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PM10 Sampler Calibration
SITE
Project:High Volume Sampler Calibration
Location:Lifte & Environment Co,., Ltd
Date of calibration: PFebuary 14,2023
DETAIL OF SAMPLER
Sampler Model:TE-6070 PM-10
Motor Model: TISCH
Motor Serail No,: 2094
CONDITIONS
Prassure of Ambient Air (Pa) (mm Hg) - 758
Tempurerature of Ambient Ailr (Ta) (X): 300
Average Pressure (Ps) (mm Hg): 758
Average Temperature (Ts) (K): 301
CALIBRATION ORIFICE
Make : Tisch Slope H 1.26202
Model : TR-5025A Intercept: -0.01176
Serialfi: &
CALIBRATION
Plate orx H,0 Qa I IC LINEAR
Test # {in) (m’/min)  (chart) (corrected) REGRESSION
1 11.20 1.678 55.0 34 .60 Slope = 18.5512
2 9.40 1.538 50.0 31.46 Intercept = 3.2399
3 7.30 1.356 45.0 28 .31 Corr. cvoeffl.= 0.9953
“ 4.20 1.031 36.0 22.65 SFR =« 1.126
5 2.40 0.782 28.0 17.862 88P = 37.75
# of Observations: 5

Calibrated by:

(Mr.vachiraphun Jaisumran)

Approved by @

Industyial Hygiene Specialist
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PM10 Sampler Calibration
SITE
Project:High Volume Sampler Calibration
Location:Life & Environment Co.,Ltd
Date of calibration . Febuary 14,2023
DETAIL OF SAMPLER
Sampler Model:TE-6070 PM-10
Motor Model: TISCH
Motor Serail No,: 2179
CONDITIONS
Pressure of Ambient Air (Pa) (mm Hg) : 758
Tempurerature of Ambient Air (Ta) (K): 300
Average Pressure (Ps) (mm Hg): 158
Avarage Tempearature (7s) (K): 301
CALIBRATION ORIFICE
Make : Tisch Slope 3 1.26202
Mcdel : TE-S5025A Incercept: =0.01176
Serial#: &S
CALIBRATION
Plate or H,0 Qa I Ic LINEAR
Test # (in) (n’/min) (chart) (corrected) REGRESSTON
1 10.70 1.640 56.0 59.0 Slope = 29.4756
2 g8.80 1.488 51.0 55.0 Intercept = 10.6709
3 7.00 1.328 45.0 50.0 Corr. coeff.= D.9961
4 4.60 1.078 36.0 41.0 SFR - 1.126
= 2.50 0.798 25.0 35.0 SSP = 37.75
# of Observations: 5

Calibrated by:

{Mr.vachiraphun Jaisumran)

Approved by

Industrial-—Hygiene Specialist
e
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PM10 Sampler Calibration
SITE
Project:High Vnlume Sampler Calibration
Location:Life & Environment Co.,Ltd
Date of calibration : Febuary 14,2023
DETAIL: OF SAMPLER
Sampler Model:TE-6070 PM-10
Motor Model: TISCH
Motor Serail No,: 2184
CONDITIONS
Pressure of Ambient Air (Pa) (mm Hg) : 758
Tempurerature of Ambient Air (Ta) (K): 300
Average Pressure (Ps) (mm Hg): 758
Average Temperature (Ts) (K): 301
CALIBRATION ORIFICE
Make : Tisch Slope ] 1.26202
Model : TE=-5025A Intercept: -0.01176
Serialfi: 5
CALIBRATION
Plate orxr H,0 Qa I ic LINEAR
Test # (in) (m'/min) (chart) (corrected) REGRESSION
L 11.50 1.700 8.0 36.49 Slope = 20.1085
2 9.50 1.546 52.0 32.71 Intercept = 1.9461
3 7.40 1.385 46.0 28.94 Corr. coeff.= 0.9971
4 4.40 1.055 38.0 23.91 SFR = 1.126
5 2.90 0.858 30.0 18.87 S5P = 37.75
# of Observations: 5

Calibrated by:

Approved by :

Industrial iene Specialist

/
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CALIBRATION TEST REPORT

Instrument : AIR CHECK SAMPLER (Low Flow) Serial No. 20150601078 Model : BDX-I
Manufacture : Gilian
Date of Calibration : MARCH 11, 2023 GN-03
Next Time Calibration : MARCH 11, 2024
Standard Criteria : Rota Meter Ambient Condition
SKC Model1356EZ30 S/N 0107070345011/003 | Temperature = 25.0 °C
Prassure = 758 mmHg
Rota Meter Actual Flow Rate (Vmin) 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 0.09 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
0.25 — ‘ R —
= ! | | | ' Calibrated b
: i |
£018 -
= : (Mr. Nonthawat Chuaytao)
Z r
= 01 | |
g | |
005 L | | Approved by
| |
g PSR TRas TR Thee) FEA
0.00 0.05 0.10 0.15 0.20 0.25
Rota meter Reading
- Industrial Hygiene Speciallst
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CALIBRATION TEST REPORT
Instrument : AIR CHECK SAMPLER (Low Flow) Serial No. 20170104064 Model : BDX-II
Manufacture : Gilian
Date of Calibration : MARCH 11, 2023 GN-10
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 (Ymin) Deviation Status
1 2 3 Average
(I/min)
0.01 0.01 0.01 0.01 0.010 0.00C0 +0.05 Pass
0.05 0.05 0.05 0.06 0.050 0.00C0 +0.10 Pass
0.10 0.10 0.09 0.10 0.097 0.0068 +0.15 Pass
0.20 0.20 0.19 0.20 0.197 0.0058 +0.20 Pass

o b_
|

(Mr. Nonthawat Chuaytao)

Approved by

Actual Flow Rate (Vmin)

i

l
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) Serlal 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 Model1355EZ230 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 ; - e —
2 oz LS Wl 7 i | | Calibrated b
E | I |
3 EZS3E
2015 —m—F——— o LA
RS | j ‘ } (Mr. Nonthawat Chuaytao)
> . !
e B e By 2 E———
i
=
E 0.05 1 } | ; o )it 0 Approved by
| |
g PR
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. 201701040686 Model : BDX-II
Manufacture : Gilian
Date of Calibration : MARCH 11, 2023 GN-12
Next Time Calibration : MARCH 11, 2024
Standard Ciriteria : Rota Meter Ambient Condition
SKC Medel1355E230 S/N 0107070345011/003 |Temperature = 25.0 °C
Pressure = 758 mmHg
Rota Meter Actual Flow Rate (Vmin) 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 0.05 0.05 0.050 0.0000 +0.10 Pass
0.10 0.09 0.10 0.09 0.093 0.0058 +0.10 Pass
0.20 0.19 0.20 0.20 0.200 0.0058 +0.15 Pass
0.25
Z 02 Calibrated b
3
2015
f-}" (Mr. Nonthawat Chuaytao)
= 0.1
T;
2 0.0s Approved b
0! ! f =
0.00 0.05 0.10 0.15 0. 0.25

Rota meter Reading

Industrial Hygiene Specialist

90,92,94 w0 HDUKLE UDNEOWYT IARIUNAI NFIINNY 10250 Insdnri (662)3200277-8
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CALIBRATION TEST REPORT
Instrument : AIR CHECK SAMPLER (Low Flow) Serial No. 20170104087 Model : BDX-II
Manufacture : Gilian
Date of Calibration : MARCH 11, 2023 GN-13
Next Time Calibration : MARCH 11, 2024
Standard Criteria : Rota Meter -Ml.\r_n;iént Condition
SKC Model1355E230 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)
0.01 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 0.18 0.19 0.20 0.193 0.0058 +0.15 Pass
1 0.25 : B
i 4 | '____l || calibrated b

S
-
wn

(Mr. Nonthawat Chuaytao)

Actual Flow Rate (/min)

o
o
L] wh
\

Approved by

0.0 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 (High Flow)
Manufacture : Gilian
Date of Calibration : MARCH 11, 2023

Next Time Calibration : MARCH 11, 2024

Serial No. 20150601078 Model : BDX-II

GN-03

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
(V/min)
0.5 0.50 0.55 0.50 0.517 0.0289 10,05 Pass
1.0 1.05 1.15 1.15 1.117 0.0577 +0.10 Pass
2.0 2.00 2.05 2.06 2.033 0.0289 £0.15 Pass
3.0 3.00 3.15 3.15 3.100 0.0866 +0.20 Pass

™ w
|

Actual Flow Rate (I/min)

Rota meter Reading

0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5

| calibrated b

| (Mr. Nonthawat Chuaytao)

Approved by

Industrial Hygiene Specialist
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CALIBRATION TEST REPORT

Instrument : AIR CHECK SAMPLER (High Flow) Serial No. 20170104064 Model : BDX-II

Manufacture : Gilian

Date of Callbration : MARCH 11, 2023 GN-10
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
(V/min)
0.5 0.45 0.45 0.50 0.467 0.0289 £0.05 Pass
1.0 1.00 1.10 1.00 1.033 0.0577 +0.10 Pass
20 2.05 210 2.05 2.067 0.0289 +0.15 Pass
3.0 2.90 2.90 2.90 2.900 0.0000 +0.20 Pass

Calibrated b

(Mr. Nonthawat Chuaytao)

Approved by

0.0 0.5 1.0 1.5 2.0 2.5 3.0
Rota meter Reading

w
n

Industrial Hygiene Specialist
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CALIBRATION TEST REPORT

Instrument : AIR CHECK SAMPLER (High Flow) Serlal 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 +0.15 Pass
3.0 3.00 3.05 3.05 3.033 0.0289 +0.20 Pass
4 .
= Calibrated b
E3- == [ |
= !
2 f
a:= - | | (Mr. Nonthawat Chuaytao)
=2 \ \
[&5 | |
= |
21
>

Rota meter Reading

‘ | | Approved by
| |
& | | ‘ |
‘ \ \ 2
0 +— . |
0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5

Industrial Hygiene Specialist
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CALIBRATION TEST REPORT

Instrument : AIR CHECK SAMPLER (High Flow) Serial No. 20170104066 Model : BDX-II

Manufacture : Gilian

Date of Calibration : MARCH 11, 2023 GN-12
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 (Vmin) Deviation |Permissible
Reading (/min) Deviation Status
1 2 3 Average
(V/min)
0.5 0.50 0.45 0.45 0.467 0.0289 +0.05 Pass
1.0 1.05 1.15 1.15 1.117 0.0577 +0.10 Pass
2.0 2.00 1.85 1.95 1.933 0.0764 +0.10 Pass
3.0 3.00 2.90 2.80 2.846 0.1000 +0.15 Pass
7 ~ .

Calibrated by
3 L

(Mr. Nonthawat Chuaytao)

1 ‘ i \ Approved by
4 \
‘ \ \
0 ‘ | i
00 05 1.0 1.5 20 25 30 35

Rota meter Reading
Industrial Hygiene Specialist

Actual Flow Rate (I/min)

90,92,94 HHADUKTEA UNBDUKY LIAFIUNA NTINWY 10250 Tnsdw (862)3200277-8
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CALIBRATION TEST REPORT

Instrument : AIR CHECK SAMPLER (High Flow) Serial No. 20170104087 Model : BDX-II
Manufacture : Gilian
Date of Calibration : MARCH 11, 2023 GN-13
Next Time Calibration : MARCH 11, 2024
Standard Criteria : Rota Meter Ambient Coin’ditlon_
SKC Model1355EZ30 S/N 0107070345011/003 |Temperature = 25.0 °C
Pressure = 758 mmHg
Rota Meter Actual Flow Rate (/min) Deviation |Permissible
Reading (I/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 1.10 1.05 1.083 0.0289 +0.10 Pass
2.0 1.95 1.85 1.85 1.883 0.0577 +0.15 Pass
3.0 2.95 2.90 2.80 2.883 0.0764 +0.15 Pass
- ; , — S

Actual Flow Rate (I/min)

2.0
‘ Rota meter Reading

1.0 1.5

o b_

(Mr. Nonthawat Chuaytao)

Approved by

Industrial Hygiene Specialist
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TEST REPORT

CUSTOMER NAME * All-Quip Co., Lid. [U3¥n aaa A% d1da (drknawing))
EQRIPMENT NAME : 50, Analyzer
MANUFACTURER . HORIBA MODEL : APSA-370 |SERIAL NO : TXLX1955
STANDARD GAS CONCENTRATION (PPM) : 53.29 PPM CYLINDER NO 1 CC734373
CYLINDER PRESSURE (PSI) : 1,400 PSI CERTIFIED DATE  : 12/05/2020
CERTIFIED BY : AIRGAS EXPIRED DATE 1 12/05/2028
TEST RESULTS
TEST RESULTS
POINT NO
IDEAL ACTUAL ERROR %ERROR
ZERO 0.00 0.300 0.30 -
1 100.00 [ 101.840 1.8 1.84
2 200.00 201.400 1.4 0.70
3 300.00 | 301.600 1.6 0.53
4 400,00 | 400.900 0.9 0.2z
AVERAGE (%) 0.82
pPE
500.00
400.00 .
J00.00
i |DEAL
20000 8 ACTUAL
100,00
0.00 : . - : PPB
0.00 106.00 200.00 S00.00 40000 500.00
CALIBRATED BY . DATE |: A/ o /“5
| NAL | 4/100¢
CHECKED BY T —— |

St 1 ) )

dsansdagamadumatiniiands | dmbhidouinmainisme , ns 02-862-0812 # 15-16, C-Mall : Cnginesrd]iranates.com

Kl - '
N 03/ 14=10,67/39-30 DNY DORIWHINWM 7,771 IWUBNEN wedianinie IDRU’NDI"!HCH Nj3nnsg 10000 "\I 02-800-0812-12 llllﬂ’ll o02-sco-1889
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NAC CHECK LIST
'H. ANAITE ASXTIAIN S I
CUSTOMER NAME : All-Quip Co., Ltd. [Uidv wea #iU 9990 (dninanilug))
EQUIPMENT NAME : 50, Analyzer
MANUFACTURER  : HORIBA MODEL : APSA-370 SERIAL NO. : TXLX1955
TEST VALUES
NO. | Ambient SO, Monitor UNIT BEFORE AFTER
1 [SIGNAL mV (Voltage of the measured SO, Value) 8.30 9.20
2 |LAMP mV (200mV to 1200 mV ) 377.80 380,00
3 |CELL “C (Ambient tembient temperature +(5°C to 15°C)) 20.10 36.40
4  |PUMP kPa (65 kPa or less) 11.90 42.90
5 AMBIENT kPa 100.70 100.80
6  |SAMPLE L/min ( 0.6 L/min to 1.0 L/min )
7 nDc2av V24V +05V) 23.90 23.90
B pCayv VI5V£05V) 5.00 5.00
9 SAMPLE SO2 Reading  |PPB 1.20 0.10
10 £ero PPB 0.40 0.30
11 [Span PPB 281.10 ann.9o
Remark : Reterence EX-LN-019-56 | Ambient SO2 Monitor APSA-370 Operetion Manual Page #78
( Ambeint temperature = 5°C to 40°C )
2MIATIINY
SIAUBEANIANTIUNG
- nuazamsyuy | ¥ Calibration Zero/Span , Multipoint |, \in Dianostics
Han1sAIuNg
- dovioy wdntannsednilunisnsnialdatuund
CALIBRATED BY ... R . | . DATE ; Z’/lo/“
LY
NA(W _ l10/6S
CHECKED BY :...... oo aowanrs 00, om)  DATE ;. T e
o\’aan'nﬁ'm_:lam«\’wmnﬁm\’imﬁu Wwinitdisuinmdanan , Ty 02-868-0812 # 1516 , E-Mail : Engineer@jiranatee.com
WO 63/10-15 , 67/35-36 woulwuaun 7,7/1 oumvosumen weaediminms eRunanontug) njaom 10600 Tns : 02-868-0812-13 Tt : 02-868-1889

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



MULTI POINT CALIBRATION REPORT

FUSTDMER NAME : UStm Tiusshuanaaun 990A

"EGUIPMENT NAME : SO, Analyzer

IMANUFACTURER Teledyne - API MODEL : 100E SERIAL NUMBER : 2661
STANDARD GAS CONCENTRATION (PPM) : 53.79 CERTIFIED DATE : CCT45169
CYLINDER PRESSURE (PSIG) : 1600 CERTIFIED DATE : Mar 10 2021
[cerTIFIED BY : AIRGAS SPECIALTY GASES EXPIRED DATE : Mar 10 2020
[ICALIBRATION RESULTS
CALIBRATION RESULTS
POINT NO
IDEAL (PPM) | ACTUAL S0, (PPM)| ERROR SO, (PPM}| % ERROR S0,
ZEROD 0.0 0.2 0.1 0.0
1 100.0 100.1 0.1 0.10
2 200.0 206.9 6.9 345
3 J00.0 300.6 0.6 0,20
4 400.0 401.5 1.5 0.38
AVERAGE (%) 0.010
500.0
y =1.00312x + 1.23400 == ACTUN, S0z (PPl
R? = 0.99968
400.0 S

— Linaas {ACTUAL 502

E (PPM))
= 3000
I 5
£
§ 200.0
g
E 100.0
EI'.H T ) T T
0.0 100.0 2000 300.0 400.0 500.0
Input Concentration (PPM)
It
[[CALIBRATED BY : ArunTTY sdaunimd DATE : 20/0;

[#esnstoymmedrumaiiaianiia : anmedn widnndng Tnadnd : 02-515-8987 C / ‘-]

iR 388 ouuFEmAiten wasedunains ARSNT namwy 10900 Tnedwid @ 0-25158099 Twsmns : 0-2515-8988 E-Mail - Info@kinetics.co.th
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KINETICS CORPORATION LTD

FIENUEsMIdesuarlFuiBugUniningainguNE NI A

gnf / wiinmanu | uiin Pauasfawdnday $1in U : 20/02/2568
swdegungnl / tA¥eaile : SO, Analyzer ESguin : Teledyne API

fuwoaguineni / indaaile : 100E winsagingal / winile : 2661

TEST VALUES

APl MODEL 100E BEFORE AFTER
I |RANGE 50 - 20,000 PP8 £00 500
2 |STABILITY <1PPB 017 00
3 |PrEssuURE 25-35 In - Hg-A 23 299
4 [SAMPLE FLOW 650 + 10% cc/min 68.6 Al 6
5 |PMT mV 1118 1021
B INORM PMT mv 116 108
7 Juviame 1000 - 4800 mV 30386 40886
8 |LAMP RATIO 30 To 120 % 936 1036
9 [STRAY LIGHT <100 PPB 28,66 51.85
10 |DARK PMT 50 £ 200 mV MMz 1078
11 |DARK LAMP =50 £ 200 mV 0.6 34
12 |s02 sLope 10203 0970 0.996
13 [S02 OFFSET <250 mV 69.1 93.6
14 |HvPs 400 - 900 V 841 841
15 |RX CELL TEMP 5041°¢C 5.0 50.0
18 |BOX TEMP AMBIENT +5 ¢ 423 313
17 |PMT TEMP 7122% £3 8.4
18 [SO2 SAMPLE READING PPB 354 105
19 |OPTIC TEST 2000 = 1000 mVv 3130.8 22776
20 |ELECTRICAL TEST 2000 1000 mY 21922 12928
21 |VOLTAGE TEST tSV 412V +15V 15V 525M2 3316671157 5.25/12 33115871157
22 [ZERO GAS 0.00 PPB 3668 0.19
23 [sPAN GAS 400.00 PPB 1605 4015
MHINA

-l 88 Filler 1 PG /wRtn 0 ning 2 PCs

doansdayaiudmsinunata npudede  Anavte mAnnimd

SIUBUS MU (Signature)

Tnadmwy ' 0-2515-8087

LRI 388 DUUTEANIEN WINSUNTNEN 1IRSAANT NEaviNY 10900 TvsAny: 0-2515-8099 Tmesrs @ 0-2515-8088 E-Mail : Info@kinetics.co.th




Airgas Specialty Gases
Airgas USA, LLC

6141 Easton Road

Bldg 2

Plumsteadville, PA 18949
Alrgas.com

Alrgas

an Air Liquide company

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number: EQ4NISSE15A0822 Reference Number:  160-4020455981-1

Cylinder Number: CC74518¢9 Cylinder Volume: 144.4 CF

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

PGVP Number: A12021 Valve Outlet: 660

Gas Code; CO.NO,NOX,S0O2,BALN Certification Date:  Mar 10, 2021
Expiration Date: Mar 10, 2029

Certification performed In sccordance with "EPA Trazeability Protocol for Assay and Certification of Gasecus Calidration Standards (May 2012)* document EPA
CO0/R-12/531, using the assay procedures listed. Analytical Methodology does not require cormaction for analytcal interfarence. This cylindar has a total analytical
uncertainty as stated balow with a confidence leve! of 95%. There are o signincant impunties which affect the use af this caliration mixture. All concentrations are on a
male/mole basls unless otherwise noted

Do Not Lise This Cnindu below 100 Enil, ie. 0.7 megapascals.
=

ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay
Concentration Concentration Method Uncertainty Dates
NOX 53.00 PPM 5340 PPM G1 +/-1.1% NIST Tracsable 03/03/2021, 03/10/2021
NITRIC OXIDE 53.00 PPM 53.40 PPM G1 +/-1.1% NIST Traceable 03/03/2021, 031 0/2021
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 /- Q6% NIST Traceable 03/04/2021
NITROGEN Balance
CALIBRATION STANDARDS
Type LotID Cylinder No Concentration Uncertainty Expiration Date
NTRM 07060227 EBOO79116 100.3 PPM NITRIC OXIDE/NITROGEN +/- 1.0% Jul 23, 2023
PRM 12386 D68s025 9.91 PPM AIR/NITROGEN DIOXIDE 2.0% Feb 20, 2020
GMIS 124208889 CC323707 4.028 PPM NITROGEN DIOXIDE/NITROGEN 21% Aug 15, 2021
NTRM 16010203 KALOD3087 97.69 PPM SULFUR DIOXIDE/NITROGEN +/-0.8% Dec 23, 2021
NTRM 08012341 KALOO4716 4857 PPM CARBON MONOXIDE/NITRCGEN +-06% Jun 07, 2024
The SRM, PRM or RGM noted above is onli in relevence to the GMIS used in the u.ui and not part of the anal/sis
ANALYTICAL EQUIPMENT
Instrument/Make/Modael 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 1IS50 FTIR AUP2010245 S02 FTIR Feb 18, 2021

Triad Data Available Upon Request
NOTES:

Gross Weight: 28.1 Kg
Net Weight: 4.6 Kg

elease
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SITHIPORN

associates —
Test Report Calibration

Ecotech EC9850 Sulphur Dioxide Analyzer

Issued By Sithiporn Associates Company Limited Calibration Date 2-Mar-2023
Product Brand Ecotech

Type Systematic Analyzer Ambient Menitoring

Owner Name Life & Environment Co, Ltd.
Certificate Number  17690-2

Model : EC9850 Serial Number : 02-0314
Calibration Standard equipment . Std. Gas Mixture Cyiinder Number EB0140748 Expired Date 10-Mar-2024
Brand - Airgas

Components Concentration

Carbon Monoxide (CO) 4498 PPM

Nitric Oxide (NO) 4569 PPM

Sulfur Dioxide {SO,) 45.54 PPM

Nitrogen (N,) ; Balance

Calibration Setting
Span Instrument Gain 13.219 Start Time 13:00

Span Instrument Gain 25833 Finish Time 13:35

131N answsuealudoa 910

TES COMPANY LIMITED
Approved ....3.%,@!.‘1...,

Signature

USYNn @néns wodlodod Hiin Sithiporn Associates Co., Ltd.
451-451/1 MUESUGS LIXNNNNNG WAUNAER NIMK 10700 NS, 0-2433-8331, 0-2435-8800, 0-2434-9191 urnd ; 0-2433-1679, 0-2434-9510
451-451/1 Sirinthom Road, Bangbumru, Bangplud, Bangkok 10700 Thalland Tel. (662) 433-8331, 4358800, 434-9191 Fax: (662) 433-1679, 434-9510
EMAIL:center@sithiphorn.com  www.sithiphorn.com



Airgas Specialty Gases

Airgas USA, LLC
4 6141 Easton Road
Bldg 2

#n Alr Liquide compepy Plumsteadville, PA 18949

Alrgas. com
CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol
Part Number: EQ4NISSE15A00V3 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 Cerlification Date:  Mar 10, 2021

Exglratlon Date: MEE lgi 222‘ p—————
ocumant EPA

Cenmcation parformed in accardance with "EPA Traceabdty Protocol for Assay and Certification of Gaseous Cafibration Standards (May 2012)" d

G00/R-12/5631, using the assay procedures listad. Mathodalagy does nol requine correction for analytcal interference. This cylinder has a total analytical

uncartainty as steted below with 3 corfidence level of 95%. Thare are no signinicant impurities which affect the use of this cafibration mixture. All concentrations are o0 a
mole/mole basis unloss otherwise noted

E No} Hn mh (“m ﬁ Eﬂ ]ﬂ nial Lo 0.7 megapascals
ANALYTICAL RESULTS

Component Requosted Actual Protocol Total Relative Assay

Concentration Concentration Method Uncertainty Dates
NOX 45,00 PPM 45.70 PPM 61 +/- 1.1% NIST Traceable 03/03/2021, 03/10/2021
NITRIC OXIDE 45.00 PPM 45.69 PPM G +/- 1.1% NIST Tracaable 03/0372021, 03/10/2021
SULFUR DIOXIDE 45.00 PPM 45.54 PPM Gt +/- 1.1% NIST Tracoable 03/03/2021, 03/10/2021
CARBON MONOXIDE 4500 FPM 4498 PPM Gt +/- 0.6% NIST Traceable 03/04/2021

NITROGEN Balance
CALIBRATION STANDARDS

Type LotID Cylinder No Concentration Uncertainty Expiration Date
NTRM 200611-04 CC707968 49 82 PPM NITRIC OXIDE/NITROGEN +-1.0% Feb 02, 2025
PRM 12386 0685025 0,01 PPM AIRNITROGEN DIOXIDE 2.0% Feb 20, 2020
GMIS 124206889 €C323707 4.028 PPM NITROGEN DIOXIDE/NITROGEN 21% Aug 15, 2021
NTRM 0141708 KAL003180 49.67 PPM SULFUR DIOXIDE/NITROGEN +/- 1.0% Jun 20, 2022
NTRM 08012341 KALOD4718 4857 PPM CARBON MONOXIDE/NITROGEN +- 0.6% Jun 07, 2024

The SRM, PRM or RGM noted above |s only in reference to the GMIS used in the assay and not part of tha analysi

ANALYTICAL EQUIPMENT

Instrument/Make/Model Analytical Principle Last Multipoint Calibration
SIEMENS ULTRAMAT 6 N1KD579 NDIR Feb 26, 2021
Nicolat (S50 FTIR AUP2010245 NO FTIR Feb 11, 2021
Nicolet iS50 FTIR AUP2010245 NO2 FTIR Feb 22, 2021
Nicolel iS50 FTIR AUP2010246 SO2 FTIR Feb 18, 2021

#
Triad Data Avallable Upon Request

NOTES:

Gross Weight 28.4 Kg

Net Weight: 4.6 Kg
PO# 5221000722

[ACCREDITED/

CERT 3082.05

Page 1 of 160-402036564-1




MULTI POINT CALIBRATION REPORT

||lcusTOMER NAME : utv FussRauanaan S

IECIUIPMENT NAME : NO, Analyzor

IMHNUFP;GWHEH : Teladyna AP

MODEL : 200E

SERIAL NUMBER : 2287

[STANDARD GAS CONCENTRATION (PPM)

53.4

CERTIFIED DATE : CCT45169

IC_:YLINDER PRESSURE (PSIG)

1600

CERTIFIED DATE : Mar 10 2021

ICERTIF!ED BY : AIRGAS SPECIALTY GASES

EXPIRED DATE : Mar 10 2029

Input. Concentration (M)

[CALIBRATION RESULTS
CALIBRATION RESULTS
POINT NO
DEAL (PPM) [ACTUAL 4O [PPMY| ERROR NO (PPM]| % ERROR MO PWGTUAL MO, (PPM| ERROR NO, (FPMI| % ERROR NO,
ZERO 0.00 0.20 0,00 0.00 0.40 0.00 0.00
1 100.00 100,10 0,10 0.10 100.00 100.9 0.50
2 200,00 205.30 5.30 265 200,00 2004 1.00
3 300,00 303,10 310 1.03 300.00 308.7 1.52
4 400,00 399 B0 -0.20 .0.05 400.00 3999 1.89
AVERAGE (%) .00 .01
500.0
y =1.002200x + 1.260000 —4— IDEAL {PPU}
: R*=10.009772
400.0 -~ il ACTLIAL NO) [PPM]
=
& 500.0 - — i ACTUAL NOX (PR}
e (Ll IDIEAL (PRI
2000 A
g 1000 o : = =
0.0 T T T T
0.0 100.0 2000 300.0 400.0 500.0

[[SALIBRATED BY : Annrin Hdcundng

e ez

‘ﬁ'ﬂmﬁugﬂmai‘mmnﬂnLﬁmiu: aunedy enfioundmd Tnadiof : 02-515-8087

C/eg)—

lmui 388 nUUFEAIAILEN LWINTUNTINEY LIRSRSNT Nfamwy 10800 TwsAwe : 0-2515-8989 Twemns : 0-2515-8988 E-Mall : Info@kinetics co.th




K€ KINETICS

uiem lawiiad Aaddasdu $nm

KINETICS CORPORATION LTD.

sranunanmsTanualiuiisugUnsninsaainanniweinia

A / waeay ; uEiv Fuacfwandan drin

swdeginenl / iATnailn : NO, Analyzer
jumaegingni / tATnailn : 200€

Suf ;22202566

udvmgnEn : Telodyno API

winmsagunaal/ wTeafle . 2287

TEST VALUES
APl MODEL 200E BEFORE AFTER
1 |RANGE 50 - 20,000 PPIA 5000 500.0
2 |[sTaBILITY <1PPM 0.4 0.1
3 |SAMPLE FLOW 500 £ 10% ce/min 506 513
4 |OZONE FLOW B0 £ 10% co/min 81 80
5 |P™T mv 53.8 61.5
& [NORM PMT mv 5.7 318
7 |AZERO -20 To 150 mV a4 39.3
8 [HPvs 400 - 900 V 753 756
9 |RX CELL TEMP 50+1°C 50.0 50.0
10 |[BOX TEMP AMBIENT + 5°C 300 30.5
11 |PMT TEMP 7:2°C 6.6 6.7
12 |MOLY TEMP 315+5°C 316.7 3148
13 |RX CELL PRESSURE <10in - Hg-A 15 7.7
14 |SAMPLE PRESSURE 25 - 35,in - Hg-A 231 28.4
15 |NOX SLOPE 10203 0.224 1.070
16 |NOX OFFSET 50 To 150 1.8 54
17 |NO SLOPE 10203 0.342 0.943
18 [NO OFFSET -50 To 150 10 2.7
19 [NO SAMPLE READING PPM 1.6 58
20 |NOZ SAMPLE READING PPM 18.8 104
21 [NOX SAMPLE READING M 233 18.1
22 |OPTIC TEST 2000 £ 1000 mV 21785 21885
23 |FLECTRICAL TEST 2000 £ 1000 mV 1724.2 1728.2
24 |VOLTAGE TEST 45V 412V +15V 15V 5.18/ 12.40 /15,407 -15.18 5.20/ 12.50 /15.60/ -15.14
25 [ZEROGAS NO/NOx 0.00/0.00 PPM 03138 02/0.7
28 [SPAN GAS  NO/NOx 400.00 / 400.00 PPM 341.9/300.6 399.8/399.9

MBIV

Wit © -Ring 6 PCs . wAun SS Filler 3 PCs iUt Spring 3 PCs

rosnrfenmfnFEu A Umalla nfuniiesa : qaunwstt tRaunimd
(el 388 ouuFIAAlen wanedlmainmey 1eeRdns naomv 10900 Tnadw : 0-2515-8999 Tnrans : 0-2515-8988 E-Mail : Info@kinetics.co.th

4
sadwiag (Signature)

neAny : 0-2515-8987




Airgas Specialty Gascs
Alrgas USA, LIC
1 6141 Easton Road

e Bldg 2
an Air Liquide company Plumsteadville, PA 18949
Alrgas.com

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number: EO04NI9SE15A0822 Reference Number. 160-402045891-1
Cylinder Number: CC745169 Cylinder Volume: 144 4 CF
Laboratory: 124 - Plumsteadville - PA Cylinder Pressure: 2015 PSIG
PGVP Number: A12021 Valve Outlat’ 860

Cas Code: CO,NO,NOX,S02 BALN Certification Date:  Mar 10, 2021

Expiration Date: Mar 10, 2029

Cerlification performed in accordance with "EPA Traceabilty Protocol for Assay and Cerfication of Gasacus Catvration Standards {May 2012)" decument EPA
600/R-12/531, using the a3say procedures listed. Analytical Methodology does not require correction for analytical Interference. This cylinder has a total anajytical
urcartainty as stated below with a confidence level of 96% There are no significant Impurities which affect the use of this calibration mbdure, All concentrations are on a
maole/maie basis unless stharwise noted

Da Not Usa This Cylinder below 100 psio. i.e. 0.7 magapascals,
ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay
Concentration Concentration Method Uncertainty Dates
NOX 53,00 PPM 6340 PPM G1 +/- 1.1% NIST Traceabie 03/03/2021, 03/10/2021
NITRIC OXIDE 53.00 PPM 53.40 PPM G1 +/- 1.1% NIST Traceable 03/03/2021, 03/110/2021
SULFUR DIOXIDE 53.00 PPM 53.79 PPM G1 +/- 0.9% NIST Traceable 03/03/2021, 03/10/2021
CARBON MONOXIDE 4500 PPM 4512 FPM G1 +/-0.6% NIST Traceable 03/04/2021
NITROGEN Balance
CALIBRATION ST ANDARDS
Type Lot ID Cylinder No Concentration Uncertainty Expiration Date
NTRM 07060227 EB0079116 1003 PPM NITRIC OXIDE/NITROGEN +/-1.0% Jul 23, 2023
PRM 12386 D685025 9.91 PPM AIRNITROGEN DIOXIDE 2.0% Feb 20, 2020
GMIS 124206889 CCazaro7 4.028 PPM NITROGEN DIOXIDE/NITROGEN 2.1% Aug 15, 2021
NTRM 16010203 KALDO3087 97.68 PPM SULFUR DIOXIDE/NITROGEN +/-0.8% Dec 23, 2021
NTRM 08012341 KALOD4716 4857 PPM CARBON MONOXIDE/NITROGEN +/-0.6% Jun 07, 2024
The SRM, PRM or RGM noted abova is only In reference to the GMIS uses in the 3533y and not part of the analjsis.
ANALYTICAL EQUIPMENT
Instrument/Make/Modal Analytical Principle Last Multipoint Calibration
SIEMENS ULTRAMAT & N1 KD57¢9 NDIR Feb 28, 2021
Nicolet IS50 FTIR AUP2010245 NO FTIR Fab 11, 2021
Nicolet iS50 FTIR AUP2010245 NO2 FTIR Feb 22, 2021
Nicolet iS50 FTIR AUP2010245 S0z FTIR Feb 18, 2021

Triad Data Available Upon Request

NOTES:
Gross Weight: 28.1 Kg
Net Weight: 4.6 Kg

Page 1 of 160-402045681.1



MULTI POINT CALIBRATION REPORT

[CUSTOMER NAME : uidm TiussRananfey $1in

EEQU:FMEMT NAME : NO, Analyzer

PMNUFAGTUHER : Toledyne AP MODEL : 200E SERIAL NUMBER : 2288
[STANDARD GAS CONCENTRATION (PPM) : 534 CERTIFIED DATE : CCT45169
ICYLINDER PRESSURE (PSIG) : 1600 CERTIFIED DATE : Mar 10 2021

ICERTIFIED BY : AIRGAS SPECIALTY GASES

IEJ(FIHED DATE ; Mar 10 2029

[[CALIBRATED BY : Arwriy pREn i

CALIBRATION RESULTS
CALIBRATION RESULTS
POINT NO
IDEAL (PPM) [ACTUAL NG (PP ERROR MO (PPM)| % ERROR MO [AOTUAL NO, [PPM| ERROR NO, [PPM)| % ERROR MO,
ZERO 0.00 0.10 Q.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 6.40 3.20 208,70 B.70 4,35

a 300.00 30540 540 1.80 30730 7.30 2.43

4 400.00 3850 <0.50 0.13 AD0.50 0.50 0.13

AVERAGE (%) oo 0.0
500.0
y = 1.004100x + 1.480000 =4 DEAL FPU)
R?* = (0.999581
= 400.0 =={— ACTLIAL NO (PP}
=
&'. 3000 4 — - ACTUAL NOX (PR
——— L (AL PPN
2000
i}
g
g 100.0
u'n o L] T L] T
0.0 100.0 200.0 300.0 400.0 500.0
Input Concantralion (PPM)
DATE - 566

[ﬁmmﬁuuﬂmnﬁumnﬁmﬁ.min: Aruwrin gvimundne Teedmd : 02-515-8087

iwafl 388 OUUTIRINIHEN WEIITUNRINYN IRSASTT NTan 10000 TwsdAwd : 0-2515-8999 TnmemnT : 0-2515-89688 E-Mall : Infofkinetics co.th




K€ KINETICS

usun lawdad Aeddaistu 4in

KINETICS CORPORATION LTD.

sEnusamMsTaNIazfuinunnsniasadinannIna A
§0f / misean - vidn FiuasRouandan 410 Fuii © 20102/2586
s'mi'aqdnsni' I \A3nsin - NO,, Analyzer 1amguan - Taledyne AP

fuwnsglngnl / iniaeiie : 200E wanewagUnini / inineiin ; 2288

TEST VALUES
APl MODEL 200E AEFORE AFTER

1 |RANGE 50 - 20,000 PPM 500.0 5000
2 [STABILITY <1PPM 0.2 0.1

3 [SAMPLE FLOW 500 + 10% Ge/min 488 488

4 |OZONE FLOW 80 + 10% co/min 30 B0

5 |PMT mv 61.1 58.9

6 [NORM PMT mv 3.1 -0.0

7 |AZERO -20 To 150 mV 5.8 61.4

8 |HPVS 400 - 200V 728 73.6

9 |RX CELL TEMP 50+1°C LY 50.0
10 |BOX TEMP AMBIENT + 5§ ﬂc 20 309
11 |PMT TEMP 7:2°%C 68 8.9
12 |[MOLY TEMP 315+5°C 365 3158
13 |RX CELL PRESSURF <10 In - Hg-A 51 51
14 |SAMPLE PRESSURE 25-35in - Hg-A 25 28.5
15 |NOX SLOFE 10203 1.038 1.017
16 |NOX OFFSET -50 To 150 05 35
17 |NO SLOPE 1.0£03 0.298 0.970
18 |NO OFFSET -50 To 150 29 -7.16
19 |[NO SAMPLE READING PPM B 1.2
20 |NO2 SAMPLE READING PPM 39 8.4
21 |NOX SAMPLE READING PPM 55 98
22 |OPTIC TEST 2000 2 1000 mV 2613.6 26495
23 |ELECTRICAL TEST 2000 £ 1000 mV 2477.2 2478.9
24 [VOLTAGE TEST +5V  +12V 415V 15V 5,20/ 12,50 15,50/ -15.14 5,20/ 12.50 /15.60/ -15.14
25 |ZERO GAS  NO/NOx 0.00/0.00 PPM 2427 -0.0 /0.0
26 |SPAN GAS  NO/NOx 400,00 / 400,00 PPM 332,1/200.9 399.6/ 399.8

MHIBNG

-l O -Ring 6 PCs , alft S8 Fiter 3 PCs Wt Soring 3 PCs

AMUBNWUM (Signatura)

AesmsfioyaifiFumdumaila ngninfinse : Annsdt mRsuing Tnedinf : 0-2515-8987
LRUM 368 OULTIATIMN WISSIMINEN LIRSAENT NN 10900 Tnadved: 0-2515-8993 Tniany : 0-2515-8988 E-Mall : Info@kinetics.co.th



Alrgas.

an Alr Liquide company

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Alrgas Specialty Gases
Airgas USA, LLC

6141 Easton Road

Bldg 2

Plumsteadville, PA 18949
Alrgas.com

Part Number: EO4NISSE15A0822 Reference Number: 160-402045691-1
Cylinder Number; CC745189 Cylinder Volume. 144.4 CF
Laboratory: 124 - Plumsteadville - PA Cylinder Pressure; 2015 PSIG
PGVP Number: A12021 Valve Outlet: 680

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

Expiration Date: Mar 10 2029

mole/mole basls unless ctharwise noled
Da Not Use This Cylinder below 100 psig, [e. 0.7 megapascals.

ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay
Concentration Concentration Method Uncertainty Dates
NOX 53.00 PPM 53.40 PPM Gi += 1.4% 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, 0310/2021
CARBON MONOXIDE 4500 PPM 4512 PPM G1 +/- 0.6% NIST Traceable 03/04/2021
NITROGEN Balance
CALIBRATION STANDARDS
Type Lot ID Cylinder No Concentration Uncertainty Expiration Date
NTRM 07060227 EB0079116 100.3 PPM NITRIC OXIDENITROGEN +-1.0% Jul 23, 2023
PRM 12386 D685025 9.91 PPM AIRNITROGEN DIOXIDE 2.0% Feb 20, 2020
GMIS 124206880 CC3az3ror 4.028 PPM NITROGEN DIOXIDE/NITROGEN 2.1% Aug 15, 2021
NTRM 16010203 KAL003087 §7.69 PPM SULFUR DIOXIDE/NITROGEN +/-0.8% Dec 23, 2021
NTRM 08012341 KALOD4716 4857 PPM CARBON MONOXIDE/NITROGEN +1- 0.6% Jun 07, 2024
The SRM. PRM or RGM nated above is only In referenca to the GMIS usad in the 2533y and not pan of the anal/sis.
ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipoint Calibration
SIEMENS ULTRAMAT & N1KD579 NDIR Feb 28, 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 Fab 18, 2021
Triad Data Available Upon Request = d 5]
NOTES: o 2
Gross Welght 28.1 Kg
Net Weight: 4.6 Kg
N’
c LA 3
[=] . o 2

Page 1 of 160-402045691.1



SITHIPORN/

associates — o
Test Report Calibration

Ecotech EC9841 Nitrogen Oxides Analyzer

Issued By Sithiporn Associates Company Limited Calibration Date 2-Mar-2023
Owner Name Life & Environment Co.,Ltd. Product Brand Ecotech
Certificate Number  17690-1 Type Systematic  Analyzer Ambient Monitoring
Medel : EC9841 Serial Number : 02-0409
Calibration Standard equipment : Std. Gas Mixture Cylindar Number EB0140749 Expired Date 10-Mar-2024
Brand > Airgas

Components Concentration

Carbon Monoxide (CO) 4498 PPM

Nitric Oxide (NO) 4569 PPM

Sulfur Dioxide (S0,) _ 4554 PPM

Nitrogen (N,) Balance

Calibration Setting
Span Instrument Gain 9637 Start Time 13:00

Zero NO 0 0

Zero NO, 0 1 o

Span NO 400 g9 -0.25

Span NO, 400 401 0.25
Span Instrument Gain 13.546 Finish Time 13:35

USEN ansnsuealwsiea 9100
R SSOCIATES COMPANY LIMITED b %
Signalture Approved

- v e e

uSHn @nims wedlvdiea Hiin Sithiporn Associates Co., Ltd.
451-451/1 QUUISUGS WIONNNFNG WENINGR NSINKY 10700 [NS. 0-2433-B331, 0-2435-8800, 0-2431-9191 UNA : 0-2433-1679, 0-2434-9510
451-451/1 Sirinthom Road, Bangbumry, Bangplud, Bangkok 10700 Thailand Tel. (662) 433-8331, 435-8800, 434-9191 Fax: (662) 4331679, 434-9510
EMAIL:center@sithiphorn.com  www.sithiphorn.com



Airgas Specialty Gases

Airgas USA, LLC
4 6141 Easton Road
Bldg 2

#n Alr Liquide compepy Plumsteadville, PA 18949

Alrgas. com
CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol
Part Number: EQ4NISSE15A00V3 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 Cerlification Date:  Mar 10, 2021

Exglratlon Date: MEE lgi 222‘ p—————
ocumant EPA

Cenmcation parformed in accardance with "EPA Traceabdty Protocol for Assay and Certification of Gaseous Cafibration Standards (May 2012)" d

G00/R-12/5631, using the assay procedures listad. Mathodalagy does nol requine correction for analytcal interference. This cylinder has a total analytical

uncartainty as steted below with 3 corfidence level of 95%. Thare are no signinicant impurities which affect the use of this cafibration mixture. All concentrations are o0 a
mole/mole basis unloss otherwise noted

E No} Hn mh (“m ﬁ Eﬂ ]ﬂ nial Lo 0.7 megapascals
ANALYTICAL RESULTS

Component Requosted Actual Protocol Total Relative Assay

Concentration Concentration Method Uncertainty Dates
NOX 45,00 PPM 45.70 PPM 61 +/- 1.1% NIST Traceable 03/03/2021, 03/10/2021
NITRIC OXIDE 45.00 PPM 45.69 PPM G +/- 1.1% NIST Tracaable 03/0372021, 03/10/2021
SULFUR DIOXIDE 45.00 PPM 45.54 PPM Gt +/- 1.1% NIST Tracoable 03/03/2021, 03/10/2021
CARBON MONOXIDE 4500 FPM 4498 PPM Gt +/- 0.6% NIST Traceable 03/04/2021

NITROGEN Balance
CALIBRATION STANDARDS

Type LotID Cylinder No Concentration Uncertainty Expiration Date
NTRM 200611-04 CC707968 49 82 PPM NITRIC OXIDE/NITROGEN +-1.0% Feb 02, 2025
PRM 12386 0685025 0,01 PPM AIRNITROGEN DIOXIDE 2.0% Feb 20, 2020
GMIS 124206889 €C323707 4.028 PPM NITROGEN DIOXIDE/NITROGEN 21% Aug 15, 2021
NTRM 0141708 KAL003180 49.67 PPM SULFUR DIOXIDE/NITROGEN +/- 1.0% Jun 20, 2022
NTRM 08012341 KALOD4718 4857 PPM CARBON MONOXIDE/NITROGEN +- 0.6% Jun 07, 2024

The SRM, PRM or RGM noted above |s only in reference to the GMIS used in the assay and not part of tha analysi

ANALYTICAL EQUIPMENT

Instrument/Make/Model Analytical Principle Last Multipoint Calibration
SIEMENS ULTRAMAT 6 N1KD579 NDIR Feb 26, 2021
Nicolat (S50 FTIR AUP2010245 NO FTIR Feb 11, 2021
Nicolet iS50 FTIR AUP2010245 NO2 FTIR Feb 22, 2021
Nicolel iS50 FTIR AUP2010246 SO2 FTIR Feb 18, 2021

#
Triad Data Avallable Upon Request

NOTES:

Gross Weight 28.4 Kg

Net Weight: 4.6 Kg
PO# 5221000722

[ACCREDITED/

CERT 3082.05

Page 1 of 160-402036564-1
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SITHIPORN,
skt Maintenance and Calibration Report

Wind Direction Sensor

Met One Instrument Model: 034B S/N. : Y1846
Date 31 .anuary 2023 Start Time 14:30
Data Logger : Metone Model: 466A SIN.: Y1191

Customer : Life & Environment Co.,Ltd.

Maintenance

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 0.0 2500 2.500
90 90 0.0 0,625 0.625
180 180 0.0 1.250  1.250
270 270 N 0.0 1.875 1.87/5

Finish Time 17:00

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 : ........... A . ...............



SITHIPORN;

associates

Wind Speed Sensor

Met One Instrument Model: 0348

Date 31 January 2023

Calibrator : Metone Model: 053-220

Data Logger : Metone Model: 466A

Maintenance and Calibration Report

SIN. : Y1846
Start Time 14:30

S/N.: W15225

S/N.: Y1191

Customer : Life & Environment Co.,Ltd.

Maintenance

Replace Front Bearing O Yes No
Replace Back Bearing [ ves No
Replace Shaft Coupler I Yes No
Replace Hub O yes [ No
Testing Result
Cenerate Speed Reading
% Error
RPM Expect (MPS) Logger
0 0.30 0.30 0.0
100 2.94 3.10 -5.4
200 5.61 5.50 20
i 300 7 8.27 8.30 -0.4
B 400 j - 10.93 o 11.10 -1.6
500 13.60 13.50 0.7 I
Finish Time 17:00
Comment : Set the offset of WS is 0.3 mv/s.

Test by force to rotate tha WS sensor from 0 - 500 round per secend.

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

E

ngineer Name :
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Certificate of Calibration
Certificate Number : SPR23020564-1 Page: 1 of 3

Customer

: Life and Environment Co., Ltd.

90, 92, 94 Soi On-Nuch 84, Srinakarn Rd., On-Nuch, Suanluang,

Bangkok 10250

Equipment Name

Sound Level Meter

Manufacturer Puisar

Model 45

Serial Number PN2449

ID. Number N/A

Environmental Conditions

Ambient Temperature 23°cY 8°C Received Date 28 Feb 2023
Relative Humidity 50% T 15 % Calibration Date 01 Mar 2023
Location of Calibration In-Lab Recommend Due Date 01 Mar 2024
Calibration Procedure SP-CPE-04-01 Date of Issue 02 Mar 2023

Method of Calibration

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

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

All calibrations are performed within manufacture’s spacifications. The calibration certificate shall not be

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

( Ms.Bussakom Chaikaew )

Calibrated by : Mr.Chumpon Dokpikul

Calibration Officer

Autharized Signatory

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

Certificate Number : SPR23020564-1 Page : 2 of 3
Reference Standards
Equipment Name Model Serial No. Certificate No. | Due. Date
Sound Level Calibrator ST-120 211203773 EEL.BP. 114/01686| 17 Jan 2024

JULEHIESHINARKINGEE MMM RLEY

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

Y METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

AR Naan Rrerdisies Rows
E Z AMECAMEDITED
“;{:“‘_f:\‘\‘\\? R e —
Sl CiLBRATION Akl
MHERIRAL MEAT AT NT
AT - 2O%0

Certificata No, : SPR23020564-1 Page : 3 of 3
Range : 94 to 114 dB Function : @1kHz
Select A Unit : dB
Standard UUC Reading Error Uncertainty
Seiting Fast Slow Fast Slow ()
94 941 84.1 0.1 0.1 0.15
114 113.8 113.9 -0.1 -0.1 0.15
Select C Unit : dB
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow (+)
94 94.1 94 .1 0.1 0.1 0.15
114 113.9 113.8 -0.1 =07 0.15
Select 7 Unit : dB
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow (£)
94 941 94.1 0.1 0.1 0.15
114 113.9 113.9 -0.1 -0.1 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 Number . SPR23020564-2 Page: 1 of 3

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

Equipment Name Sound Level Meter

Manufacturer Pulsar

Model 45

Serial Number PN2450

ID. Number N/A

Environmental Conditions

Ambient Temperature 23°C T 3°C Received Date 28 Feb 2023

Relative Humidity

Location of Calibration

Calibration Procedure

Method of Calibration

50% T15%
In-Lab

SP-CPE-04-01

Calibration Date

Recommend Due Date

Date of Issue

01 Mar 2023
01 Mar 2024

02 Mar 2023

This certifies that the above instrument was calibrated in compliance wth 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 metrolocy institute, Natural physical constants,

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

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

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

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

reproduced except in full,without written approval of 8P Melrology Systam (Thailand).

Calibrated by

Mr.Chumpon Dokpikul

Calibration Officer

Approved by

( Ms.Bussakorn Chaikasew )

Authorized Signatory

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

Calibration Report

: SPR23020564-2

Reference Standards

afae

e ey

Ha Lo CALMIRATION AND
AIT - poga

Page :2 of 3

Equipment Name

Model

Serial Mo.

Certificate No.

Due. Date

Sound Level Calibrator

5T-120

211203773

EEL.BP. 114/0166

17 Jan 2024

Traceability

This certification is traceable to the Intermnational System of Unit maintained at

TISTR - Thailand Institute of Scientific and Technological Research

SP-FM-04-15 rev.0

ACCREDITED

DLATMECAAL EASLIECNT



184 Suel

ILELLnLy

ALEE g

LEER"MAW

CHIRAE !__:1 INeEp

METROLOGY SYSTEM ( THAILAND ) CO.,LTD.
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Result of Calibration e
Certificate No. : SPR23020564-2 Page: 3 of 3
Range : 94 114 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
114 113.9 113.9 -0.1 -0.1 0.15
Select C Unit : dB
UUC Readi E ]
Standard eading rror Uncertainty
Setting Fast Slow Fast Slow (%)
94 94.0 24.0 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 (£)
94 84.0 g4.0 0.0 0.0 0.15
114 1139 113.8 -0.1 =01 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

(5] Certificate Number T SPR23020564-3 Page : 1 of 3

OO

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
o Manufacturer * Pulsar

; Model . 45

;_ Serial Number : PN2451

ID. Number ©ON/A

= Environmental Conditions

= Ambient Temperature ¥ 23t g Received Dzte : 28 Feb 2023
3 Relative Humidity : 50% T15% Calibration Date : 01 Mar 2023
: Location of Calibration t In-Lab Recommend Due Date : 01 Mar 2024
— Callbration Procedure : SP-CPE-04-01 Date of Issue 1 02 Mar 2023

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

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

MAV

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

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

Calibrated by : Mr.Chumpon Dokpikul Approved by : _

Calibration Officer { Ms.Bussakorn Chaikaew )

nes

HEGSEINRLY

Authorized Signatory

SP-FM-04-15 rev.0
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Certificate Number : SPR23020564-3 Page :2 of 3

Reference Standards
l Equipment Name Model Serial No. Cerificate Mo. | Due. Date
iEﬂund 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 ~ ~ —=5—
Certificate Mo. : SPR23020564-3 Page :3of 3
Range : 94 to 114  dB Function: @1kHz
Select A _Unit: dB
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow (£)
94 94.1 a4 1 0.1 0.1 015
114 114.0 114.0 0.0 0.0 0.15
Select C Unit : dB _
Standard UUC Reading Error Uncertainty
Setling Fast Slow Fast Slow (£)
94 94.1 g94.1 0.1 0.1 0.15
114 114.0 114.0 0.0 0.0 0.15
Select Z Unit : dB
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Siow (£)
94 941 94,1 0.1 0.1 0.15
114 114.0 114.0 0.0 0.0 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



el NSC*TISI*T;S 17025
13<TISTH CALIBRATION 0037

Submitted by
Address
Calibrated at

Preamplificr

Date of Receipt

Request No. 21-66/0221

Standards used :
1.

o0 =1 v Wn B e b

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

CALIBRATION CERTIFICATE

: Life and Environment Co., Ltd.

MTC No. EEL. BP. 159/0166

- 90,92.94 Soi On-Nuch 64, Srinakarin Rd., On-Nuch, Suanluang, Bangkok 10230,
. 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 : Integrating Sound Level Meter Temperature
Manufacturer : ACO Relative Humidity
Model 1 6236 Ambient Pressure
Serial No. : 142011

Microphone : Type 7052NR No.52766

-

Band Pass Filter Stanford Research Systems SR 650 S/N 28712.

. Condenser Microphone Briiel&Kjar 4180 S/N 2889871.

. Decade Attenuator Ando AL-205 S/N 00464602.

. Function/Arbitrary Waveform Generator Agilent 33220A 8/N MY44042668.
. Digital Function Synthesizer NF Electronic Instruments DF-193A S/N 122037.
. Digital Multimeter Fluke 8520A S/N 4985007.

. Pistonphone Rion NC-72 §/N 00402446.

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

: 16 Jan. 2023

Date of Calibration  : 7-8 Feb. 2023

1(23+3)°C
:(50£15) %
:(101.325+1.5) kPa

1/9

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

Pla__

Advertising the Report/Certificate and publicity of the results except In full are prohibited unless written permission (s aebtained fram the governor of TISTR

Head Qffice

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

FRLBLMTC.002 Rev.d

Office/Laboratory Office
35 Mu 3 Tamben Khlong Ha, Amphoe Khlong Luang,  Sol 1C, Bangpoo Industrial Estate, Sukhumit Road, 196 Phahomyothin Road, Chatuchak, Bangkok 10900,
Changwat Pathumthani 12120, Thalland Armphoe Muang, Changwat Samutprakan 10280, Thailand  Thailand
Tel. (56) 0 2323 1672-80 ext. 115, 116 Tel. (56) 0 2579 1121-30 et 5219, 5225, 5217
Fax. (66) 0 2323 9165 Fax. (66) 0 2579 8592

E-mail : rumpaigtistr.orth Websitewwweetistrorth  E-mail : mtcg@tistr.onth

E-mail : sumalee@tistr.orth




— NSC-TISI-TIS 17025
A9TISTR  CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No, 21-66/0221 MTC No. EEL. BP. 159/0166

9, Power Amplifier Britel&Kjezr 2706 S/N 1517650.
10. Speaker Tannoy Limited, Great Britain British Patent No. 21 5300.
11. Digital Multimeter Agilent 34401 A 8/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-102-03, 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  : 7-8 Feh. 2023 219
Aa.

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 govemnaor of TISTR.

FLBLAMTC.002 Rewv.d

Head Office Office/Laboratory Office

35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang,  Sol 1C, Bangpoo Industrial Estate, Sukhurmit Road, 196 Phahoryothin Road, Chatuchak, Banghok 10900,
Changwat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thatand  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 9185 Faoe. (66) 0 2579 8592

E-mall : umpaigtistr.orth Websitemwwwtistrorth  E-mail : mtcgtistr.or.th E-mail : sumalee@tistr.onth




NSC-TISI-TIS 17025
CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-66/0221

1. Absolute Sensitivity

MTC Ne. EEL. BP. 159/0166

Reference Measured value (dB) | Deviation | Accepiance | Unceriainly Maximum-permitted
Acoustic Signal valug  |limit Class 2 uncertainty of measurement
(dB) Before aﬁjuﬂl After adjust]  (dB) (+dB) (+dB) (+dB)
113.96 114.2 114.0 0.0 1.0 0.30 N/A

Note: The external calibration adjustment was firstly performed. The internal calibration adjustment

was then completed at the display of 114.2 dB.

2. Self-generated noise
2.1 Normal test

Measured value Uncertainty Maximum-permilted
(dB) (+dB) uncertainty of measurement (+dB)
18.3 0.10 MIA

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

Date of Calibration

Frequency | Measured value | Uncertainty Maximum-permitted
Weighting (dB) (+dB) uncertainty of measurement (+dB)
A-Weight 13.9 0.10 NiA
C-Weight 20.2 0.10 N/A
Flat 259 0.10 MN/A
: 7-8 Feb. 2023 3/9
%

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

Head Office

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

Tel. (66) 0 2577 9000
Fae. (68)0 2577 9009

E-mail : rumpaigptistr.or.th Website:www tistr.orth

Office/Laboratory

Tel. (66) 0 2323 1672-80 ext. 115, 116
Fax [66) 0 2323 9165

E-rmail : mtcgptistr.or.th

FM.BLMTC.002 Rev.d
Office

S0l 1C, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahanyothin Road, Chatuchak, Bangkok 10900,
Amphoe Muarg, Changwat Samutprakan 10280, Thaland  Thalland

Tel, (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2579 8592
E-mall : sumalea@tistror.th
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A=TISTRA CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-66/0221

MTC No. EEL. BP. 139/0166

3. Acoustical signal test of frequency weightings

Frequency | Deviation from frequency response | Acceptance limit class 2 Unccrtninty' Maximum-permilted
(Hz) A-weight | C-weight Flat (dB} (#dB} |uncertainty of measurcment (+dB)
125 0.2 0.1 0.2 +1.5 0.45 0.6
1000 -0.4 -0.4 -0.4 +1.0 0.45 0.6
8 000 -4.1 -4.1 -3.8 +5.0 0.45 0.7
4, Electrical signal test of frequency weightings
Frequency | Deviation from frequency response | Acceptance limit class 2 | Uncertainty Maximum-permitied
{Hz) A-weight | C-weight Flat {dB) (+dB)} |uneertainty of measurement (+dB)
63 0.1 0.1 0.0 +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 +1.5 0.20 0.6
1 000 0.0 0.0 0.0 +1.0 0.20 0.6
2000 0.2 -0.1 0.1 +2.0 0.20 0.6
4 000 -0.4 -0.3 0.0 +3.0 0.20 0.6
& 000 0.5 -0.4 0.2 +5.0 0.20 0.7
Date of Calibration  : 7-8 Feb. 2023 ;: 9

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 obtalined from the govemnaor of TISTR.

Head Office

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

Tel. (66) 0 2577 9000
Fae. (66) 0 2577 9009

E-mail ; rumpai@tistr.orth Websitevaww tistr.orth

Office/Laboratory
5ol 1C, Bangpoo industrial Estate, Sukhurmvit Road,
Amphoe Muarg, Changwat Samutprakan 10260, Thailand

Tel. (66) 0 2323 167280 ext. 115, 116
Fax. (66) O 2323 9165

E-mail : mtc@tistr.or.th

Offic

FMLBLMTC.002 Rev.d

196 Phahomyothin Road, Chatuchak, Bamghkok 10900,
Thailand

Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fase (66) O 2579 8592
E-rmail : sumaleagistr.or.th
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NSC-TISI-TIS 17025
CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

MTC No. EEL. BP. 159/0166

Request No, 21-66/0221

5. Long-term stability

Time Measured Value | Deviated value | Acceptance limit Uncertainty Maximum-permitted
class 2 uneertainty of measurement
(dB) (dB) (+dB} (+dB) (+dB)
i i 0.0 0.3 0.10 0.1
End 24.0
6. Frequency and time weightings at 1 kHz
6.1 Frequency weightings at 1 kHz
Frequency | Measured value | Deviated value | Acceptance limit Uncertainty Maximum-permitied
Weighting class 2 uncertainty of measurement
(dB) (dB) (+dB) (+dB) (+dB)
A-weight 94.0 0.0 0.2 0.20 02
C-weight 94,0 0.0 0.2 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 Uneertainty Maximum-permilted
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
Leq 94.0 0.0 0.1 0.20 0.2
Date of Calibration  : 7-8 Feb. 2023 5/9
B

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 gowvernar of TISTR.

Head Office

35 Mu 3 Tambeon Khlang Ha, Amphee Khlong Luang,
Changwat Pathumthani 12120, Thailand

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

E-mail : rumpalg@tistr.orth Website s tistr.orth

Office/Laboratory
Soi 1C, Bangpoo Industrial Estate, Sukhumvit Road,
Amphoe Muang, Changwat Samutprakan 10280, Thaland
Tel (66) 0 2323 1672-80 ext. 115, 116
Fax. (66) 0 2323 9165

E-mail : micgtistr.or.th
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Request No, 21-66/0221

MTC No. EEL. BP, 159/0166

7. Level linearity on the reference level range

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

122 1222 0.2 1.1 0.30 0.3
121 121.2 0.2 1.1 0.30 0.3
120 120.2 0.2 1.1 0.30 0.3
119 118.9 0.1 1.1 0.30 0.3
114 114.0 0.0 1.1 0.30 0.3
109 109.1 0.1 1.1 0.30 0.3
104 104.1 0.1 1.1 0.30 0.3
99 99.1 0.1 1.1 0.30 0.3
94 94.0 0.0 1.1 0.30 0.3
89 89.1 0.1 1.1 0.30 0.3
54 84.1 0.1 1.1 0.30 0.3
79 79.1 0.1 L1 0.30 0.3
74 74.1 0.1 1.1 0.30 0.3
69 69.2 0.2 1.1 0.30 0.3
64 64.0 0.0 L1 0.30 0.3
59 59.0 0.0 1.1 0.30 0.3
54 54.0 0.0 1.1 0.30 0.3
49 49.0 0.0 1.1 0.30 0.3
44 44.0 0.0 1.1 0.30 0.3
39 39.0 0.0 1.1 0.30 0.3
34 34.0 0.0 1.l 0.30 0.3
Date of Calibration  : 7-8 Feb. 2023 6/9
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The results relate only to the itemns tested/calibrated or value assigned,

Advertising the Repart/Certificate and publicity of the results except in full are prohibited unless written permission s abtained from the governar of TISTR,
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Request No. 21-66/0221

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

MTC No. EEL. BP. 159/0166

Anticipated| Measured value | Deviated value | Acceptance limit Uncertainty Maximum-permitied
vilue class 2 uneertainty of measurement
(dB) (dB) (dB) (+dB) (+dB) (+dB)

33 33.2 0.2 11 0.30 0.3
12 32.2 0.2 1.1 0.30 0.3
31 313 0.3 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
valug | limit class 2 uncertainty of measurement
(dB} (dB) (dB) (+dB) (+dB) (+dB)

40-130 94.0 04.1 0.1 1.1 0.30 03

30-120 94.0 94.0 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 93.9 0.1 1.1 0.30 0.3
Date of Calibration  : 7-8 Feb. 2023 7/9
.

The resulls relate anly 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.
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No, 21-66/0221 MTC No. EEL. BP, 159/0166
8. Level lincarlity including the level range control
At reference level at 5 dB greater than the signal level that first clause an

indication of under-range on a level range

Range | Anticipated value| Measured value | Devialed |Acceplance Uncertainty Maximum-permitted
value | limit class 2 uncerfainty of measurement
(dB) (dB) (dB) (dB) (£dB) (+dB)

40-130 45 45.0 0.0 1.1 0.30 0.3
30-120 35 350 0.0 1.1 0.30 0.3
20-110 25 253 0.3 1.1 0.30 0.3
20-100 25 23.5 0.5 L1 0.30 0.3

20-90 25 25.2 0.2 1.1 0.30 0.3

20-80 25 254 0.4 1.1 0.30 0.3

9. Tone burst response

Time Toncburst Measured value | Devinted |Acceptance | Uncerlainty Maximum-permitted
Weighting Duration, Th value limit class 2 uncertainty of measurement
(ms) (dB) (dB} (dB) (+dB) (+dB)
200 115.8 -0.2 +1.0 0.20 0.3
Fast 2 08.8 -0.2 +1.0;-25| 020 0.3
0.25 89.6 -0.4 +1.5;-50] 020 0.3
200 109.4 -0.2 +1.0 0.20 0.3
Slow
2 89.8 0.2 +1.0,-5.0| 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,-5.0f 020 0.3
Date of Calibration  : 7-8 Feb. 2023 B/9
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Advertising the Report/Certificate and publicity of the resuits except in full are prohibited unless written permission s obtained from the governor of TISTR.
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No, 21-66/0221 MTC No. EEL. BP. 155/0166

10. Peak C sound level

(Mr. Pannasit Phasingsri)

Mumber of eycles in | Anticipated | Measured | Deviated |Acceplance | Uncertainty Maximum-permitted
test signal value value value  |limit class 2 uncertainly of measurement
(dB) (dB) (dB) (+dB) (+dB) (+dB)
Complete cycle 125.4 125.8 0.4 30 0.20 0.35
Positive half cycle 124.4 1242 -0.2 2.0 0.20 0.35
Megative half cycle 124.4 124.2 -0.2 2.0 0.20 0.35
11. Overload indication
Measured value (dB) Deviated |Acceptance | Uncertainty Maximum-permitted
Positive Megative value  [limit class 2 uncertainty of measurement
onc-half cycle one-half cycle (dB) (+dB) (+dB) (+dB)
131.1 131.1 0.0 2.0 0.20 0.25
12. High-level stability
Time Measured Deviated value | Acceplance limit Uncertainty Maximum-permitted
class 2 uncertainty of measurement
value (dB) (dB) (+dB) (+dB) (+dB)
Begin 119.0
53 T 0.0 0.3 0.10 0.1
Calibrated by ‘-\/,,2,. 4' q? Approved by : #‘ﬂ""’m
B ”&m

..,.-\'.F-"""_'

e e e ]

m@'ﬁ : ‘ s

Electrical and %&J (ﬁ%l‘?‘iiﬂ}lrds Laboratory

Industrial Metrology and Testing Service Centre
Ref : 2011266011600170002

Date of Calibration : 7-8 Fehb. 2023

Date of Issue : 13 Feb. 2023

End of Certificate 9/9

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 ls obtained from the governar of TISTR,

FABLMTC.002 Rev.d
Head Office

Office/Laboratory
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Fax. (66) 0 2323 9165
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Office

196 Phahomyothin Road, Chatuchak, Bangkok 10900,
Thailand

Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2579 8592
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: Certificate of Calibration e
O Certificate Number : SPR23030570-2 e 1ot

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

v, Bangkek 10250

Equipment Name ¢ Sound Level Meter
T Manufacturer . ACO
= Model . 6236

Serial Number : 142012

=, ID. Number ¢ NO4

Environmental Conditions

Ambient Temperature 2 lgganct 98 Received Date ¢ 31 Mar 2023
3 Relative Humidity C 50% T159% Calibration Date + 07 Apr 2023
Location of Calibration . In-Lab Recommend Due Date . 07 Apr 2024
Calibration Procedure : SP-CPE-04-01 Date of Issue © 08 Apr 2023

Methad 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 usad 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 3s
received.Our decision rule is to contact the customer It the item pass and fail calibration when the results
include the uncertainties and the customer must determine if the results meets their needs
All calibrations are perfermed within manufacture's specifications, The calibration certificate shall not be

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

Calibrated by : Mr.Chumpon Dokpikul Approved by
Calibration Officer Mr.Nirut Loha )

Authorized Signatory

SP-FM-04-15 rev.0
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Calibration R .
0 Certificate Number : SPR23030570-2 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

Traceahility
g 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



Result of Calibration

METROLOGY SYSTEM ( THAILAND ) CO.,LTD.
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Certificate No. : SPR23030570-2 Page : 30f 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
114 113.8 113.8 -0.2 -0.2 0.15
Select C Unit : dB
Standard UUC Reading Error Uncertainky
Setting Fast Slow Fast Slow ()
94 94.0 94.0 0.0 0.0 0.15
114 113.7 113.7 -0.3 0.3 0.15
Select 7 Unit : dB8
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow (+)
a4 94.0 894.0 0.0 0.0 0.15
114 113.7 113.7 -0.3 .3 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 : SPR23030570-1 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
Manutacturer : ACO
Model : 6236
Serial Number © 142013
ID. Number . No.b

Environmental Conditions

Ambient Temperature : 939G T 3.°C Received Date : 31 Mar 2023
Relative Humidity 0% T15% Calibration Date : 07 Apr 2023
Location of Calibration . In-Lab Recommend Due Date ¢ 07 Apr 2024
Calibration Procedure . SP-CPE-04-01 Date of Issue 1 08 Apr 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.Qur decision rule is to contact the customer if the item pass and fail calibration when the results
include the uncertainties and the customer must determine if the results meets their needs.

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

reproduced except In full without written approval of SP Metrology Systam (Thes

Calibrated by : Mr.Chumpon Dokpikul Approved by

Calibration Officer { Mr.Nirut Loha)

Authonized Signatory

SP-FM-04-15 rev.0
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Certificate Number @ SPR23030570-1 Page :2 of 3
Reference Standards
Equipment Name Model Serial Mo. Certificate No. | Due. Date
Sound Level Calibrator 5T-120 211203773 EEL.BP. 114/0166| 17 Jan 2024

Traceability

o 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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 METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

. . R R
Result of Calibration o
Certificate No. : SPR23030570-1 Page: 3 of 3
Hange : 94 to 114 dB Function: @1kHz
Select A Linit + dB
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow (£)
94 94.0 94.0 0.0 0.0 0.15
114 113.7 113.7 -0.3 -0.3 0.15
Sglect  C Unit : dB
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow (£)
94 94.0 94.0 0.0 0.0 0.15
114 113.7 113.7 -0.3 -0.3 0.15
Select £ Unit : dB
Standard UUC Reading Error Unicertainty
Setting Fast Slow Fast Slow (+)
04 941 941 .1 0.1 0.15
114 113.8 113.8 -0.2 =02 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 & level of confidence approximately 95%.
- End of Certificate -

SP-FM-04-15 REV.0
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CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-66/0221 MTC No. EEL. BP. 158/0166

CALIBRATION CERTIFICATE

Submitted by : Life and Environment Co.,Ltd.
Address : 90,9294 Soi On-MNuch 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., Muang, Samutprakan 10280.

Instrument Calibrated : Ambient Environment

Description : Acoustic Calibrator Temperature :(23+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 Attenuvator Tamagawa TPA-303A S/N OF 2214,

4, Digital Multimeter Agilent 34401 A S/N MY 44005560.

5. Pressure Transmitter Vaisala PTB202AD S/N T0650001.

6. Audio Analyzer Keithley 2015-P /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 ¢ 16 Jan. 2023

Date of Calibration : 23 Jan. 2023 1/3 W,

The resudts 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 wiitten permission is obtained from the governar of TISTR,

FM.BLMTC.002 Rev.d
Head Office Office/Laboratory Office
35 Mu 3 Tambaon Khlong Ha, Amphoe Khlong Luang,  Soi 1C, Bangpoo Industrial Estate, Sukhurmwit Road, 196 Phahonyothin Aoad, Chatuchak, Bangkok 10900,
Changwat Pathumithani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thalland  Thalland
Tel. (66) 0 2577 9000 Tel. (66) O 2323 1672-80 ext. 115, 116 Tel. (68) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66} 0 2577 9009 Fax (66) 0 2323 9165 Fax. (66) 0 2579 8502

E-mail : rumpaigitistr.orth Websiteswwwtistrorth  E-mall : mitcgitistr.or.th E-mail : sumalesg@tistr.onth
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-66/0221 MTC No. EEL. BP. 158/0166
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 Qutput of Unit Under Test =94 dB re 200Pa at 1000 Hz
Acoustic Output in dB re 20puPa , 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) TECH0942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 93.95 -0.05 +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 999.4 -0.6 +1.5 +1.0%

3. Total distortion

Standard Microphone Measured Total distortion Uncertainty Tolerance limit
Type (%) (%) [EC60942:2003 Class |
1/2 inch Bruel&Kjaer 4180 2.65 +0.70 +3.0%

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

3. The microphone volume correction was not included,

Date of Calibration : 23 Jan. 2023 2/ V

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

FAWLBLMTC.002 Rev.d

Head Office Office/Laboratory Office

35 Mu 3 Tambon Khang Ha, Amphoe Khlong Luane, 5ol 1C, Bangpoo Industrial Estate, Sukhurmwvit Road, 196 Phahomypothin Aoad, Chatuchak, Banghok 10900,
Changwat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thailand ~ Thadland

Tel. (64) 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 9145 Fax. (66) 0 2579 8592

E-mail ; rumpaigtistr.or.th Website:wwwetistrorth  E-mail : mitcgtistr.or.th E-mall : sumalee@tistr.orth
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CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-66/0221 MTC No. EEL. BP. 158/0166
Nominal Qutput of Unit Under Test = 114 dB re 20uPa 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 |
1/2 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) 1EC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 999.4 -0.6 +1.5 +1.0%

3. Total Distortion

Standard Microphone Measured Total Distortion Uncertainty Tolerance limit
Type (%) {?5} IEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 0.40 +0.50 +3.0%

MNote : 1. No adjustment.

2. The calibrator pressure correction was not included,

3. The microphone volume correction was not included.

Calibrated by : Approved by :

(Mr.Weerachai Deechaiyae)

‘ar“'rf%

Elecirical and Electronic Standards Laboratory

Date of Calibration : 23 Jan. 2023 Industrial Metrology and Testing Service Centre

Date of Issue ; 24 Jan, 2023 Refl : 201126601 1600170001
End of Certificate 3/3

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 wiitten 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 Khlong Luang,  Sal 1C, Bangpoo Industrial Estate, Sukhumiit Road, 196 Phahomyothin Road, Chatuchak, Banghok 10900,
Changwat Pathumthani 12120, Thalland Amphoe Muang, Changwat Samutprakan 10280, Thalland  Thailand

Tel. (68) 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 2009 Fax, (66) 0 2323 9165 Fax. (66) 0 2579 B592

E-mall : rumpaigtistr.orth Websiteowwswtistrorth  E-mail : mitcgtistr.orth E-mail : sumaleegtistr.octh
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BARA SCIENTIFIC CO., LTD.

CALIBRAT

GC SYSTEM
GC-14B/C-R5A

ID NO.

REPORT NO.

DATE OF REPORT
COMPLETION DATE

GAS CHROMATOGRAPHY

PREVENTIVE MAINTENANCE/

ION

+C-A3-TK-6611-0300
:15 November 2023
:15 November 2023
:On November 2024

NEXT DUE DATE

SERIAL NUMBER C10733000756SA
CUSTOMER LIFE AND ENVIRONMENT CO., LTD.
90,92,94 SOI ON-NUCH 64,
ADDRESS
SRINAKARIN ROAD, ON-NUCH
SUANLUANG, BANGKOK 10250.
ATTENTION KHUN TUNYALUCK KREEPANICH
PHONE 02-320-0277-8 EXT.304,308
FAX 023200293
DONE BY Mr .Thanawat Pumpaka

SERVICE REPORT NO. TK-6611-0300

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

MR.Thanawat Pumpaka
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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-RSA

DETECTOR TYPE : FLAME IONIZATION DETECTOR (FID)
'
METHOD : SENSITIVITY TEST OF FID BY SHIMADZU CORPORATION, JAPAN.

CHEMICAL : N-HEXADECANE (C,s) 100ng/uL (HEPTANE SOVENT)

SPECIFICATION OF FID :S(C/g)OF C16 1S MORE THAN 0.01(C/q)
RESULT : SENSITIVITY OF FID CH1I = 0.0163 C/g
REPRODUCIBILITY : Area Value CH1 CV < 10.00 % = 1.566 %

Retention Time CH1 CV < 2.00 % = 0.348 %

ISSUED ON : 15 Novembexr 2023

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

APPROVED BY : -

(Mr.Thanawat Pumpaka)

SERVICE ENGINEER



e e o e B SARTORILS

Tel: +66 2643 83681-8 , e.mad: sorvico thailand@ssrorius com

(“ - Affa P it
& &
Q = ﬁ(_‘o of Calibration

Model Number: MSE125P-100-DU Certificate No, : 228C10254

Deseription : Semi-micro Balance lssued Date:  Monday, September 19, 2022
Serial Number: 28606077 Reference No. : 193856

Manufacturer : Sartorius o Page No. : 10f3

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

Calibrated Place : Lab Room

Calibrated By:  Mr. Chonchai Inthana Calibration
Calibration Date :  Friday, September 16, 2022 Procedure No. : This calibration was conducted by
Using in-house calibration procedure number (WI-003)

Based on UKAS LAB 14 : 2019

Metrological data : Ambients Conditions:

Capacity : 60/120 g Readability : 0.01/0.1 mg Temperature: = 24.7°C + 5.0°C
Humidity . 440%RH + _10.0%RH

Reasons for calibration Pressure _ %

[C] wew Instatiation  [] Sarvica / Repaired V] Re-calibration/ Maintenance Equipment Condition: ~ [Z] Good Operate  [[] Fair

Measurement Method UKAS Publication Ref :Lab 14

Tha measurament uncertainty stated is the expended uncertainty which is obtained from the standard uncertainty multiplied by the
coverage factor (k=2) to provide a level of confidence of approximately 95%. It is determined in accordance with the Guide to
Expression of Uncertainty in Measurement (GUM). The calibration certificate documents the traceability to National Standards, which
realiss the unit of measurement according to the International Standard System of Units (S1). Report of Tolerance came form list of
Sartorius Metrological Specifications,

Traceability:

Model Number Description Traceability Cetificate No. Due Date
YCS011-6522-00 | Sartorius weight set 1mg - 5000g E2,YCS011-522-00 SPC-RT C02212585 14-Sep-2023
MHB-3828D Humidity/Barometer/Temp Lutron MHB-382SD SPC-RT C19220444 | 5-Sep-2023

This certificate relata and apply this equipment only.

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

m =}
e |

VEr-H®

Mr.Chonchal Inthana(Technical Manager)

SOP FM 33 03 February 2022 U\l
N\




Sartorius (Thailand) Co., Ltd.

129 Rama 9 Road, Huaykwang, Huaykwang, Bangkok 10310

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

Model Number :

MSE125P-100-DU

Description : Semi-micro Balance
Serial Number: 28606077
Manufacturer : Sartorius

Calibration Results : Without Adjustment

SARTORILS

of Calibration

Certificate No. : 22BCI0254

Issued Date:  Monday, September 19, 2022
Reference No. : 193856

Page No. ; 20f3

Repeatability

The reproducibility is the ability of a weighing instrument to display nearly identical readouts

under constant test conditions when the same load within a

express reproducibility quantitatively,

ement series is pli

repeatedly on the weighing pan in the same manner. The standard deviation is used to

Eccentricity (Off-center loading error)

The off-center loading eror is yielded by the difference between the
readout of the load, i.e. 1/3 or 1/4 of maximim capacity, placed in the
middie of the weighing pan and between each of four additional
measurement points ( positions defined according to OIML R78).

Nominal Value : (Low Load) 5.00001 50.00002 Nominal value : 50 g
5 g 5.00001 50.00002 Tolerance 0.00015 g
Tolerance 5.00001 50.00002
0.000015 g 5.00001 50.00002 Difference
5.00002 50.00002 1 _
Nominal Value : (High Load) 5.00001 50.00001 2 | -0.00003
50 g 5.00002 50.00001 3 0.00000
Tolerance 5.00002 50.00001 7 3 4 0.00000
0.000015 g 5.00001 50.00002 5 | -0.00003
5.00001 50.00002 7 7 6 -
Standard Deviation 0.000005 0.000005
Linearity
The linearity, also called linearity error. Describes the devialion of the characteristic curve of a weighing instrument from the linear slope.
Tolerance 0.00004 g
Nominal Value Conventional Mass Value Displayed Value Deviation Uncertainty
(9) () (9) (@) (9)
0.01 0.01000 0.01000 0.00000 0.000013
0.1 0.10000 0.10000 0.00000 0.000014
1 1.00000 1.00000 0.00000 0.000017
2 2.00002 2.00002 0.00000 0.000019
5 5.00002 5.00002 0.00000 0.000023
10 10.00002 10.00003 0.00001 0.000029
20 20.00000 20.00001 0.00001 0.000047
30 30.00002 30.00003 0.00001 0.000089
40 40.00003 40.00004 0.00001 0.000089
50 50.00002 50.00002 0.00000 0.000089

SOP FM 33 03 February 2022




Sartorius (Thailand)

Co., Ltd.

129 Rama 9 Road, Huaykwang, Huaykwang, Bangkok 10310
Tel: +66 2643 B361-6 Fax: +66 2643-8367, e-mail: service thailand@sartorius.com

SARTORILS

of Calibration
Model Number: ~ MSE125P-100-DU Certificate No. : 22BCI0254
Description : Semi-micro Balance Issued Date:  Monday, September 19, 2022
Serial Number: 28606077 Reference No, : 193856
Manufacturer : Sartorius Page No. : 30f3

Calibration Results : Without Adjustment

Repeatability Eccentricity (Off-center loading error)
The reproducibility is the ability of a weighing instrument to display nearly identical readouts The off-center loading error is yielded by the difference between the
under constant test conditions when the same load within a measurement series is placed readout of the load, i.e. 1/3 or 1/4 of maximim capacity, placed in the
repeatediy on the weighing pan in the same manner. The standard deviation is used fo middie of the weighing pan and between each of four additional
express reproducibility quantitatively. measurement points ( positions defined according to OIML R78).
Nominal Value : (Low Load) 100.0000 Nominal value : 50 g
g 100.0000  plerance 0.00015 g
Tolerance 100.0000
0.00006 g 100.0000 Difference
100.0000 1 -
Nominal Value : (High Load) 100.0000 2 -
100 g 100.0000 3 ==
Tolerance 100.0000 i 4 -
0.00006 g 100.0000 5 "
100.0000 3 6 =
Standard Deviation 0.00000
Linearity
The linearity, also called li 'y error. Describes the deviation of the ch tic curve of a weighing instrument from the linear slope.
Tolerance  0.00015 g
Nominal Value Conventional Mass Value Displayed Value Deviation Uncertainty
(9) (9) () (9) (9)
65 65.0001 65.0001 0.0000 0.00014
70 70.0000 70.0001 0.0001 0.00013
75 75.0000 75.0001 0.0001 0.00015
80 80.0000 80.0001 0.0001 0.00015
85 85.0001 85.0001 0.0000 0.00017
S0 90.0001 90.0001 0.0000 0.00017
95 95.0001 95.0001 0.0000 0.00019
100 100.0000 100.0000 0.0000 0.00026
L 110 110.0000 110.0000 0.0000 0.00026
| 120 120.0000 120.0000 0.0000 0.00026

End of Report.

SOP FM 33 03 February 2022




Accredited by

NSC-TISI-TIS 17025
Calibration 0426

Calibration certificate

Calibration Certificate No.

S/RTORILS

A
iﬂwﬁﬁz
E::’, S~ ¥
Hafy o™
NSC-TIS-TIS 17025
CALIBRATION 0426
23BCI0349

Object Electronic non-automatic weighing instrument
Manufacturer Sartorius
Type MSE125P-100-DU

Serial | QM Ident. no.

Customer Life and Environment Ca., Lid.
a0, 92, 94 Sol On-Much 64, Srinakarin Road,
On-Much, Suanluang, Bangkok 10250, Thalland.
Order no. 218684
MNumber of pages 4
Date of calibration 15 Sep 2023

0028608077 | NfA

This calibration cerificate documents the
traceability to national standards.

Uncertainties of measurements are laken into
acoount when only statemenis of compliance
are made,

This cerificate was prepared by Sartorius
Corporation in accordance to the cument
ISONEC 17025:2017 standard and Sartarius
Work Instruction (Method) SOP W1 08,

This certificate 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

;ﬂ.pprwar of the Calibration Cerificate

P Lo

Mr. Chonchai Inthana

Person in charge

Qs

Pt

Chonchal Inthana

Sartorius (Thailland) Co., Ltd.
129 Rama 9 Road, Huaykwang
10310 Bangkok

Verical®
Version 6.4

Page 114



Calibration certificate Mo.: 23BCI0349

Calibration Certificate

Calibration object

Multi interval instrument

Model MSE125P-100-DU

Serial Number 0028606077

QM Ident. no | Inventory no. NIA | —

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

Calibration procedure

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

Test equipment
Test equipment type Test equipment ID Valid until
Thermometer MHB382-SD Cer No.C19231845,(Traceable to S| unit through DKSH) 23 Aug 2024
Testweight set OIML R111 E2  Certificate No.M23081975 E2(Traceable to Sl unit through TCS) 23 Aug 2026
Sartorius (Thailand) Co., Ltd.
129 Rama 9 Road, Huaylkwang Verical®
10310 Bangkok Version 6.4 Page 2|4



Calibration certificate No.: 23BCI0349

Calibration Certificate

Adjustment Status
The measuring device was internally adjusted before the calibration.

Environmental and measuring conditions

Date of calibration

Temperature at place of calibration | Temp. diff,

Twelghts - Tplace
Measuring conditions

Comments

15 Sep 2023

258°C|02K

The installation sile is suitable. The device was levelled. Balance was
loaded up to Max before test.

Humidity 40.0 %RH.

Measurement results | Measurement uncertainties

Repeatability Eccentricity
Test load (nominal): 50 g | 100 g Test load (nominal); S0g
50 g 100 g Center 50.00002 g
1 50.00002 g 100.0000 g Frant lefi 5000001 g
2 50.00001 g 100.0000 g Back lafi 50.00004 g
3 50,00001 g 100.0000 g Back right 5000004 g
4 50.00001 g 100.0000 g Front right £0.00001 g
5 50.00001 g 100,0000 g Maximum daviation from cenlric loading indication
5 50.00002 g 100.0000 g |Alace] max = 0.00002 g
7 50.00002 g 59,9999 g
8 50.00002 g 100.0000 g
a 50.00001 g 100.0000 g
10 50.00002 g 100.0000 g
s = 0.000005 g 5=000003g
Error of indication
Testload Indication Error Expansion factor Uncertainty Uncertainty relative
L ! E k ulEl Ureil E}
0.01000 g 0.01000g 0.00000 g 2.00 0.000024 g 0.24 %
0100009 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 0.000063 g 0.00063 %
20.00002 g 20.00002 g 0.00000 g 2,00 0.000059 g 0.00034 %
55.00004 g 5500003 g -0.00001 g 200 0.00017 g 0.00031 %
70.0000 g 70,0000 g 0.0000 g 2,00 0,00017 g 0.00024 %
B0.0001 g 80,0001 g 0.0000 g 2.00 0.00018 g 0.00023 %
100.0000 g 100.0000 g 0.0000 g 2.00 0.00017 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 0.0000 g 2.00 0.00028 g 0.00023 %
Maximum error of indication |E}max = 0.00001 g
Umi(E) 1a the quolient of and test load L. The uncertainly of measurement Is valid only i error E |3 considered. You will find reference nobes on the
nm;’nﬂm'::rp":;"m";;::ﬂszmLﬁ*;:,“::mﬁ':m"*::*:: 136 SLuncand UnceTtalth, o sasasuraient saiphed by e documented
slon factor, delermined in mccordance with the Evropean Calibralion Guidaline EURAMET cg-18, Vd.0. Thera is 8 85 % probabdity that 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®
10310 Bangkok Version 6.4 Page 34



Interpretation of measurament results | Appendix to the calibration certificate

Uncertainty of measurement in use

Device adjusted before measurement
Temperature deviation considered

Temperature coefficient considered

Uncertainty of the weighing result Ug (W)
Partial weighing range 1 | 0.00000 g...60.00000 g

Partial weighing range 2 | 60.00000 g...120.0000 g

1.5 K (isoCAL active)
1-10%K

Ugi(W) = 0.000013 g + 3.20 - 10°* R
Ugi(W) = 0.000086 g + 2.77 - 107* - R

Reference nole: The current uncertainty of measurement is calculated by entering of the reading A into this formula, In relation to this, there is no need for a
comrection of the indication error. The reporied expanded unconainty of measuramanl is steled as the standand uncariadnly of maasuramant with an
lan facior of 2, determined in accordance with the Eurcpaan Calibration Guideline EURAMET cg-18, V4.0, There is @ 85 % probability that the value of the

measurand will be In the assigned value range,

Indication in % from Max1 Net indication Uncertainty Uncertainty relative
R Ugi(W) UgilWhrer

1% 0.60000 g 0.000015g 0.0025 %

25 % 15.00000 g 0.000051 g 0.00041 %

50 % 30.00000 g 000011 g 0.00036 %

75 % 45.00000 g D.00018 g 0.00035 %

100 % 60.00000 g 0.00021 g 0.00034 %

Graphic realization of the relative uncertainty of measurement | process accuracy

Safety faclor
10 B
5 |
3 ]
2 ]
1 5]
fal
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
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L= Certificate of Calibration
{{'Aﬁa@’"
o HS(-'IISI-'IIi.E;ﬂH
Equipment: SPECTROPHOTOMETER Certificate Mo.: C06220637
Model: CE 1011 Issued Date: 14 December 2022
Serial No. (or ID.): 920-252 Job MNo.: KSPR2215667
Manufacturer: CECIL Page: 1 0of 2
Condition: In Condition
Customer: LIFE & ENVIRONMENT CO., LTD.
80, 92, 84 Soi On-nuch 64, Srinakarin Road,
Suanluang, Bangkok 10250 Thailand.
Environment Condition: Temperature 248 °C + 0.4 °C
Humidity 59.5 %RH + 23  %RH
Calibration Place: LIFE & ENVIRONMENT CO., LTD. ( Air Testing Laboratory )
90, 92, 94 Soi On-nuch 64, Srinakarin Road,
Suanluang, Bangkok 10250 Thailand.
Calibration By: Mr.Siwapan Srijan
Calibration Date: 14 December 2022
The Method used: In house method, CAL-WI-24, base on ASTM E 275-08 and ASTM E 387-04
Traceabllity: This certificate is traceable to the CRM maintained by National Institute of Standards and

Technalogy (NIST) thraugh Starna Scientific Limited,
The standard for Wavelength Certificate MNo. 83907 and 93914
The standard for Photometric Certificate No. 84010

3;.—..,&,4%_ @J,‘/w

(Mr. Siwapan Srijan) (Mr. Thalerngkeat Poungngam)

Persaon in charge Authorized signatory

This cartificate is Issued the unils of measurement according to the IMemational System of Units (51). It provides tracesbilily of measwement (o intemnational or
nalional standard or other recognized natlonal slandard laboralodes.,

The measuremaent uncertainly stalad |s the expanded uncertainty which is obtained from the standard uncerainly mulliplied by the covarage factor (k=2) to
provide a level of confidence of approxdmately 85%, It s determined in accordance with the Gulde to Expression of Uncertainty in Measurement (GLM]).

These resuils may be affected by deviations from specified conditions, The resulls relala only (o the lams lested, calftwaled or sampled. The report shall nat bo
reproduced excepl In full without approval of DKSH Technology Limited,
i Remipmies tnnTuTel 49da
DKSH Technalogy Limiled
2533 puugyei™ wuruen et Tugs Ay 10260
2533 Sulhumvil Aoad, Bangchak, Phrakhanong, Bangkok 10260
Phone: #66 2613 TOO0  Emall: info.cafibrationidksh.com  Websio. wew dksh.comisclentific-thaitand

Delivering Growth - in Asia and Beyond. CAL-FM-C06-15: 12 Sep 2022



&z DKSH

Certificate No.: CO6220637 Page 2 of 2
Calibration Results:
Without Adjustment
Wavelength Accuracy (nm), The spectral bandwidth of Std at 5 nm and UUC at 8 nm
Standard Wavelength Unit Under Calibration Correclion Uncartalnty
418.40 421.2 -2.80 0.13
447.20 450.5 -3.30 0.13
459,30 459.8 -0.50 0,13
537.00 539.5 -2.50 0.13
638.00 641.3 -3.30 0.13
585,56 589.5 -3.94 0.13
Photometric Accuracy (Absorbanca)
Wavealangth Standard absorbance Unit Under Calibration Correction Uncertainty
0.0000 0.000 0.0000 0.0045
0.5816 0.580 0.0016 0.0045
420 nm
0.7130 0.715 -0.0020 0.0045
1.0151 1.018 -0.0029 0.0045
0.0000 0.000 0.0000 0.0045
0.5649 0.560 0.0049 0.0045
440 nm
0.7012 0.697 0.0042 0.,0045
0.9982 0.952 0.0062 0.0045
0.0000 0.000 0.0000 0.0045
0.5249 0.523 0.0019 0.0045
465 nm
0.6621 0.660 0.0021 0.0045
0.9420 0.939 0.0030 0.0045
0.0000 0.000 0.0000 0.0045
0.5214 0.519 0.0024 0.0045
546.1 nm
0.6982 0.697 0.0012 0.0045
0.9947 0,992 0.0027 0.0045
0.0000 0.000 0.0000 0.0045
0.5549 0.551 0.0039 0.0045
590 nm
0.7736 0.765 0.0086 0.0045
1.1041 1.080 0.0141 0.0045
0.0000 0.000 0.0000 0.0045
0.5621 0.559 0.0031 0.0045
635 nm
0.7630 0.757 0.0060 0.0045
e e 1.0890 1.080 0.0090 0.0045
DKSH Technalogy Limited
2533 Ay W HUHTIN vean s T TR 10260 Thﬂ Eﬂd 'Df Cﬂrtlﬁmtﬂ

2533 Sulkhumyvit Road, Bangchak, Phrakhanong, Banghok 10260
Phonn: #66 2639 7000  Emall; info.calibrationi@dksh.com  Webaibe: www.dksh comscioniific-talland

Delivering Growth - in Asia and Beyond.

CAL-FM-COE-15: 12 Sep 2022
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SITHIPDORN

Environmental / Hygiene Departmaent (ENV)
Web site : www sithiphorn.com 8 F.mak: service-emvisthiphorn com

HEATER SYSTEM CALIBRATION

Samplig System Equipment Information

Calibration Conditions

Console Model Number MC 572 Date | Time 28-Nov-22 | 9:30 AM
Console Serial Number 605186 Calibration Refarence No. 2APEG60010
DGM Model Number SK25EX Barometric Pressure 760 mm Hg
DGM Serial Number 0005288
Probe Heater Standard Method 5 Assemblies
Heated Fliter Box Model SB-2M
Resuits
Reference Thermocouble Temperatrue
System Heat Control Acceptance thermometer | potentiometer difference
temperatrue temperatrue
°c °C ©c °C
Probe Heater 120 °C+14 °C 120 124 -1.02
System for Probe 6 Ft.
Heated Filter Box 120°C+14 °C 120 125 -1.27

Note: Check Acceptance Limits, capable of maintaining 120 °C +14 °C at 20-lpm flow rate

Signature

ervice Engineer




SITHIPORN

Environmental / Hygiene Department (ENV)

THERMOCOUPLES SYSTEM CALIBRATION

Wab site | waw.sithiphom.com & E-mall. urvuoz-omggumnnom.com

Samplig System Equipment Information Calibration Conditions
Console Model Number MC-572 Date | Time 28-Nov-22 9:30 AM
Console Serial Number 605186 Calibration Reference No. 2APEBB0010
DGM Model Number SK25EX Barometric Pressure 760 mm Hg
DGM Serial Number 0005288 Reference Thermomater FLUKE 714
Meter Box Model Number JENCO 765-KF Serial Number 9038005
Meter Box Serial Number JC 10225
Results
Console Thermocouple Simulator
; Meter Box Channal Temperature Reading (°C )
Channal and test point |55 T2 T35 0 63,0 [ 149.0] 260.0] 371.0] 62.0] $95.0 [ 876.0] 10360
Stack -16 25 38 94 | 151 | 261 | 373 | 485 | 596 | 820 | 1045
Probe -16 | 25 38 94 | 151
Filter -16 25 38 94 | 151
Aux -16 25 38 94 | 151
Exit -16 25 38
Tolerance Range
Stack + 1.50% Absolute Aux +3.0°C
Probe +3.0°C Exit +20"C
Filter +3.0°

Temperature difference < 1.5%

Signature

Service Engineer




SITHIPDRN

Enviconmental | Hyglena Depariment (ENV)

We> site : www sthiphom.com # E-mail service2-envil@sithipharn com

NOZZLE CALIBRATION

Samplig System
Equipment Information

Calibration Conditions

Cansole Model Number MC 572 |Date - l‘l’lme _ 2B-Nov-22 9:30 AM
Caonsole Serial Number 6051868 |Calibration Reference No. 2APEBBOO10
DGM Model Number SK25EX |Barometric Pressure 760 mm Hg

DGM Serial Number 0005288 |Calibration Vemier ,0-150mm |0.01 mm increments
Method Reference US.EPA Method
Calibration Data Results
Nozzie ID Nozzle Diameter Different (D, +D,+D;)/3
Sizes D, D, D, AD Davg
mm mm mm mm mm mm
4 3.2 3.18 3.23 3.20 0.025 3.203
6 4.8 4 .46 445 4.49 0.021 4. 467
8 6.4 6.26 6.23 6.28 0.025 6.257
10 8.0 7.75 7.71 7.78 0.035 7.747
12 9.5 9.42 9.46 9.43 0.021 9.437
14 11.1 10.94 10.89 10.95 0.032 10.927
16 12.7 12,61 12.74 12.79 0.093 12.713
D1,02, D3 = There difference nozzle diamiters at 60 degrees to each other,
each measured to the nearest 0.025 mm
AD = Maximum difference between any two diameters, must be < 0.100 mm
Davg = (D|‘D;’D;)/3
D: D)
D
Signature

ervice cngineer




SITHIPORN/
gassociates
Samplig System Equipment Information
Probe Sheat Apex1in.. 31t
Probe Number n/a
Piltot tuba Number A4T76
Pitot tube Type S Type 3/8 Inc.
Validation method Standard Probe validation. with
pitot tubs (8)

Sampling Probe and Pitot validation

Calibration Conditions and Equipment

Reference No.

Digital Calipers Mitutoyo 11400118
Digital Inclinometer Laserliner ADJ21L0270
Temperatute 25.0 °C

| Reative Humidity G0.0 % RH
Validation Date

Sampling Probe Validation with Tune up
. Measure and Alinment with 1/2° Sampling Nozzle( 12.7 mm )

o '—!Em-_‘\ } Measurad Standard Range
(l\ N b'
b ujwe BN
2 ]3) Sy e I[]' } L1= 4946mm.  (19.05mm.or3/4in.)
5 0y = hude 0O
: 12 = 5023mm  (50.8mem. or2.0in.)
——— — DT =  957mm.  (9.525mm.,38In.)
il =< N
T v L ~— | A= 2232mm  (241DT=<A s3DT)
: P | N s | - N N vy
- !‘:,-:-r TRRIAPMATRN e "
= AZDT = 1.466mm. (1.05PA/DTSA £1.5)

Pitot Tube Validations and Engles measurement Result

= : Measura Rasult after Maintanance and Adjustable
PB Size Standard Range
al = 145° <10°
Bl = 1.75° s 5°
-’"' — R2
az2= 0.80° s10°
I 5., 0%, 7 p2= 245° 55°
- .E...r.-..—i' .} a0 & o w o I
-f 7 Englas measurament Calculated Rasuit Standard Range
74
\ f W= 0.05 ¢ 0.019 mm W < 0.784 mm ( 1/321n.)
ZAY A
‘ 2
325° 1.287 mm 2 <3175 mm(1/8in.)

3[“2 Z =
"“‘("'/ -

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
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S ITHIPORN, TEMPERATURE SYSTEM CALIBRATION

Environmental / Hygiene Departmant (ENV)
Wab site : www sithiphorn.com # E.mall: service2-envilsithiphorn.com

Samplig System Equipment Information Calibration Conditions
Console Model No. MC 572 Date [ Time 28/11/2022 ] 13:00:00 AM
Console Serial No. 805188 Calibration Reference No. EOE0000
Meter Box Model No. JENCO 7635-KF Barometric Pressure 755 [mm Hg
Meter Box Serial No. JC 13480
Control Temp.Model No. WATLOW_EZ-ZONE Reference Thermometer MASTECH MS7220
Control Temp.Model No. PM3C1CC Serial Number 12010008857

Results

Console Thermocouple Simulator

Meter Box Channal Temperature Reading (°C )
Channal and test poi
" S -18.0| 0.0 | 10.0 | 20.0 | 50.0 | 100.0 | 150.0 | 200.0 | 250.0 | 350.0 | 450.0 | 550.0
Aux -16 0 10 20 50 101 152 | 201 250 351 452 553
Stack -16 0 1" 20 50 101 152 | 201 250 351 452 553
Filter -16 0 10 20 50 101 162 | 201 250
Exit -16 0 10 20 50 101 152 | 201 250
Meter
Temperature Controller Thermocouple Simulator (°C )
Probe Temperature -16 0 10 20 50 101 152 | 201 | 250 351 452 563

Tolerance Range
Stack + 1.50% Absolute Meter +3.0°C
Probe +3.0°C Exit +20°C
Filter +3.0°
Signature

ervice cnginner
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Certificate of Calibration

7
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) S22
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES iaw JC-MRA o=
534/4 PATTANAKARN ROAD SO1 18, SUANLUANG, SUANLUANG, BANGKOK 10250 %777
TEL 0-2717-3000-24 FAX. 0-2719-9484 e TsTes
CALGRATION 0008

Certificate No. : 23P137
Page: 10of 2

Equipment : Barometer
Manufacturor: Barigo This certificale may not be reproduced other than in full,
except with the prior written approval of the head of
Model : = Corporate Services 3: Equipmant Calibration and Testing Services.
Serial No.: -
ID No.: BM-06
Condition As-Received: Usad Item

Received Date:

Calibration Date:

17 January 2023
19 January 2023

Reference: 2301-0533WN Submitted by: LIFE & ENVIRONMENT CO., LTD.
Ambient Temperature; ( 23 £ 2) °C
i On- 4, Srinakarin R
Relative Humidity: (650 ¢ 156 ) % 90, 92, 94 Soi On-Nuch 64, Srinakarin Road,
On-Nuch, Suanluang, Bangkok 10250
Atmospheric Pressure: 1012 mbar

Procedure used:

The calibration was conducled by direct comparison melhod against Pressure Measuring Instruments

Standard according to In-house calibration procedure CP-P10, using " DKD-R 6-1 ; Calibration of Pressure
Gauges, Edition 03/2014 ~ as a guidelines.

Condition of this result of calibration

1.Reference standards Instuments :

Instrument Model Serial No. Certificate No. Due Date
1) Standard Barometer DPI142 1422505046 MP-0076-22 02 May 2023

2.This Instrument was instalied In vertical orientation and center of the dial was used as the reference leval,
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 absolule pressure,
8.This instrument was used clean air as pressure madia.
{.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 at:-
-National Institute of Metrology Thailand (NIMT)

Calibrated by :  Suwit Aussarree
Issue Date : 20 January 2023

Approved Signatory : _m—_
[]

[ ]Sura Suwannasri
[/] Attapol Panurach

B 0306396



Result of calibration:- Without adjustment Range : 730 mmHg to 770 mmHg
Function:- Absolute Pressure Measurement Scale Interval : 1 mmHg ( The Fifth Estmate )

Increasing Pressure

Applied Pressure (mmHg) | 733.35 | 742.21 | 751.56 | 759.89 | 769.02
UUC* Indication (mmHg) 730.0 7400 750.0 760.0 7700
Errar (mmHg) -3.35 -2.21 -1.58 0.1 0.98

Decreasing Pressure

Applied Pressure (mmHg) | 769.01 | 759.90 | 751.57 | 742.23 | 733.37
UUC* Indication (mmHg) 7700 760.0 750.0 7400 730.0

Errar (mmHg) 0.99 0.10 -1.57 -223 337

The uncertainty of measurement was £ 0.24 mmHg
* UUC = Unit Under Calibration

The reported uncertainty of measurement was based on a standard uncertainly mulliplied
by a coverage factar k = 2, providing a level of confidence of approximately 85 %

-000-

Cert.No.: 23P137
Page:; 20f 2

a 1144141



ENTEECIH

Whaera

¢ Bagin

Instrument description

Instrument model $
Instrument serial no, :
ID no. or control no. :
Manufacturer

Probe description :
Probe model H
Probe serial :
Customer name :

Customer address $

Total pages of certificate :
Recelving no. H
Raceiving date.
Parameter of calibration :

Condition of UUC. $

Ambient condition ;

Calibration place

Calibration procedure no.:

Calibration Certificate

Certificate No: G 660057
Date of issue : 01-Feb-23

Gas Anzlyzer
EC 9832 Series CO
13-1210

Ecotech

ufe & Environment Co,, Ltd, (Head Office)
90,92,94 Sol On-Nuch €4, Srinakarin Road, Suanluang, Bangkok 10250

2 Pages

L-230196

24-Jan-23 -
Gas Calibration (Carbon Monoxide 1003 ppm)

Used
All of tha Measurment ware carled out the stabilized labotary

Temperature + 23 25°C
Humidity : 55 2 15 %RH

17/121 Sol Ngamwongwan 47 Yaek 48, Toongsonghong, Laksi, Bangkok 10210

WI-CL-19-C

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

This certificate is applied only to itemn urder test Ermvironmental condition.

This Calibration Certificate may not be reporduced other than in fulf except with the permission of the Issuing laboratory.
Calibration certifcates without signature and seal not valid.

This calibration certificate documents are bracebility to national standsrds, which realize measurement according o the

International System of Units (SI).

Date of calibration ]

FM-CL-09-C Rev.8

Entech Industrial Solution Co.Ltd.

30-Jan-23
M
Calibration Technidan Technical Manager
Pageliof2 Issued Date 26/02/16

17/121 Scol Ngamwongwan 47 Yaek 48, Toongsonghone. Laksn.anuiuk 10210 THAILAND Tel, 027 :9:38?383&!;:&0.\%'n_luch.cc‘m

Tax D 0105536035691  www.entech.co.th



ENTECIH Calibration Certificate

G e Certificate No.: G 660057

Standard References (Table 1)

Standard Certificate No. Vendor Due date

Carbon Manaxide { €O ) 1003 ppm 2583/22 Linde 09-Aug-24

Measured room conditions

Temperature : 223 °C Humidity : 58.5 %RH Pressure i 10127 mbar
Calibration conditions .
Gas Temperature : 23 °C  Fowrate : 1,500 mi/min Gas pressure 10204 mbar "

Calibration Results (without adjustment) (Table 2)

Standard Mean of Uncertainty
Parameter of Standard Error
Values uuc (%)
CO {ppm} 1003 1218.61 215,61 12
Remark : 1 pmol/mol = 1 ppm.
End of Report
FM-CL-09-C Rev.8 Page2af 2 Issued Date 26/02/16

Entech Industrial Solution Co.Ltd,
17/121 Sol Ngamwongwan 47 Yaek 48, Toongsonghong, Laksi, Bangkok 10210 THAILAND Tel 0-2772-8888 CalibrationBentech.co.th
Tax 1D 0105536035591  www.entech.coth




ENTE=ECIH Calibration Certificate

RO TS 1T
Vibsara CAURRATION 0157

Qe Certificate No: G 660087

Bogin
Date of issue : 14-Feb-23

Instrument description :  Flue gas Analyzer

Instrument model +  Testo 300-M

Instrument serial no. + 00255285

ID no. or control no, 3 -

Manufacturer :  Testo SE & Co. KGaA

Probe description T -

Probe model T -

Probe serial H -

Customer name :  Life & Environment Co., Ltd. (Head Office)

Customer address : 90,92,94 Soi On-Nuch 64, Srinakarin Road, Suaniuang, Bangkok 10250

Total pages of certificate : 2 Pages

Receiving no. L-230292

Recelving date. : 13-Feb-23

Parameter of calibration :  Gas Calibration{Oxygen 2.498,10,04,21.02 %vol, Carbon Monoxide 80.14,309.9,1003 ppm)

Condition of UUC, :  Used
Ambient condition + Al of the Measurment ware caried out the stabilized labotary
Temperature 123 &5°C
Humidity : 55 = 15 %RH
Calibration place : 17/121 Sei Ngamwongwan 47 Yaek 48, Toongsonghong, Laksi, Bangkok 10210

Calibration procedure no.:  WICL 28-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 3 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 laboratary.
Callbration certificates without signature and seal not valid,

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

Date of calibration : 13-Feb-23

Calibration Technician Technical Manager

FM-CL-03-C Rev.8 Poge 10f2 lssued Date 26/02/16

Entech Industrial Solution Co.Ltd.
17121 Soi Ngamwongwan 47 Yaek 48 Toongsonghaong, Laksi. Bangkok 10210 THAILAND Tel 0-2779-8888 Calibrationffentech.co.th



ENTEECIH Calibration Certificate

Certificate No.: G 660087 ™"

I:.'.‘_I\-'Lu"""'LI

Standard References (Table 1)

Standard Certificate Mo. Vendor Due date
Choygen ( 02 ) 2.498 % Val 421921 Linde 30-Sep-25
Oreygen ( O2 ) 10,04 % Vol CG-0153-21 Mimk 18-Nov-26
Cneygen (102 ) 21.02 % Vol CG-0041-22 Mimt 10-Feb-27
Carbon monaxide ( CO ) B0.14 ppm CG-0040-22 Mimt 14-Feb-27
Carbon monodde ( CO ) 309.9 ppm 2803721 Linde 22-Jun-23
Carbon monoxide ( CO ) 1003 ppm 2583/22 Linde 09-Aug-24

Measured room conditions

Temperature - 230 °C  Humidity :62.9 9%RH Pressure : 10125 mbar
Calibration conditions
Gas Temperature : 23 °C FRowrate : 1,000 mi/min Gas pressure ! 1018.2 mbar
Calibration Results Before Adjustment (Table 2)
Standard Mean of Uncertainty
Parameter of Standard Error
Values uuc [2)
02 (%Vol) 2.498 26 0.102 0.20
02 (%oVol) 10.04 10.2 0.16 0.40
02 (%Vol) 21.02 21.2 0.18 0.80
CO (ppm) 80.14 75 5.14 3.0
CO {ppm) 099 298 -11.9 6.0
CO (ppm) 1003 972 31 12

Calibration Results After Adjustment (Table 3)

Standard Mean of Uncertainty
Parameter of Standard Error
Values uuc [}
02 (%Vel) 2.498 2.6 0.102 0.20
02 (%Vol) 10.04 10.2 0.16 0.40
02 (%6Vel) 21.02 212 0.18 0,80
€O (ppm) BO0.14 79 -1.14 30
CO (ppm) 300.9 307 -2.9 B0
€O (ppm) 1003 996 7 12

Remark : 1 cnol/mol = 1 %wval. , 1 pmolfmol = 1 ppm.

End of Report

Fivi-CL-09-C Rev.8

Entech Industrial Solution Co,Ltd,

Page 20f 2 Issued Date 26/02/16

17121 Sol Mgamwongwan 47 Yask 4B, Toongsonghong, Laksl, Bangkok 10210 THAILAND Tel 0-27T2-8888 Calbration@entech.co.th

W YA EETMVROVOIE R A e e L



TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) i%g

CORPORATE SERVICES 3: EQUIFMENT CALIBRATION AND TESTING SERVICES i}@\:
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKCK 10250 ”

TEL.0-2717-3000-27 FAX.0-2710-D484

L4

Cert.No.:
Page.:

Certificate of Calibration

Equipment :
Manufacturer :

Model :

Serial No. :

ID No. :

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

Submitted by :

Ambient Temperature :
Relative Humidity :

Calibration Procedure:

Calibrated by :

Approved by :

(/ ) Malece Butkruea
( ) Saithip Meangmai

() Warakorn Lerngagtrakul

Issue Date :

pH Meter

Hanna

HI 3222
08645111

Used Item

09 January 2023
10 January 2023
2301-0202WN-1

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

(25 = 2.5) °C
(50 + 15) %
In - house method :

- CP-CHS by direct measurement with standard

voltage calibrator and direct measurement
with certified reference material (CRM)

Warakorn Lemgagtrakul

.

Approved Signatory

16 January 2023

The Uncertainties are for a confidence probability of approximately 95%

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

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

& e
NSC-TISI-TIS17025
CALIDRATION 0004

23CH28
1o0f 2

A 00439338



Condition of this calibration result

1. Reference Standard Instrument ;-

Instrument
1) Document Process Calibrator

Serial No.

1D Na.

54030049 130RC116

Cert. No.:  23CH28
Page.: 20of 2
Cert. No. Due Date
22E2769 24 Aug 2023

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

2. Certified Reference Materials

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

ANSI-ASQ Mational Accreditalion Board, Accredited Mo, AR-1835

Buffer Solution Manufacturer Lot No. Exp. date
pH 4.008 CPA chem 826588 09 July 2024
pH 6.987 CPA chem 826589 09 July 2023
pH 10,008 CPA chem 826590 09 July 2023
3. This certificate is valid only to the item calibrated on date and place of calibration,
Calibration Results
Function : mV Measurement
Performing standard curve by Fluke at pH (4,7,10)
; Nominal Standard Uncertainty of Coverage
Unit Under Value Voltage Actual Reading Measurement factor
Calibration Input
pH mV mV pH (AmiF} :
pH Meter 4.000 177.48° 177.2 4,000 0.058 2.00
S/M.: 08645111 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) (t) k
pH Electrode -4.008 4.010 171.2 0.0045 2.00
S/N,: 092818FN 6.987 6.990 0.7 0.0084 2.00
10.008 10.006 -174.5 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 %.

-olo-

Maly, -

a 1142766
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Equipment:
Model:
Serial No.(or ID):
Manufacturer:
Condition:
Shelves(pc.):

Customer:

Environment Condition:

Calibration Place:

Calibration By:
Calibration Date:
The Method used:

Traceability:

= A Certificate of Calibration

Cooled Incubator Certificate No.: C31222140

i250 Issued Date: 11 November 2022
0812-0416 ( W-BOD-01/55) Job No.: KSPR2214212
Accuplus Page: 10of 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: 24 °C + 17 °C
Humidity: 53 %RH  # 55 %RH
Voltage: 230 VAC + 3.3 VAC

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

Mr. Suphanimit Khamnonphoem
08 November 2022
In house method, CAL-WI-168, base on TLAS-G20

This certificate is traceable to the S| Units maintained by National Institute
of Metrology (NIMT), Thailand through SPC RT Co., Ltd. Certificate No. C10220009

(Mr. Suphanimit Khamnonphoe) (Mr. Udon Srichana)

Person in charge Authorized signatory

This certificate Is issued tha units of measuremant according 1o the Intemational System of Units (S1), It provides traceabllity of measurement to
Intarnational or national standard or other recognized national standard laboratorles.

Tne measwement uncertainty stated Is the expanded uncertainty which Is oblained from the standard uncertainty mullipliod by the coverage factor
(k=2) to provide a level of confidence of approximately 95%. It Is determinad in accordance with the Guide to Expression of Uncartainty in Measurement

(GUM).

These results may be affected by deviations from specified condllions. The resulls relate only 1o the llems tested, calbraled or sampled, The report
ghall not be reproduced except In full without spproval of DKSH Technology Limited.

uiE Avmoinoe el vt
DKSH Technology Limited

2533 ouuag™ neRUNSIN 1ean s Taue Agavvenouns 10260
hak, Pheakh

2533 Sukhumvit Road, B

g, Bangkok 10260

Plone; +06 2638 7000 Emall: info.calibeaticn@dksh.com  Website: www.dksh com/scisntific-thakand

Delivering Growth - in Asia and Beyond. CAL-FM-C31-10: 12 Sep 2022
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Standard Installation Locations
Volume (Calibration Zone)= 102 (Liters)
Inside chamber: W= 50 (cm) D= 50 {(ecm) H= 104 {cm)
Standard Locations (#1, #2, #3, #4): w=15 (cm) d= 5 (cm) h= 30 (cm)
Standard Locations (#5, #6, #7, #8): w= 5 (em) d= 5 (em) h= 10 (cm)
#9: Geomelric center of the chamber
Position of Std #1 #a #a 4 #5 #6 # #8 #9
Channel of Logger 1 2 3 4 5 6 7 8 9

Definitions

Indieating Temperafure: The average reading of indicating device which forms the integral part of the enclosure.

Maasured Temperature: The average reading of slandards at any positions or location.

Measured Uniformifty: 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 lime as

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

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

Measured Stabliify: The one-hall of greatast maximum difference of measured temperatures at any one probe,

Ovarall Vardatior: The difference of maximum and minimum measured temperatures throughout observation time.

utdn Aumodios imaTuTnd 4fn
DHEH Technalogy Limited
2513 psayeti wrHUHE W teeesTad e 10360
2533 Sukhurmwit Road, Bangchak, Phrakhanong, Bangkok 10260
Phono; +08 2830 T0O0  Emal Info.callbrationdkshcom

Delivering Growth - in Asia and Beyond.

‘Wabslie: www.dksh comdsclantific-thallard

CAL-FM-C31-10: 12 Sep 2022
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Certificate No.: C31222140 Page: 30of 3
Calibration Results:
Without adjustment
Measuremenl Temperature at Spread Locations, Indicating of Unit Under Calibration: 20.0 *C
— T:::::::rn Correction of UUC, Uncertainty
(*C) ("C) (z°C)

#1 20.14 0.14 0.32
#2 20.27 0.27 0.29
#3 20.02 0.02 0.34
#4 2047 0.17 0.30
#5 19.99 -0.01 0.34
#6 20.16 0.16 0.26
#7 19.83 -0.17 0.38
#a 19.93 -0.07 0.26
#9 20.18 0.18 0.27

Temperature Distribution

Desired Setting | Indicating Measured Temperature at Spread Locations (*C) Uncertainty
("C) {"C) {"C) #1 #2 #3 #4 #o #6 #7 #8 #3 (£*C)*
20.0 20.0 20.0 20.14 | 20.27 | 20.02 | 20.17 | 19.99 | 20,16 | 19.83 | 19.93 | 20.18 0.38
Chamber Characterization
Indicating Measured Uniformity Measured Stability Overall Variation
(*C) ("C) (£°C) (*C)
20.0 0.51 0.26 0.85
Note: * Maximum uncertainty of the each position
The End of Certificate

ulsin Aonsomiery A TuTal duin
DKSH Technology Limited

2533 puuigin wr e n e sTru njammenaLng 10280

2533 Sulhumvit Rioad, Bangchak, Phrakhanong, Banghok 10250
Phone: +86 2630 T000  Emall: info.calbmtiongidcsh.oom  Webale: www.dicsh com/sciantific-thaliand

Delivering Growth - in Asia and Beyond.

CAL-FM-C31-10: 12 Sep 2022
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Equipment:
Model:
Serial No.(or ID):
Manufacturer:
Condition:
Shelves(pc.):

Customer:

Environment Condition:

Calibration Place:

Calibration By:
Calibration Date:
The Method used:

Traceability:

(Mr. Suphanimit Khamnonphoem)
Person in charge

&z DKSH

Certificate of Calibration

Cooled Incubator Certificate No.: C31232288

i250 Issued Date: 14 November 2023
0812-0416 ( W-BOD-01/55) Job No.: WOQ-00008954
Accuplus Page: 10f 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

Temperalure: 21°C + 14 °C
Humidity: 61 %RH % 52 %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.
Certificate No. C10230012

(Mr. Udon Srichana)

Authorized signatory

This ceriificoto s lssued the units of measuremant accarding to the International System of Units (S1), I provides aceabliity of measurement lo
Intemational or national standard or other recognized national standard taboratories.

The measurement uncertainty stated is the expanded uncertainty which is oblained from the standard uncertainty mullipied by the covarage factor
(x=2) to provide a level of confidence of appraximalely 85%. It is dotormined in accordance with the Guide to Exproasion of Uncertainty in Measurement

(GUM).

These results may be affected by deviations from specified conditions. The results relate only 1o the flems tested, calbrated of sampled. The repord
<hall not ba reproduced excepl in full without spproval of DKSH Technology Limitad.

whiiv fimodioy tnTuTndl S
DKSH Technalogy Limitod

2533 eonurfpein wueueean wurnes T nqamnaun 10260
2533 Sukhumvil Road, Bangehak, Phrakhanong, Bangkok 10260
Phone: 46626337000 Ematt info.cafbrotion@dicsh com  Whabsile: www.dksh comiscloniific-thaland
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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, #6, #7, #8): w= 5 {cm) d= 5 (cm) h= 10 {cm)
#9: Geometric center of the chamber
Paosition of Std #1 #2 #3 4 #5 #6 #7 #B #a
Channel of Logger 101 | 102 | 103 | 104 | 105 | 106 | 107 | 108 | 109

Definitions
Indieating Temperafure: The average reading of indicating device which forms the integral part of the enclosure.
Measured Tempearalure: The average reading of standards at any positions or location.

Measured Unifarmify: The maximum diflerence of measured temperatures between of any probes and the
measured temperature at the reference |ocation 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.

Measurad Stabilify: The one-half of greatest maximum difference of measured temperatures at any one probe,

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

i Mumemed maTulal dfa
DKEH Technology Limited
2523 pungyuin dwrraen wwaweTads ngmvanimees 10260

Neliverina Growth = in A<ia and Revnnd
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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
s T:ﬁr::::fja Caorrection of UUC. Uncerlainty
(c) (") (£°C)

#1 20.20 0.20 0.23
#2 20.28 0.28 0.24
#3 20.01 0.01 0.23
e 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
#8 19.84 -0.16 0.23
#9 20.26 0.26 0.23

Temperature Distribution

Desired Setlting | Indicating Measured Temperature al Spread Locations ("C) Unceriainty
{"C) (*C) {*C) #1 #2 #3 Ha #5 #6 w7 #8 #9 {£*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
MNote: * Maximum uncertainty of the each position
The End of Cerfificate

vhiEn Funvomey maTuTal 4l
DKSH Technology Limiled

2533 nuudpain wwraasn cumwa=Ted nemminTan 10260
2533 Sukhurmvil Road, Bangchak, Phrakhanong, Banghok 10260
Phana: +65 2833 7000  Emalk: info.calibeation@dkahcom  Webslle: www,dksh comdecintiic-thalland
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Equipment: Cooled Incubator Cerlificale No.: C31222139
Model: i250 Issued Date: 15 November 2022
Serial No.(or ID): 0812-0414 ( W-RE-01/55) Job No.: KSPR2214210
Manufacturer: Accuplus Page: 10f 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: 24 °C + 09 °C
Humidity: 52 %RH + 49 %RH
Voltage: 229 VAC + 27 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: 08 November 2022
The Method used: In house method, CAL-WI-16, base on TLAS-G20
Traceabllity: This certificate is traceable to the S| Units maintained by National Institute

of Metrology (NIMT), Thailand through SPC RT Co., Ltd. Certificate No, C10220009

(Mr. Suphanimit Khamnonphoe) (Mr. Udon Srichana)

Person in charge Authorized signatory

This certificate Is issued the units of measurement according to the Intemational System of Units (S1), It provides traceabliity of measurement to
Irtarnational or national standard or other recognired national standard laboratories.

The measurement uncertainty stated Is the expanded uncartainty which Is obtained from the standard uncertainty multipfed by the coverage factor
(k=2) to provide a level of confidence of approximately 95%. Il Is delermined In accordance with the Guide lo Exprossion of Uncertainty In Measurement
(GUM).

These results may be atfected by deviations from specified conditions, Tha resulis relate only to tha ltems tested, calibrated or sampled, The raport
shall not be reproducad except In full without approval of DKSH Technology Limited.

uhin Rinosmes matuind din

DKSH Technology Limited

2533 nuuR M WY UNTIN eaasTuRe narrennung 10260

2533 Sukhumvit Road, Bangchak, Phrakhancog, Banghok 10260

Phono: +68 2639 7000  Emall: info.calibration@dksh.com balla: waw.dksh Jscianlific-thal.

Dellvering Growth - in Asia and Beyond. CAL-FM-C31-10 12 Sep 2022
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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= 3 {(cm) h= 30 (cm)
Standard Localions (#5, #6, #7, #8): w=5 (cm) d=5 (cm) h= 10 {cm)

#9: Geomeltric center of the chamber

Position of Std #1 #2 #3 #4 #5 #E #T #8 #9

Channel of Logger 1 2 3 4 5 G T 8 g

Definitions
Indieating 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.

Maasured Unlformify: 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 geomeiric center of the chamber.

Measured Stabiiiy. The one-half of greatest maximum difference of measured temperalures al any one probe,

Ovarall Varfatiorr The difference of maximum and minimum measured temparatures throughout obsarvation time.

2533 eyt WL wnmirTag npaWIuAT 10280

2533 Sukhurmvil Rowd, Bangehak, Phrakhanong, Banghok 10260
Phona: +58 3839 7000  Emall: Info.calbmtionflidesh.com  Wabsibe: www.dksh.com/sclentfic-thalland
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Certificate No.: C31222139 Page: 30f3
Calibration Results:
Before adjustment
Setting: Indicating: #1:  #2:  #3:  #4: #5  #6:  #T: #8 #9
4.0 4.0 396 376 435 384 562 4.65 441 451 432
After adjustment
Measurement Temperature at Spread Locations, Indicaling of Unil Under Calibration: 4.0 *C
o ncilons T::::':;:fm Correction of UUC, Uncertainty
(c) (c) (£°C)
#1 3.58 -0.41 0.98
#2 3.39 -0.61 0.98
#3 3.78 -0.21 0.76
#4 3.38 -0.61 1.2
#5 512 1.12 0.72
#o 4.07 0.07 0.82
#7 4,00 0.00 0.71
#a 3.89 -0.11 0.74
#3 3.80 -0.20 0.79
Temperature Distribution
Desired | Setting | Indicating Measured Temperature al Spread Locations (*C) Uncertainty
("C) ("C) ("C) #1 #2 #3 4 #5 6 #7 #8 #9 (£ °C)*
4.0 4.0 4.0 359 1339|379 ] 3.39 | 512 | 4.07 | 4.00 | 3.89 | 3.80 1.2
Chamber Characterization
Indicating Measured Uniformity Measured Stability Owerall Variation
("C) ("C) (£°C) "C)
4.0 1.76 0.24 2.96
Note: * Maximum uncertainty of the each position
The End of Certificate

utdn finmeiey maTulal dfia

DKSH Technology Limited

2539 nuuyin wrrreen e Tane agammsy 10280

2523 Sukburvil Road, Bangehak, Phrakhanong, Banghok 10280

Phona: +66 2635 7000 Emall: Info.calibrtiondiah.com  Wabsite: wesw.dksh.comysclontsic-thaltand

Delivering Growth - in Asia and Beyond. CAL-FM-C31-10: 12 Sep 2022
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Equipment:
Model:
Serial No.(or ID):
Manufacturer:
Condition:
Shelves(pc.):
Customer:

Environment Condition:

Calibration Place:

Calibration By:
Calibration Date:
The Method used:

Traceability:

(Mr. Suphanimit Khamnonphoem)

Person in charge

&= DKSH

Certificate of Calibration

Cooled Incubator Certificate No.: C31232287

250 Issued Date: 14 November 2023
0812-0414 ( W-RE-01/55 ) Job No.: WO-00008954
Accuplus Page: 10of 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

Temperalure: 21°C . 4 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 SI Units maintained by Natlonal Institute
of Metrology (NIMT), Thailand through DKSH Technology Limited.
rtificate No. C10230012

(Mr. Udon Srichana)
Authorized signatory

This certificate is issued the units of measurement according to the International System of Units (S1). It provides raceabliity of measuremont lo
international or national standard or other recognized national standard laboralories,

The measurement uncertainty slatad is the expanded unceriainty which Is obtained from tha standard uncertainty mullipled by the coverage factor
(k=2) to provide o lovel of confidenco of approximalely 95%. It is determined In accordance with the Guide to Expression of Uncertainty In Measurement

(GUM).

These results may be affected by deviations from speciied condiions, The resulls relate only to the items tested, calbrated of sampled. The report
chall not ba reproduced except in full without approval of DKSH Tachnology Limitad,

wign fiaomow teaTuTal dafa
DKSH Technology Limited

2533 OuuRII BTN lmnssTate nyanmamng 10260
2533 Sukhumvit Road, Bangchak, Plrakhanong, Bangkok 10280
Phona: +566 2833 7000  Emall; info.callbention@dicsh.com  Websile: waw.dksh com/sclantiic-thaland
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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, #6, #7, #8): w= 5 (cm) d= 5 (cm) h= 10 (cm)

#9: Geometric center of the chamber i

Position of Std i1 #2 #3 #4 #5 #E #7 | -#8 #9
Channel of Logger 201 | 202 | 203 | 204 | 205 | 206 | 207 | 208 | 209

Definitions
Indicaling Temperatfure: The average reading of indicating device which forms the inlegral part of the enclosure.
Measured Temperaiure: 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 tempearature at the reference location which are cbserved 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.

Ovearalf Variallor: The difference of maximum and minimum measured temperatures throughout observation time,

uidn Aemoimeos maTuTall 49

DHKSH Technalogy Limiled

2533 punsyain uuHTIn iewsTeid pfmasrnn 10260
2533 Sukhumvl Road, Bangchak, Phom Bangkak 10260

khanang,
Phona: +56 2638 TOOD  Emall info,calibralion@dkshocom  Walsile: www.dhah, comd'sciantific-thalland
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Certificate No.: C31232287 Page: 3of3
Calibration Resuilts:
Without adjustment
Measurement Temperature at Spread Locations, Indicating of Unil Under Calibration: 4.0 *C
 seclicns T:ln:;:lrlarfuie Correction of UUC. Uncertainty
(‘c) (c) (£°C)

#1 3.79 -0.21 0.79
#2 3.56 -0.44 0.92
#3 4.05 0.05 0.67
#a 3.84 -0.16 0.84
#5 412 0.12 0.45
#a 3.80 -0.20 0.74
w7 3.88 -0.01 0.52
#8 4,09 0.09 0.51
#9 3.88 -0.31 0.75

Temperature Distribution

Desired Selling | Indicating Measured Temperature at Spread Locations (*C) Uncertainty
(°c) (C) (*C) #1 | #2 | #3 | #4 | #5 | #6 | #7 | #8 | %o (£°C)*
4.0 4.0 4.0 379 | 3.56 | 405 | 3.84 | 412 | 3.80 | 3.99 | 4.09 | 369 0.92
Chamber Characterization
Indicating Measured Uniformity Measured Stability Overall Variation
(‘c) (c) (£°C) (')
4.0 0.76 0.75 1.72
Mote: * Maximum uncertainty of the each position
The End of Certificate

u¥sin Aemindios tnATUTal <efa =
DKSH Technology Limilsd

2533 nuidyp i U eI vemers T ApamEeng 10260

2533 Sukhurmwvil Road, Bangchak, Phrakhanong, Bangkok 10260

Phono: +65 2639 7000 Emad info.calbrmtion@dish.com  Wabsite: www,diah.comisclantiic-thailand
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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 Sl Units maintained by National Institute

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

(Mr. Bovon Jannantha) (Mr. Udon Srichana)

Person in charge Authorized signatory

This certificate IS issued the unils of measurement according (o the International System of Unlts (SI). It provides Lraceablilty of measurement lo
International or national standard or othor recognizod national standard laboratorios,

The measurement uncertainty stated Is the expanded uncertainty which is obtained from the standard uncertainly multipled by the coverage factor
(k=2) to provide a level of confidenca of spproximataly 95%. It Is datermined In accordance with the Gulde to Exprassion of Unceriainty In Measuremant
(GUM).

Thesa results may be affected by deviations from specified conditions, The resulls refate only to the tems tested, calibrated or sampled. The report
shall not ba reproduced except In full without approval of DKSH Technology Limited.

Viin Knomoy tnaTulal éia

DKSH Tochnology Limged

2533 ouudquin feandan wwaweeTuss nyammseuns 10260

2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260

Phono: +66 2630 7000  Emall: Infocalibration@dksh.com  Webalte: www.dksh com/scientific-thailand

Delivering Growth - in Asia and Beyond. CAL-FM-C31-10; 12 Sep 2022
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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=§ {cm)
Standard Locations (#5, #6, #7, #8): w= 5 (cm) d= 5 {em) h= 5 {cm)
#9: Geometric center of the chamber
Position of Std #1 #2 #3 #4 #5 #b #7 #8 #a
Channel of Logger 1 2 3 4 5 6 7 8 9

Definitions
Indicating Temperature: The average reading of indicating device which forms the integral part of the enclosure.
Measured Temperalure: The average reading of standards at any positions or location.

Measured Uniformify: The maximum difference of measured lemperatures 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 geomeltric center of the chamber.

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

Ovearall Varallom. The difference of maximum and minimum measured temperatures throughout observation time.

widn Aimemoe teaTuTad d4fn
D#SH Technology Limited
2533 pnruay™ WU N mmsTudd npoTur A 10260

2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
Phona: +63 2630 7000  Emall; Info.calbaton@dksh.oom  Wobshe: wew.dksh com/sclontific-thalland
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Certificate No.: C31231015 Page: 30of 5
Calibration Resuilts:
Without adjustment
Measurement Temperature at Spread Locations, Indicating of Unit Under Calibratlon; 104.0 *C
raione T:qn:::ura?udm Correction of UUC, Uncertainly

(°C) (°c) (£°C)
#1 104.26 0.26 0.29
#2 104.22 0.22 0.39
#3 103.67 -0.33 0.29
#4 103.89 -0.11 0.29
#5 104.09 0.09 0.39
#e 103.69 -0.31 0.39
#7 103.98 -0.02 0.29
#8 104.11 0.11 0.39
#3 103.82 -0.18 0.39

Temperature Distribution
Desired Sefling | Indicating Measured Temperature at Spread Locations (°C) Uncertainty
{"C) ("C) (*C) #1 #2 #3 #4 #5 #6 #7 #8 #9 (x°C)*
104.0 104.0 104.0 1(]4.2&'104,23' 103.67(103.89]104.09|103.69(103.98[104.11[103.82 0.39
Chamber Characterization
Indicating Measured Uniformity Measured Stability Overall Variation
(*C) {(*C) (£°C) (")
104.0 0.48 0.09 0.70

Note: * Maximum uncertainty of the each position

i Aursomos onTuTad 4vda
DKSH Technology Limited

2533 puusye i BTHIHTIN e T ngiomamwns 10280
2533 Suikhumvit Road, Bangehak, Pheakhanang, Bangkok 10260
Phone; +08 2630 T000  Emall: Info.calbraion@@dksh.com  WebsBa: www.dkah comisclentific-thalland

Delivering Growth - in Asia and Beyond.
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Certificate No.: C31231015 Page: 4 of 5
Without adjustment (Cont.)
Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 150.0 *C
Am— Tf:::r:u::'a Correction of UUC, Uncertainty

("C) (*C) (£°C)
#1 150.43 0.43 0.39
#2 150.43 043 0.39
#3 149.54 -0.46 0.39
#4 149.78 -0.22 0.38
#5 150.30 0.30 0.39
#o 149.56 -0.44 0.38
#7 149.86 -0.14 0.39
#8 150.05 0.05 0.38
#9 149.86 -0.14 0.39

Temperature Distribution
Desired Setling | Indicating Measured Temperature al Spread Localions (*C) Uncertainty
{"C) (*C) ("C) #1 #2 #3 #4 #5 #6 #7 #B #a x°C)*
150.0 150.0 150.0 [150.43 150.43'149.54 149.78/150.30{149.56/149,86{150.05 149.&3' 0.39
Chamber Characterization
Indicating Measured Uniformity Measured Stability Overall Variation
(*C) {*C) (£ "C) (*C)
150.0 0.61 0.10 1.05

Note: * Maximum unceraintly of the each position

whin Remomos maTulal dvda

DKSH Technology Limiled

2533 mauEye i REaran e e Tew apiovanrien 10260
2533 Sukhumwvit Road, Banpchak, Pheakhanang, Bangkok 10260
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Certificate No.: C31231015 Page: 50f 5
Without adjustment (Cont,)
Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 180.0 °C
ocations T:::::::fie Correction of UUC. Uncertainty
("C) ("C) (x°C)

#1 180.53 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
#E 179.48 -0.52 0.42
#7 179.93 -0.07 0.42
#8 180.10 D.10 0.42
#9 180.00 0.00 0.42

Temperature Distribution

Desired Sefting | Indicating Measured Temperature at Spread Locations (°C) Uncertainty
("C) ("C) (°C) #1 #2 | #3 | #4 | #5 | #6 | #7 | #8 | #0 (£*C)*
180.0 180.0 180.0 |180.53[180.59[179.43 1?9.&5'130.53 179.48179.93/180.10 THB.UDI 0.42
Chamber Characterization
Indicating Measured Uniformity Measured Stability Overall Variation
("C) (°C) (£ °C) ("C)
180.0 0.67 0.08 1.30
Note: * Maximum uncerainly of the each position
The End of Certificate

whin fmemoy vinTulal dis

D¥KSH Technology Limtied
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s, Certificate of Calibration
‘4'/’11:-.\. “\“\°
o HSC-TISITIS 17025
Cabiation 00T
Equipment: Balanca Certificate No.: C01231653
Model: 40SM-200A Issued Date: 17 May 2028
Serial No. (or ID.): 40294 Job No.: KSPR2307254
Manufacturer: Precisa Page: Yol- &
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 256 °C + 07°C
Humidity 57 %RH % 2.8 %RH
Calibration Place: LIFE & ENVIRONMENT CO., LTD. ( Air 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-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

(Mr. Bovon Jannantha) (Mr. Rungrod Jenkittrakulchai)

Person in charge Authorized signatory

This cerlificate Is Issued the units of measuramant according 10 the International Systam of Units (SI). It provides traceabliity of measurament to
International or national standard or other recognized national standard laboralores.

Tho measuremant uncertainty stated Is the expanded uncertainty which is obtained from Ihe standard uncertainty multiplied by the coverage faclor (k=2) to
provide a level of confidence of appraximataly 85%. It is datermined In accardancs with the Gulde to Expression of Uncertalnty In Measuremant (GUM).

Thesa resulls may be affoctod by daviations from spacified conditions. Tha results refata only to tha tems tested, calibrated o¢ sampled. Tha repoct shall
nol be reproduced excepl In full without approval of DICSH Tachnology Limited,

U Avvemey taTuTal $1fia
DKSH Technology Limited

2533 Uyt BU2aeIn wwewseTyua nammsruns 10260

2533 Sukhumwit Rood, Bangchak, Phrakhanong, Dangkek 10200

Phono: +08 28397000 Emak Info.calibrationg@dksh.com  Wabsits: www.dieh camisciantific-thatand

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



Calibration Results:

Before Adjustment

Certificate No.: C01231653

Eccentric Error: 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 100 (@)
F@ o@@ Ole, Reference Points (g)
Q@@y - @ A B c D E
e_ﬂ "_%" == - | o001 | 0.0001 | -0.0001 | -00001

Repeatabllity: Determination of the standard deviation of weighing balance., Readability 0.00001 (g)
Mominal test value (g) Standard Daviation
5 0.000004
40 0.000004
Error of Indication from nominal or conventional mass value., Readabilily 0.00001 (g)
Mominal Value | Conventional Mass Displayad Value Emor of indication Uncartalnty :
(@) (a) (a) (a) ()
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 0.5000086 0.50001 0.00000 0.000015 2.00
1 1.000015 0.99995 -0.00003 0.000018 2.00
2 2.000018 1.99987 -0.00005 0.000021 2.00
b 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 40.000036 39.99887 -0.00117 0.000080 2.00
i e AT Tal dada
DKSH Technokogy Limiled

2533 puugyulin BRI At T Ao e 10250

2533 Sukhurmnit Road, Bangchak, Phrakhanang, Bangkok 10250
Phane: +65 2630 7000 Emall; info.calibration@dieh.com

Delivering Growth — in Asia and Beyond.
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Certificate No.: C01231653 Page:30of 5
Before Adjustment (Cont.)
Repealability: Determination of the standard deviation of weighing balance., Readability 0.0001 ({g)
Nominal test valua (g) Standard Deviation
20 0.00004
200 0.00004
Error of Indication from nominal or conventional mass value., Readability 0.0001 ({g)
Neminal Value | Conventional Mass Displayad Valua Error of indication Uncartainty
(9) (@) (a) (a) (@ i
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 0.0000986 202
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 0.000028 2.02
5 5.00002 4.9999 =0.0001 0.000099 2.02
10 10.00002 9.9998 -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 -0.0036 0.00023 2.00
200 200.00000 199.8950 -0.0050 0.00029 2.00
i iAoy maTuTal dafa
DKSH Tochnology Limiled

2533 prusysIn uwnueEn wansTud npermnrmens 10260
2533 Sukhumvi Bangechak, Phrakhanong, Bangkok 10260
Phona: +66 2635 7000 Email: info.callration@dkshcom  Waebsiia: www.diksh.comisclentific-thalland

Delivering Growth - in Asia and Beyond,
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After Adjustment

&z DKSH

Certificate No.: C01231653

Page:4of 5

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

Nominal Test Valua

100 (g)

Referance Points (g)

B C

D

0.0001 0.0001

-0.0001 | -0.0001

Repeatability: Determination of the standard deviation of welghing balance., Readability 0.00001 (g)
MNominal test value (g) Standard Daviation
] 0.000004
40 0.000004
Error of indication from nominal or conventional mass value., Readability 0.00001 ({g)
Mominal Value | Conventional Mass Displayed Value Error of indication Uncertainty
(9) (a) (@) (@ (9) )
0.1 0.100004 0.10000 0.00000 0.000012 2.0
0.2 0.200001 0.20000 0.00000 0.000013 2.0
0.3 0.300005 0.20001 0.00000 0.000019 2.00
0.4 0.399997 0.40000 0.00000 0.000021 2.00
0.5 0.5000086 0.50001 0.00000 0.000015 2.00
1 1.000015 1.00002 0.00000 0.000018 2,00
2 2000018 2.00002 0.00000 0.000021 2.00
5 5.000020 5.00001 -0.00001 0.000027 2,00
10 10.000018 9.99999 -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 35.99998 -0.00006 0.000020 2.00

i Aumomes mATuTR0 $9fa
DKSH Technology Limilod

2533 psd il BT e Tusd nqaimm i 10280
2533 Sukhumyil Road, Bangchak, Phrakhanong, Banghkok 10280

Phone: +65 2630 7000  Emalk

Delivering Growth - in Asia and Beyond.

Iinfo.calbmtonf@disheom  Wabsiio: waw.dksh.comiseloniific-thailland

CAL-FM-CD1-14: 12 Sep 202



&z DKSH

Certificate No.: C01231653 Page: S5of §
After Adjustment (Cont.)
Repeatabllity: Determination of the standard devialion of weighing balance., Readability 0.0001 (@)
Mominal test value (g) Standard Daviation
20 0.00004
200 0.00004
Emor of indication from nominal or conventional mass value., Readability 0.0001 (g)
Mominal Value | Conventional Mass Displayad Value Error of indication Uncartainty "
(@) (a) (@) (a) (9)
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 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 Cerlificate

uhsn Aumeaws imaTuTad dada

DKSH Technology Limited
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=L Certificate of Calibration
’-/'/,' f: “\“\\'
G NSCTISITIS 17025
Colbresioe 9007
Equipment: Incubator Certificate No.: C31222126
Model: INE 400 Issued Date: 09 November 2022
Serial No.(or ID): E407.1277 ( WM-IB-02/51 ) Job No.: KSPR2214211
Manufacturer: Memmert Page: 10f 3
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,
Suanluang, Bangkok 10250 Thailand
Environment Condition:  Temperature: 26 °C * 12 *C
Humidity: 51 %RH % 5.7 %RH
Voltage: 226 VAC * 3.7 VAC
Calibration Place: LIFE & ENVIRONMENT CO., LTD. ( Microbiological Laboratory )
90, 92, 94 Soi On-nuch 64, Srinakarin Road, On-nuch,
Suanluang, Bangkok 10250 Thailand
Calibration By: Mr. Nakarin Ruenros
Calibration Date: 08 November 2022
The Method used: In house method, CAL-WI-16, base on TLAS-G20
Traceability: This certificate is traceable to the SI Units maintained by National Institute

of Metrology (NIMT), Thailand through SPC RT Co., Ltd. Certificate No. C10220001

(Mr. Nakarin Ruenros) (Mr. Udon Srichana)

Person in charge Authorized signatory

This certificate Is Issued the units of measurement according 1o the Intemational System of Unlts (SI). It provides traceabllity of measurement 1o
Intamational or national standard or other recognized national standard laboratories.

The measurement uncertainty staled Is the expanded uncertainty which Is cbtalned from the standard uncertainty multiplied by the coverage factor
(k=2) to provide a level of confidence of approximately 85%. It Is datermined In eccordance with the Guide to Expression of Uncertainty in Measurement
(GUM),

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

utin Avcodtos mntuiad e

DKSH Technology Limited

2533 eulugsin EERINeIn teewicTaue nyemnruns 10280

2533 Suktwrnwit Road, Bangehak, Phrakhanoag, Dangkok 10260

Phone: +85 2639 7000 Emalt Info.catbrationggaish.com  Webslto: www,dksh.com/sclentiic-halland
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Certificate No.: C31222126 Page: 2of 3
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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 (em)
Standard Localions (#5, #6, #7, #8): w= 5 {cm) d=5 (cm) h= 5 (cm)
#9: Geometric center of the chamber
Position of Std #1 #2 #3 #4 #5 #6 #7 #B #9
Channel of Logger 1 2 3 4 5 B T 3] ]

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

Msasured Temperature: 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-stale. The reference
probe is preferably located in the geometric center of the chamber,

Measured Stabliity: The one-haif of greatest maximum difference of measured temperatures al any one probe.

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

i Rumapitson 1enTuTnl dafn

DKSH Technology Limited

2533 Py ETHIPE I s T npanmeneTuns 10280

2533 Sukhumyll Road, Bangchak, Phrakhanong, Bangkok 10260
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Certificate Mo.: C31222126 Page: 3of3
Calibration Results:
Without adjustment
Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 35.0 *C
S Trn:;::::re Correction of UUC, Uncertainty
("C) (*C) (£°C)

#1 34.99 -0.01 0.25
#2 34.81 0.19 0.25
#3 34.80 -0.20 0.25
#a 34.97 -0.03 0.25
#5 34.78 -0.22 0.29
#6 35.35 0.35 0.27
#7 34.97 -0.03 0.28
#8 35.16 0.16 0.20
#3 35.32 0.32 0.27

Temperature Distribution

Desired | Setting | Indicaling Measured Temperature at Spread Locations ("C) Uncertainty
("C) {"C) (*C) #1 #2 #3 #4 #5 #6 #7 #B #9 (x"C)y
35.0 35.0 35.0 34.99 | 34.81 | 34.80 | 34.97 | 34.78 | 35.35 | 34.97 | 35.16 | 35.32 0.30
Chamber Characterization
Indicating Measured Uniformity Measured Stability Owverall Variation
("C) (*C) (£ "C) (*C)
35.0 D.68 0.15 0.76
Maote: * Maximum uncertainty of the each position
The End of Certificate

uidn Kinwomey maTuTal 4

DKSH Technology Limited

2533 puaiyin waUTee I wnnteTuue AqammnTang 10280
Banghak 10260

2533 Sukhurmvl Road, Bangehak,
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g%m Certificate of Calibration
Equipment: Incubator Certificate No.: C31232289
Model: INE 400 Issued Date: 14 November 2023
Serial No.(or ID): E407.1277 ( WM-1B-02/51 ) Job No.: WQO-00008954
Manufacturer: Memmert Page: 10f 3
Condition: In Condition Ventilation Valve: Closed
Shelves(pe.): 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 S| Units maintained by National Institute
of Metrology (NIMT), Thailand through DKSH Technology Limited.
Certificate No. C10230019
(Mr. Suphakorn Sookmee) (Mr. Udon Srichana)

Person in charge Authorized signatory

This cartificate is issued the units of measurement according to the International Syslem of Units (SI). I provides baceabliity of muasurement to
inlernational or national standard or other recognized national standard laboratories,

The measurement uncertainty staled is tha expanded uncertainty which Is obtained from the standard uncertainty multiplied by the covarage factor
{k=2) fo provide a lovel of confidence of approximately 95%. It 13 determined In acoordance with the Guide to Expression of Uncertainty in Measurement
(GUM).

Thesa resulls may be affected by devialions from specified condiions. The results relate only to the items tested, calibraled or sampled. The repord
shall not be reproduced except in full without approval of DKSH Technology Limitad,

i fumodiow maTuTal S/

DKSH Technalogy Limited
2533 ouuiPPAN UERUNSIN Lemrss Tuae ngeomrantun 10260
2533 8 vit Road, Bang Ph '3, Banghkok 10260

Phono: 468 2639 7000 Emak |;|Io calbration@dksh.com Wobsita: www.dksh com/scientfie-thailand
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Cerlificate 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 (cm)
#9: Geometric center of the chamber
Position of Std #1 #2 #3 4 #5 #6 #7 #8 #4
Channel of Logger 101 | 102 | 103 | 104 | 105 | 106 | 107 | 108 | 109

Definitions
Indicating Temperafure: The average reading of indicating device which forms the integral part of the enclosure.
Measured Temparaiure: 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 al 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 geomeilric center of the chamber.

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

Overall Varatior The difference of maximum and minimum measured lemperatures throughout observation time.

i Famwomey ovnTuTnll dufa
OEEH Technology Limited
2533 puaA I BrHERTIN tearre T npavanm 10260
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Certificate No.: C31232289 Page: 3of3
Calibration Results:
Without adjustment
Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 35.0 *C
hamgear T:‘r:::::etia 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 34,08 -0.02 0.27
#5 35.51 0.51 0.33
#E 35.58 0.58 0.35
#7 35,63 0.63 0.30
#a 35.70 0.70 0.33
#9 35.00 0.00 0.28

Temperature Distribufion

Desired | Sefting | Indicating Measured Temperature at Spread Locations {"C) Uncertainty
{*C) (*C) (*C) #1 #2 #3 4 #5 #6 #T #8 #9 (£ °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 0.80
Note: * Maximum uncertainty of the each position
The End of Certificate

118 Mmooy mATuTal duls
DESH T Ll
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Nelhvmarinn Groowth = In Acia and Ravand



&z DKSH

\'\"l"l‘-,,

SN,
So=_
HlashiA Certificate of Calibration
N A
/""././.;,‘.‘\\““\
NS(-TISI-IISJ'I,GH
Equipment: Liquid Bath Certificate No.: C13220385
Model: 1013 Issued Date: 09 November 2022
Serial No. (or ID.):  10637804J ( WM-WB-01/50 ) Job No.: KSPR2214213
Manufacturer: GFL Page: 10f 3
Condition: In Condition
Forced Circulation: None
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 + 098°C

Humidity: 51 %RH * 53 %RH
Voltage: 226 VAC = 3.7VAC
Calibration Place: LIFE & ENVIRONMENT CO., LTD. ( Microbiclogical Laboratory )

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

Calibration By: Mr. Chaiwat Srisanguan

Calibration Date: 08 November 2022

The Method used: In house method, CAL-WI-17, base on ASTM E715-80

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

(NIMT), Thailand through SPC RT Co., Ltd. Certificate No. C10220001

(Mr. Chaiwat Srisanguan) (Mr. Udon Srichana)

Person in charge Authorized signatory

This corlificale ks issued the unils of measurement according 10 the Intamational System of Units (SI), It provides traceabdlity of measurement to
inlernational o national standard or othar recognized national standard laboratories.

Tha measurement uncertalnty stated Is the expanded uncertainty which Is obtained from the standard uncartainty multiplied by the coverage factor (k=2) to
provide a level of confidence of epproximatoly 95%. It Is delermined In accordance with the Guide to Expression of Uncertainty In Measurement (GUM).

These resulls may be affecled by deviations from spacified conditions. Tha results relate only to the lems lested, calibraled or sampled, The report shall
nol be reproducad except In full without approval of DKSH Technology Limited.
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2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10280
Phone: 466 2639 7000  Email: Info.on'ibration@dish.com  Wabsite: www.dish.comiscientific-thailand
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Cerlificate No.: C13220385 Page: 2of 3
f’; / ! |
7 #~
7 -
7 s H
#2 #4
® " ®
#1 " o
[ ] H2 L i
T o : P
.-*"'f * ,/'}r /
A D
//a"/rrf .r"'fl} .--"-L ‘/4
¥ yd i vl
- x g4
- W e
+ = =
Standard Installation Locations
Midway between the diffuser plate and the water surface
Inside bath: W= 40 (cm) D= 25 (cm) H= 1T {em) Volume = 17 (Liters)
Standard Locations #1: W= H] {cm) d= 5§ (cm)
Standard Locations #2: W= 5 {cm) = 5 (cm)
Standard Locations #3: w= 5 {em) d= 5§ {cm)
Standard Locations #4: W= 5 {em) = 5 (cm)
Standard Locations #5: Center of any probes. (#1 - #4)
Position of Std #1 #2 #3 4 #5
Channel of Logger 1 2 3 4 5

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

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

Measured Unlformily. 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 bath at steady-state. The reference

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

Measurad Siabilily: The one-half of greatest maximum difference of measured temperatures at any one probe.
Overall Varatior: The difference of maximum and minimum measured temperatures throughout observation time.
N Bumomos e TuTnd dain
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Certificate No.: C13220385 Page: 3of 3
Calibration Results:
Without adjustment
Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 44.5 °C
Locations ME““"""{%‘""E“""’& Correction of UUC. (°C) | Uncertainty (+ °C)
#1 44.42 -0.08 0.15
#2 44.44 -0.06 0.15
#3 44.42 -0.08 0.15
#4 44.43 =0.07 0:15
#5 44.43 -0.07 0.15

Temperature Distribution

Desired | Setting Indicating Measured Temperature at Spread Locations ("C) Uncertainty
(*C) (C) (“c) #1 #2 #3 #4 #5 (*°C)*
44.5 44.5 44.5 44.42 44.44 44.42 44,43 44,43 0.15

Bath Characterization
Indicating Measured Uniformity Measured Stability Overall Variation
("C) ("C) (°C) ("C)
44.5 0.03 0.01 0.04
Note: * Maximum uncertainty of the each position
The End of Certificate
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= Certificate of Calibration

Equipment: Liquid Bath Certificate No.: C13230368
Model: 1013 Issued Date: 06 November 2023
Serial No. (or ID.):  10637804J ( WM-WB-01/05 ) Job No.: WO-00008954
Manufaclurer; GFL Page: 1 0of 3
Condition: In Condition

Forced Circulation: None

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 = 4.4 %RH
Vollage: 224 VAC % 2.5VAC
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-17, base on ASTM E715-80

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

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

(Mr. Suphakorn Sookmee) (Mr. Udon Srichana)

Person in charge Authorized signatory

This certificate Is issued the units of measurement according to the Intemational System of Units (81), 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 mulliplied by the coverage factor (k=2) lo
provide o level of confidence of approximataly 95%. It Is determined In accordance with the Guide to Exprassion of Uncertainty in Measurement (GUM).

These results may be affected by deviations from specified conditions. The resulls refale only to the ltems tested, caftvated or sampled, The report shall
not be reproduced except In full without approval of DKSH Technology Limited.

uSin Aunodioy maTuTnd /i

DHSH Technology Limited

2533 auuifain Guauesan teamwseTaus npavannuns 10260

2533 Road, Bar ¥ g, Bangkok 10260

Phone: +96 2629 7000  Emalt: info.calibralion(@dkshcom  Website: www.dksh, Isclantific-thalland
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Cerlificate No.: C13230368 Page: 2of 3
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Standard Installation Locations
Midway between the diffuser plate and the water surface
Inside bath: W= 40 (cm) D= 25 {cmy) H= 17 {em) Volume = 17 {Liters)
Standard Locations #1: w= 5 {cm) d= &5 {om)
Standard Locations #2: = 5 {cm) d= 5§ (em)
Standard Locations #3; w= 5 {cm) d= 5 {em)
Standard Locations #4; w= 5 {cmy) d= 5 {em)
Standard Locations #5: Cenler of any probes. (#1 -#4)
Position of Std #1 #2 #3 i #5
Channel of Logger 301 anz 303 304 308

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 belween 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 bath at steady-state. The reference

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

Measured Stabllity: The one-half of greatest maximum difference of measured temperatures at any one probe,
Overall Variatiom: The difference of maximum and minimum measured temperatures throughout observation time,
T
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2533 Sukhurmvit Road, Bangehak, Phrakhanang, Banghok 10260
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Certificate No.: C13230368 Page: 3of 3
Calibration Results:
Without adjustment
Measurerment Temperature at Spread Locations, Indicating of Unit Under Calibration: 44.5 *C
Locations ME“”“’"J:;”"“‘”” Correction of UUC. (*C) | Uncertainty (£ °C)
#1 44.50 0.00 0.15
#2 44.49 -0.01 0.18
#3 44.46 -0.04 0.15
it 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)y
44.5 44.5 44.5 44.50 44.49 44.46 44.48 44.49 0.16
Bath Characterization
Indicating Measured Uniformity Measured Stability Overall Variation
(C) (c) (£°C) (c)
44.5 0.04 0.03 0.07
Mote: * Maximum uncertainty of the each position
The End of Certificate
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= Certificate of Calibration
Fot
i NSC-TISENS 17025
Equipment: Autoclave Certificate No.: C11220233
Model: 88 Issued Date: 14 December 2022
Serial No. (orID.): 105611 Job No. KSPR2215851
Manufacturer: ALP Page: 1 of 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: 27 °C ¢ 07%
Humidity: 56 %RH * 4.3 %RH
Voltage: 226 VAC + 1.4 VAC
Calibration Place: LIFE & ENVIRONMENT CO., LTD. ( Microbiogy Testing Laboratory )
80, 92, 94 Soi On-nuch 64, Srinakarin Road, On-nuch,
Suanluang, Bangkok 10250 Thailand
Calibration By: Mr. Siwapan Srijan
Calibration Date: 14 December 2022
The Method used: In house method, CAL-WI-18, base on BS 2646 : Part 5
Traceability: This certificate is traceable to the SI Units maintained by National Institute
of Metrology (NIMT), Thailand through Quality reborn Co., Ltd.
Certificate No.QR22-0176
(Mr. Siwapan Srijan) (Mr, Udon Srichana)
Person in charge Authorized signatory

This certificate Is Issued the units of measurement according 1o the Intemational System of Units (SI). It provides traceability of measurement 1o
Intemnational or national standard or other recognized national standard laborateries.

The measurement uncertainty stated is the expanded uncartainty which Is obtalned from the standard uncontainty multipliod by the coverage Tactor (k=7) lo
provide @ level of confidence of appraximately 95%. It is delermined In accordance with the Guide to Exaression of Uncartalnty in Measurement (GUM),

These rosulls may be affected by deviations from specified conditions. Tho results ralate only 1o the itams tested, calibrated or sampled. The report shall
not ba reproducad sxcapt in full without approval of DKSH Technology Limited.

viin Mymedoe maTuTal $fn

DKEH Technology Limited

2533 OuupPOIN KEIUNIIN etz Tune Nqavmaung 102680

2533 Suhumit Road, Bangahak, Phrakhanong, Banghok 10260

Phone: +66 2638 7000 Emat hnfocalibvalion@dish com  Wabsite: www, diceh convsclentific.thaland

Delivering Growth - in Asia and Beyond. CAL-FM-C11-15; 12 Sep 2022
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Cerificate Mo.: C11220233 Page: 2of 3

Position of Standard
# 1: Center of Chamber

#2: Temperature Sensor of UUC
# 3: Exhaust port

L .
B=ses B
H2 ...m o-iss W2
Vertical Vessal Horzontal Vassal
= O
Standard Installation Locations
Standard Locations (#1): Geomelric center of the chamber
Siandard Locations (#2): Dislance from temperature sensor of UUC 2 (cm.)
Standard Locations (#3): Dislance from the wall 5 (em.)
Position of Std #1 #2 #3
Channel of Logger 4 5 6

Definitions
Indicating Temperature; The average reading of indicating device which forms the integral part of the enclosure.
Measured Temperatura: The average reading of standards at any positions or location.

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

v Anosies maluTal $afa
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Certificate No.: C11220233 Page: 3of 3
Calibration Results:
Without adjustment
Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 121 °C
Measured Correction of
Locations Temperature uuc, Vnearianly
(°C) (*C) (x°C)
#1 121.05 0.05 2.0
#He 121.06 0.08 1.9
#3 121.03 0.03 2.0
Temperature Distribution
Temperature Pressure | Measured Temperature at Spread Locations
Desired | Sefting |Indicating | Indicating #1 #2 w3 HIesiy
(°C) (°C) (°C) kglem* ("C) (°C) (°C) (£ "C)
121 121 121 1.2 121.05 121.06 121.03 2.0
Chamber Characterization
Indicating Temperature Indicating Pressure Measurad Stability
(°C) kgfem?® (x°C)
121 1.2 1.81

Mote: * Maximum uncertainty of the each position

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

The End of Certificate

uidn hinomos enTuTal 416

DHKSH Tochnoiogy Limited
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2533 Sukhumnit Road, Bangchak, Phrakhanonsg, Banghak 10280
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Cobbrathom 0017

Equipment: Autoclave Certificate No.: C11230236
Model: 88 Issued Date: 13 December 2023
Serial No, (or ID.): 105611 Job No.: WO-00011851
Manufacturer; ALP Page: 10f3
Condition: In Condition

Customer: LIFE & ENVIRONMENT CO., LTD.

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

Environment Condition: Temperature: 26 *C + 06°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 2645 : Part 5

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

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

(Mr. Siwapan Srijan) (Mr. Udon Srichana)
Person in charge Authorized signatory

This certificate is issued the units of measurement according to the Intemational System of Units (S1). It provides traceability of measurement 1o
International or national standard or other recognized national standard laborataries.

The measurament uncertainty stated is the expanded uncertainty which is obtained from the standerd uncertainty multiphed by the coverage faclor (k=2) to
provide a level of canfidence of approximaltely 95%. Il is determined in accordance with the Guide to Expression of Uncertainty in Measurement (GUM).

These resulls may be effected by deviations from specified conditions. The results relate only to the ltems tested, calibrated or sampled. The report shall
not ba reproduced except in full without approval of DKSH Technology Limited.
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DKEH Technology Limited
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Certificate No.: C11230236 Page: 20of 3

Position of Standard
m # 1: Center of Chamber

v # 2: Temperature Sensor of UUC
# 3: Exhaust port
' [D
B i
s B3 eaes B
52 - Wesen B2
Vortical Vessal Horzontal Viossel
[ O
Standard Installation Locations
Slandard 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.)
Position 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.

uhin Famodoy maTuTall dafin
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Certificate No.: C11230236 Page: 3of 3
Calibration Results:
Without adjustment
Measurement Temperature al Spread Locations, Indicating of Unit Under Calibration: 121 °C
Measured Correction of
Locations Temperature uuc. Hnssny
("C) ("C) (£°C)
#1 121.02 0.02 1.8
#2 121.02 0.02 19
#3 121.05 0.05 20
Temperature Distribution
Temperature Pressure | Measured Temperature at Spread Locations
Desired | Setting | Indicating | Indicating #1 #2 #3 oy
("C) ("C) (°C) | kglem? ("C) (*C) ("C) (£ °Cy
121 121 121 1.2 121.02 121.02 121.05 2.0
Chamber Characterization
Indicating Temperature Indicating Pressure Measured Stability
("C) kalem? (£ °C})
121 1.2 1.63

Note: * Maximum uncertainty of the each position
Record every 10 seconds after reaching steady state or after one achieved complete cycle.

The End of Certificate
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