerainty of measurement was + 0.24 mmHg
* UUC = Unit Under Calibration

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

-olo-

Cert.No.: 24P205
Page: 2of 2
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J TEST REPORT
CUSTOMER NAME : Al-Quip Co., Ltd. [UStW eea AU 2ia [@rinaulug))
EQRIPMENT NAME : SO, Analyzer
MANUFACTURER : HORIBA MODEL : APSA-370 SERIAL NO . GAXYPEYX
STANDARD GAS CONCENTRATION (PPM) : 53.29 PPM CYLINDER NO : CC734373
CYLINDER PRESSURE (PSI) : 1,400 PS| CERTIFIED DATE . 12/05/2020
CERTIFIED BY : AIRGAS EXPIRED DATE : 12/05/2028
T R T
TEST RESULTS
POINT NO
IDEAL | ACTUAL ERROR | %ERROR
ZERO 0.00 0.10 0.10 -

1 100.00 99.40 -0.6 -0.60

2 200.00 200.00 0.0 0.00

3 300.00 299.50 -0.5 -0.17

q 400.00 399.70 0.3 -0.08

AVERAGE (%) 0.21
PPB
500.00
400.00

300.00
—4—|DEAL
200.00 —8—ACTUAL
100.00
0.00 T T T T PPB

0.00 100.00 200.00 300.00 400.00 500.00

CALIBRATED BY ... _ ..................... J DATE :1......... 5L 2.
NAC 1672 /24

.................................................................. SROIC TR - .y« -7, OO PR

&aams'ﬁaqamw‘humﬁﬁmﬁmﬁu: Wwihiltheviniswdsntsene , s 02-868-0812 # 15-16 , E-Mail : Engineer@jiranatee.com

Kﬂ‘l]ﬂ 63/18-15,67/35-36 GUW YOUINTINYY 7,7/1 IWUIAWH Buavinvms: l'ﬂV!U’Nﬂ'z)ﬂ‘lHﬂé NN 10600 s 02-868-0812-13 Tnia1s 02-868-1889

FO-EN-206 R0O1/22-10-14



J CHECK LIST

CUSTOMER NAME : All-Quip Co., Ltd. [U3tm saa a3U 911a (dninanilvg))]
EQUIPMENT NAME : SO, Analyzer
MANUFACTURER  : HORIBA MODEL : APSA-370 SERIAL NO. : 4AXYPEYX
TEST VALUES
NO. Ambient SO, Monitor UNIT BEFORE AFTER
1 |SIGNAL mV (Voltage of the measured SO, Value) 19.10 4.20
2 LAMP mV (200mV to 1200 mV ) 297.30 297.30
3 |CELL °C (Ambient tembient temperature +(5°C to 15°C)) 34.00 34.00
4 PUMP kPa (65 kPa or less) 43.60 43.60
5 AMBIENT kPa 101.40 101.40
6  |SAMPLE L/min ( 0.6 L/min to 1.0 L/min ) i
7 DC 24V V(24V£0.5V) 23.90 23.90
8 DC5V V{5V+05V) 4.90 4.90
9 SAMPLE SO2 Reading |PFPB 3.80 0.80
10 Zero PPB 3.10 0.10
11 [Span PPB 258.70 399.70

Remark : Reference EX-EN-019-56 , Ambient SO2 Monitor APSA-370 Operetion Manual Page #78
( Ambeint temperature = 5°C to 40°C )

o
AINTINAIRVNU

SUALLDYANTANLUNTS

- 911 Calibration Zero/Span , Multipoint , vfm Dianostics

Wan1sAILLuUNISs

o ¥ <l ¢ a w 4 v a
- 13HUTR ATBNATUNTRALLUNTRTININAMUUNG

NAC | _ 15/2 /29

FIRANATYE ASSOCIATES CO., LT !

CHECKED: BY tcivssinissinvisnissistisvisimsiviniasiiivsinsssisisinisiavodss

B UG 5 0 v o a ) v o ~
doanstayameitumatiaiugy | l9mithouimsndinisviy , Ing 02-868-0812 # 15-16, E-Mail : Engincer@jiranatee.com

iUl 63/14-15 , 67/35-36 YAUIMBTINGY 7,7/1 DUUWASLNWY LINTIAVIIWES wausnaniygl Agunva 10600 s : 02-868-0812-13 Insans : 02-868-1889

FO-EN-207 RO1/28-09-14



TEST REPORT

NAC

HRANATEY ASSOCIANTES COTTID

CUSTOMER NAME : All-Quip Co,, Ltd. [U3¥m asa il S (@nineulvg)]
EQRIPMENT NAME : SO, Analyzer
MANUFACTURER : HORIBA MODEL : APSA-370 SERIAL NO : YAW9F92K
STANDARD GAS CONCENTRATION (PPM) : 53.29 PPM CYLINDER NO : CCT734373
CYLINDER PRESSURE (PSI) : 1,400 PSI CERTIFIED DATE  : 12/05/2020
CERTIFIED BY : AIRGAS EXPIRED DATE : 12/05/2028
TEST RESULTS
TG : TEST RESULTS
IDEAL | ACTUAL ERROR | %ERROR
ZERO 0.00 0.10 0.10 -
1 100.00 102.00 2.0 2.00
2 200.00 201.90 1.9 0.95
3 300.00 301.70 1.7 0.57
4 400.00 399.90 -0.1 -0.03
AVERAGE (%) 0.87
PPB
500.00
400.00

300.00

—4—|DEAL

200.00

—#— ACTUAL

100.00 -

0.00

. PPB
0.00 100.00 200.00 300.00 400.00 500.00
[2/
pate ... 18 L2
/ 2.
- 5 /2 /24

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

JIRANATEE ASSOCIATES GO m

doamstayameiumedamiugy : (whiideuinimanisee , Wi 02-868-0812 # 15-16 , E-Mail : Engineer@jiranatee.com

iaufl 63/14-15,67/35-36 OUU LOUINYINYY 7,7/1 INYIINBY WURIAYMTE LUAURNDNTYY NFaL 10600 Tns 02-868-0812-13 Tnsas 02-868-1889

FO-EN-206 RO1/22-10-14



J CHECK LIST
NRANATEE ASSOCIATES CO_L'TD
CUSTOMER NAME  : All-Quip Co., Ltd. [U38 e9a AU $1a (@minaulve)]
EQUIPMENT NAME : SO, Analyzer
MANUFACTURER : HORIBA MODEL : APSA-370 SERIAL NO. : YAWOF92K
TEST VALUES
NO. | Ambient SO, Monitor UNIT BEFORE AFTER
1 |SIGNAL mV (Voltage of the measured SO, Value) 7.20 210
2 LAMP mV (200mV to 1200 mV ) 294.70 294.70
3 CELL °C (Ambient tembient temperature +(5°C to 15°C)) 35.80 35.80
4 PUMP kPa (65 kPa or less) 41.80 41.80
5 AMBIENT kPa 101.20 101.20
6 SAMPLE L/min ( 0.6 L/min to 1.0 L/min ) - -
7 DC24V V(2aV+05V) 23.90 2390
8 DC5V V(5V+05V) 5.00 5.00
9 SAMPLE SO2 Reading PPB 1.90 0.50
10 Zero PPB 1.90 0.10
11 Span PPB 432.60 399.90
Remark : Reference EX-EN-019-56 , Ambient SO2 Monitor APSA-370 Operetion Manual Page #78
( Ambeint temperature = 5°C to 40°C )
21N5TATIINY
eazdeanIsANIUMS
- W1 Calibration Zero/Span , Multipoint , \ia Dianostics
NANSANIUNTS
- Foudeu ndesanniosniiiunmm e nldmannd
DATE : .. LS 4.
C 79 /2
NA oure : {3/ 212F .
JIRANATEE ASSOCIATES CO., LTD.
o'm'aanw%’agamaé’wmaﬁmﬁuLau - @ wihiitheudmsvdaniseae , Tns 02-868-0812 # 15-16 , E-Mail : Engineer@jiranatee.com
1@ 63/14-15 , 67/35-36 YouWUSINBY 7,7/1 auuwesiaby kuasdavionsy Lwaunananlug) ngawmw 10600 Tns : 02-868-0812-13 Tnsans : 02-863-1889

FO-EN-207 R01/28-09-14




SITHIP')RN/

associates
Test Report Calibration

Ecotech EC9850 Sulphur Dioxide Analyzer

Issued By Sithiporn Associates Company Limited Calibration Date 22-Jan-2024
Owner Name Life & Environment Co.,Ltd. Product Brand Ecotech
Certificate Number 34303 Type Systematic Analyzer Ambient Monitoring
Model : EC9850 Serial Number : 02-0314
Calibration Standard equipment : Std. Gas Mixture Cylinder Number EB0140749 Expired Date 10-Mar-2024
Brand - Airgas

Components Concentration

Carbon Monoxide (CO) 4498 PPM

Nitric Oxide (NO) 45.69 PPM

Sulfur Dioxide (SO,) 45.54 PPM

Nitrogen (N,) Balance

Calibration Setting

Span Instrument Gain 25.833 Start Tme 11:00
Reading (Before Adj.)
Span Expected Analyzer Response Error
Set Point Concentration (PPB) (PPB) %
Zero 0 0 -
Span 400 400 0.00
Span Instrument Gain 26.634 Finish Time 11:35
Signature Approved

U3t ansnsuealwdea 3100
SITHIPORN ASSOCIATES COMPANY LIMITED

451-451/1 nUUASUSS uuooumd‘ms‘ wauwwaa nsoinw 10700 Email : center@sithiphorn.com
451-451/4 Sirinthorn Road, Bangbumru, Bangplud, Bangkok 10700, Thailand Tel. +66 2433 8331 www.sithiphorn.com



Airgas Specialty Gases
Airgas USA, LLC

AI rgag 6141 Easton Road
kb Bld
s Liadiog compdcy P]ufuiteadville, PA 18949
Airgas.com
CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol
Part Number: E04NI99E15A00V3 Reference Number: 160-402036564-1
Cylinder Number: EB0140749 Cylinder Volume: 144.4 CF
Laboratory: 124 - Plumsteadville - PA Cylinder Pressure: 2015 PSIG
PGVP Number: A12021 Valve Outlet: 660
Gas Code: CO,NO,NOX,S02,BALN Certification Date: ~ Mar 10, 2021

Expiration Date: Mar 10, 2024

Certification performed in accordance with “EPA Traceability Protocol for Assay and Certification of Gaseous Calibration Standards (May 2012)" document EPA
§00/R-12/531, using the assay procedures listed. Analytical Methodology does not require corection for analytical interference. This cylinder has a total analytical
ities which affect the use of this calibration mixture. All concentrations are on a

uncertainty as stated below with a confidence level of 95%. There are no significant impuri
mole/mole basis unless otherwise noted.

Do Not Use This Cylinder below 100 psig, i.e. 0.7 megapascals. ‘
ANALYTICAL RESULTS

Component Requested Actual Protocol Totzl Relative Assay

Concentration Concentration Method Uncertainty Dates
NOX 45.00 PPM 45.70 PPM G1 +/-1.1% NIST Traceable 03/03/2021, 03/10/2021
NITRIC OXIDE 45.00 PPM 45.69 PPM G1 +/- 11% NIST Traceable 03/03/2021, 03/10/2021
SULFUR DIOXIDE 45.00 PPM 45.54 PPM G1 +/-1.1% NIST Traceable 03/03/2021, 03/10/2021
CARBON MONOXIDE 4500 PPM 4498 PPM G1 +/- 0.6% NIST Traceable 03/04/2021

NITROGEN Balance

CALIBRATION STANDARDS

Type Lot ID Cylinder No Concentration Uncertainty Expiration Date
NTRM 200611-04 CC707968 49.82 PPM NITRIC OXIDE/NITROGEN +/-1.0% Feb 02, 2025
PRM 12386 D685025 9.91 PPM AIR/NITROGEN DIOXIDE 2.0% Feb 20, 2020
GMIS 124206889 CC323707 4.028 PPM NITROGEN DIOXIDE/NITROGEN 2.1% Aug 15. 2021
NTRM 0141709 KAL003180 49.67 PPM SULFUR DIOXIDE/NITROGEN +/- 1.0% Jun 20, 2022
NTRM 08012341 KALO04716 4857 PPM CARBON MONOXIDE/NITROGEN +/- 0.6% Jun 07, 2024
The SRM, PRM or RGM noted above is only in reference to the GMIS used in the assay and not part of the analysis.

ANALYTICAL EQUIPMENT

Instrument/Make/Model Analytical Principle Last Multipoint Calibration
SIEMENS ULTRAMAT 6 N1KD579 NDIR Feb 26, 2021
Nicolet iS50 FTIR AUP2010245 NO FTIR Feb 11, 2021
Nicolet iS50 FTIR AUP2010245 NO2 FTIR Feb 22, 2021
Nicolet iS50 FTIR AUP2010245 SO2 FTIR Feb 18, 2021

Triad Data Available Upon Request

NOTES:

Gross Weight: 28.4 Kg
Net Weight: 4.6 Kg
PO# 5221000722

1

[ACCREDITEDI

CERT 3082.05

Page 1 of 160-402036564-1

pproved Tor



NAC

TEST REPORT

CUSTOMER NAME : All-Quip Co., Ltd. [ui®n saa AU iin @ninaulng)
EQRIPMENT NAME : NO, Analyzer
MANUFACTURER : HORIBA MODEL :  APNA-370 [SERIAL NO : JOVO32W3
STANDARD GAS CONCENTRATION (PPM) : 53.15 PPM CYLINDER NO : CC734373
CYLINDER PRESSURE (PSI) : 1,400 PSI CERTIFIED DATE : 12/05/2020
CERTIFIED BY : AIRGAS EXPIRED DATE : 12/05/2028
TEST RESULTS
TEST RESULTS
POINT NO
IDEAL  |ACTUAL NO[ ERROR NO [%ERROR NO|ACTUAL NO,|ERROR NO,|%ERROR NO,
ZERO 0.00 0.40 0.40 - 0.00 0.00 -
- b 100.00 101.00 1.00 1.00 100.30 0.30 0.30
2 200.00 200.80 0.80 0.40 200.50 0.50 0.25
3 300.00 301.40 1.40 0.47 300.20 0.20 0.07
4 400.00 399.60 -0.40 -0.10 399.70 -0.30 -0.08
AVERAGE (%) 0.44 0.14
PPB
500
St —————— - / —e— IDEAL
300 —— ACTUAL NO
200 A ACTUAL NOX
100 - = e Linear (ACTUAL NOX)
0 : PPB
0 100 200 300 400 500

#asmstayamsdumaiiafiundy - windeuinisudiniseg , Ins 02-868-0812 # 15,16 , E-Mail : Engineer@jiranatee.com

(auil 63/14-15,67/35-36 FOUMIMYTW 7,7/1 DUUMTSINYSY WuedAvimse Lunuaenanivgl njamng 10600 Tns 02-868-0812-13 Tnsens 02-868-1839

FO-EN-206 RO1/22-10-14



NAC CHECK LIST
HREANATEE ASSOXIATES COLTD
CUSTOMER NAME : All-Quip Co., Ltd. [U3tW 88a #3U 91 (@rdnaulued)]
EQUIPMENT NAME : NO, Analyzer
MANUFACTURER : HORIBA MODEL : APNA-370 SERIAL NO. : JOV0O32W3
TEST VALUES
NO.| NOy Analyzer ( APNA-370 ) UNIT BEFORE AFTER
1 |Signal (NO) mV 1.60 1.30
2 |Signal ( NOy ) mV 6.00 12.60
Temp °C , Standard Value : Ambient temp+(5°Cto15°C) 42.10 40.10
3 |Detector
Pressure kPa |, Standard Value : (Ambient/1013x100-20)+4kPa 75.80 77.90
4 [AMBIENT kPa 101.60 101.70
5 |SAMPLE L/min ( 1.1 L/min = 0.3 L/min ) - -
6 |DC 24V V(24V+£05V) 23.60 23.60
7 |IDC5V V(5V+05V) 5.00 5.00
8 |Samping NO Reading PPB 1.40 2.20
9 |Samping NO, Reading PPB 5.20 19.40
10 [Samping NO, Reading PPB 6.70 21.80
11 |Zero (NO) PPB 1.40 0.40
12 |Span(NO) PPB 389.00 399.60
13 [Zero (NO,) PPB 1.40 0.00
14 |Span (NO,) PPB 390.10 399.70
Remark : Reference EX-EN-022-56 , "Ambient NO, Monitor APNA-370 Operetion Manual " Page #48
(Ambient temperature = 5°C to 40°C )
21n15ns29NY
- Touch Screen lailg
8azIPEANITANTUMS
- LU?U‘u Touch Screen v Calibration Zero/Span , Multipoint , 1@ Dianostics
HANISANLTIUNISG
- Goudes wsp@nnsasmiiumM s InldnuUng
/
DATE : i /2728
16/2 /.
DATE : /2 2
ﬁaen‘us%’agamuv’humnﬁmﬁusﬁu o rviimens , s 02-868-0812 # 15-16 , E-Mail : Engineer@jiranatee.com
\auil 63/14-15,67/35-36 YouMYINEY 7,7/1 DULIWYRNYY WU Tavims: wauenantvied ngamwa 10600 s 02-868-0812-13 Tnsans 02-868-1889

FO-EN-207 RO0/0Q1-08-18
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Test Report Calibration
Ecotech EC9841 Nitrogen Oxides Analyzer
Issued By Sithiporn Associates Company Limited Calibraticn Date 22-Jan-2024
Product Brand Ecotech

Owner Name Life & Environment Co.,Ltd.

Certificate Number 34303 Type Systematic Analyzer Ambient Monitoring

Model : EC9841 Serial Number : 02-0409

Calibration Standard equipment Std. Gas Mixture Cylinder Number EB0140749 Expired Date 10-Mar-2024

Brand : Airgas
Components Concentration
Carbon Monoxide (CO) 4498 PPM
Nitric Oxide (NO) 45.69 PPM
Sulfur Dioxide (SO,) 45.54 PPM
Nitrogen (N,) Balance
Calibration Setting
Span Instrument Gain 13.546 Start Time 11:00
Reading (After Adj.)
Span Expected Analyzer Response Error
Set Point Concentration (PPB) (PPB) %
Zero NO 0 0 -
Zero NO, 0 1 -
Span NO 400 399 -0.25
Span NO, 400 400 0.00
Span Instrument Gain 10.764 Finish Time 11:35

Signature Approved | -

UIHN ansnsuealssoa 310
SITHIPORN _ASSOCIATES — COMPANY—LIMITED———

Email : center@sithiphorn.com
Tel. +66 2433 8331 www.sithiphorn.com

[ 451-451/1 DUUASUSS LYVUTOUIKS Wauwwan nsvinw 10700
| 451-451/1 Sirinthorn Road, Bangbumru, Bangplud, Bangkok 10700, Thailand



Airgas Specialty Gases
Airgas USA, LLC

AI rgag 6141 Easton Road
kb Bld
s Liadiog compdcy P]ufuiteadville, PA 18949
Airgas.com
CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol
Part Number: E04NI99E15A00V3 Reference Number: 160-402036564-1
Cylinder Number: EB0140749 Cylinder Volume: 144.4 CF
Laboratory: 124 - Plumsteadville - PA Cylinder Pressure: 2015 PSIG
PGVP Number: A12021 Valve Outlet: 660
Gas Code: CO,NO,NOX,S02,BALN Certification Date: ~ Mar 10, 2021

Expiration Date: Mar 10, 2024

Certification performed in accordance with “EPA Traceability Protocol for Assay and Certification of Gaseous Calibration Standards (May 2012)" document EPA
§00/R-12/531, using the assay procedures listed. Analytical Methodology does not require corection for analytical interference. This cylinder has a total analytical
ities which affect the use of this calibration mixture. All concentrations are on a

uncertainty as stated below with a confidence level of 95%. There are no significant impuri
mole/mole basis unless otherwise noted.

Do Not Use This Cylinder below 100 psig, i.e. 0.7 megapascals. ‘
ANALYTICAL RESULTS

Component Requested Actual Protocol Totzl Relative Assay

Concentration Concentration Method Uncertainty Dates
NOX 45.00 PPM 45.70 PPM G1 +/-1.1% NIST Traceable 03/03/2021, 03/10/2021
NITRIC OXIDE 45.00 PPM 45.69 PPM G1 +/- 11% NIST Traceable 03/03/2021, 03/10/2021
SULFUR DIOXIDE 45.00 PPM 45.54 PPM G1 +/-1.1% NIST Traceable 03/03/2021, 03/10/2021
CARBON MONOXIDE 4500 PPM 4498 PPM G1 +/- 0.6% NIST Traceable 03/04/2021

NITROGEN Balance

CALIBRATION STANDARDS

Type Lot ID Cylinder No Concentration Uncertainty Expiration Date
NTRM 200611-04 CC707968 49.82 PPM NITRIC OXIDE/NITROGEN +/-1.0% Feb 02, 2025
PRM 12386 D685025 9.91 PPM AIR/NITROGEN DIOXIDE 2.0% Feb 20, 2020
GMIS 124206889 CC323707 4.028 PPM NITROGEN DIOXIDE/NITROGEN 2.1% Aug 15. 2021
NTRM 0141709 KAL003180 49.67 PPM SULFUR DIOXIDE/NITROGEN +/- 1.0% Jun 20, 2022
NTRM 08012341 KALO04716 4857 PPM CARBON MONOXIDE/NITROGEN +/- 0.6% Jun 07, 2024
The SRM, PRM or RGM noted above is only in reference to the GMIS used in the assay and not part of the analysis.

ANALYTICAL EQUIPMENT

Instrument/Make/Model Analytical Principle Last Multipoint Calibration
SIEMENS ULTRAMAT 6 N1KD579 NDIR Feb 26, 2021
Nicolet iS50 FTIR AUP2010245 NO FTIR Feb 11, 2021
Nicolet iS50 FTIR AUP2010245 NO2 FTIR Feb 22, 2021
Nicolet iS50 FTIR AUP2010245 SO2 FTIR Feb 18, 2021

Triad Data Available Upon Request

NOTES:

Gross Weight: 28.4 Kg
Net Weight: 4.6 Kg
PO# 5221000722

1

[ACCREDITEDI

CERT 3082.05

Page 1 of 160-402036564-1

pproved Tor



MULTI POINT CALIBRATION REFORT

[CUSTOMER NAME : Uy Flussfuanaen <nm

IEﬂUEF“MENT HAME : MO, Analyzer

(IMANUFACTURER : Tededyne API MODEL : 200E SERIAL NUMBER : 2288
STANDARD GAS CONCENTRATION (FPM) : 53.4 CERTIFIED DATE : CCT45169
1600 CERTIFIED DATE : Mar 10 2021

ICYLINDER PRESSURE (P3IG) :

ICERTIFIED BY : AIRGAS SPECIALTY GASES

EXPIRED DATE : Mar 10 2029

CALIBRATION RESULTS
CALIBRATION RESULTS
POINT NO
IDEAL (PPM) [ACTUAL NO (PPM) ERROR NO (PPM)| % ERRCR NO  JACTUAL NO, o MO, (PPM)| % ERROR NO,
ZERO 0.00 0.10 0.10 - 0.00 0.00

1 100.00 100.10 0.10 0.10 100.60 0.60 0.60

2 200.00 206.40 640 3.20 208.70 B.70 4.35

3 300.00 305.40 5.40 1.80 307.30 7.30 243

4 400.00 398.50 -0.50 013 400.50 D.50 0.13

AVERAGE (%) 0,01 0.0
500.0
y = 1.004100x + 1.480000 —4— IDEAL {FPM)
R?=0.999581
4, 400.0 —— = i AGTUAL N [PPM)
¢
= 300.0 e ACTLIAL NOX (PPM)
5
=3
g ——— Linwar (DAL (PP
g 2000 -
§ 100.0 -
0.0 " T T T T
0.0 100.0 2000 300.0 400.0 500.0
Input Concentration (PPM)
[CALIBRATED BY : Arumrdh mnFioundmd DATE -20702/2566

sisamstagamaiumalaciudy - qumrdy odandmd Insdwl: 02-515-8987

LATW 388 DUUTTAIHEN UWTTISUNTINEY LIRSRANT NfANNT 10900 Tnsdwd : 0-2515-8999

Twyans : 0-2515-8988 E-Mail : Info@kinetics.co.th




K€ KINETICS

a o < < o ar [
UTBN 1ﬂkumﬂ’ﬂ AasUalstu e

KINETICS CORPORATION LTD.

e UNANISTaNLazUSUEUR1NS IR IR AATUNATNAINIA

anA / miseany ; U3 FuasRauandan 41in Fuf : 20002/2565
s1e@agingni / 1A3asiia : NO, Analyzer USHNLUAR : Teledyne API
furasgunsnl / 1Agasiia : 200E winaraginsol/ iA3aslia : 2288
TEST VALUES
APl MODEL 200E BEFORE AFTER
1 |RANGE 50 - 20,000 PPM 500.0 500.0
2 |[STABILITY <1PPM D.2 0.1
3 |SAMPLE FLOW 500 + 10% cc/min 488 488
4 |OZONE FLOW 80 + 10% cc/min 80 80
5 |PMT mV 61.1 58.9
6 |NORM PMT mV 5.1 -0.0
7 |AZERO -20 To 150 mV £6.8 61.4
8 |HPVS 400-900V 728 73.6
9 |RXCELL TEMP 50+1°%C 498 50.0
10 |BOX TEMP AMBIENT + 5 °C 28.0 309
11 |PMT TEMP 7:2°C 6.8 g9
12 |MOLY TEMP 315+5°C 316.5 315.6
13 |RX CELL PRESSURE <10in-Hg-A 5.1 5.1
14 |SAMPLE PRESSURE 25-35in-Hg-A 2.5 285
15 |[NOX SLOPE 1.0£03 1.038 1.017
16 |NOX OFFSET -50 To 150 0.5 -3.5
17 |NO SLOPE 1.0£0.3 0.998 0.970
18 |NO OFFSET -50 To 150 2.9 -7.16
19 |NO SAMPLE READING PPM 1.6 1.2
20 |NO2 SAMPLE READING PPM 3.9 8.4
21 |[NOX SAMPLE READING PPM 5.5 9.6
22 |OPTIC TEST 2000 £ 1000 mV 2613.6 2649.5
23 |ELECTRICAL TEST 2000 + 1000 mV 2477.2 2478.9
24 |VOLTAGE TEST +5V +12V  +15V 15V 5.20/12.50/115.60/ -15.14 5.20/ 12.50 /15.60/ -15.14
25 |ZERO GAS  NO/NOx 0.00/0.00 PPM 2.4/27 -0.0/0.0
26 [SPAN GAS NO/NOx 400.00 / 400.00 PPM 332.1/209.9 399.6/399.8
WAEVR

- wlatn O Ring 6 PCs , widtiu SS Filler 3 PCs ,wlAew Spring 3 PCs

v 2 e 3
KIUNNIRIUUIMN (Signature)

FENNNTIRNANMANNATUNATA NIONERRE : ARNSTE /RIS nsdAwi : 0-2515-8987
\AT7 388 NUUFIANAIN WINAUNSINEN WARKANT NTAWINY 10900 Tnadnyi: 0-2515-8999 Tneans : 0-2515-8988 E-Mail : Info@kinetics.co.th



Alrgas

an Air Liquide company Bldg 2

Airgas.com

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number: EO04NI99E15A0622 Reference Number: 160-402045691-1

Cylinder Number; CC745169 Cylinder Volume; 144.4 CF

Laboratory: 124 - Plumsteadville - PA Cylinder Pressure: 2015 PSIG

PGVP Number: A12021 Valve Outlet: 660

Gas Code: CO,NO,NOX,S02,BALN Certification Date:  Mar 10, 2021
Expiration Date: Mar 10, 2029

Airgas Specialty Gases
Airgas USA, LLC
6141 Easton Road

Plumsteadville, PA 18949

Certification performed in accordance with “EPA Traceability Protocol for Assay and Certification of Gaseous Calibration Standards (May 2012)* document EPA
600/R-12/531, using the assay procedures listed Analytical Methodology does not require correction for analytical interference. This cylinder has a total analytical
uncertainty as stated below with a confidence level of 95%. There are no significant impurities which affect the use of this calibration mixture. All concentrations are ona

mole/mole basis unless otherwise noted.

Do Not Use This clunder below 100 gsiﬁ. i.e. 0.7 megasascals.

—_———————————,
ANALYTICAL RESULTS

Component Requested Actual Protocol Total Relative Assay

Concentration Concentration Method Uncertainty Dates
NOX 53.00 PPM 53.40 PPM G1 +/-1.1% NIST Traceable 03/03/2021, 03/10/2021
NITRIC OXIDE 53.00 PPM 53.40 PPM G1 +/- 1.1% NIST Traceable 03/03/2021, 03/10/2021
SULFUR DIOXIDE 53.00 PPM 53.79 PPM G1 +/- 0.9% NIST Traceable 03/03/2021, 03/10/2021
CARBON MONOXIDE 4500 PPM 4512 PPM G1 +/- 0.6% NIST Traceable 03/04/2021
NITROGEN Balance

CALIBRATION STANDARDS
Type LotID Cylinder No Concentration Uncertainty Expiration Date
NTRM 07060227 EB0079116 100.3 PPM NITRIC OXIDE/NITROGEN +/-1.0% Jul 23, 2023
PRM 12386 D685025 9.91 PPM AIR/NITROGEN DIOXIDE 2.0% Feb 20, 2020
GMIS 124206889 CC323707 4.028 PPM NITROGEN DIOXIDE/NITROGEN 2.1% Aug 15, 2021
NTRM 16010203 KAL003087 97.69 PPM SULFUR DIOXIDE/NITROGEN +/-0.8% Dec 23, 2021
NTRM 08012341 KAL004716 4857 PPM CARBON MONOXIDE/NITROGEN +/- 0.6% Jun 07, 2024
The SRM, PRM or RGM noted above is only in reference to the GMIS used in the assay and not part of the analysis.
ANALYTICAL EQUIPMENT

Instrument/Make/Model Analytical Principle Last Multipoint Calibration
SIEMENS ULTRAMAT 6 N1KD579 NDIR Feb 26, 2021
Nicolet iS50 FTIR AUP2010245 NO FTIR Feb 11, 2021
Nicolet iS50 FTIR AUP2010245 NO2 FTIR Feb 22, 2021
Nicolet iS50 FTIR AUP2010245 SO2 FTIR Feb 18, 2021

Triad Data Available Upon Request
NOTES:

Gross Weight: 28.1 Kg
Net Weight: 4.6 Kg

pproved for Release Page 1 of 160-402045691-1
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a8s0Clates = mraintenance and Calibration Report

Wind Speed Sensor

Met One Instrument Model: 034B SIN. : Y1846
Date 7 February 2024 Start Time 13:30
Calibrator : Metone Model: 053-220 SIN.: W15225
Data Logger : Metone Model: 466A S/N.: Y1191

Customer : Life & Environment Co.,Ltd.

Maintenance

Replace Front Bearing O Yes No
Replace Back Bearing O Yes No
Replace Shaft Coupler O Yes No
Replace Hub 0O Yes No
Testing Result
Generate Speed Reading
% Error
RPM Expect (MPS) Logger
0 0.30 0.30 0.0
: 100 2.94 3.10 [ -5.4 T
i 200 - 5.61 5.50 2.0
300 8.27 B * 8.30 -0.4
400 10.93 1 | B 11.10 -1.6
5 - 13.60 — I 13.50 o 0.7

Comment : Set the offset of WS is 0.3 m/s.

Test by force to rotate the WS sensor from 0 - 500 round per second.

Data Logger Metone Model 466A, S/N. Y1191

Engineer Name : - .....................



SITHIPORN

associates

Met One Instrument

Date 7 February 2024

Data Logger : Metone

Maintenance and Calibration Report

Wind Direction Sensor

Model: 034B

Model: 466A

Maintenance

S/IN.: Y1846
Start Time 13:30
S/N.: Y1191

Customer : Life & Environment Co.,Ltd.

Replace Front Bearing O Yes No
Replace Back Bearing O Yes No
Replace Potentiometer O Yes No
Calibration Result
Reading Analog Output ( Volt )
Expected Logger % Error Expected Measured
360,0 0.1 0.1 2.500 2.499
90 90.1 0.1 0.625 0.625
180 180.0 0.0 1.250 1.249
270 270.0 0.0 1.875 1.874
Comment : Check the rotation of WD (potentiometer) is change as characteristic.

Performed rotate the WD increase 90 degee per 1 step from 0,360 , 90, 180 and 270 degree.

Data Logger Metone Model 466A, S/N. Y1191

Engineer Name : .......... - ......................
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Certificate of Calibration
Certificate Number . SPR24020474-8 Page: 1 of 3

Customer . Life and Environment Co., Ltd.

90, 92, 94 Soi On-Nuch 64, Srinakarin Rd., On-Nuch, Suanluang,
Bangkok 10250

Equipment Name : Sound Level Meter
Manufacturer . Pulsar

Model : 45

Serial Number : PN2449

ID. Number © N/A

Environmental Conditions

Ambient Temperature = ogep g Received Date © 29 Feb 2024
Relative Humidity : 50% t15% Calibration Date : 01 Mar 2024
Location of Calibration : In-Lab Recommend Due Date . 01 Mar 2025
Calibration Procedure . SP-CPE-04-01 Date of Issue : 02 Mar 2024

Method of Calibration

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

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

The calibration certificate shall not be reproduced except in full without written approval of SP Metrology

System (Thailand).

Calibrated by : Mr.Chumpon Dokpikul Approved by

Calibration Officer

Authorized Signatory

SP-FM-04-15 rev.0



@ METROLOGY SYSTEM ( THAILAND ) CO.,LTD.
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s Calibration Report
& Certificate Number : SPR24020474-8 Page :2 of 3
E;
5 Reference Standards
Equipment Name Model Serial No. Certificate No. | Due. Date
| Sound Level Calibrator ST-120 211203773 EEL.BP. 140/0167| 26 Jan 2025

Traceability
This certification is traceable to the International System of Unit maintained at :
TISTR - Thailand Institute of Scientific and Technological Research
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(e Result of Calibration
(B Certificate No. :  SPR24020474-8 Page : 3 of 3
= Range : 94 to 114 dB Function : @1kHz
5 Select A Unit : dB
%_ Stam_jard UUC Reading Error Uncertainty
:: Setting Fast Slow Fast Slow ()
: 94 93.7 93,7 -0.3 -0.3 0.15
114 113.7 118.7 -0.3 -0.3 0.15
5 Select C Unit : dB _
i Stanc_iard UUC Reading Error Uncertainty
= Selting Fast Slow Fast Slow (%)
& 94 93.7 93.7 -0.3 -0.3 0.15
= 114 113.7 118.7 -0.3 -0.3 0.15
Select 7 Unit : dB
@ Séan ;!ard UUC Reading Error Uncertainty
=y eling Fast Slow Fast Slow (£)
o
- 94 93.7 93.7 -0.3 -0.3 0.15
114 113.7 113.7 -0.3 -0.3 0.15
X
5
- Note:

kLR

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.

0BT A

L

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

ANALLI

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

Certificate Number

Customer

. SPR24020474-9

. Life and Environment Co., Ltd.

B) METROLOGY SYSTEM ( THAILAND ) CO.,LTD.
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=
ANST Natonal Accreditation Bosrd
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CALIBRATION AND
DIMENSIONAL MEASUREMENT

Page: 1 of 3

90, 92, 94 Sai On-Nuch 64, Srinakarin Rd., On-Nuch, Suanluang,

Bangkok 10250

Equipment Name
Manufacturer
Model

Serial Number

ID. Number

Environmental Conditions

Ambient Temperature
Relative Humidity

Location of Calibration

Calibration Procedure

Method of Calibration

Sound Level Meter

Pulsar
45
PN2450

N/A

9BIGT 30
50% T15%
In-Lab

SP-CPE-04-01

Received Date
Calibration Date

Recommend Due Date

Date of Issue

29 Feb 2024
01 Mar 2024
01 Mar 2025

02 Mar 2024

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

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

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

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

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

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

The calibration certificate shall not be reproduced except in full,without written approval of SP Metrology

System (Thailand).

Calibrated by :

Mr.Chumpon Dokpikul

Calibration Officer

Approved by

Authorized Signatory

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

Certificate Number : SPR24020474-0

Reference Standards

\“

I

)

§

) CO.,LTD.
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- ACCEREDITED
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Page : 2 of 3

Equipment Name

Model

Serial No.

Certificate No.

Due. Date

| Sound Level Calibrator

ST-120

211203773

EEL.BP. 140/0167

26 Jan 2025

Traceability

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

TISTR - Thailand Institute of Scientific and Technological Research

SP-FM-04-15 rev.0
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The result of calibration was found accurate as show on date and place of calibration only.

i N g chren v

Result of Calibration

3 Certificate No. :  SPR24020474-9 Page : 3 of 3
% Range : 94 to 114 dB Function : @1kHz
3 Select A Unit : 08
: Sisdard UUC Reading Error Uncertainty

E Getting Fast Slow Fast Slow (£)

; a4 93.7 83.7 -D.3 -0.3 Q.15
7 114 113.6 113.6 0.4 0.4 0.15

E Select  C Unit : dB
_: Stardar UUC Reading Error Uncaralnty

; Setting Fast Slow Fast Slow (£)

éj 94 83.7 93.7 -0.3 -0.3 0.15

114 113.6 113.6 -0.4 0.4 0.15

_ Select 7 Unit : d8
: Standard UUC Reading Error CRieEREIIY

@ S0 Fast Slow Fast Slow (£)

:fl 94 93.7 93.7 -0.3 -0.3 0.15

T 114 113.6 113.6 -0.4 -0.4 0.15

X

o Note:

This Certificate is not certified for any commercial transaction.

Measurement Uncertainty
The reported uncertainty of measurement is the expanded uncertainty obtained by multiplying the
standard uncertainty with the coverage factor k = 2.00, providing a level of confidence approximately 85%.
- End of Certificate -
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SYSTEM ( THAILAND ) CO.,LTD.

Certificate of Calibration

Certificate Number

Customer

© SPR24020474-10

. Life and Environment Co., Ltd.

S,

ANSI National Accreditation Board

2 - —.F ACCREDITED
§

o
iy oo CALIDRATION AND
He DIMENSIONAL MEASUREMENT

Page : 1 of 3

90, 92, 94 Soi On-Nuch 64, Srinakarin Rd., On-Nuch, Suanluang,

Bangkok 10250

Equipment Name
Manufacturer
Model

Serial Number

ID. Number

Environmental Conditions

Ambient Temperature
Relative Humidity

Location of Calibration

Calibration Procedure

Method of Calibration

Sound Level Meter

Pulsar
45

PN2451

N/A

28 *6'T 3 "6
50% T 15 %
In-Lab

SP-CPE-04-01

Received Date
Calibration Date

Recommend Due Date

Date of Issue

29 Feb 2024
01 Mar 2024
01 Mar 2025

02 Mar 2024

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

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

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

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

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

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

The calibration certificate shall not be reproduced except in full,without written approval of SP Metrology

System (Thailand).

Calibrated by :

Mr.Chumpon Dokpikul

Calibration Officer

Approved by

)

Authorized Signatory

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

: SPR24020474-10

Reference Standards

METROLOGY SYSTEM ( THAILAND ) (

i

Calibration Report

) ¢

Lo

0.,LTD.
A.im

,‘\

ACCRAEDIT

AL AAAF i A

Page :2 of 3

Equipment Name

Model

Serial No.

Certificate No.

Due. Date

Sound Level Calibrator

5T-120

211203773

EEL.BP. 140/0167

26 Jan 2025

Faa) el
&) -

Traceability

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

SP-FM-04-15 rev.0
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Result of Calibration —~
Certificate No. : SPR24020474-10 Page : 3 of 3
Range : 94 to 114 dB Function : @1kHz
Select A Unit : dB
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow ()
94 837 Q3.7 -0.3 -0.3 0.15
114 113.6 113.6 -0.4 -0.4 0.15
Select C LUnit : dB
Stan@ard UUC Reading Erfor Uncertainty
Setting Fast Slow Fast Slow (+)
94 893.7 83.7 -0.3 -0.3 0.15
114 113.6 113,86 -0.4 -0.4 0.15
Select 2 Unit : dB
Stanc}ard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow (+)
94 83.7 83.7 -0.3 -0.3 0.15
114 113.6 113.6 -0.4 -0.4 0.15
Note:

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

Measurement Uncertainty
The reported uncertainty of measurement is the expanded uncertainty obtained by multiplying the
standard uncertainty with the coverage factor k = 2.00, providing a level of confidence approximately 95%.
- End of Certificate -
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NSC-TISI-TIS 17025
CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-67/0204 MTC No. EEL. BP. 118/0167

CALIBRATION CERTIFICATE

Submitted by : Life and Environment Co., Ltd.

Address : 90, 92, 94 Soi On-Nuch 64, Srinakarin Rd., On-Nuch, Suanluang, Bangkok 10250,

Calibrated at : Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre.

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

Instrument Calibrated : Ambient Environment

Description : Sound Level Meter Temperature (23+3)°C
Manufacturer tACO Relative Humidity :(50+15) %
Model 16236 Ambient Pressure :(101.325+1.5) kPa
Serial No. 1142011

Microphone t ACO 7052NER. No.52766

Preamplifier i

Standards used :
1. Band Pass Filter Wavetek 752A S/N 90010494,
2. Condenser Microphone Briel&Kjar 4180 S/N 2889871,
3. Decade Attenuator Ando AL-205 S/N 00464602,
. Function/Arbitrary Waveform Generator Agilent 33220A S/N MY44042668.
. Digital Function Synthesizer NF Electronic Instruments DF-193A S/N 122037.
. Digital Multimeter Fluke 8520A S/N 4985007,
. Pistonphone Rion NC-72 S/N 00402446.

08 =1 @& h B

. Measuring Amplifier Brilel&Kjer 2636 S/N 1537484,

Date of Receipt : 12 Jan. 2024
Date of Calibration  : 8-9 Feh. 2024 1/9

a

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

FLBL.MTC.002 Rev.d

Head Office Office/Laboratory Office

35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang,  Soif 1C, Bangpoo Industrial Estate, Sukhunwit Road, 196 Phahonyothin Road, Chatuchak, Banghkok 10900,
Changwat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thalland  Thailland

Tel. (66) O 2577 9000 Tel. (66) 0 2323 1672-80 ext. 115, 114 Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66} 0 2577 9009 Fan, (65) 0 2323 9165 Fax. (66) 0 2579 8592

E-mail ; rumpal@tistr.orth Website;swwtistrorth  E-mail : mbc@tistr.orth E-mail : sumalee@tistr.orth
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CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-67/0204 MTC No. EEL. BP. 118/0167

9. Power Amplifier Briiel&Kjer 2706 S/N 1517650,
10. Speaker Tannoy Limited, Great Britain British Patent No. 215300.
11. Digital Multimeter Agilent 34401 A S/N MY44005560.
12. Programmable Attenuator Tamagawa TPA-303A S/N 2212.

Calibration Procedure :

This instrument was calibrated by using calibration procedures no CP-102-02 and CP-1 02-03, which
were based on IEC 61672-3 Electroacoustics - Sound Level Meters - Part 3 : Periodic tests (2013). These calibration
procedures were related to the electrical and acoustic signal tests. The electrical signal test was carried out with the
direct measurement method. The acoustic signal test was performed in an anechoic room with the comparison
measurement method.

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

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

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

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

Date of Calibration  : 3-9 Feb, 2024 2/9
]q

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

FMBLMTC.002 Rev.d

Head Office Office/Laboratory Office

35 Mu 3 Tamben Khlong Ha, Amphoe Khlong Luang,  Sol 1C, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahomyothin Road, Chatuchak, Bangkox 10900,
Changwat Pathumthani 12120, Thailand Amphoe Muang, Changeat Samutprakan 10280, Thaland  Thailand

Tel. (66) 0 2577 2000 Tel. (66) 0 2323 1672-80 ext. 115, 116 Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Faw. (66) O 2577 9009 Fax, (66) 0 2323 9165 Fax, (66) 0 2579 8592

E-mail : rumpak@tistr.orth Websiteswww tistrorth  E-mall - micgtistr.orth E-mail : sumalee@tistr.or.th
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-67/0204

1. Absolute Sensitivity

MTC No. EEL. BP. 118/0167

Reference Measured value Deviation | Acceptance | Uncertainty Maximum-permitted
Acoustic Signal value  |limit Class 2 uncertainty of measurement
(dB) (dB) (dB) (+dB) (+dB) (+dB)
113.98 114.0 0.0 1.0 0.30 NiA
Note: No adjustment.

2. Self-generated noise

2.1 Normal test

Measured value Uncertainty Maximum-permitted
(dB) (+dB) uncertainty of measurement (+dB)
18.9 0.10 NIA

2.2 The microphone of the sound level meter was replaced by electrical signal input device

Frequency | Measured value |Uncertainty Maximum-permitted
Weighting (dB) (+dB) unceriainty ol measurement (+dB)
A-Weight 14.0 0.10 N/A
C-Weight 20.0 0.10 N/A

Flat 25.0 0.10 N/A

Date of Calibration  : 8-9 Feb. 2024

i/9
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The results relate only to the items tested/calibrated or value assigned,
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the governor of TISTR

Head Office

35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang,
Changwat Pathumthani 12120, Thailand

Tel. (66) 0 2577 2000

Fax. (66) 0 2577 9009

E-mail : rumpaigtistr.orth Websitewww tistr.orth

Office/Laboratony

Soi 1C, Bangpoo Industrial Estate, Sukhumyit Road,
Amphoe Muang, Chanowat Samutprakan 10280, Thailand

Tel (66) 0 2323 1672-80 ext. 115, 116
Fax, (66) 0 2323 9165
E-mail : mtcg@tistr.orth

Office

FMBLMTC.002 Rev.d

196 Phahomyothin Road, Chatuchal, Bangkok 10900,
Thailand

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

E-mail

: sumaleegtistr.or.th
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-67/0204

3. Acoustical signal test of frequency weightings

MTC No. EEL. BP. 118/0167

Frequency | Deviation from frequency response (dB) | Accepiance limil class 2 Uncertainty Maximum-permitted
{(Hz) A-weight | C-weight Flat (+dB) (+dB) | unceriainty of measurement (+dB3)
125 0.4 0.4 0.4 1.5 0.45 0.6
1 000 -(.6 0.5 -0.5 1.0 0.45 0.6
8 000 0.7 0.7 0.8 5.0 0.45 0.7
4. Electrical signal test of frequency weightings
Frequency | Deviation from frequency response (dB) | Acceplance limit class 2 | Uncertainty Maximum-permitted
(Hz) A-weight | Ceweight Flat (+dB) (+dB) | unceriainty of measurement (+dB)
63 0.0 0.0 -0.1 2.0 0.20 0.6
125 -0.1 0.0 0.0 1.5 0.20 0.6
250 0.0 0.0 0.0 1.5 0.20 0.6
500 0.0 0.0 0.0 L5 0.20 0.6
1 000 0.0 0.0 0.0 1.0 0.20 0.6
2000 -0.1 0.0 -0.1 2.0 0.20 0.6
4000 -0.3 -0.3 0.1 3.0 0.20 0.6
8 000 -0.4 0.4 -0.2 5.0 0.20 0.7
Date of Calibration  : 8-9 Feb, 2024 4/9 T

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

FRLBL.MTC.002 Rev.d

Head Office OfficesLaboratony Office
35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang,  Sel 1C, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahoryothin Road, Chatuchak, Bangkok 10900,
Changwat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thalland  Thailand

Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax, (68) 0 2579 8592
E-mail : sumaleegtistr.or.th

Tel (66) 0 2323 1672-80 ext. 115, 116
Fax, (66) 0 2323 9165
E-rmail : micetistr.onth

Tel. (66) 0 2577 9000
Fax. (66) 0 2577 9009
E-rnail ; rumpaigtistr.orth Websiteswwwe tistr.ornth
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-67/0204 MTC No. EEL. BP. 118/0167

5. Long-term stability

Time Measured Value | Deviated value | Acceptance limit Uncertainty Maximum-permitted
class 2 uncertainty of measurement
(dB) (dB) (+dB) (+dB) (+dB)
Begin 24.0
i e 0.0 0.3 0.10 0.1
6. Frequency and time weightings at 1 kHz
6.1 Frequency weightings at 1 kHz
Frequency | Measured value | Deviated value | Acceptance limit Uncertainty Maximum-permitted
Weighting class 2 uncertainty of measurement
(dB) (dB) (+dB) (+dB) (zdB)
A-weight 94.0 0.0 0.2 0.20 0.2
C-weight 94.0 0.0 02 0.20 0.2
Flat 94.1 0.1 0.2 0.20 0.2
6.2 Time weightings at 1 kHz
Frequency | Measured value | Deviated value | Acceptance limit Uncertainty Maximum-permitted
Weighting class 2 uncertainty of measurement
(dB) (dB) (+dB) (+dB) (+dB)
Fast 94.0 0.0 0.1 0.20 0.2
Slow 94.0 0.0 0.1 0.20 0.2
Leg 94.0 0.0 0.1 0.20 0.2
Date of Calibration  : 8-9 Feb, 2024 5/9 p

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

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

FM.BLMTC.002 Rev.d

Head Office Office/Laboratory Office
35 Mu 3 Tambon Khlong Ha, Amphoe Ehlong Luane,  Sof 1C, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Changwat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thaland ~ Thailand

Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax, (66) 0 2579 BS92
E-mall : sumalee@tistr.or.th

Tel. (66) 0 2323 1672-B0 ext. 115, 116
Fax. (66) O 2523 9165
E-mail : mtcetistr.orth

Tel. {66) 0 2577 9000
Fax. (66) 0 2577 9009
E-mail : rumpaigatistr.orth Websiterwww tistr.orth
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-67/0204

7. Level linearity on the reference level range

MTC No. EEL. BP. 118/0167

Anticipated| Measured value | Deviated value | Acceptance limit Uncertainty Maximum-permitted
value class 2 uncertainty of measurement
(dB) (dB) (dB) (+dB) (+dB) (+dB)

121 121.1 0.1 1.1 0.30 0.3
120 120.1 0.1 1.1 0.30 0.3
119 119.1 0.1 1.1 0.30 0.3
114 114.0 0.0 1.1 0.30 0.3
109 109.0 0.0 1.1 0.30 0.3
104 104.0 0.0 1.1 0.30 0.3
99 99.0 0.0 1.1 0.30 0.3
94 94.0 0.0 1.1 0.30 0.3
89 89.0 0.0 L1 0.30 0.3
84 B4.1 0.1 1.1 0.30 0.3
79 79.1 0.1 1.1 0.30 0.3
74 74.1 0.1 Ll 0.30 0.3
69 69.0 0.0 1.1 0.30 0.3
64 63.9 0.1 1.1 0.30 0.3
39 58.9 -0.1 1.1 0.30 0.3
54 539 -0.1 1.1 0.30 0.3
49 49.0 0.0 1.1 0.30 0.3

Date of Calibration  : 8-9 Feh. 2024

6."9,7

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

Head Office

35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang,

Changwat Pathumthanl 12120, Thailand
Tel. (66) 0 2577 9000
Fax. (66) O 2577 9009

E-mail ; umpaigtistr.or.th Websitewww tistr.orth

Office/Laboratary

5ol 1C, Bangpoo Industrial Estate, Sukhumyit Road,

Amphoe Muang, Changwat Samutprakan 10280, Thatand

Tel. (66) 0 2323 1672-80 ext. 115, 116

Fax. (66) 0 2323 9165

E-mail ; mtcg@tistr.orth

FM.BLMTC.002 Rev.d

Office

196 Phahoryothin Road, Chatuchak, Bangkok 10900,
Thailand

Tel. (66) 0 2579 1121-30 ext. 5219, 5325, 5217
Fax, (66) 0 2579 B592

E-mail : sumaleeg@tistr.or.th
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-67/0204

7. Level linearity on the reference level range (cont.)

MTC No. EEL. BP. 118/0167

Anticipated| Measured value | Deviated value | Acceptance limit Uncertainty Maximum-permitted
value class 2 unceriainty of measurement
(dB) (dB) (dB) (+dB) (+dB) (£dB)

44 44.0 0.0 Ll 0.30 0.3
39 39.0 0.0 1.1 0.30 0.3
34 i4.1 0.1 1.1 0.20 0.3
33 331 0.1 1.1 0.30 0.3
32 321 0.1 1.1 0.30 0.3
3l ijl2 0.2 1.1 0.30 0.3
30 30.3 0.3 1.1 0.30 0.3

8. Level linearlity including the level range control

At reference sound level on the reference level range

Range | Anticipated value| Measured value | Deviated |Acceptance | Uncertainty Maximum-permitted
value |limit class 2 uncertainty of measurement
(dB) {dB) {dB) {+dB) (+dB) (+dB)
40-130 94.0 0319 -0.1 1.1 0.30 0.3
30-120 94.0 24.0 0.0 1.1 0.30 0.3
20-110 94.0 94.0 0.0 1.1 0.30 0.3
20-100 94.0 939 -0.1 1.1 0.30 03
Date of Calibration  : 8-9 Feb. 2024

?J"Q'ﬂ

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

Head Office

35 Mu 3 Tamban Khlong Ha, Amphoe Khlong Luang,

Changwat Pathumthani 12120, Thalland

Tel. (65) 0 2577 9000
Fax. (66} 0 2577 9009

E-rnail : rumpaig@tistr.or.th Website s tistr.or.th

Office/Laboratory

Soi 1C, Bangpoo Industrial Estate, Sukhurmvit Road,
Amphos Muang, Changaat Samutprakan 10280, Thailand

Tel. (66) 0 2323 1672-80 ext, 115, 116
Fax (66) 0 2323 9165
E-mall : mtogtistr.orth

FM.BLMTC.O02 Rev.d
Office
196 Phahomyothin Road, Chatuchak, Bangkok 108900,
Thailand

Tel, (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) O 2579 B592
E-mail ; sumaleeg@tistror.th
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-67/0204

8. Level linearlity including the level range control

At reference level at 5 dB greater than the under-range on a level range

MTC No. EEL. BP. 118/0167

Range | Anticipated value| Measured value | Deviated [Acceptance | Uncertainty Maximum-permitted
value | limit class 2 uncertainty of measurement
{(dB) (dB) (dB) (+dB) (+dB) (+dB)
40-130 45.0 45.0 0.0 1.1 0.30 0.3
30-120 5.0 35.0 0.0 L1 0.30 0.3
20-110 25.0 25.3 0.3 1.1 0.30 0.3
20-100 25.0 25.2 0.2 1.1 0.30 0.3
20-90 25.0 249 0.1 1.1 0.30 0.3
20-80 25.0 24.9 -0.1 1.1 0.30 0.3
9. Tone burst response
Time Toneburst Measured value | Deviated |Acceptance | Uncertainty Maximum-permitted
Weighting |  Duration, Th value | limit class 2 uncertainty of measurement
(ms) (dB) (dB) (dB) (+dB) (+dB)
200 115.6 -0.4 +1.0 0.20 0.3
Fast 2 98.9 -0.1 +1.0; -2.5 0.20 03
0.25 89.2 -0.8 +1.5;-5.0] 0.20 0.3
200 109.5 -0.1 +1.0 0.20 0.3
Slow
2 89.8 -0.2 +1.0;-5.01 0.20 0.3
200 109.9 -0.1 +1.0 0.20 0.3
SEL 2 90.0 0.0 +1.0;-2.5 0.20 0.3
0.25 80.9 -0.1 +1.5,-5.0| 0.20 0.3

Date of Calibration : 8-9 Feh. 2024

E.I'Siﬂ-

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

Head Office Office/Laboratory

35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang,  Soi 1C, Bangpoo Industrial Estate, Sukhumvit Road,
Changwat Pathurnthani 12120, Thalland Amphoe Muang, Changwat Samatprakan 10280, Thalland
Tel. (86) 0 2577 9000 Tel, (66) 0 2323 1672-80 ext. 115, 116

Fax, (66) 0 2577 2009 Fax, (66) 0 2323 9165
E-mall : rumpaig@tistr.orth Websitewww tistr.orth  E-mail : mic@tistr.orth

FMBLMTC.002 Rev.d

Office

194 Phahormyothin Acad, Chatuchak, Bangkok 10900,
Thalland

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

E-mail : surmalee@tistr.orth



ITISTR

WSC-TISI-TIS 17025
CALIBRATION 0037

Request No, 21-67/0204

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

MTC No. EEL. BP. 118/0167

10. Peak C sound level
Number of cycles in | Anticipated | Measured | Deviated |Acceptance | Uncertainty Maximum-permitted
test signal value value value | limit class 2 uncertainty of measurement
(dB) (dB) (dB) (+dB) (+dB) (+dB)
Complete cycle 125.4 125.7 0.3 30 0.20 0.35
Positive half cycle 124.4 124.3 -0.1 2.0 0.20 0.35
Negative half cycle 124.4 124.3 -0.1 2.0 0.20 0.35
11. Overload indication
Measured value (dB) Deviated |Acceptance | Uncertainty Maximum-permitted
Positive Negative value  [limit class 2 uncertainty of measurement
one-half cycle one-half cycle {dB) (£dB) (+dB) (+dB)
133.0 133.0 0.0 1.5 0.20 0.25
12. High-level stability
Time Measured Deviated value | Acceptance limit Uncertainty Maximum-permitted
class 2 uncertainty of measurement
value (dB) (dB) (+dB) (+dB) (+dB)
Begin 129.0
= 1290 0.0 0.3 0.10 0.1
Calibrated by : Approved by :
........... ffw-iffg ot T
(Mr. Tawikiat lamsamran) P .
S bl
- PR
Electrical and Eleétron """""*"- ards Laboratory
Date of Calibration  : 8-9 Feb, 2024 Industrial Met ?q&( IJEP Tﬁg Service Centre
Date of Issue : 12 Feb. 2024 Ref : 2011267011200168002
End of Certificate 919

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

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

FMBLMTC.002 Rev.4

Head Office

Office/Laboratory

35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang,
Changwat Pathumthani 12120, Thailand

Tel. (66) 0 2577 9000

Fax. {66) 0 2577 9009

E-mail : rumpaig@tistr.oeth Websiteswww.tistr.orth

Tel, (66) D 2323 1672-80 ext. 115, 116
Fax. (66) 0 2323 9165
E-mail : mtcaptistr.orth

Soi 1C, Bangpoo Industrial Estate, Sukhumvit Road,
Amphoe Muang, Chanewat Samutprakan 10280, Thalland

Office

19% Phahonyothin Road, Chatuchak, Bangkok 10900,
Thailand

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

E-mail : sumalesegtistr.or.th
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Certificate of Calibration
Certificate Number : SPR23060037-2 Page: 1 of 3

Customer . Life and Environment Co., Ltd.
90, 92, 94 Soi On-Nuch 64, Srinakarin Rd., On-Nuch, Suanluang,
Bangkok 10250

Equipment Name © Sound Level Meter
Manufacturer : ACO

Model 1 6236

Serial Number 1 222219

ID. Number : SLM-NO.8

Environmental Conditions

Ambient Temperature s 30T g% Received Date : 02 Jun 2023
Relative Humidity : 50% T 15% Calibration Date 05 Jun 2023
Location of Calibration : In-Lab Recommend Due Date : 05 Jun 2024
Calibration Procedure :  SP-CPE-04-01 Date of Issue © 06 Jun 2023

Method of Calibration

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

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

The calibration certificate shall not be reproduced except in full without written approval of SP Metrology

System (Thailand).

Calibrated by : Mr.Karoon Pengsalung Approved by

Calibration Officer

Authorized Signatory

SP-FM-04-15 rev.0
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Reference Standards

Equipment Name Maodel Serial No. Certificate No. | Due. Date

Sound Level Calibrator 5T-120 211203773 EEL.BP. 114/0166| 17 Jan 2024

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

TISTR - Thailand Institute of Scientific and Technological Research
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Result of Calibration

Certificate No. : SPR23060037-2 Page : 3 of 3
Range : 94 to 114 dB Function : @1kHz
Select A Unit : dB
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow ()
g4 84.0 83.9 0.0 -0.1 0.15
114 113.8 113.8 -0.2 -0.2 0.15
Select C Unit : dB
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow (£)
a4 94.0 94.0 0.0 0.0 0.15
114 113.8 113.8 =0.2 -0.2 0.15
Select 2 Unit : dB
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow ()
94 94.0 24.0 0.0 0.0 0.15
114 113.8 113.8 -0.2 -0.2 0.15
Mote:

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 reparted uncertainty of measurement is the expanded uncertainty obtained by multiplying the
standard uncertainty with the coverage factor k = 2.00, providing a level of confidence approximately 95%.

- End of Certificate -

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

Certificate Number : SPR23060037-3 Page : 1 of 3

Customer . Life and Environment Co., Ltd.
90, 92, 94 Soi On-Nuch 64, Srinakarin Rd., On-Nuch, Suanluang,
Bangkok 10250

) BLEHDIRL

Equipment Name . Sound Level Meter
Manufacturer © ACO

Model 116236

Serial Number v 222220

ID. Number . SLM-NO.9

Environmental Conditions

Ambient Temperature B 23°C T .3 °C Received Date : 02 Jun 2023
Relative Humidity : 50% t15% Calibration Date : 05Jun 2023
Location of Calibration : In-Lab Recommend Due Date ;05 Jun 2024
Calibration Procedure . SP-CPE-04-01 Date of Issue : 06 Jun 2023

Method of Calibration

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

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

The calibration certificate shall not be reproduced except in full, without written approval of SP Metrology

System (Thailand).

Calibrated by : Mr.Karoon Pengsalung Approved by

Calibration Officer

Authorized Signatory

SP-FM-04-15 rev.0
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Certificate Number : SPR23060037-3 Page : 2 of 3
Reference Standards
Equipment Name Maodel Serial No. Certificate No. | Due. Date
Sound Level Calibrator ST-120 211203773  |EEL.BP. 114/0166| 17 Jan 2024

Traceability

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

SP-FM-04-15 rev.0
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Result of Calibration i
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B Certificate No. : SPR23060037-3 Page : 3 0f 3
=

o Range : 94 to 114 dB8 Function : @1kHz

=

U‘E.: Select A Unit : dB
= Standard UUC Reading Error Uncertainty

= Setting Fast Slow Fast Slow (+)

m

5 94 94.0 893.9 0.0 =0.1 0.15

j_‘} 114 113.9 113.9 -0.1 -0.1 0.15

o

= Select C Unit : dB
] ;

= Standard UUC Reading Efror Uncertainty

T atting Fast Slow Fast Slow (%)

na

E, 94 94.0 94.0 0.0 0.0 0.15

= 114 113.9 113.9 -0.1 ~0.1 0.15

: Select  Z Unit : dB
o Standard UUC Reading Error Uncertainty

@ Setting Fast Slow Fast Slow (£)

[p%]

= 94 94.0 94.0 0.0 0.0 0.15

':,l\..l

o 114 113.9 113.9 -0.1 -0,1 0.15

%]

o

f 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.

Fu Measurement Uncertainty

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

c standard uncertainty with the coverage factor k = 2.00, providing a level of confidence approximately 95%.
s - End of Certificate -

3

SP-FM-04-15 REV.0
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Certificate of Calibration
Certificate Number : SPR23060037-4 Page: 1 of 3

Customer . Life and Environment Co., Ltd.
90, 92, 94 Soi On-Nuch 64, Srinakarin Rd., On-Nuch, Suanluang,

Bangkok 10250

Equipment Name Sound Level Meter

Manufacturer ACO

Model 6236

Serial Number 222221

ID. Number SLM-NQO.10

Environmental Conditions

Ambient Temperature o3 bg o Received Date 02 Jun 2023
Relative Humidity 50% T 15 % Calibration Date 05 Jun 2023
Location of Calibration In-Lab Recommend Due Date 05 Jun 2024
Calibration Procedure SP-CPE-04-01 Date of Issue 06 Jun 2023

Method of Calibration

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

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

The calibration certificate shall not be reproduced except in full withou: written approval of SP Metrology

System (Thailand).

Calibrated by Mr.Karoon Pengsalung Approved by

Calibration Officer

Authorized Signatory

SP-FM-04-15 rev.0
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Certificate Number SPR23060037-4 Page :2 of 3
Reference Standards
Equipment Name Model Serial No. Certificate No. | Due. Date
Sound Level Calibrator ST-120 211203773 EEL.BP. 114/0166| 17 Jan 2024

Traceability

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

SP-FM-04-15 rev.0
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Result of Calibrati K=
Certificate No. : SPR23060037-4 Page:30of 3
Range : 94 to 114 Function: @1kHz
Select A Unit : dB
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow (£)
94 84.0 939 0.0 -0.1 0.15
114 113.9 113.9 -0.1 -0.1 0.15
Select C Unit : dB
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow (+)
94 4.0 84.0 0.0 0.0 0.15
114 113.9 113.9 -0.1 -0.1 0.15
Select Z Unit : dB
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow ()
84 a4.0 84.0 0.0 0.0 0.15
114 113.9 113.9 -0.1 -0.1 0.15
Mote:

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

This Certificate is not certified for any commercial transaction.

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

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

- End of Certificate -

SP-FM-04-15 REV.O
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l‘} Certificate Number : SPR23060037-5 Page : 1 of 3

2 Customer : Life and Environment Co., Lid.

;_ 90, 92, 94 Soi On-Nuch 64, Srinakarin Rd., On-Nuch, Suanluang,

B Bangkok 10250

’E;— Equipment Name . Sound Level Meter

:'1 Manufacturer : ACO

;:‘ Model . 6236

::‘ Serial Number 1 1222292

_:_ ID. Number : SLM-NO.11

,, Environmental Conditions

:[ Ambient Temperature = pRiem a4 Received Date : 02 Jun 2023

7 Relative Humidity . 509% t159% Calibration Date © 05 Jun 2023

jz Location of Calibration . In-Lab Recommend Due Date : 05 Jun 2024
Calibration Procedure :  SP-CPE-04-01 Date of Issue : 06 Jun 2023

D Method of Calibration

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

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

R this calibration are certified by to NIST or equivalent, National metrology institute, Natural physical constants,
consensus standards. The result reported herein apply only to the calibration of the item described above as
received.Our decision rule is to contact the customer if the item pass and fail calibration when the results

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

MMM

The calibration certificate shall not be reproduced except in full without written approval of SP

349 ° A

System (Thailand).

\BLBINAUIN

Calibrated by : Mr.Karoon Pengsalung Approved by

Ay

| 4

Calibration Officer

o'y

Authorized Signatory

SP-FM-04-15 rev.0
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) Calibration Report
o
& Certificate Number : SPR23080037-5 Page :2 of 3
s
Q
Reference Standards
Equipment Name Model Serial No. Certificate No. | Due. Date
Sound Level Calibrator ST-120 211203773  |EEL.BP. 114/0166| 17 Jan 2024

Traceability
This certification is traceable to the International System of Unit maintained at :
TISTR - Thailand Institute of Scientific and Technological Research
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Result of Calibration
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Certificate No. : SPR23060037-5 Page:3of 3
Range : 94 to 114 Function : @1kHz
Select A Unit : dB
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow ()
84 94.0 93.9 0.0 -0.1 0.15
114 113.9 113.8 -0.1 -0.1 0.15
Select C Unit : dB
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow (+)
94 94.0 94.0 0.0 0.0 0.15
114 113.9 113.9 =0:1 -0.1 0.15
Select 7 Unit : dB
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow (£)
94 93.9 93.9 =01 =0.1 0.15
114 113.9 113.9 -0.1 =0.1 0.15
Mote:

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

This Certificate is not certified for any commercial transaction.

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

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

- End of Certificate -

SP-FM-04-15 REV.O



Certificate of Calibration

Certificate Number

Customer

- SPR23090336-1

. Life and Environment Co., Ltd.

'METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

W \"l"/’ »

ARSI National Accreditation Board
B //_'—\\ ACCREDITED
— . ———

/,,,“| any CALIERATION AND
¥ DIMENSIONAL MEASUREMENT

>§\

“f,

Page: 1 of 3

90, 92, 94 Soi On-Nuch 64, Srinakarin Rd., On-Nuch, Suanluang,

Bangkok 10250

Equipment Name
Manufacturer
Model

Serial Number

ID. Number

Environmental Conditions

Ambient Temperature
Relative Humidity

Location of Calibration

Calibration Procedure

Method of Calibration

Sound Level Meter

ACO
6236
222241

SLM-NO.12

230t 3¢
50% 15 %
In-Lab

SP-CPE-04-01

Received Date
Calibration Date

Recommend Due Date

Date of Issus

20 Sep 2023
20 Sep 2023
N/A

21 Sep 2023

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

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

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

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

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

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

The calibration certificate shall not be reproduced except in full,without written approval of SP Metrology

System (Thailand).

Calibrated by

Mr.Chumpon Dokpikul

Calibration Officer

Approved by

Authorized Signatory

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

Certificate Number : SPR23090336-1

Reference Standards

Pt E P Sbia L, ML ASLALRALNT
ALY = 2080

Page :2 of 3

Equipment Name

Model

Serial No.

Certificate No.

Due. Date

Sound Level Calibrator

8T-120

211203773

EEL.BP. 114/01686

17 Jan 2024

Traceability

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

TISTR - Thailand Institute of Scientific and Technological Research

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

METROLOGY SYSTEM ( THAILAND ) CO.,LTD.
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I CALBMAATION AHD
ACT - 2080

L1

Certificate No. :  SPR23080336-1 Page: 3 of 3
Range : 94 to 114 Function: @1kHz
Select A Unit : dB
Standard IC:Faading e Uncertainty
i +
Ssiting Fast Slow Fast Slow (%)
94 84.0 84.0 0.0 0.0 0.15
114 114.0 114.0 0.0 0.0 0.15
Select C Unit : dB
Standard ULC-Roading Error Uncertainty
Getting Fast Slow Fast Slow (£)
94 894.0 Q4.0 0.0 0.0 0.15
114 113.9 113.9 -0.1 ~0.7 0.15
Note:

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

This Certificate is not certified for any commercial transaction.

Measurement Uncertainty

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

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

— End of Certificate -

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

Certificate Number : SPR24040397-4 Page: 1 of 3

Customer . Life and Environment Co., Ltd.
90, 92, 94 Soi On-Nuch 64, Srinakarin Rd., On-Nuch, Suanluang,
Bangkok 10250

Equipment Name  Noise Dose Meter
Manufacturer : SOUNDTEK
Model . ST-130

Serial Number > 190500065

ID. Number : NT-03

Environmental Conditions

Ambient Temperature w239t 5o°g Received Date 30 Apr 2024
Relative Humidity : 50% T 15 % Calibration Date 04 May 2024
Location of Calibration : In-Lab Recommend Due Date : 04 May 2025
Calibration Procedure :  SP-CPE-04-01 Date of Issue : 05 May 2024

Method of Calibration

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

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

The calibration certificate shall not be reproduced except in full withou: written approval of SP Metrology

System (Thailand).

Calibrated by : Mr.Nanthawat Wanasit Approvec by

Calibration Officer

Authorized Signatory

SP-FM-04-15 rev.0
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/'d.ﬁ;:\\:\ CALRATION AND
Certificate Number : SPR24040397-4 Page : 2 of 3
Reference Standards
Equipment Mame Model Serial No. Certificate No. | Due. Date
Sound Level Calibrator ST-120 211203773 EEL.BP. 140/0167| 26 Jan 2025

Traceability

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

SP-FM-04-15 rev.0
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Result of Calibration —~ =
Certificate No. : SPR24040357-4 Page : 3 of 3
Range : 94 to 114 dB Function: @1kHz
Select A Unit : dB
Standard UUC. Reading Error Uncertainty
Setting Fast Slow Fast Slow ()
94 94.0 94.0 0.0 0.0 0.15
114 114.0 114.0 0.0 0.0 0.15
Select C Unit : dB
Etanc_iard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow (+)
g4 84.0 84.0 0.0 0.0 0.15
114 113.9 113.9 -0.1 -0.1 0.15
Select Z Unit : dB
Stanc}ard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow (+)
94 94.0 94.0 0.0 0.0 0.15
114 114.0 114.0 0.0 0.0 D.15
Note:

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

This Certificate is not certified for any commercial transaction.

Measurement Uncertainty
The reported uncertainty of measurement is the expanded uncertainty obtained by multiplying the
standard uncertainty with the coverage factor k = 2.00, providing a level of confidence approximately 85%.

- End of Certificate -

SP-FM-N4-15 RFV N
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Certificate of Calibration

Certificate Number : SPR23060442-13 Page: 1 of 3

Customer : Life and Environment Co., Ltd.
: 90, 92, 94 Soi On-Nuch 64, Srinakarin Rd., On-Nuch, Suanluang,
Bangkok 10250

Equipment Name . Noise Dose Meter
Manufacturer : SOUNDTEK
Model : ST-130

;‘ Serial Number : 190500073
ID. Number : NT-04

Environmental Conditions

Ambient Temperature 289 T . §°C Received Date : 29 Jun 2023
Relative Humidity : 50% T15% Calibration Date : 29Jun 2023
Location of Calibration : In-Lab Recommend Due Date : N/A

Calibration Procedure : SP-CPE-04-01 Date of Issue ¢ 30 Jun 2023

Method of Calibration

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

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

The calibration certificate shall not be reproduced except in full without written approval of SP Metrology

System (Thailand).

Calibrated by : Mr.Chumpon Dokpikul Approved by

Calibration Officer

Authorized Signatory

SP-FM-04-15 rev.0
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= Certificate Number : SPR23060442-13 Page : 2 of 3
5 Reference Standards
. Equipment Name Madel Serial No. Certificate No. | Due. Date
Sound Level Calibrator S5T-120 211203773 EEL.BP. 114/0166| 17 Jan 2024

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

SP-FM-04-15 rev.0
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Result of Calibration = ~&%
Certificate No. : SPR23060442-13 Page:30of3
Range : 94 to 114 dB Function : @1kHz
Select A Unit : dB
Standard UG Resding Eorar Uncertainty
Setling Fast Slow Fast Slow (%)
94 24.0 3.9 0.0 -0.1 0.15
114 114.0 113.9 0.0 -0.1 0.15
Select C Unit - dB
Standard UG Reeding Error Uncertainty
i +
Setting Fast Slow Fast Slow ()
94 894.0 94.0 0.0 0.0 0.15
114 114.0 114.0 0.0 0.0 0.15
MNote:

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

This Certificate is not certified for any commercial transaction.

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

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

- End of Certificate -

S5P-FM-04-15 REV.0
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Certificate of Calibration

Certificate Number . SPR24040397-5 Page: 1 of 3

Customer . Life and Environment Co., Ltd.
90, 92, 94 Soi On-Nuch 64, Srinakarin Rd., On-Nuch, Suanluang,
Bangkok 10250

Equipment Name : Noise Dose Meter
Manufacturer : SOUNDTEK
Model ¢ ST-130

Serial Number » 190500072

ID. Number + NT-05

Environmental Conditions

Ambient Temperature : PFEEIT 5 0 Received Deate » 30 Apr 2024
Relative Humidity : 50% t15% Calibration Date . 04 May 2024
Location of Calibration : In-Lab Recommend Due Date : 04 May 2025
Calibration Procedure . SP-CPE-04-01 Date of Issue : 05 May 2024

Method of Calibration

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

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

The calibration certificate shall not be reproduced except in full without written approval of SP Metrology

System (Thailand).

Calibrated by : Mr.Nanthawat Wanasit Approved by

Calibration Officer

Authorized Signatory

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

LR Lo et e

Certificate Number : SPR24040397-5 Page :2 of 3
Reference Standards
Equipment Name Model Serial No. Certificate No. | Due. Date
| Sound Level Calibrator ST-120 211203773 EEL.BP. 140/0167| 26 Jan 2025

Traceability

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

TISTR - Thailand Institute of Scientific and Technological Research

SP-FM-04-15 rev.0



y METROLOGY SYSTEM ( THAILAND ) CO.,LTD.
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- - il CARRELARRS A
Eridaed Result of Calibration |
o
0
i) Certificate No. : SPR24040397-5 Page : 3 of 3
2
o Range : 94 to 114 dB Function : @1kHz
)
] Select A Unit : dB
i}
a ;
;’ Slanqard UUC: Reading Error Uncertainty
g Setting Fast Slow Fast Slow ()
oo
5 94 894.0 94.0 0.0 0.0 0.15
=
o 114 114.0 114.0 0.0 0.0 0.15
o
=
o B
=
3 Select  C Unit : dB
=
o ;
=3 Stanqard UUC Reading Error Uncertainty
S Setting Fast Slow Fast Slow (£)
Ma
= 94 94.0 94.0 0.0 0.0 0.15
% 114 114.0 114.0 0.0 0.0 0.15
=
= |
= B
by Select 2 Unit : dB
- .
L Stanc}ard UUC Reading Error Uncertainty
o g Fast Slow Fast Slow 22
na
E 94 94.0 94.0 0.0 0.0 0.15
3 114 113.9 113.9 -0.1 -0.1 0.15
%]
(1%
o
;' Note:
g The result of calibration was found accurate as show on date and place of calibration only.
é This Certificate is not certified for any commercial transaction.
=
5 Measurement Uncertainty
c

=

=

LUOD' BLEHMRSHINGLL

The reported uncertainty of measurement is the expanded uncertainty obtained by multiplying the
standard uncertainty with the coverage factor k = 2.00, providing a level of confidence approximately 85%.
- End of Certificate —

SP-FM-N4-15 RFV N
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Certificate of Calibration

Certificate Number

Customer

. SPR24040397-2

. Life and Environment Co., Ltd.

“\u\"l"ll: ’

S AN 7

\/ -
M ANS! Kational Accraditation Board

- ——_2" ACCREDITED

CALIBRATION AND
DIMENSIONAL MEASUREMENT

Page: 1 of 3

90, 92, 94 Soi On-Nuch 64, Srinakarin Rd., On-Nuch, Suanluang,

Bangkok 10250

Equipment Name
Manufacturer
Model

Serial Number

ID. Number

Environmental Conditions

Ambient Temperature
Relative Humidity

Location of Calibration

Calibration Procedure

Method of Calibration

Noise Dose Meter

SOUNDTEK
ST-130
170800272

NT-01

2356 &6
50% T 15 %
In-Lab

SP-CPE-04-01

Received Date
Calibration Date

Recommend Due Date

Date of Issue

30 Apr 2024
04 May 2024

04 May 2025

05 May 2024

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

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

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

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

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

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

The calibration certificate shall not be reproduced except in full without written approval of SP Metrology

System (Thailand).

Calibrated by :

Mr.Nanthawat Wanasit

Calibration Officer

Approved by

Authorized Signatory

SP-FM-04-15 rev.0



y METROLOGY SYSTEM ( THAILAND ) CO.,LTD.
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28w
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LTS =TT .
Certificate Number : SPR24040397-2 Page : 2 of 3
Reference Standards
Equipment Name Model Serlal No. Certificate No. | Due. Date
Sound Level Calibrator 5T-120 211203773 EEL.BP. 140/0167| 26 Jan 2025

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

TISTR - Thailand Institute of Scientific and Technological Research

Lua:rL@g@gne%mnﬂwnea‘mmm RLEE § 0222-E6T (299) ‘2L ( puelieyl ) 0212l |ueyjwnyled Suenduoly I1sBuoy T 0O 62/69

SP-FM-04-15 rev.0
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Result of Calibration
@
-4
E Certificate No. : SPR24040397-2 Page:30f 3
=
8 Range : 94 to 114 dB Function: @1kHz
=
= Select A Unit : d8
oo 4
i‘ Standard UUC Reading Error Uncertainty
g Setting Fast Slow Fast Slow (£)
i
E 94 94.0 g94.0 0.0 0.0 0.15
o
oo 114 114.0 114.0 0.0 0.0 0.15
iy
s
c
3 Select C Unit : dB
o
S. Standard UUC Reading Error Uncertainty
X Setting Fast Slow Fast Slow ()
(48]
Q 94 84.0 94.0 0.0 0.0 0.15
3 114 114.2 114.2 0.2 0.2 0.15
ik}
2
bt
B
= Select Z Unit : d8
- ]
= Star!;iard UUC Reading Error Uncertainty
o Setting Fast Slow Fast Slow k34
"
E 94 94.0 94.0 0.0 0.0 0.15
E 114 114.2 114.2 0.2 0.2 0.15
(%]
(%]
o
;‘ Note:
g 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.
.ﬁ Measurement Uncertainty
c

WO BLeHMSHINRELY

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

— End of Certificate —

SP-FM-N4d-1/ RFV N
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' y METROLOGY SYSTEM ( THAILAND ) CO.,LTD.
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Certificate of Calibration

Certificate Number . SPR24040397-3 Page: 1 of 3

Customer . Life and Environment Co., Ltd.
90, 92, 94 Soi On-Nuch 64, Srinakarin Rd., On-Nuch, Suanluang,
Bangkok 10250

Equipment Name :  Noise Dose Meter
Manufacturer : SOUNDTEK
Model : ST-130

Serial Number : 170800296

ID. Number © NT-02

Environmental Conditions

Ambient Temperature i} 2BReE 3% Received Date : 30 Apr 2024
Relative Humidity : 50% t15% Calibration Date : 04 May 2024
Location of Calibration . In-Lab Recommend Due Date : 04 May 2025
Calibration Procedure :  SP-CPE-04-01 Date of Issue . 05 May 2024

Method of Calibration

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

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

The calibration certificate shall not be reproduced except in full,without written approval of SP Metrology

System (Thailand).

Calibrated by : Mr.Nanthawat Wanasit Approved by

Calibration Officer

Authorized Signatory

SP-FM-04-15 rev.0



é}; METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

f——~F ACCREDITED
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el e CALIRATION AND

s Calibration Report
Certificate Number : SPR24040397-3 Page :2 of 3
Reference Standards
Equipment Name Model Serial No. Cerlificate No. | Due. Date
Sound Level Calibrator 5T-120 211203773 EEL.BP. 140/0167| 26 Jan 2025

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

TISTR - Thailand Institute of Scientific and Technological Research

WO BLCRRCEHINABYUINGE MMM BLEE G 0222-E6T (299) *fAL ( Puejieyl ) ozTel lueyywnyied BuenjBuoly 1sSuol) T 0OW 62/69
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y METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

A,
i S
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% ANE] Ruli ! derirdetifion Baad
S X ACCREDITED
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ety . . ol 5 L T T
Result of Calibration
o
o
] Certificate No. : SPR24040387-3 Page:3of 3
=
g Range : g4 to 114 dB Function : @1kHz
[—
=
g Select A Unit : dB
g
a :
= Standard UUC Reading Error Uncertainty
= ' +
S Setting Fast Slow Fast Slow (%)
o
E 94 94.0 894.0 0.0 0.0 0.15
s
ra 114 114.0 114.0 0.0 0.0 0.15
vl
=
=
§,, Select C Unit : dB
=
o
=, Stanl:_lard UUC Reading Exror Uncertainty
E Setting Fast Slow Fast Slow ()
(%]
i 94 94.0 84.0 0.0 0.0 0.15
§ 114 113.9 113.9 -0.1 -0.1 0.15
=
=3
L
= Select Z Unit : dB
= .
[{+]
i Standard UUC Reading Error Uncertainty
— i +
a2 il Fast Slow Fast Slow L&
(1%
~ 94 894.0 94.0 0.0 0.0 0.15
3 14 114.0 114.0 0.0 0.0 0.15
a
%]
]
;‘ 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
o= . . . . S
% The reported uncertainty of measurement is the expanded uncertainty obtained by multiplying the
E standard uncertainty with the coverage factor k = 2.00, providing a level of confidence approximately 95%.
5 e
pr - End of Certificate -
2
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Certificate of Calibration

Certificate Number

Customer

- SPR23060442-14

. Life and Environment Co., Ltd.

SYSTEM ( THAILAND ) CO.,LTD.

S,
SN

afas

ANSI R3tional Accroditation Board
ACCREDITED

CALIBRATION ANO
OIMENSIONAL MEASUREMENT
ACT~- 2050

N

)

o

4, >
l/”/nln\“\‘

N
/ll

Page : 1 of 3

90, 92, 94 Soi On-Nuch 64, Srinakarin Rd., On-Nuch, Suanluang,

Bangkok 10250

Equipment Name
Manufacturer
Model

Serial Number

ID. Number

Environmental Conditions

Ambient Temperature
Relative Humidity

Location of Calibration

Calibration Procedure

Method of Calibration

Noise Dose Meter

SOUNDTEK
ST-130

220300020

NT-09

230 T 3°C
50 % T 15 %
In-Lab

SP-CPE-04-01

Received Date
Calibration Date

Recommend Due Date

Date of Issue

29 Jun 2023
29 Jun 2023
N/A

30 Jun 2023

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

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

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

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

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

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

The calibration certificate shall not be reproduced except in full without written approval of SP Metrology

System (Thailand).

Calibrated by

Mr.Chumpon Dokpikul

Calibration Officer

Approved by

Authorized Signatory

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

LTD.

Cerificate Number : SPR23060442-14 Page : 2 of 3
Reference Standards
Equipment Name Model Serial No. Certificate No. | Due. Date
Sound Leve! Calibrator ST-120 211203773 EEL.BP. 114/0166| 17 Jan 2024

Traceability

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

SP-FM-04-15 rev.0
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Certificate No. : SPR23060442-14 Page: 3 of 3
Range : g4 to 114 Function: @1kHz
Select A Unit : dB
Standard UNIC Redding Error Uncertainty
i -+
Seting Fast Slow Fast Slow (£)
g4 24.0 93.9 0.0 -0.1 0.15
114 113.8 113.8 -0.2 -0.2 0.15
Select C Unit : dB
Standard UUC: Resding Etar Uncertainty
Reting Fast Slow Fast Slow (£)
a4 94.0 84.0 0.0 0.0 0.15
114 113.9 113.8 -0.1 -0.1 0.15
MNote:

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

This Certificate is not certified for any commercial transaction.

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

— End of Certificate -

SP-FM-04-15 REV.O



NSC-TISI-TIS 17025
AsTISTR CALIBRATION 0337

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-67/0204 MTC No. EEL. BP. 117/0167

CALIBRATION CERTIFICATE

Submitted by : Life and Environment Co.,Ltd.
Address : 90, 92, 94 Soi On-Nuch 64, Srinakarin Rd., Suanluang, Bangkok, 10250,
Calibrated at : Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre.

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

Instrument Calibrated : Ambient Environment

Description : Acoustic Calibrator Temperature {234:3)°C
Manufacturer : Quest Technologies Relative Humidity : (50 + 15) %

Model :QC-20 Ambient Pressure  :(101.325 + 1.500) kPa
Serial No. : QOF110014

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

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

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

4. Digital Multimeter Agilent 34401A S/N MY44005560.

5. Pressure Transmitter Vaisala PTB202AD S/N T0650001.

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

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

This instrument has been calibrated against standards maintained at Electrical and Electronic Standards

Laboratory (EEL), which are traceable to the International System of Units through the National Institute of

Metrology (Thailand).
The information on actual reading is attached herewith and the uncertainty limits quoted refer to the
measured values only.
Date of Receipt : 12 Jan. 2024
Date of Calibration : 23 Jan. 2024 I f?&/

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

FM.BLMTC,002 Rev.d
Head Office Office/Laboratory Office
35 Mu 3 Tambon Khlong Ha, Amphoe Khiong Luang, 5ol 1C, Bangpoo Industrial Estate, Sukburmvit Road, 196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Changwat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thalland  Thalland
Tel. (66) 0 2577 2000 Tel. (66) 0 2323 1672-80 ext. 115, 116 Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax, (66) 0 2577 9009 Fax. (66) 0 2323 9165 Fax. (66) O 2579 8592

E-mall ; umpaig@tistr.or.th Website;wwaw tistrorth  E-mail ; mitc@tistr.orth E-mail : sumaleegtistr.or.th




SCvEEI-‘I'Is
A3-TISTR CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No, 21-67/0204 MTC No. EEL. BP, 117/0167
The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage

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

Nominal Output of Unit Under Test = 94 dB re 20Pa at 1000 Hz
Acoustic Output in dB re 201Pa , Corrected to Reference Conditions : 101.325 kPa , 23.0°C and 50 %RH

1. Sound Pressure Level

Standard Microphone Measured Sound Pressure | Deviated value | Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) IEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 93.96 -0.04 +0.10 +0.40 dB
2. Frequency
Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) IEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 999.3 -0.7 +15 +1.0%
3. Total distortion
Standard Microphone Measured Total distortion Uncertainty Tolerance limit
Type (%) (%) IEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 2.65 +0.60 +3.0%

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

3. The microphone volume correction was not included.

Date of Calibration : 23 Jan. 2024 2/ ﬁj

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

FMBLMTC.002 Rev.d

Head Office Office/Laboratony Office

35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang,  Soi 1C, Bangpoo Industrial Estate, Sukhurmvit Road, 196 Phahormyothin Road, Chatuchak, Banglkak 10500,
Changwat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thailand ~ Thailand

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

E-mall : rumpai@tistr.orth Website:swswwtistrorth E-mail : mitcgtistr.onth E-rmail ; sumaleeg@tistr.orth




77<TISTR CRUBRATION 0057
THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-67/0204 MTC No. EEL. BP, 117/0167

Nominal Output of Unit Under Test =114 dB re 20tPa at 1000 Hz
Acoustic Output in dB re 20pPa , Corrected to Reference Conditions : 101.325 kPa, 23.0 °C and 50 %RH

1. Sound Pressure Level

Standard Microphone Measured Sound Pressure | Deviated value | Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) IEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 113.95 -0.05 +0.10 +0.40 dB
2. Frequency
Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) TIEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 999.3 -0.7 1.5 +1.0%

3. Total Distortion

Standard Microphone Measured Total Distortion Uncertainty Tolerance limit
Type (%) (%) IEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 0.35 +0.50 +3.0%

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

Calibrated by : Approved by :

Electrical and Electronic Standards Laboratory
Date of Calibration : 23 Jan. 2024 Industrial Metrology and Testing Service Centre

Date of Issue : 24 Jan. 2024 Ref:2011267011200168001
End of Certificate 3/3

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

FM.BL.MTC.002 Rev.4

Head Office Office/Laboratory Office

35 Mu 3 Tambon Khlong Ha. Amphoe Khlong Luang,  Soi 1C, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Chanewat Pathurmnthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thailand  Thailand

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

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




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

534/4 PATTANAKARN ROAD SOI |8, SUANLUANG, SUANLUANG BANGKOK 10250

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

Cert.No.: 24CH37
Page.: 1of2

Certificate of Calibration

Equipment : pH Meter

Manufacturer : Hanna

Model : HI 3222

Serial No. : 08645111

ID No. : -

Condition As-Received: Used ltem

Received Date : 09 January 2024

Calibration Date : 10 January 2024

Reference : 2401-0234WN-1

Submitted by : LIFE & ENVIRONMENT CO., LTD.

90, 92, 94 Soi On-Nuch 64, Srinakarin Road,
On-Nuch, Suanluang, Bangkok 10250

Ambient Temperature : (26 £+ 25) °C
Relative Humidity : (50 = 15) %
Calibration Procedure : In - house method :

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

Calibrated by : Walalak Sirithean

Approved by :
Approved Sighatory

(\/{ Saithip Meangmai
() Warakorn Lerngagtrakul

() Ponpan Paipim
Issue Date : 12 January 2024

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

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

approval of the head of Calibration and Testing Equipment Services.

A 0012728



Condition of this calibration result

1. Reference Standard Instrument : -

Instrument
1) Document Process Calibrator

Serial No.

ID No.

54030049 130RC116

Cert. No.:  24CH37
Page.: 2 of 2
Cert. No. Due Date
23E2802 27 Aug 2024

This certification is traceable to the International System of Unit maintained through:-
- Technoloegy Promotion Association (Thailand-Japan)

2. Certified Reference Materials

: The measurement results are traceable to S| through CPA chem Lid.,,

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

Buffer Solution Manufacturer Lot No. Exp. date
pH 4.008 CPA chem 940102 27 Nov 2025
pH 6.986 CPA chem 931958 01 Oct 2024
pH 9.997 CPA chem 940106 02 Nov 2024
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)
Mominal | Standard ) Uncertainty of Coverage
Unit Under Value Voltage | Actual Reading Measurement factor
Calibration Input
pH mV mV pH (amy) X
pH Meter 4.000 177.48 177.3 4.000 0.058 2.00
S/N.: 0BB45111 7.000 0.00 -0.1 7.000 0.058 2.00
10.000 -177.48 -177.5 10.000 0.058 2.00
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 4.011 167.5 0.0045 2.00
S/N.: 092818FN 6.986 7.006 -7.6 0.0084 2.00
9.997 9.997 -181.7 0.0085 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 %.
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Certificate of Calibration
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Gollbaddancos?
Equipment: Cooled Incubator Certificate No.: C31232288
Model: i250 ' Issued Date: 14 November 2023
Serial No.(or ID): 0812-0416 ( W-BOD-01/55 ) Job No.: WO-00008954
Manufacturer: Accuplus Page: 1 of 3
Condition: In Condition Ventilation Valve:  None
Shelves(pc.): 2
Customer: LIFE & ENVIRONMENT CO., LTD.
90, 92, 94 Soi On-nuch 64, Srinakarin Road,On-nuch,
Suanluang, Bangkok 10250 Thailand
Environment Condition: Temperature: 21 °C % 14 °C
Humidity: 61 %RH + 5.2 %RH
Voltage: 229 VAC + 29 VAC
Calibration Place: LIFE & ENVIRONMENT CO., LTD. ( Water & Soil Testing Laboratory )
90, 92, 94 Soi On-nuch 64, Srinakarin Road,On-nuch,
Suanluang, Bangkok 10250 Thailand
Calibration By: Mr. Suphanimit Khamnonphoem
Calibration Date: 06 November 2023
The Method used: In house method, CAL-WI-16, base on TLAS-G20
Traceability: This certificate is traceable to the S| Units maintained by National Institute

of Metrology (NIMT), Thailand through DKSH Technology Limited.
Certificate No. C10230012

Person in charge Authorized signatory

This certificate is issued the units of measurement according to the International System of Units (Sl). It provides traceabllity of measurement lo
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 mulliplied 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 resulls may be affected by deviations from specified condilions. 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.
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DKSH Technology Limited

2533 auudyuin uameen wanssTuus njemwimiunt 10260

2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260

Phone: +66 2639 7000 Email: info.calibration@dksh.com Wabsile: www.dksh.com/sclentific-thalland
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Standard Installation Locations
Volume (Calibration Zone)= 102 (Liters)

Inside chamber; W= 50 (cm) D= 50 (cm) H= 104 (cm)
Standard Locations (#1, #2, #3, #4); w= 5 (cm) d=5 {cm) h= 30 (cm)
Standard Locations (#5, #86, #7, #8): w= 5 (cm) d=5 (cm) h= 10 {(cm)

#9: Geometric center of the chamber

Position of Std #1 #2 #3 #a #5 #6 #7 #a #8

Channel of Logger 101 | 102 | 103 | 104 | 105 | 106 | 107 | 108 | 109

Definitions
Indicating Temperature: The average reading of indicaling device which forms the integral part of the enclosure.

Measured Temparafure: The average reading of standards at any positions or location,

Measured Uniformify: The maximum difference of measured temperatures between of any probes and the
measured temperature at the reference location which are observed at same time or al close observation time as
possible to determine the temperature pattern or homogeneity with the chamber at steady-state. The reference
probe s preferably located in the geometric center of the chamber,

Measured Stabilify. The one-half of greatest maximum difference of measured temperatures al any one probe.

Overall Variafior: The difference of maximum and minimum measured temperatures throughout observation time.
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DHSH Technology Limited

2533 ot T LN v Tand Ajammnewn 10260

2533 Sukhurmvil Road, Bangohak, Phrakhanong, Bangkok 10260

Phone: +66 2630 7000  Emall; info.calibrabion@dksh.com  Wabsile: waw,dish.com/sclentific-Hailand
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Certificate No.: C31232288 Page: 3of3
Calibration Results:
Without adjustment
Measurement Temperature at Spread Locations, Indicating of Unil Under Calibration: 20.0 °C
i T:‘:l::larta‘:m Correction of UUC, Uncertainty
(*C) ("C) (£ °C)

#1 20,20 0.20 0.23
#2 20.38 0.38 0.24
#3 20.01 0.01 0.23
#a 20.26 0.26 0.23
#5 19.98 -0.02 0.26
#6 20.15 0.15 0.23
#7 20,02 0.02 0.26
#B 19.84 -0.16 0.23
#9 20.26 0.26 0.23

Temperature Distribution

Desired Setting | Indicating Measured Temperature at Spread Locations (°C) Uncertainly
("C) (*C) (°C}) #1 #2 #3 #a #5 | #6 | #7 #8 #o (x*C)*
20.0 20.0 20.0 [20.20|20.38|20.01|20.26 | 19.98 | 20.15 | 20.02 | 19.84 | 20.26 0.26
Chamber Characterization
Indicating Measured Uniformity Measured Stability Overall Variation
("C) ("C) (£*C) ("C)
20.0 0.45 0.13 0.71
Note: * Maximum uncertainty of the each position
The End of Certificate
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DKSH Technology Limited

2533 nuastyuin AN cumwrsTeus npamameun 10260

25323 Sukhumvit Road,

Banpchak, Phrakhanang, Banghok 10260

Phone: 466 2630 7000  Emall info.callbration@idkshcom  Wabslie: www.dkah.comfsciantific-thailand
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RSCTISI-TIS 17025

Calibratlon 0ORY

Equipment:
Model:
Serial No.(or ID):
Manufacturer:
Condition:
Shelves(pc.):

Customer:

Environment Condition:

Calibration Place:

Calibration By:
Calibration Date:
The Method used:

Traceability:

Person in charge

&= DKSH

Certificate of Calibration

Cooled Incubator Certificate No.: C31232287

i250 Issued Date: 14 November 2023
0812-0414 ( W-RE-01/55) Job No.: WO-00008954
Accuplus Page: _ 1 of 3

In Condition Ventilation Valve: None

2

LIFE & ENVIRONMENT CO., LTD.
90, 92, 94 Soi On-nuch 64, Srinakarin Road,On-nuch,
Suanluang, Bangkok 10250 Thailand

Temperature: 21 °C * 14 °C
Humidity: 61 %RH * 5.2 %RH
Voltage: 229 VAC + 29 VAC

LIFE & ENVIRONMENT CO., LTD. ( Water & Soil Testing Laboratory )
90, 92, 94 Soi On-nuch 64, Srinakarin Road,On-nuch,
Suanluang, Bangkok 10250 Thailand

Mr. Suphanimit Khamnonphoem
06 November 2023
In house method, CAL-WI-16, base on TLAS-G20

This certificate is traceable to the S| Units maintained by National Institute
of Metrology (NIMT), Thailand through DKSH Technology Limited.
C10230012

uthorizea signatory

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

The measurement uncertainty stated is the expanded uncertainty which is obtalned from the standard uncertainty mulliplied by the coverage factor
(k=2) to provide a level of confidence of approximately 95%. Il 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,

13y fiaodiod waTuTsl dadn
DKSH Technology Limited

2533 nuud I W euen inws=Tuue ngavmaviuns 10260
2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
Phone: +66 2639 7000 Email: info.callbration@dksh.com  Websile: www.dksh.com/sclentific-thailand
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Cerlificate No.: C31232287 Page: 20of3
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Standard Installation Locations
Volume (Calibration Zone)= 102 (Liters)
Inside chamber: W= 50 {ecm) D= 50 (cm) H= 104 (cm)
Standard Locations (#1, #2, #3, #4): w= 5§ (cm) ~ d=5 (cm) h= 30 (ecm)
Standard Locations (#5, #6, #7, #8): w= 5 {cm) d= 5 (cm) h= 10 (cm)
#9: Geometric center of the chamber -
Position of Std #1 #2 #3 4 #5 #6 #7 | -#8 #9
Channel of Logger 201 | 202 | 203 | 204 | 205 | 206 | 207 | 208 | 209

Definitions
Indicating Temperalure: The average reading of indicating device which forms the integral part of the enclosure,

Measured Temperature: The average reading of standards at any positions or location.

Measured Uniformify: The maximum difference of measured temperatures between of any probes and the
measured temperature at the reference location which are observed at same time or at close observation time as
possible to determine the temperature pattern or homogeneity with the chamber at steady-state. The reference
probe is preferably located in the geometric center of the chamber,

Measured Stabilify. The one-half of greatest maximum difference of measured temperalures at any one probe.

Overalf Variatiom. The difference of maximum and minimum measured temperatures throughout observation time,

widn frodicy maTuTal <afn

DESH Technology Limitod

2533 uUAYEIN WaNRIN e sETuse AU 10260

2533 Sukhumwit Road, Bangchak, Phrakhanong, Bangkok 10260
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Certificate MNo.: C31232287 Page: 30of3
Calibration Results:
Without adjustment
Measurement Temperalure at Spread Localions, Indicating of Unil Under Calibration: 4.0 °C
L ocations T::ﬁ::larfuie Correction of UUC. Unceriainty
(*C) ("C) (£°C)
#1 3.79 -0.21 0.79
#2 3.56 -0.44 0.92
#3 4.05 0.05 0.67
w4 3.84 -0.16 0.84
#5 4.12 0.12 0.45
#6 3.80 -0.20 0.74
#7 3.98 -0.01 0.52
#B 4.08 0.09 0.51
#9 3.69 -0.31 0.75
Temperature Distribution
Desired | Seiting | Indicating Measured Temperature at Spread Localions (*C) Uncertainty
("C) (°C) (°C) #1 #2 #3 #a #5 #6 #7 #8 #9 (z*C)"
4.0 4.0 4.0 379 | 3.56 | 4.05 | 3.84 | 412 | 3.80 | 3.99 | 4.09 | 3.69 0.92
Chamber Characterization
Indicating Measured Uniformity Measured Stability Overall Variation
(°C) (*C) (£*C) (*C)
4.0 0.75 0.75 1.72
Mote: * Maximum uncertainty of the each position
The End of Certificate

uiin fumoey mnTuTal <fa
DKSH Technology Limited

2533 puoud i U en s Teus nqammeiuns 10260
2533 Sushumvil Road, Bangchak, Phrakhanong, Banghkok 10260
Phone; #5656 2639 7000 Emait info.callbraion@dhshocom  Wabaite: www.dksh.comfsciantific-thaand
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Certificate of Calibration
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NSC-TISI-TIS 17025

Equipment: Hot Air Oven Certificate No.: C31231015
Model: UFE 400 Issued Date: 16 May 2023
Serial No.(or ID): G412.0022 Job No.: KSPR2307253
Manufacturer: Memmert Page: 10of 5
Condition: In Condition Ventilation Valve: Closed
Shelves(pc.): 1

Customer: LIFE & ENVIRONMENT CO., LTD.

90, 92, 94 Soi On-nuch 64, Srinakarin Road,
On-nuch, Bangkok 10250 Thailand
Environment Condition: = Temperature: 27 °C * 11 °C
Humidity: 58 %RH + 52 %RH
- Voltage: 224 VAC + 1.4 VAC
Calibration Place: LIFE & ENVIRONMENT CO., LTD.( Water & Soil Testing Laboratory )
90, 92, 94 Soi On-nuch 64, Srinakarin Road,
On-nuch, Bangkok 10250 Thailand

Calibration By: Mr. Bovon Jannantha

Calibration Date: 16 May 2023

The Method used: In house method, CAL-WI-16, base on TLAS-G20

Traceability: This certificate is traceable to the S| Units maintained by National Institute

of Metrology (NIMT), Thailand through DKSH Technology Limited.
Certificate No. C10230015

Authorized signatory

Person in charge

This cerfificate Is issued the units of measurement according to the Intemational System of Units (SI). It provides traceabllity of measurement to
international or national standard or other recognized national standard laboratories.

The measurement uncertalnty 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 Expresslon 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.
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DKSH Technology Limited

2533 nuugguIv LY IN LuaWIETuN NmwuKILAs 10260

2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260

Phone: +66 2639 7000  Emall: Info.calibration@dksh.com  Webslte: www.dksh.com/scientific-thailand

Delivering Growth - in Asia and Beyond. CAL-FM-C31-10: 12 Sep 2022
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Certificate No.: C31231015 FPage: 20of 5
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Standard Installation Locations
Volume (Calibration Zone)= 21 (Liters)
Inside chamber; W= 40 (cm) D= 33 (cm) H= 40 (cm)
Standard Locations (#1, #2, #3, #4): w=5 (cm) d= 5 (cm) h= 5 (cm)
Standard Locations (#5, #6, #7, #8): w=15 (cm) d= 5 {cm) h= 5 (cm)
#9: Geometric center of the chamber
Paosition of Std #1 #2 #3 #4 #5 #6 #7 #8 #9
Channel of Logger 1 2 3 4 5 6 T 8 9

Definitions
Indleating Temperature: The average reading of indicating device which forms the integral part of the enclosure.

Maasured Temperafure: The average reading of standards at any positions or location.

Measured Unlformify: The maximum difference of measured temperatures between of any probes and the
meaasured temperature at the reference location which are observed at same time or at close observation time as
possible to determine the temperature pattern or homogeneity with the chamber at steady-state. The reference
probe Is preferably located in the geometric center of the chamber.

Measured Stabllify: The one-half of greatest maximum difference of measured temperatures at any one probe.

Overall Varatiorr. The difference of maximum and minimum measured temperatures throughout observation time.

uidn Faetiey maTuTal dafa

DKSH Technalogy Limited

2533 enufguh LIS wenseTud npammsruas 10260

2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260

Phona: +66 2638 T000  Emalt: Info.calibration@dksh.com  Waobsite: www.dksh comisclentific-thalland

Delivering Growth - In Asia and Beyond. CAL-FM-C31-10: 12 Sep 2022
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Certificate No.: C31231015 Page: 3of5
Calibration Results:
Without adjustment
Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 104.0 *C
ocations T:'"‘:;::'::m Correction of UUC. | Uncertainty

(°c) (c) (°C)
#1 104.26 0.26 0.39
#2 104,22 0.22 0.39
#3 103.67 -0.33 0.39
#a 103.89 -0.11 0.39
#5 104.08 0.09 0.39
#6 103.69 -0.31 0.39
#7 103.98 -0.02 0.39
#a 104.11 0.11 0.39
#9 103.82 -0.18 0.39

Temperature Distribution
Desired Setting | Indicating Measured Temperature at Spread Locations {*C) Uncertainty
(*C) ("C) ("C) #1 #2 #3 #4 #5 #6 | #7 #8 #9 (£ °C)*
104.0 104.0 104.0 104.26'1 04.22{103.67 1ﬂ3.39|1 04.09 103.55'1{}3.95 104.11j103.82 0,30
Chamber Characterization
Indicating Measured Uniformity Measured Stability Overall Variation
(°C) (°C) (£°C) (*C)
104.0 0.48 0.09 0.70

Note: * Maximum uncertainty of the each position

uhdn Mo mATuTal daa

DKSH Technology Limited

2533 paurfyuin wwneunesn tonrrie T Afawanewss 10260

2533 Sukhumvit Road, Bangchak, Phrakhanang, Bangkok 10250

Phone: 468 2638 TO00  Emad: info.cafbrationfidksh.com  Websile: waw.dkshcomiscientific-thailand

Delivering Growth - in Asia and Beyond. CAL-FM-C31-10: 12 Sep 2022



Without adjustment (Cont.)

&z DKSH

Page: 40of 5

Certificate No.: C31231015
Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 150.0 °C
e T:::s::l;:fm Correction of UUC. Uncertainty

(*C) (*C) (£°C)
#1 150.43 0.43 0.39
#2 150.43 0.43 0.39
#3 149.54 -0.46 0.39
#4 149.78 -0.22 0.39
#5 150.30 0.30 0.39
#6 149,56 -0.44 0.39
#7 149.86 -0.14 0.39
#8 150.05 0.05 0.39
#9 149.86 -0.14 0.39

Temperature Distribution

Desired Setting | Indicating Measured Temperature at Spread Locations (*C) Uncertainty
(*C) ("C) (°C) #1 #2 #3 #4 ##s | #6 #7 #B #9 (£"C)y
150.0 150.0 150.0 15!].43'150.431149.54 149.?3'1 50.30[149.56(149.86 150.05l149.36 0.39
Chamber Characterization
Indicating Measured Uniformity Measured Stability Overall Variation
(°c) (°c) (£°C) (°C)
150.0 0.61 0.10 1.05

MNote: * Maximum uncertainty of the each position
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DXSH Technalogy Limited

2533 puugyuin weeueRn s T nparaaung 10260
2533 Sukhumvil Road, Bangchak, Phrakhanong, Bangkok 10280
Phone: +68 2633 7000  Emall: info.calbrationf@dksh.com  Wabsla: www.dksh.comiscientific-thasiand

Delivering Growth - in Asia and Beyond.
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Certificate No.: C31231015 Page: 50of 5
Without adjustment (Cont.)
Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 180.0 °C
o T?n?::?::re Correction of UUC. Uncertainty
("C) (*C) (£ *C)
# 180.53 0.53 0.42
#2 180.59 0.59 0.42
#3 179.43 -0.57 0.42
#4 179.66 -0.34 0.42
#5 180.53 0.53 0.42
#6 179.48 -0.52 0.42
#7 179.93 -0.07 0.42
#8 180.10 0.10 0.42
#9 180.00 0.00 D.42
Temperature Distribution
Desired Selting | Indicaling Measured Temperature at Spread Locations ("C) Unceartainty
("C) (*C) (*C) #1 #2 #3 # #5 #6 #7 #8 #9 (x°C)*
180.0 180.0 180.0 18&53'1 80.59]179.43(179.66{180.53]179.46/179.93/180.10[1 Bu.ﬂﬂ| 0.42

Chamber Characterization
Indicating Measured Uniformity Measured Stability Overall Variation
(-c) (*C) (% °C) ("C)
180.0 0.67 0.08 1.30
MNote: * Maximum uncertainty of the each position
The End of Certificate

v Munioaioy ATl 99fn
DHSH Technology Limited

2533 puu i BN e T njammTuns 10280
2533 Sukhum Road, Bangchak, Phrakhanong, Banghok 10260
Phono: +68 2639 TODD  Emall: info.calbralionfDdksh.com  Webshe: www.dksh.comfacientific-thaland

Delivering Growth - in Asia and Beyond.
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Calibration 0087

Equipment:
Model:
Serial No.(or ID):
Manufacturer:
Condition:

Shelves(pc.):

Customer:

Environment Condition:

Calibration Place:

Calibration By:
Calibration Date:
The Method used:

Traceability:

Person in charge

2 DKSH

Certificate of Calibration

Hot Air Oven Certificate No.: C31241025
UFE 400 Issued Date: 17 May 2024
G412.0022 Job No.: WO-00027714
Memmert Page: 10of 5

In Condition Ventilation Valve: Closed

1

LIFE & ENVIRONMENT CO., LTD.
90, 92, 94 Soi On-nuch 64, Srinakarin Road, On-nuch,
Suanluang, Bangkok 10250 Thailand

Temperature: 27 °C + 1.0 °C
Humidity: 56 %RH + 5.7 %RH
Voltage: 230 VAC + 2.1 VAC

LIFE & ENVIRONMENT CO., LTD. ( Water & Soil Testing Laboratory )
90, 92, 94 Soi On-nuch 64, Srinakarin Road, On-nuch,
Suanluang, Bangkok 10250 Thailand

Mr. Nakarin Ruenros
16 May 2024
In house method, CAL-WI-16, base on TLAS-G20

This certificate is traceable to the S| Units maintzined by National Institute
of Metrology (NIMT), Thailand through DKSH Technology Limited.
Certificate No. C10230023

Authorized signatory

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

vin fimaday waTuTal 41in
DKSH Technology Limited

2533 OUUAWIN WURUIIIN 1UANSETTU NFamwunIUAG 10260
2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
Phone: +66 2639 7000  Email: info.calibration@dksh.com  Waebsite: www.dksh.com/scientific-thailand

Delivering Growth - in Asia and Beyond.

CAL-FM-C31-10: 12 Sep 2022
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Certificate No.: C31241025 Page: 20of 5
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Standard Installation Locations
Volume (Calibration Zone)= 21 (Liters)
Inside chamber: W= 40 (cm) D= 33 (cm) H= 40 (cm)
Standard Locations (#1, #2, #3, #4): w= 5 (cm) d= 5 {cm) h=5 (cm)
Standard Locations (#5, #6, #7, #8): w= 5 (em) d=5 {cm) h=5 (cm)
#9: Geometric center of the chamber
Position of Std #1 #2 #3 #4 #5 #HE6 H7 #8 #9
Channel of Logger 101 102 | 103 | 104 | 105 | 106 | 107 | 108 | 109

Definitions

Indicating Temperature: The average reading of indicating device which forms the integral part of the enclosure.

Measured Temperafurs: The average reading of standards at any positions or location.

Measured Uniformity: The maximum difference of measured temperatures between of any probes and the

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

possible to determine the temperature pattern or homogeneity with the chamber at steady-state. The reference

probe is preferably located in the geometric center of the chamber,

Measured Stabilify. The one-half of greatest maximum difference of measured temperatures at any one probe.

Overall Variatior:. The difference of maximum and minimum measured temperatures throughout observation time.

vl Rumprod vmTuTald $aia
DKSH Technology Limiled

533 muudpdin wwuRn s Tue nganaseng 10260
2533 Sukhumyit Road, Bangehak, Phrakhanong, Banghok 10260
Phone: +66 2638 7000  Email: info.calibrationgdksh.com  Website: www.dkeh comisciontific-thalland

Delivering Growth - in Asia and Beyond.

CaL-FM-C31-10: 12 Sep 2022
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Certificate No.: C31241025 Page: 3of5
Calibration Results:
Without adjustment
Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 104.0 °C
i ocalions T:ﬂr::ng:re Carrection of UUC. Uncertainty
("C) ("C) (£°C)
#1 104.27 0.27 0.29
#2 104.30 0.30 0.39
#3 103.80 -0.20 0.39
A 104.15 0.15 0.39
#5 104.26 0.26 0.39
#HE 104.15 0.15 0.39
w7 103.79 -0.21 0.39
#8 103.28 -0.02 0.39
#3 104,33 0.33 0.39

Temperature Distribution

Desired Setling | Indicating Measured Temperature at Spread Locations (*C) Uncertainty
(*C) (°C) ("C) #1 | #2 | #3 | #4 | #5 | w6 | #7 | #8 | #o (£ °C)*
104.0 104.0 104.0  [104.27]104.30 TDE.EI}I1U4.15 104.26/104.15 10339!103.98 1[}4.33| 0.39
Chamber Characterization
Indicating Measured Uniformity Measured Stability Overall Varialion
(*C) ("C) (£°C) ("C)
104.0 0.65 0.10 072

Note: * Maximum uncertainty of the each position

s Avmodos wnTuTall <fa
DHSH Technology Limibed

2533 nunAwin e n vemvi:Teas o uas 10260
2533 Sukhumvil Road, Bangchak, Phrakhanong, Banghok 10260
Phono: +66 2838 7000  Email: info_calibration@idkah.com  Wabsite www.diksh.comiscientific-ihadand

Delivering Growth - in Asia and Beyond.

CAL-FM-C31-10: 12 Sap 2022
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Certificate No.: C31241025 Page: 4 of 5
Without adjustment (Cont.)
Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 150.0 °C
— TE:;:?:SB Corraction of UUC, Uncertainty

(*C) ("C) (£°C)
#1 150.35 0.35 0.39
#2 150.43 0.43 0.39
#3 149.42 -0.58 0.39
Ha 150.13 0.13 0.39
#5 150.51 0.51 0.39
#6 150.30 0.30 0.39
#7 149.56 -0.44 0.40
#8 150.00 0.00 0.39
#9 150.33 0.33 0.39

Temperature Distribution

Desired Setting | Indicating Measured Temperature at Spread Locations (*C) Uncertainty
(*C) (°C) (*C) #1 #2 #3 #4 #5 #E6 #7 #8 #9 (x"C)"
150.0 150.0 150.0 |150.35150.43|149.42|150.13[150.51|150.30|149.56/150.00{150.33 0.40
Chamber Characterization
Indicating Measured Uniformity Measured Stability Owerall Variation
("C) (°C) (£°C) ("C)
150.0 0.99 0.09 1.21

MNote: * Maximum uncertainty of the each position

utsin Fumomos vnTuTal duin

DKSH Technology Limited

2533 puuAy I wamurEnn s Tade RN As 10260

2533 Sukhumvil Read, Bangchak, Phrakhancng, Bangkok 10260

Phong: «66 2638 7000  Email info.caibration@dksh.com  Waebsila: www dish comiscianiific-thailand

Delivering Growth - in Asia and Beyond.
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Certificate No.: C31241025 Page: 50of5
Without adjustment (Cont.)
Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 180.0 °C
T T:ﬁni:::;ﬁia Correction of UUC. Uncertainty
(*C) (°C) (*"C)

#1 180.31 0.31 0.49
#2 180.46 0.46 0.49
#3 179.05 -0.95 0.50
4 179.99 -0.01 0.49
#5 180.71 0.71 0.49
#6 180.36 0.36 0.50
#7 179.39 -0.61 0.50
#8 180.02 0.02 0.49
#9 180.51 0.51 0.50

Temperature Distribution

Desired | Setting | Indicating Measured Temperature at Spread Locations ("C) Uncertainty
(°C) ("C) (*C) #1 #2 #3 i #5 #6 #T #8 #9 (£ "C)*
180.0 180.0 180.0 [180.31|180.46|179.05[179.99/180.71 180,36'1 79.39(180.02{180.51 0.50
Chamber Characterization
Indicating Measured Uniformity Measured Stability Overall Variation
("C) ("C) (£°C) ("C)
180.0 1.65 0.11 1.83
Note: * Maximum uncertainty of the each position
The End of Certificate

uhin Fimsomay ;nTuTal i

DHSH Technology Limited

2533 nwsAnyu i BuHIHEIN Rt Toue rpovemeng 10260
2533 Sukhumvil Read, Bangchak, Phrakhanong, Bangkok 10280
Phone: +68 2633 7000  Emait info. calibrationfidish.com  Website: www,dksh comsciantific-thatand

Delivering Growth - in Asia and Beyond.
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A Certificate of Calibration

NSC-TISI-TIS 17025
Calibration 0087

Equipment: Balance Certificate No.: C01231653
Model: 40SM-200A Issued Date: 17 May 2023
Serial No. (or ID.): 40294 Job No.: KSPR2307254
Manufacturer: Precisa A Page: 1of 5
Condition: In condition

Customer: LIFE & ENVIRONMENT CO., LTD.

90, 92, 94 Soi On-nuch 64, Srinakarin Road,
On-nuch, Bangkok 10250 Thailand

Environment Condition:  Temperature 25 °C + 0.7 °C
Humidity 57 %RH + 2.8 %RH
Calibration Place: LIFE & ENVIRONMENT CO., LTD. ( Air Testing Laboratory )

90, 82, 94 Soi On-nuch 64, Srinakarin Road,
On-nuch, Bangkok 10250 Thailand

Calibration By: Mr. Bovon Jannantha

Calibration Date: 16 May 2023

The Method used: In-house method, CAL-WI|-47, based on UKAS Lab 14

Traceability: This certificate is traceable to the SI Units maintained by National Institute of Metrology

(NIMT), Thailand through DKSH Technology Co., Ltd. Certificate No. C02230532

Authorized signatory

charge

This certificate s Issued the units of measurement according to the International System of Units (S1). It provides traceabllity 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 mulliplied by the coverage factor (k=2) to
provide a level of confidence of approximalely 95%. It is determined in accordance with the Gulde to Expression of Uncertainty in Measurement (GUM).

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

S Aaedioy mATUTRD $17n

DKSH Technology Limited

2533 nuudyuin wuueIn 1wawssTuws nqammimuns 10260

2523 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260

Phone: +66 2639 7000  Emall: Info.calibration@dksh.com  Website: www.dksh.comy/scientific-thalland

Delivering Growth — in Asia and Beyond. CAL-FM-C01-14: 12 Sep 202;



Calibration Results:

Before Adjustment

&z DKSH

Certificate No.: C01231653

Page: 2of 5

Eccentric Error: Weight to be 1/3 or 1/2 of Maximum capacity, taken from the center of the pan as a zero reference.

Mominal Test Value 100 {q)
0l® Refarance Points (o)
OQ
A B C D E
—— : 0.0001 | 0.0001 | -0.0001 | -0.0001
Repeatability: Determination of the standard deviation of weighing balance., Readability 0.00001 (g}
MNominal test value (g) Standard Deviation
5 0.000004
40 0.000004
Error of Indication from nominal or conventional mass value., Readability 0.00001 (g)
MNominal Value | Conventional Mass Displayed Value Ermrar of Indication Uncariainty
(a) (0) (@) (@) (0) ‘

0.1 0.100004 0.10000 0.00000 0.000012 2.01
0.2 0.200001 0.20000 0.00000 0.000013 2.01
0.3 0.300005 0.30001 0.00000 0.000019 2.00
0.4 0.399997 0.40000 0.00000 0.000021 2.00
0.5 0.500006 0.50001 0.00000 0.000015 2.00
1 1.000015 0.9999% -0.00003 0.000018 2.00
2 2.000018 1.99997 -0.00005 0.000021 2.00
5 5.000020 4.99983 -0.00019 0.000027 2.00
10 10.000018 9,99970 -0.00032 0.000034 2.00
20 20.000018 19.99937 -0.00065 0.000048 2.00
30 30.000036 29.99907 -0.00097 0.000080 2.00
40 40.000038 39.99887 -0.00117 0.000020 2.00

iEn Maedioy maTuTal dada
DKSH Technology Limited

2533 muug i Lrlauaan s T npammaniwn 10250
2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
Phone; 466 2633 T000  Email; Info.calibrationg@dksh.com  Website: wwiw.dksh.comisclantific-lhaSand

Delivering Growth - in Asia and Beyond.

CAL-FM-CO1-14: 12 Sep 2022



&= DKSH

Certificate No.: C01231653 Page:3of 5
Before Adjustment (Cont.)
Repeatabllity: Determination of the standard deviation of weighing balance., Readability 0.0001 (g)
Nominal test value (g) Standard Deviation
20 0.00004
200 0.00004
Error of indication from nominal or conventional mass value., Readability 0.0001 {g)
Mominal Value | Conventional Mass Displayed Value Emor of indication Uncartainty
(9) (a) (9) (0) (0) ‘
0.01 0.01000 0.0100 0.0000 0.000096 2.02
0.05 0.05000 0.0500 0.0000 0.000096 2.02
0.1 0.10000 0.1000 0.0000 0.000096 2.02
0.5 0.50001 0.5000 0.0000 0.000097 2.02
1 1.00002 1.0000 0.0000 0.000097 2.02
2 2.00002 2.0000 0.0000 0.000098 2.02
5 5.00002 4.9999 -0.0001 0.000099 2.02
10 10.00002 5.9998 -0.0002 0.00010 2.02
50 50.00003 49.9986 -0.0014 0.00012 2.01
100 100.00002 99,9973 -0.0027 0.00017 2.00
150 150.00005 149.9963 -0.0038 0.00023 2.00
200 200.00000 199.9950 -0.0050 0.00029 2.00

idn fmemoy iaTuTal $ada

DKSH Technology Limited

2533 puuyuin uriaaan teamesTwds npemanens 10260

2533 Sukhwmvil Road, Bangchak, Phrakhanong, Bangkok 10260

Phono: +68 2633 7000  Emalk: info.calibration@dkshocom  Wabsite: www.dksh.com/sclentific-thalland

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



After Adjustment

&z DKSH

Cerificate No.: C01231653

Page: 4of 5

Eccentric Error: Weight to be1/3 or 1/2 of Maximum capacity, taken from the center of the pan as a zero reference.

—— Mominal Test Value 100 {g)
"_‘\‘
@@ Reference Polnts (g)
o@®
A B Cc D E
=
- 0.0001 0.0001 -0.0001 -0.0001

Repeatability: Determination of the standard deviation of welghing balance., Readability 0.00001 (g)
Mominal test value (g) Standard Deviation
5 0.000004
40 0.000004

Error of indication from nominal or conventional mass value., Readability 0.00001 (g)

Nominal Value | Conventional Mass Displayad Value Emor of indication Uncertainty
(9) (0) (9) () (9) ‘
0.1 0.100004 0.10000 0.00000 0.000012 20
0.2 0.200001 0.20000 0.00000 0.000013 2.01
0.3 0.300005 0.30001 0.00000 0.000019 2.00
0.4 0.399987 0.40000 0.00000 0.000021 2.00
05 0.500006 0.50001 0.00000 0.000015 2.00
1 1.000015 1.00002 0.00000 0.000018 2.00
2 2.000018 2.00002 0.00000 0.000021 2.00
5 5.000020 5.00001 -0.00001 0.000027 2.00
10 10.000018 9.95599 -0.00003 0.000034 2.00
20 20.000018 19.99899 -0.00003 0.000048 2.00
30 30.000036 29.99999 -0.00005 0.000080 2.00
40 40.000036 39.99938 -0.00006 0.000090 2.00

e

2533 puuggutiin W wew e T nfamnan 10250
2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
Phone: +68 2630 7000 Emak Info.cafibration@disheom  Wabaita: www,dksh comisclantific-thalland

Delivering Growth - in Asia and Beyond.

CAL-FM-C01-14: 12 Sep 202



&z DKSH

Certificate No.: C01231653 Page:5of 5
After Adjustment (Cont.)
Repeatability: Determination of the standard deviation of weighing balance., Readability 0.0001  (g)
Nominal test value (g) Standard Daviation
20 0.00004
200 0.00004
Emor of indication from nominal or conventional mass value., Readability 0.0001 (g)
Nominal Value | Convantional Mass Displayed Value Ermor of indication Uncartainty k.
(a) () (@ (@) (@)
0.01 0.01000 0.0100 0.0000 0.000096 202
0.05 0.05000 0.0500 0.0000 0.000096 202
0.1 0.10000 0.1000 0.0000 0.000096 2.02
0.5 0.50001 0.5000 0.0000 0.000097 2.02
1 1.00002 1.0000 0.0000 0.000097 2,02
2 2.00002 2.0000 0.0000 0.000098 202
5 5.00002 5.0000 0.0000 0.000099 2.02
10 10.00002 10,0000 0.0000 0.00010 2.02
50 50.00003 50.0000 0.0000 0.00012 2.01
100 100.00002 100.0000 0.0000 0.00017 2.00
150 150.00005 150.0001 0.0000 0.00023 2.00
200 200.00000 200.0001 0.0001 0.00029 2.00
The End of Certificate

2533 musafygu urHuEn e Tuus npeeieens 10280
2523 Sukhumyvit Road, Bangchak, Phrakhanang, Banghkak 10280
Phona: +66 2633 7000 Emall: info.calibration@dikshcom  Wabsita: www,dksh com/sclontific-thailand

Delivering Growth - in Asia and Beyond,

CAL-FM-CO01-14: 12 Sep 202
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Certificate of Calibration
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NSCTISI-TIS 17025

Equipment: Incubator Certificate No.: C31232289
Model: INE 400 Issued Date: 14 November 2023
Serial No.(or ID): E407.1277 ( WM-IB-02/51 ) Job No.: WO-00008954
Manufacturer: Memmert Page: 1 of 3
Condition: In Condition Ventilation Valve:  Closed
Shelves(pc.): 1

Customer: LIFE & ENVIRONMENT CO., LTD.

90, 92, 94 Soi On-nuch 64, Srinakarin Road,
Suanluang, Bangkok 10250 Thailand
Environment Condition: ~ Temperature: 24 °C + 06 °C
Humidity: 50 %RH + 44 %RH
Voltage: 224 VAC + 25 VAC
Calibration Place: LIFE & ENVIRONMENT CO., LTD. ( Microbiological Laboratory )
90, 92, 94 Soi On-nuch 64, Srinakarin Road,
Suanluang, Bangkok 10250 Thailand

Calibration By: Mr. Suphakorn Sookmee

Calibration Date: 06 November 2023

The Method used: In house method, CAL-WI-16, base on TLAS-G20

Traceability: This certificate is traceable to the Sl Units maintained by National Institute

of Metrology (NIMT), Thailand through DKSH Technology Limited.
Certificate No. C10230019

Person in charge Authorized signatory

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

The measurement uncertainty stated is the expanded uncertainty which is obtained from the standard uncertainty mulliplied 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 resulls 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.

uidw fadioy imaTuTsl dafa

DKSH Technology Limited

2533 ouudpfin Luuwean twanwssToue nqamvamiuns 10260

2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260

Phone: 466 2639 7000 Email: Info.calibratlon@dksh.com Websile: www.dksh.com/scientific-thailand
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Certificate No.: C31232289 Page: 20of3
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Standard Installation Locations
Volume (Calibration Zone)= 21 (Liters)
Inside chamber: W= 40 (cm) D= 33 (cm) H= 40 (cm)
Standard Locations (#1, #2, #3, #4): w= 5 (cm) d= 5 (cm) h=5 (cm)
Standard Locations (#5, #6, #7, #8): w= 5 (cm) d= 5 (cm) h= 5 (em)
#9: Geometric center of the chamber
Position of Std # #2 | #3 #a #5 #6 #7 #e #9
Channel of Logger 101 | 102 | 103 | 104 | 105 | 106 | 107 | 108 | 109

Definitions
Indicating Temperature: The average reading of indicaling device which forms the integral part of the enclosure.

Measured Temperafure: The average reading of standards at any positions or location.

Measured Uniformity. The maximum difference of measured temperatures between of any probes and the
measured temperature at the reference location which are observed at same time or at close observation time as
possible to determine the temperature pattern or homogeneity with the chamber at steady-state. The reference
probe is preferably located in the geometric center of the chamber.

Measured Stabilify: The one-half of greatest maximum difference of measured temperatures at any one probe.

Overall Variatior. The difference of maximum and minimum measured temperatures throughout observation time.

1w finmoy enTulal d4fa
DKSH Tachnology Limited

2533 austry i LU N R TsTrue ngavmneng 10260

2533 Sukhumvit Road, Bangehak, Phrakhanong, Bangkok 10250

Phone: 466 2630 7000  Emalk: Info.callbraBiongpdkshcom  Wabsale: www dkeh.com/sclentific-thailand

Neliverinn Growth = in Asia and Revand - e
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Certificate MNo.: C31232289 Page: 30of3
Calibration Results:
Without adjustment
Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 35.0 °C
S T::;:':; ffm Correction of UUC. | Uncertainty
(c) (°C) (£°C)

#1 35.16 0.16 0.27
#2 34.98 -0.02 0.29
#3 35.13 0.13 0.33
#4 34.98 -0.02 0.27
#5 35.51 0.51 0.23
#6 35.68 0.58 0.35
#7 35,63 0.63 0.30
#8 35.70 0.70 0.33
#2 35.00 0.00 0.28

Temperature Distribution

Desired Setting | Indicating Measured Temperature at Spread Locations ("C) Uncertainty
(°C) ("C) (*C}) #1 #2 #3 e #5 #6 #7 #8 #9 (t°C)*
35.0 35.0 35.0 35.16 | 34.98 | 35.13 | 34.98 | 35.51 | 35.58 | 35,63 | 35.70 | 35.00 0.35
Chamber Characterization
Indicating Measured Uniformity Measured Stability Overall Variation
("C) ("C) (£°C) ("C)
35.0 0.85 0.11 0.90
Note: * Maximum uncertainty of the each position
The End of Certificate

witn Bumofiey maTuTal dfa
DOKSH Technology Limited

2533 auudye I s n wand=Taus ntavmmiun 10260
2533 Sukhurmvit Road, Bangchak, Phrakhanong, Banghkok 10260

Phone: +66 2638 7000  Emal: info.calbralion@dhshcom  Wobsiia: www.dkshcomisclpntific-thalland
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Calibratien 0087

Equipment:
Model:
Serial No. (or ID.):
Manufacturer:
Condition:

Forced Circulation:

Customer:

Environment Condition:

Calibration Place:

Calibration By:
Calibration Date:
The Method used:

Traceability:

&= DKSH

Certificate of Calibration

Liquid Bath Certificate No.: C13230368

1013 Issued Date: 06 November 2023
10637804J ( WM-WB-01/05 ) Job No.: WO-00008954
GFL Page: 1 of 3

In Condition

None

LIFE & ENVIRONMENT CO., LTD.
90, 92, 94 Soi On-nuch 64, Srinakarin Road,
Suanluang, Bangkok 10250 Thailand

Temperature: 24 °C + 0.6°C
Humidity: 50 %RH * 4.4 %RH
Voltage: 224 VAC + 2.5 VAC

LIFE & ENVIRONMENT CO., LTD. ( Microbiological Laboratory )
90, 92, 94 Soi On-nuch 64, Srinakarin Road,
Suanluang, Bangkok 10250 Thailand

Mr. Suphakorn Sookmee
06 November 2023
In house method, CAL-WI-17, base on ASTM E715-80

This certificate is traceable to the SI Units maintained by National Institute of Metrology
(NIMT), Thailand through DKSH Technology Limited.
Certificate No. C10230019

Person in charge Authorized signatory

This certificate is issued the units of measurement according to the International System of Units (S1). 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%. Il 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 resulls relate only to the items tested, calibrated or sampled. The report shall
not be reproduced except In full without approval of DKSH Technology Limited.

i Minedoy mATuTal Ifda
DKSH Technology Limited

2533 AUUAPIN BURUNIIN uanTeTuue npamwusiuas 10260
2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
Phone: 466 2639 7000 Emall: info.callbration@dksh.com  Wabsite: www.dksh.com/sclentific-thalland

Neliverina Growth — in Acia and Revnand



Certificate No.: C13230368

&% DKSH

Page: 2of 3
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Standard Installation Locations
Midway between tha diffuser plate and the water surface
Inside bath: W= 40 (cm) D= 25 {em) = 17 (cm) Volume = 17
Standard Locations #1: w= 5 {cm) d= § {em)
Standard Locations #2; w= 5 {cm) = 5 (cm)
Standard Locations #3: W= 5 {cm) = 5 {cm)
Standard Locations #4: w= 5 {cm) = 5 {cm)
Standard Locations #5: Center of any probes. (#1 - #4)
Position of Std #1 e #3 #a #5
Channel of Logger aom 302 303 304 309

Definitions

Indicating Temperature: The average reading of indicating device which forms the integral part of the bath,

Measured Temperalure. The average reading of standards at any positions or location.

Measured Uniformifly: The maximum difference of measured temperatures between of any probes and the

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

possible to determine the temperature paltern or homogeneily with the bath at sleady-state. The reference

probe is preferably located in the geometric center of the bath,

Measured Slabilify: The one-half of greatest maximum difference of measured temperatures at any one probe,

Overall Variatior: The difference of maximum and minimum measured temperatures throughout observation time,

WFw Fumodoy tnATuTad 9afa

DESH Tochnology Limited

2533 nuury BTN ez T rpemaneRT 10260
2533 Sukhumwit Read, Bangchak, Phrakhanong, Bangkak 10260

Phone; +65 2633 7000  Emall: info.calibration@dishocom  Websle: www.dksh.comisclensific-thalland

Nelivarina Growth - in A=ia and Revand
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Calibration Results:

Cerlificate No.. C13230368

&% DKSH

Page: 3of 3

Without adjustment
Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 44.5 °C
Locations M““"m{fg}m"'amm Correction of UUC. ("C) | Uncertainty (2 °C)
#1 44,50 0.00 0.15
{2 44,49 -0.01 0.16
#3 44.46 -0.04 0.15
#4 44.48 -0.02 0.15
#5 44,49 -0.01 0.15

Temperature Distribution

Desired | Setting Indicating Measured Temperature at Spread Locations (°C) Uncertainty
(*C) ("C) ("C) #1 #2 #3 #4 #5 (£ °C)*
445 44.5 44,5 44.50 44.49 44.46 44.48 44.49 0.16

Bath Characterization

Indicating Measured Uniformity Measured Stability Owerall Variation
(°C) ("C) (% °C) ("C)
44.5 0.04 0.03 0.07
Note: * Maximum uncertainty of the each position
The End of Certificate

widn Minomoy e TuTnd <9
DHSH Toachnology Limited

2533 ki e n wnnss T AfamEnung 10250
2533 Sukhumvit Road, Bangchak, Phrakhanong, Banghkok 10260
Phone: +86 2639 7000 Emak Info.callbatfonf@diaheom  Wabsite: www.dksh.comiscloniific-thalimnd
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NSC-TI51-TIS 17025

Colibatlon 3027
Equipment: Autoclave Certificate No.: C©11230236
Model: 88 Issued Date: 13 December 2023
Serial No. (orID.): 105611 Job No.: WO-00011851
Manufacturer: ALP Page: 1 0of 3
Condition: In Condition
Customer: LIFE & ENVIRONMENT CO., LTD.
90, 92, 94 Soi On-nuch 64, Srinakarin Road,
On-nuch, Suanluang, Bangkok 10250 Thailand.
Environment Condition: Temperature: 26 °C + 0.6°C
Humidity: 51 %RH + 4.0 %RH
Voltage: 226 VAC + 1.5VAC
Calibration Place: LIFE & ENVIRONMENT CO., LTD. ( Microbiogy Testing Laboratory )
90, 92, 94 Soi On-nuch 64, Srinakarin Road,
On-nuch, Suanluang, Bangkok 10250 Thailand.
Calibration By: Mr. Siwapan Srijan
Calibration Date: 13 December 2023
The Method used: In house method, CAL-WI-18, base on BS 2646 : Part 5
Traceability: This certificate is traceable to the Sl Units maintained by National Institute

of Metrology (NIMT), Thailand through Quality rebom Co., Ltd.
Certificate No.QR23-0487

Authorized signatory

Person in charge

This certificate is issued the units of measurement according to the Intemational System of Units (Sl). 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.

vi fitaedioy maTuTal dvdn

DKSH Technology Limited

2533 ouudquin uwsueen wawTETuws nfemrwmauas 10260

2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260

Phone: +66 2639 7000 Email: info.callbration@dksh.com  Website: www.dksh.com/scientific-thailand
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Certificate No.: C11230236 Page: 2of 3

Poslfion of Standard
h # 1: Center of Chamber
\—// #2: Temperature Sensor of UUC

# 3: Exhaust port

T
e B3 - B
Vertical Vessal Horzontal Vessel
] O
Standard Installation Locations
Standard Locations (#1): Geometric center of the chamber
Standard Locations (#2); Distance from temperature sensor of UUC 2 (cm.)
Standard Locations (#3): Distance from the wall 5 (cm.)
Paosition of Std #1 #2 #3
Channel of Logger 10 11 12

Definitions
Indicating Temperature: The average reading of indicating device which forms the integral part of the enclosure.

Measured Temperature: The average reading of standards at any positions or location.

Measured Stability: The one-half of greatest maximum difference of measured temperatures at any one probe.

i Ranomoy werTuTal dafin

DKSH Technology Limited

2533 nuufih LW e T namEuvILRg 10260

2533 Sukhumvil Road, Bangchak, Phrakhanong, Bangkok 10260

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

Delivering Growth - in Asia and Beyond. i ' CAL-FM-C11-15: 12 San 2002



Calibration Results:

Certificate No.: C11230236

Without adjustment
Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 121 °C
Measured Correction of
Uncertainty
Locations Temperature uuc.
(°C) ("C) (£*C)
#1 121.02 0.02 1.8
#2 121.02 0.02 1.9
#3 121.05 0.05 2.0
Temperature Distribution
Temperature Pressure | Measured Temperature at Spread Locations
Uncertainty
Desired | Setting |Indicating | Indicating #1 #2 #3
(c) (°C) (°C) | kgfem? (*C) (°C) (°c) (& *Cy"
121 121 121 12 121.02 121.02 121.05 2.0
Chamber Characterization

Measured Stability
(% °C)
1.63

Indicating Temperature Indicating Pressure
(°C)
121

Mote: * Maximum uncertainty of the each position

kg/em?
1.2

Record every 10 seconds after reaching steady state or after one achieved complete cycle.

The End of Certificate
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