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List of Instruments Certification for Air & Noise Quality Analysis

No.|Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of |[Due date of| Remark
No. Calibration | Calibration
Ambient
1 |Orifice Transfer Standard Total Suspended Particulate (TSP) Thermo Scientific G25A Tisch Environmental,Inc. 22062020 22 Jun 20 21 Jun 22 -
Calibrator 158M
2 |U-Tube Manometer Total Suspended Particulate (TSP) Dwyer 1221-36-W/M Technology Promotion Association 21P663 10 Nov 21 9 Nov 22 -
- (Thailand-Japan)
3 |Aneroid Barometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 21P2502 21 Jul 21 20 Jul 22 -
(Thailand-Japan)
4 |Dial Thermo-Hygrometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 21H803 8 Apr 21 7 Apr 22 -
(Thailand-Japan)
5 |Nitrogen Dioxide Analyzer  |Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 10112021 10 Nov 21 9 Nov 22 -
1201497724
6 |Nitrogen Dioxide Analyzer  |Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 10112021 10 Nov 21 9 Nov 22 -
1201497725
7 |Nitrogen Dioxide Analyzer  |Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 17112021 17 Nov 21 16 Nov 22 -
1201497726
8 |Standard Gases (Mixture) Nitrogen Dioxide Airgas CC159599 Airgas an Air Liquide company EO4NI99E15A01QC 30 Jul 19 30 Jul 22 -
2015PSIG
9 |Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43 UAE Consultant Co.,Ltd. 09062021 9 Jun 21 8 Jun 22 -
1201778116
10 [Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43 UAE Consultant Co.,Ltd. 09112021 22 Nov 21 21 Nov 22 -
1182920012
11 [Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43 UAE Consultant Co.,Ltd. 09112021 22 Nov 21 21 Nov 22 -
1182920013
12 [Standard Gases (Mixture) Sulphur Dioxide Airgas CC159599 Airgas an Air Liquide company EO4NI99E15A01QC 30 Jul 19 30 Jul 22 -

2015PSIG




List of Instruments Certification for Air & Noise Quality Analysis

No.|Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of |[Due date of| Remark
No. Calibration | Calibration
Ambient
13 |Carbon Monoxide Analyzer |Carbon Monoxide Thermo 4a8i UAE Consultant Co.,Ltd. 30112021 30 Nov 21 29 Nov 22 -
1200906880
14 |Carbon Monoxide Analyzer |Carbon Monoxide Thermo 48i UAE Consultant Co.,Ltd. 30112021 30 Nov 21 29 Nov 22 -
1201497730
15 |Carbon Monoxide Analyzer |Carbon Monoxide Thermo 48i UAE Consultant Co.,Ltd. 30112021 30 Nov 21 29 Nov 22 -
1201497732
16 |Standard Gases (Mixture) Carbon Monoxide Airgas CC159599 Airgas an Air Liquide company 160-401526192-1 30 Jul 19 30 Jul 22 -
2015PSIG
17 |Wind Speed/Wind Direction [WS/WD LSI LASTEM E-LOG305 Thai Meteorological Department 275/21 20 May 21 19 May 22 -
20040002
18 |Sound Level Calibrator Calibrate Sound Level Meter Svantek SV35 Innovative Instrument 21-ACT-188 28 May 21 27 May 22 -
(Acoustic Calibrator) 44792 Co.,Ltd.
19 |Sound Level Meter WHeasunau Larson Davis LxT2 Innovative Instrument 22-ACT-034 21 Jan 22 20 Jan 23 -
0005394 Co.,Ltd.
20 [Sound Level Meter Lpeq 24 nours' Lasor Ladns Lamax Larson Davis LxT2 Innovative Instrument 22-ACT-101 11 Feb 22 10 Feb 23 -
0005405 Co.,Ltd.
21 [Sound Level Meter Lpeq 24 nours' Lasor Ladns Lamax Larson Davis LxT2 Innovative Instrument 22-ACT-037 21 Jan 22 20 Jan 23 -
0005407 Co.,Ltd.
22 |Sound Level Meter Lpeq 24 nours' Lasor Ladns Lamax Larson Davis LxT2 Innovative Instrument 22-ACT-104 11 Feb 22 10 Feb 23 -
0006614 Co.,Ltd.
23 |Sound Level Meter Lpeq 24 nours' Lasor Ladns Lamax Larson Davis LxT2 Innovative Instrument 22-ACT-102 11 Feb 22 10 Feb 23 -
0006615 Co.,Ltd.




List of Instruments Certification for Air & Noise Quality Analysis

No.|Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of |[Due date of| Remark
No. Calibration | Calibration
Stack
1 |Pre-Test Console Total Suspended Particulate Apex Instruments, XC-572-V Envi Equipment Service Co., Ltd. E21-0813 19 Aug 21 18 Aug 22 -
Antimony USA. 0807047
Arsenic
Copper
Lead
Mercury
Chlorine
Hydrogen Chloride
2 |Flue gas Analyzer Sulphur Dioxide Testo Testo 350 Entech Industrial Sulution Co., Ltd. G 640441 5 Aug 21 4 Aug 22 -
Oxide of Nitrogen as Nitrogen Dioxide 60899456
Carbon Monoxide




List of Instruments Certification for Air & Noise Quality Analysis

No.|Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of |[Due date of| Remark
No. Calibration | Calibration
Workplace
1 |Flow Meter Calibrate personal pump TSlInc 4146 Innovative Instrument 21-AFM-052 8 Jun 21 7 Jun 22 -
41461922007 Co.,Ltd.
2 |Aneroid Barometer Total Dust Barigo, Germany - Technology Promotion Association 21P1156 31 Mar 21 30 Mar 22 -
(Thailand-Japan)
3 |Dial Thermo-Hygrometer Total Dust Barigo, Germany - Technology Promotion Association 21H803 8 Apr 21 7 Apr 22 -
UAE.ANV.128-2550 (Thailand-Japan)
4 |Sound Level Meter Laeq 8 hrs Lamax Rion, Japan NL-42 Sithiporn Associates Co., Ltd. ACL22069 25 Jan 22 24 Jan 23 -
00409109
5 |Sound Level Meter Laeq 8 hr Lamax Rion, Japan NL-42 Sithiporn Associates Co., Ltd. ACL22070 25 Jan 22 24 Jan 23 -
00409175
6 |Sound Level Meter Laeq 8 hr Lamax Rion, Japan NL-42 Innovative Instrument 22-ACT-066 3 Feb 22 2 Feb 23 -
00409176 Co.,Ltd.




List of Instruments Certification for Water Quality Analysis

No.|Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of |[Due date of| Remark
No. Calibration | Calibration
Water
1 |pH Meter pH Horiba LAQUA-PH210 Technology Promotion Association 21CH526 21 Apr 21 20 Apr 22 -
HA9MO0048 (Thailand-Japan)
2 |DO Meter DO YSI Pro 20i Technology Promotion Association 21TW158 29 Jul 21 28 Jul 22 -
18H110457 (Thailand-Japan)




RECALIBRATION
DUE DATE:

June 22, 2021

TISCH

Environmental
Calibration Certification Information
Cal. Date: June 22, 2020 Rootsmeter S/N: 438320 Ta: 296 °K
Operator: Jim Tisch Pa: 748.3 mm Hg
Calibration Model #:  G25A Calibrator $/N: 158 M
Vol. Init Vol. Final AVol. ATime AP AH
Run {(m3) {m3) (m3) {min) (mm Hg) (in H20)
1 1 2 1 1.3270 3.2 2.00
2 3 4 1 0.9450 6.4 4.00
3 o 6 1 0.8470 7.9 5.00
4 7 8 | 0.8040 8.7 5.50
5 9 10 1 0.6640 12.7 8.00
Data Tabulation
Pa )( Tstd
Vstd Qstd \/ AH( Pstd /\ Ta Qa "-“H( Ta/ Pa)
(m3) (x-axis) (y-axis) Va (x-axis) (y-axis)
0.9870 0.7438 1.4080 0.9957 0.7504 0.8895
0.9828 1.0400 1.9912 0.9914 1.0492 1.2579
0.9808 1.1579 2.2262 0.9894 1.1682 1.4064
0.9797 1.2185 2.3349 0.9884 1.2293 1.4750
0.9744 1.4675 2.8160 0.9830 1.4805 1.7789
m= 1.94592 m= 1.21850
QSTD b= -0.03494 QA b= -0.02207
r= 0.99995 r= 0.99995
Calculations
Vstd=|AVol((Pa-AP)/Pstd)(Tstd/Ta) Va=|AVol((Pa-AP)/Pa)
Qstd=|Vstd/ATime Qa=|Va/ATime
For subsequent flow rate calculations:
i Pa Tstd =
Qstd= 1/m ((\/&H(_P-StT)( Ta )) -b) Qa= 1/m ((/EH( Ta/Pa )) 'b>
Standard Conditions
Tstd: 298.15 ~k RECALIBRATION
Pstd: 760 mm Hg
Key US EPA recommends annual recalibration per 1998
AH: calibrator manometer reading (in H20) 40 Code of Federal Regulations Part 50 o 51,
AP: rootsmeter manometer reading (mm Hg) Appendix B to Part 50, Reference Method for the
Ta: actual absolute temperature (°K) Determination of Suspended Particulate Matter in
Paf actual barometric pressure (mm Hg) the Atmosphere, 9.2.17, page 30
b: intercept
m: slope

www.tisch-env.com
TOLL FREE: (877)263-7610
FAX: (513)467-9009

Tisch Environmental, Inc.
145 South Miami Avenue
Village of Cleves, OH 45002
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES }: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGEOK 10250
TEL. 0-2717-3000-24 FAX. 0-2719-9484

Certificate of Calibration °“*'““*;:*:_-f i

Equipment : U Tube Manometer

Manufacturer: Dwyer This cenificate may not be reproduced other than in full,
except with the prior writien approval of the head of

Model: 1221-36-WiM Corporate Services 3: Equipmen! Calibration and Tesling Services.

Serlal No.: -

ID No.: UAE.EMAZ.095/2555

Condition As-Received: Used ltem

Recelved Date: O4November2021

Calibration Date: 10 November 2021

Reference: 2102-0083WSC Submitted by: United Analyst and Engineering Consultant Co.,Lid.

Ambient Temperature: ( 23 £ 2 ) °C

Phrakhanong, Bangkok 10260
Atmospheric Pressure: 1012 mbar

Procedure used:  The calibration was conducled by direcl comparison method against Pressure Measuring Instrumenls
Standard according to in-house calibration procedure CP-P04, using " DKD-R 6-1 ; Calibration of Pressure
Gauges, Edition 022014 " as a guidelines.

Condition of this result of calibration
1.Reference standards instumentls :
Instrument Model Serial No. Certificate No, Due Date
1) Pressure Calibrator PC106P 1189 MP-0113-21 14 Jul 2022

2.This result of calibration was made on requested at the point specified by cuslomer.
3.5cale and conversion factor is 1 kPa = 4.0146283 inHz0
4.This instrument was used clean air as prassure media.
§.This instrument was installed in vertical orienlation and center of connector was used as the reference level.
6.The certificate is valid only to the item calibrated on dale and place of calibration
7.This Certification Is traceable to the international System of Unit maintained at:-
-National Institute of Metrology Thailand (NIMT)

Callbrated by :  Nopparat Phongam Approved Signatory : Atepol P
Issue Date : 11November 2021 [ ] Phalinee Prabpaipal

| 1Sura Suwannasri
LT Attapol Panurach

1@n&Is lueIuAY
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Cert.No.: 21P663

Page: 2 of 2
Result of callbration:- Without adjustment Range : 0 inHzO lo 36 inH,0
Function:- Pressure Measurement Scale Interval : 0.1 inHzO( The Fifth Estimate )
Increasing Pressure
UUC Indication
Applied Pressure High-portside Low-port side Ap Error
(inH,0) (inH;0) (inH;0) {inH;0) (inH.0)
0.00 0.00 0.00 0.00 0.00
2.00 1.02 -1.02 2.04 0.04
4.00 1.68 -1.98 3.96 -0.04
6.00 2.98 -2.98 5.96 -0.04
10.00 4.68 -4.98 8.96 -0.04
12.00 6.00 -5.58 11.98 =0.02
14.00 7.02 -6.98 14.00 0.00
16.00 8.02 -8.00 16.02 0.02
18.00 9.04 -9.00 18.04 0.04
20.00 10.04 -10.00 20.04 0.04
22.00 11.06 -11.00 22.06 0.08
24.00 12.06 -12.00 2408 0.08
26.00 13.06 -13.00 26.06 0.06
28.00 14.06 -14.02 28.08 0.08
30.00 15.06 -15.02 30.08 0.08
32.00 16.06 -16.02 32.08 0.08
34.00 17.06 -17.02 34,08 0.08
35.80 17.98 -17.92 35.90 0.10
The uncertainty of measurement was £ 0.11 inH:0
*UUC = Unit Under Calibration
* AP = High-port side - Low-port side
The reported uncertainty of measurement was based on a standard uncertainty multiplied
by a coverage factor k = 2, providing a level of confidence of approximately 35 %.
-o0o-
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOT 18, SUANLUANG, SUANLUANG, BANGKOK 10250 ﬁ »
gl

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

).

“

Certificate of Calibration S i

Equipment : Aneroid Barometer
Manufacturer: Barigo This certificate may not be reproduced other than in full,
except with the prior written approval of the head of
Model : - Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: -
ID No.: UAE.ANV.151/2550

Condition As-Received: Used ltem

Received Date: 20 July 2021
Calibration Date: 21 July 2021
Reference: 2107-0570WSC Submitted by: United Analyst and Engineering Consultant Co.,Ltd.

Ambient Temperature: ( 23 2 ) °C
81 Soi Udomsuk 41, Sukhumvit Road, Bangchak,

Phrakhanong, Bangkok 10260

Relative Humidity: (50 £15) %

Atmospheric Pressure: 1009 mbar

Procedure used: The calibration was conducted by direct comparison method against Pressure Measuring Instruments
Standard according to in-house calibration procedure CP-P10, using " DKD-R 6-1 ; Calibration of Pressure
Gauges, Edition 03/2014 " as a guidelines.

Condition of this result of calibration

1.Reference standards instuments :

Instrument Model Serial No. Certificate No. Due Date
1) Standard Barometer DPI142 1422505046 MP-0053-21 08 Apr 2022

2.This instrument was installed in vertical orientation and center of the dial was used as the reference level,
3.This result of calibration was made on requested at the point specified by customer.

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

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

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

-National Institute of Metrology Thailand (NIMT)

Calibrated by :  Suwit Aussarree Approved Signatory : AH-ﬂ.pOf P,
Issue Date : 22 July 2021 [ ] Phalinee Prabpaipal

[ ] Sura Suwannasri
[/]’Attapol Panurach

lenasluemunay
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Result of calibration:- Without adjustment

Function:- Absolute Pressure Measurement

Increasing Pressure

Range : 960 hPa to 1030 hPa
Scale Interval : 1 hPa( The Fifth Estimate )

Applied Pressure (hPa) 959.18 | 970.39 | 980.57 | 990.77 | 1000.79 | 1010,71 | 1020.54 | 1030.39
UUC" Indication (hPa) 960.0 | 970.0 | 980.0 | 990.0 | 1000.0 | 1010.0 | 1020.0 | 1030.0
Error (hPa) 0.82 -0.39 -0.57 -0.77 -0.79 -0.71 -0.54 -0.39
Decreasing Pressure

Applied Pressure (hPa) 1030.46 | 1020.42 | 1010.54 | 1000.67 | 990.64 | 980.74 | 970.54 | 959.39
UUC* Indication (hPa) 1030.0 | 1020.0 | 1010.0 | 1000.0 | 9900 | 9800 | 970.0 | 960.0
Error (hPa) -0.46 -0.42 -0.54 -0.67 -0.64 -0.74 -0.54 0.61

The uncertainty of measurement was + 0.30 hPa

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

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

-000-

Lanms‘luﬂ'mﬂu

Cert.No.: 21P2502
Page: 2 of 2
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Result of Calibration:-
Function:

Without Adjustment
Humidity measurement.

Reference Standard uuc*
Temperature Humidity Reading
(°C) (%R.H.) (%R.H.)
25.0 40.1 43
25.0 60.0 60
25.0 80.0 79
Result of Calibration:- Without Adjustment
Function: Temperature measurement.
Standard uucr
Temperature Reading
(°C) (°C)
20.011 20.0
30.019 30.0
34,989 35.0
40.006 40.0

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

-00o-

Error
(%R.H.)
29
0.0
-1.0

Error
(C)
-0.011
-0.019
0.011
-0.006

Cert. No.: 21H803
Page.: 2 of 2

Uncertainty
of Measurement
(x%R.H.)
1.6
1.8
1.9

Uncertainty
of Measurement
(£°C)
0.72
0.72
0.72
0.72

Aot
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l || 1/ A\ i United Analyst and Engineering Consultant Co., Ltd.

3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
LIWITED ANALYST AND ENGINEERING

CONSULTANT GOMPANY Ll:{mrsn Tel. 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com
= — T —————————== —_———

~ MULTI-POINT GAS TEST REPORT

Test Date : Nov 10,2021

Equipment : ‘Gas Analyzer (NO2) ~ Model: 42i

|
Manufacturer:  Thermo Scientific ~_ Serial Number : 1201497724
Standard Gas Concentration Dilutor Detail
Sulphur Dioxide (SO2) 44075 PPM  Manufacturer : Thermo Scientific
Nitric Oxide (NO) 4535 PPM  Model : 146
Methane (CHa) pEEae e 9 PPM. Serial Number:: 1180540071
Carbon Monoxide (CO) Al ]) /e ST SN
Cylinder No. : CC159599

Expiration Date : Jul 30,2022

| ~ Multi-point gas test data

Reference Value (ppb) Analyi:j;hb;splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 1.1 1.10 1.10 1.10
Level 2 20.00% 100.0 101.3 1.30 1.28 1.28
Level 3 40.00% 200.0 201.3 1.30 0.65 0.65
| [Level 4 60.00% 300.0 301.5 1.50 0.50 0.50
| |Level 5 80.00% 400.0 400.1 0.10 0.02 0.02
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.71

:Acceptable Limit + 5%

Multi-Point Gas Test Chart |

450 |
= 400 | — 400
g 350 il
300 {— : T
g‘ 250 /
S ?gg = ——— 213
<4 P
E 100 /Mfa,, | | - —
50 -
0 b | |
0 50 100 150 200 250 300 350 400 450

Reference value (ppb)

~—+— Analyzer Display J

3
< IlCaIc ate by ﬂﬁprove by
f”]JLEC al" [\-/ U\‘.-?M M/
: i & o 0 .......... C ..................
..... Yogdlot 2. e, 2oz

Page 1 of 1
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| I |/ A\ i United Analyst and Engineering Consultant Co., Ltd.

3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
‘;E’;iif;‘::?;::if:?"ﬁ:ﬁ:ﬁ Tel. 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com

MULTI-POINT GAS TEST REPORT

Test Date : Nov 10,2021

Equipment : ~ Gas Analyzer (NO2) Model : 42i

Manufacturer:  Thermo Scientific Serial Number : 1201497725
Standard Gas Concentration Dilutor Detail
Sulphur Dioxide (S02) 44.75 PPM  Manufacturer : _Thermo Scientific
Nitric Oxide (NO) 45.35 PPM  Model : 146i %
Methane (CHs4) b PPM  Serial Number : 1180540071
Carbon Monoxide (CO) L0078
Cylinder No. : CC159599 %
Expiration Date : Jul 30,2022
e e A Multi-point gas test data 2
Reference Value (ppb) Di:pr::?::;b) Difference Error |Percent Error| [% Error ]
Level 1 Zero 0.0 0.9 0.90 0.90 0.90
Level 2 20.00% 100.0 101.2 1.20 1.19 1.19
Level 3 [40.00% 200.0 200.6 0.60 0.30 0.30
Level 4 60.00% 300.0 300.5 0.50 0.17 0.17
Level 5 £80.00% 400.0 400.1 0.10 0.02 0.02
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.52

:Acceptable Limit £ 5%

Multi-Point Gas Test Chart |

450
400 4584
350
300
250
200 7666
150
100 -2

50

0 =59

0 50 100 150 200 250 300 350 400 450
Reference value (ppb)

| —+— Analyzer Display _I

<5
th

Analyzer Display(ppb)

%
g} Calculate by er by
' VC Ay \7. Yer 48

------------------------------------

Page 1 of 1
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INAE

UNITED ANALYST AND ENGINEERING
CONSULTANT COMPANY LIMITED

United Analyst and Engineering Consultant Co., Ltd.

3 Sol Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
Tel. 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-malil: uae@uaeconsultant.com

I ————=— = e
MULTI-POINT GAS TEST REPORT
Test Date : Nov 17,2021
Equipment : Gas Analyzer (NOz) Model : 42i %
Manufacturer : Thermo Scientific Serial Number : 1201497726

Standard Gas Concentration

Dilutor Detail

Sulphur Dioxide (S02) 44.75 PPM  Manufacturer : “Thermo Scientific

Nitric Oxide (NO) 45.35 PPM  Model : 14615 i MRS
Methane (CHa) S PPM  Serial Number ; 1180540071

Carbon Monoxide (CO) 1007580 Ra

Cylinder No. : CC159599 i

Expiration Date _Jul30,2022

Multi-point gas test data

Reference Value (ppb) Analy?:l;g)lsplay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 1.2 1.20 1.20 1.20
Level 2 20.00% 100.0 101.4 1.40 1.38 1.38
Level 3 40.00% 200.0 201.3 1.30 0.65 0.65
Level 4 60.00% 300.0 300.9 0.90 0.30 0.30
Level 5 80.00% 400.0 400.2 0.20 0.05 0.05
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.72
:Acceptable Limit + 5%
. Multi-Point Gas Test Chart | |
— 400 4082
=
E 350
& 300 43009
& 250 = '
' T 200 - H:'ﬁﬁf |
i £ 100 .79 . ]
, 50
| 0 ly2
| 0 50 100 150 200 250 300 350 400 450
Reference value (ppb)
| —.—Anafy;er Display _]
i
OCalcul e by ve by
AR \ ;
; VI\CluT ke, U .
) al v Zc
03‘14’1 ..... - é?ﬂ ..... 12108V .
Page 1 of 1
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Airgas Specialty Gases

Airgas USA, LLC
s 6141 Easton Road
Bldg 1

an Air Liquide compan’ ’
i pany Plumsteadville, PA 18949
Adirgas.com

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number: E04NISSE15A01QC Reference Number: 160-401526192-1
Cylinder Number: CC159599 Cylinder Volume: 144.4 CF
Laboratory: 124 - Plumsteadville - PA Cylinder Pressure: 2015 PSIG
PGVP Number: A12019 Valve Outlet: 660

Gas Code: CO,NO,NOX,S02,BALN Certification Date: ~ Jul 30, 2019

Expiration Date: Jul 30, 2022

Certification performed in accordance with “EPA Traceability Protocol for Assay and Certification of Gaseous Calibration Standards (May 2012)" document EPA
600/R-12/531, using the assay procedures listed. Analytical Methodology does not require carrection for analytical interference. This cylinder has a total analytical
uncertainty as stated below with a confidence level of 5%, There are no significant impurities which affect the use of this calibration mixture. All concentrations are on a
volume/volume basis unless otherwise noted.

Do Not Use This Cylinder below 100 ps'r& i.e. 0.7 megaﬁiascals.

ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay
Concentration Concentration Method Uncertainty Dates
NOX 45.00 PPM 44,76 PPM G1 +/- 0.8% NIST Traceable 07/23/2019, 07/30/2019
NITRIC OXIDE 45.00 PPM 4476 PPM G1 +/- 0.8% NIST Traceable 07/23/2019, 07/30/2019
SULFUR DIOXIDE 45.00 PPM 45.35 PPM G1 +/- 1% NIST Traceable 07/23/2019, 07/30/2019
CARBON MONOXIDE 1000 PPM 1007 PPM G1 +/- 0.4% NIST Traceable 07/23/2019
NITROGEN Balance
CALIBRATION STANDARDS
Type Lot ID Cylinder No Concentration Uncertainty Expiration Date
INTRM 18060121 KALOD4215 249.9 PPM NITRIC OXIDE/NITROGEN +/- 0.4% Nov 08, 2023
NTRM 052411 KALOD04307 50.03 PPM NITRIC OXIDE/NITROGEN +{-0.80% Mar 12, 2024
NTRM 18060121 KALOD4215 250.0 PPM NOx/NITROGEN +-0.4% Nov 08, 2023
NTRM 052411 KALOD4307-NOX 50.03 PPM NOx/NITROGEN +/-0.80% Mar 12, 2024
NTRM 0141709 KAL0OO3180 49.67 PPM SULFUR DIOXIDE/NITROGEN +-1.0% Jun 20, 2022
NTRM 072508 KALO04570 970.0 PPM CARBON MONOXIDE/NITROGEN +/- 0.4% May 14, 2021
ANALYTICAL EQUIPMENT

Instrument/Make/Model Analytical Principle Last Multipoint Calibration
CO MKS FTIR 000929062 FTIR Jul 19, 2019
NO MKS FTIR 000929062 FTIR Jul 22, 2019
NO MKS FTIR 000928062 FTIR Jul 22, 2019
S02 MKS FTIR 000929062 FTIR Jul 22, 2019

Triad Data Available Upon Request

NOTES:RAN# 51318-CM03

PO# 5218002210

GROSS WEIGHT: 28.6 KG

NET WEIGHT: 4.1 KG

__Signature on file
Approved for Release Page 1 of 160-401526192-1
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| H /s E United Analyst and Engineering Consultant Co., Ltd.

3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
B e Tel. 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com

MULTI-POINT GAS TEST REPORT

Test Date : June 9,2021

Equipment : Gas Analyzer (SOz) Model : 43i

Manufacturer : Thermo SCIENTIFIC Serial Number : 1201778116

Standard Gas Concentration Dilutor Detail

Sulphur Dioxide (SOz) 44.75 PPM  Manufacturer : Thermo SCIENTIFIC
Nitric Oxide (NO) 45.35 PPM  Model : 146i

Methane (CH4) = PPM  Serial Number : 1201778116

Carbon Monoxide (CO) 1007

Cylinder No. : CC159599

Expiration Date : Jul 30,2022

Multi-point gas test data

Reference Value (ppb) Analy:i;’g)lsplay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 1.4 1.40 1.40 1.40
Level 2 20.00% 100.0 101.3 1.30 1.28 1.28
Level 3 40.00% 200.0 201.6 1.60 0.79 0.79
Level 4 60.00% 300.0 301.5 1.50 0.50 0.50
Level 5 80.00% 400.0 401.5 1.50 0.37 0.37
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.87

:Acceptable Limit + 5%

- Multi-Point Gas Test Chart |

400 |- | +—4015
| | | /
350 — ;
300 . ' | Y
250 : =
200 . Lot |
100 4——— .
50 +—
O l-"r
0 50 100 150 200 250 300 350 400 450
Reference value (ppb)

Analyzer Display(ppb)

purg
L)

| —+— Analyzer Display

g_\ Calgulate by ove by
(}..ipc_ 0” \7‘ !,‘“’" l/\

/)m ..... . 2] 70';TV”€14 oty
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INAE

UMITED ANALYST AND ENGINEERING
CONSULTANT COMPANY LIMITED

United Analyst and Engineering Consultant Co., Ltd.

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

Tel. 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com
_—— . ———

S MULTI-POINT GAS TEST REPORT
Test Date : Nov 22,2021
Equipment : _Gas Analyzer (S0z) ~_ Model: s S
Manufacturer:  Thermo SCIENTIFIC Serial Number : 1182920012 22 g
Standard Gas Concentration Diluto il
Sulphur Dioxide (SO2) 44,75 PPM  Manufacturer : Thermo SCIENTIFIC
Nitric Oxide (NO) 45.35 PPM  Model : 146i
Methane (CHa) 5 ~ PPM  Serial Number : 1180540071
Carbon Monoxide (CO) ol e
Cylinder No. : CC159599
Expiration Date : Jul 30,2022
= T ~ Multi-point gas test data S
- Reference Value (ppb) Analyiggbb}lsp lay Difference Error | Percent Error [%0 Error ]
|
Level 1 Zero 0.0 1.3 1.30 1.30 1.30
| |Level 2 20.00% 100.0 100.9 0.90 0.89 0.89
Level 3 40.00% 200.0 201.1 1.10 0.55 0.55
Level 4 60.00% 300.0 3013 1.30 0.43 0.43
Level 5 80.00% 400.0 400.9 0.90 0.22 0.22
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.68
:Acceptable Limit + 5%
'Multi-Point Gas Test Chart |
450 . I
— 400 - = . ‘ 400.9
2 350 |
=% I
& 300 /451{'
g 250 —
= 200 | qﬁ ll__
5 15 —
2 100 e
50 + — — -
0 +=F3 -
0 50 100 150 200 250 300 350 400 450
Reference value (ppb)
—+— Analyzer Display |
!
| Calculafe by
| fo /Mot \/
2 ;
‘z 7I/] Ijlllbl%l..l
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INAE

UNITED ANALYST AND ENGINEERING
CONSULTANT COMPANY LIMITED

United Analyst and Engineering Consultant Co., Ltd.

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

Tel. 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com
— == e ——— o]

Test Date : Nov 22,2021

MULTI-POINT GAS TEST REPORT

Equipment :

Gas Analyzer (SO2)

Manufacturer :

Thermo SCIENTIFIC

__ Serial Number :

| Standard Gas Concentration

Dilutor Detail

Sulphur Dioxide (SO2) o e PPM  Manufacturer :
Nitric Oxide (NO) i e o R PPM  Model :
Methane (CH4) - PPM Serial Number :
| Carbon Monoxide (CO) S100750
Cylinder No. : LEE159599
Jul 30,2022

Expiration Date :

Multi-point gas test data

i 21 IR
1182920013

Thermo SCIENTIFIC
146i _
1180540071

Analyzer ’
Reference Value b . Difference Error |Percent Error| [% Error
(ppb) Display (ppb) ]
Level 1 |Zero 0.0 L5 1.50 1.50 1.50
Level 2 20.00% 100.0 101.3 1.30 1.28 1.28
Level 3 40.00% 200.0 201.4 1.40 0.70 0.70 ;
Level 4 [60.00% 300.0 300.9 0.90 0.30 0.30
Level 5 80.00% 400.0 400.5 0.50 0.12 0.12
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.78
:Acceptable Limt + 5%
450 Multi-Point Gas Test Chartl
— 400 400-5
=]
B 350
7 300 669
g 250 =
5 200 et
% 150
<t 100 3
50
0 =
0 50 100 150 200 250 300 350 400 450
Reference value (ppb)
| —4— Analyzer Display |
g CaIleate by rove by
1 ? n
Y+l ot 7 Veryin
224 Mo N ZZ’/ /Vw\/, 702/
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Airgas Specialty Gases

Airgas USA, LLC
s 6141 Easton Road
Bldg 1

an Air Liquide compan’ ’
i pany Plumsteadville, PA 18949
Adirgas.com

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number: E04NISSE15A01QC Reference Number: 160-401526192-1
Cylinder Number: CC159599 Cylinder Volume: 144.4 CF
Laboratory: 124 - Plumsteadville - PA Cylinder Pressure: 2015 PSIG
PGVP Number: A12019 Valve Outlet: 660

Gas Code: CO,NO,NOX,S02,BALN Certification Date: ~ Jul 30, 2019

Expiration Date: Jul 30, 2022

Certification performed in accordance with “EPA Traceability Protocol for Assay and Certification of Gaseous Calibration Standards (May 2012)" document EPA
600/R-12/531, using the assay procedures listed. Analytical Methodology does not require carrection for analytical interference. This cylinder has a total analytical
uncertainty as stated below with a confidence level of 5%, There are no significant impurities which affect the use of this calibration mixture. All concentrations are on a
volume/volume basis unless otherwise noted.

Do Not Use This Cylinder below 100 ps'r& i.e. 0.7 megaﬁiascals.

ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay
Concentration Concentration Method Uncertainty Dates
NOX 45.00 PPM 44,76 PPM G1 +/- 0.8% NIST Traceable 07/23/2019, 07/30/2019
NITRIC OXIDE 45.00 PPM 4476 PPM G1 +/- 0.8% NIST Traceable 07/23/2019, 07/30/2019
SULFUR DIOXIDE 45.00 PPM 45.35 PPM G1 +/- 1% NIST Traceable 07/23/2019, 07/30/2019
CARBON MONOXIDE 1000 PPM 1007 PPM G1 +/- 0.4% NIST Traceable 07/23/2019
NITROGEN Balance
CALIBRATION STANDARDS
Type Lot ID Cylinder No Concentration Uncertainty Expiration Date
INTRM 18060121 KALOD4215 249.9 PPM NITRIC OXIDE/NITROGEN +/- 0.4% Nov 08, 2023
NTRM 052411 KALOD04307 50.03 PPM NITRIC OXIDE/NITROGEN +{-0.80% Mar 12, 2024
NTRM 18060121 KALOD4215 250.0 PPM NOx/NITROGEN +-0.4% Nov 08, 2023
NTRM 052411 KALOD4307-NOX 50.03 PPM NOx/NITROGEN +/-0.80% Mar 12, 2024
NTRM 0141709 KAL0OO3180 49.67 PPM SULFUR DIOXIDE/NITROGEN +-1.0% Jun 20, 2022
NTRM 072508 KALO04570 970.0 PPM CARBON MONOXIDE/NITROGEN +/- 0.4% May 14, 2021
ANALYTICAL EQUIPMENT

Instrument/Make/Model Analytical Principle Last Multipoint Calibration
CO MKS FTIR 000929062 FTIR Jul 19, 2019
NO MKS FTIR 000929062 FTIR Jul 22, 2019
NO MKS FTIR 000928062 FTIR Jul 22, 2019
S02 MKS FTIR 000929062 FTIR Jul 22, 2019

Triad Data Available Upon Request

NOTES:RAN# 51318-CM03

PO# 5218002210

GROSS WEIGHT: 28.6 KG

NET WEIGHT: 4.1 KG

__Signature on file
Approved for Release Page 1 of 160-401526192-1
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INAE

UNITED ANALYST AND ENGINEERING
CONSULTANT COMPANY LIMITED

United Analyst and Engineering Consultant Co., Ltd.

3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
Tel. 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com

Test Date : Nov 30,2021
Equipment : ~ Gas Analyzer (CO)
Manufacturer : Thermo Scientific

MULTI-POINT GAS TEST REPORT

Model :

Standard Gas Concentration

Sulphur Dioxide (SOz) 44.75

Nitric Oxide (NO) 45.35

Methane (CHs) SEI

Carbon Monoxide (CO) AOU7ESS

Cylinder No. : CE159599:
| Expiration Date : Jul 30,2022

~ Serial Number :

fagks
1200906880

Dilutor Detail
PPM Manufacturer :

PPM Model :

PPM  Serial Number :

PPM

Multi-point gas test data

Thermo Scientific
_146i
1180540071

Reference Value (ppm) Analy(z:;':;splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.9 0.9 0.9 0.9
Level 2 20.00% 10.0 10.2 0.2 2.0 2.0
Level 3 40.00% 20.0 20.4 0.4 2.0 2.0
Level 4 60.00% 30.0 30.6 0.6 2.0 2.0
Level 5 80.00% 40.0 40.8 0.8 2.0 2.0
Remark : Measuring Range 50.0 ppm Average Difference (%) 1.75
:Acceptable Limit £ 5%
Multi-Point Gas Test Chart
50

E 40.8

=

,‘_g:' 6

=]

5 4

=

= 2

Py

0
0 50
~ Reference value (ppm)
—+— Analyzer Display |
A\
Calculate by ove by
. )ﬂk‘, At \7 . "}/{mn 7]
2 1 2 c2.
....... A IR ) ;/lé‘/;z’
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INAE

UNKITED ANALYST AND ENGINEERING
CONSULTANT COMPANY LIMITED

United Analyst and Engineering Consultant Co., Ltd.

3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
Tel. 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com

Test Date

: Nov 30,2021

MULTI-POINT GAS TEST REPORT

Gas Analyzer (CO)

Model :

48

- Equipment :
| Manufacturer:  Thermo Scientific
|

Serial Number :

Standard Gas Concentration

Dilutor Detail

1201497730

Sulphﬁr Dioxide (SOz2) 44.75 PPM  Manufacturer : Thermo Scientific ik
Nitric Oxide (NO) 4535 PPM  Model : 146i
Methane (CHa) = PPM  Serial Number : 1180540071
Carbon Monoxide (CO) 1007 SR PPM
Cylinder No. : 2 EC159599 5
Expiration Date : Jul 30,2022
: RIS ~ Multi-point gas test data 303 ¥ Y
| Ref Analyzer : - b % E
eference Value (ppm) Display: (ppm) Difference Error |Percent Error| [% Error ]
Level 1 Zero 0.0 0.6 0.6 0.6 0.6
Level 2 20.00% 10.0 10.3 0.3 29 2.9
Level 3 40.00% 20.0 20.6 0.6 29 2.9
Level 4 60.00% 30.0 30.5 0.5 1.6 1.6
Level 5 |80.00% 40.0 40.4 0.4 1.0 1.0
Remark : Measuring Range 50.0 ppm Average Difference (%) 1.81
:Acceptabk Limit & 5%
Multi-Point Gas Test Chartl
50
§ 40.4
B
E. 0.5
2
. 0.6
=
= 03
<<
0 +=06
0 50

Reference value (ppm)
—+— Analyzer Display |
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INAAE:

UNITED ANALYST AND ENGINEERING
CONSULTANT COMPANY LIMITED

United Analyst and Engineering Consultant Co., Ltd.

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

Tel. 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com

Test Date

Equipment :
Manufacturer :

Gas Analyzer (CO)

MULTI-POINT GAS TEST REPORT

: Nov 30,2021

Model :
Serial Number :

48i o
1201497732

Standard Gas Concentration

Expiration Date :

Multi-point gas test data

Dilutor Detail
Sulphur Dioxide (S0z) I ) S e A PPM  Manufacturer : Thermo Scientific
Nitric Oxide (NO) 45350 . T eh PPM Model: 146i AT
Methane (CH4) L=atw ~ PPM  Serial Number : 1180540071
Carbon Meonoxide (CO) 1007E as PPM
Cylinder No. : ~ CC158599
~Jul 30,2022

Reference Value (ppm) Analy(zs;:‘l)splay Difference Error | Percent Error [%o Error ] .
Level 1 Zero 0.0 1.2 12 1.2 1.2
Level 2 20.00% 10.0 11.2 1.2 10.7 10.7
Level 3 40.00% 20.0 20.9 0.9 4.3 4.3
Level 4 60.00% 30.0 30.7 0.7 2.3 2.3
| |Level 5 80.00% 40.0 40.6 0.6 15 1.5
Remark : Measuring Range 50.0 ppm Average Difference (%) 4.00
:Acceptable Limit + 5%
Multi-Point Gas Test Chart |
50
g_ 406
=
= firg
k4]
= K]
S
© 2
| =
<
0
0 50
Refergnce value (ppm)
—_—— Ajfa_lyzer Display |
Calculate by %ﬁm by
R?‘}C JJ\[\ 7 L(MM b
. £ e, le2 ‘
..... %ot Mot 2X... wlrien ezl
Page 1 of 1

lenaslupmuny



Airgas Specialty Gases

Airgas USA, LLC
s 6141 Easton Road
Bldg 1

an Air Liquide compan’ ’
i pany Plumsteadville, PA 18949
Adirgas.com

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number: E04NISSE15A01QC Reference Number: 160-401526192-1
Cylinder Number: CC159599 Cylinder Volume: 144.4 CF
Laboratory: 124 - Plumsteadville - PA Cylinder Pressure: 2015 PSIG
PGVP Number: A12019 Valve Outlet: 660

Gas Code: CO,NO,NOX,S02,BALN Certification Date: ~ Jul 30, 2019

Expiration Date: Jul 30, 2022

Certification performed in accordance with “EPA Traceability Protocol for Assay and Certification of Gaseous Calibration Standards (May 2012)" document EPA
600/R-12/531, using the assay procedures listed. Analytical Methodology does not require carrection for analytical interference. This cylinder has a total analytical
uncertainty as stated below with a confidence level of 5%, There are no significant impurities which affect the use of this calibration mixture. All concentrations are on a
volume/volume basis unless otherwise noted.

Do Not Use This Cylinder below 100 ps'r& i.e. 0.7 megaﬁiascals.

ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay
Concentration Concentration Method Uncertainty Dates
NOX 45.00 PPM 44,76 PPM G1 +/- 0.8% NIST Traceable 07/23/2019, 07/30/2019
NITRIC OXIDE 45.00 PPM 4476 PPM G1 +/- 0.8% NIST Traceable 07/23/2019, 07/30/2019
SULFUR DIOXIDE 45.00 PPM 45.35 PPM G1 +/- 1% NIST Traceable 07/23/2019, 07/30/2019
CARBON MONOXIDE 1000 PPM 1007 PPM G1 +/- 0.4% NIST Traceable 07/23/2019
NITROGEN Balance
CALIBRATION STANDARDS
Type Lot ID Cylinder No Concentration Uncertainty Expiration Date
INTRM 18060121 KALOD4215 249.9 PPM NITRIC OXIDE/NITROGEN +/- 0.4% Nov 08, 2023
NTRM 052411 KALOD04307 50.03 PPM NITRIC OXIDE/NITROGEN +{-0.80% Mar 12, 2024
NTRM 18060121 KALOD4215 250.0 PPM NOx/NITROGEN +-0.4% Nov 08, 2023
NTRM 052411 KALOD4307-NOX 50.03 PPM NOx/NITROGEN +/-0.80% Mar 12, 2024
NTRM 0141709 KAL0OO3180 49.67 PPM SULFUR DIOXIDE/NITROGEN +-1.0% Jun 20, 2022
NTRM 072508 KALO04570 970.0 PPM CARBON MONOXIDE/NITROGEN +/- 0.4% May 14, 2021
ANALYTICAL EQUIPMENT

Instrument/Make/Model Analytical Principle Last Multipoint Calibration
CO MKS FTIR 000929062 FTIR Jul 19, 2019
NO MKS FTIR 000929062 FTIR Jul 22, 2019
NO MKS FTIR 000928062 FTIR Jul 22, 2019
S02 MKS FTIR 000929062 FTIR Jul 22, 2019

Triad Data Available Upon Request

NOTES:RAN# 51318-CM03

PO# 5218002210

GROSS WEIGHT: 28.6 KG

NET WEIGHT: 4.1 KG

__Signature on file
Approved for Release Page 1 of 160-401526192-1
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~ THAI METEOROLOGICAL DEPARTMENT

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

Calibration Certificate

Issued by : Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue 20 May, 2021 Certification No. 275/21
Page : 1 of 2
Object ; Wind speed and wind direction
Manufacturer ; LSI
Type : Dato Logger E-LOG 305  wind speed and wind direction DNA 821
Serial No. Dato Logger 20040002 wind speed and wind direction 20040162
ID No. : No.2/20
Customer : United Analyst and Engineering Consultant Co. Ltd.

81 Soil Udomsuk 41, Sukhumvit Road,

Bangchak, Prakanong, Bangkok 10260.

Calibration Condition : Temperature 25.1 °C  Barometric Pressure 1009.1 hPa

NATIONAL STANDARD WIND TUNNEL
: Thermal Anemometer 642 S/N 91563
: HOOK GAGE NO 1425 Pitot Tube Theodor Friedrichs Type 0800.0000 serial 9023
N.I.S.T. Test Reference Number 731/241460
: Ultrasonic Anemometer Model DA-650-3TV (sensor TR-90AH)

Serial Number 110730029 (sensor120629586)

JAPAN QUALITY ASSURANCE ORGANIZATION

Calibrated by : NM Signgd

Mr. Watcharapol Subwat Mr. BrsoodPromsut

Mechanical Engineer



THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No. 275/21

20 May, 2021 Page : 2 of 2
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm | Pressure Velocity Correction
m/sec inches | inches hPa misec m/sec
1.00 = " - 1.0 0.00
3.02 = = = 29 0.12
5.00 & - % 4.4 0.60
7.04 = e - 6.9 0.14
9.02 = = . 8.5 0.52
11.01 = - - 10.9 0.11
13.01 - g = 12.6 0.41
15.01 = - g 14.9 0.11
17.02 2 5 = 16.6 0.42
20.02 = - = 19.9 0.12
Wind Aloft Plotting Board.
US.DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND DIRETION TESTED WIND DIRECTION

0 0

90 90

180 180

270 270

Calibrated by :

N@mfak

Mr. Watcharapol Subwat

Mechanical Engineer




INNOVATIVE INSTRUMENT CALIBRATION LAB
INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE ,

7139 MOO 13, SO SUNTINAKORN 1l TAMBON BANG KAEO,

|l|||l|||

ANSI i Acc Board

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND §="= witiiv BuTunfii Buawguie i ACC RESLEED
TEL: (66M-2116-5860-1 FAX: (66)0-2116-T140 CALIBRA i;el\%l_‘izléﬁél_!iDHATGHY
Pagelof2.
Certificate of Calibration
Customer
Name : UNITED ANALYST AND ENGINEERING Certificate No : 21-ACT-188
CONSULTANT CO..LTD. Request No : Req-2021-0523
Address : 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Prakanong,
Bangkok 10260
Unit Under Calibration Details
Measurement item : Acoustic Calibrator Class : 1
Manufacturer : SVANTEK Range : 94.114dB/ 1000 Hz
Model 1 BV 35 Intrument Status : Used
Serial Number : 44792
ID : UAE.EFM.020/2559

Calibration Environment and Details

Temperature 02332 °C)
Humidity + (50 £20 %RH )
Barometric Pressure - (1013 £10.0 hPa)
Received Date : 27 April 2021
Calibration Date : 28 May 2021

Location of Calibration : LAB 1 Acoustic

Calibration Procedure  : In-house method CP-ACT-02 based on IEC 60942:2017 Electroacoustics - Sound calibrators

Reference Standard Model Serial Number Traceable Due Calibration
Sound Calibrator SV 35A 58079 EEI 14 May 2022

THD Multimeter 2015 1047765 NIMT 22 January 2022

Traceability : This certificate providoes traceability of measurement to recognized national standard, and to the

Note

realization of the international System of Units (SI).

The reported uncertainty is based on standard uncertainty multiplied by the Coverage Factor k=2, providing a level of

confidence approximately 95 %.

Calibrated By : }')@ Approved By : M ;/c\,’
Mr. Noppadon Luangart Mr. Pacit Mat{iavom
Service Calibration Engineer Calibration Engineer Supervisor
Issue Date : 28 May 2021

1
The results refated only to the item calibrated. The certificate shall not be reproduced except in full, without written appmvtﬁﬁa\ﬁmﬁjﬁ
FMW=708-ACT v.00 1s5u ﬂHO?/lQ



INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE

T139 MOO 13, SOOI SUNTINAKORN 11 TAMBON BANG KAEO.

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

TEL: (66X0-2116-5860-1 FAX: (66)0-2116-7140

I

INNOWATIWVIE I AI&B

ANS| Nalional Accreditation Board
ACCREDITED

wiiv BuTundivl Buanguua $9fin

CALIBRATION LABORATORY
AC-2961

Page 2of2.

Sound pressure level

Certificate No : 21-ACT-188
Request No ; Req-2021-0523

Calibration Results : Without Adjustment

Calibration Range Without Adjustment (dB) Adjustment (dB) Uncertainty | Acceptance limit
(dB) Measured Error Measured Error (£dB) Class 1 (£dB)
94 dB / 1000 Hz 93.98 -0.02 - = 0.11 0.25
114 dB /1000 Hz 114.03 0.03 - - 0.11 0.25
Frequency of Sound pressure level
Calibration Range Without Adjustment Adjustment Uncertainty | Acceptance limit
(Hz) Measured (Hz) | Error (%) | Measured (Hz) | Error (%) (£ %) Class 1 (£ %)
94 dB / 1000 Hz 1000.00 0.00 - = 0.02 0.70
114 dB / 1000 Hz 1000.00 0.00 - - 0.02 0.70
Total Harmonic Distortion plus Noise of Sound pressure level (THD+N %)
Calibration Range Without Adjustment Adjustment Uncertainty | Acceptance limit
(Hz) Measured (%) Measured (%) (£ %) Class 1 (£ %)
94 dB / 1000 Hz 0.04 = 0.17 2.5
114 dB / 1000 Hz 0.02 = 0.17 2.5

Note :

- Acceptance limit was IEC60942:2017 Class |

- The calibration results exclude the calibrator pressure correction

- The calibration results exclude the microphone volume correction

End of Calibration

1
The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written appmwtﬁrianﬁmﬁjﬂ
el )3 sHE AURAL .



INNOVATIVE INSTRUMENT CALIBRATION LAB

[T

INNOVATIVE INSTRUMENT CO., LTD, HEAD OFFICE

7/139 MOO 13, SOI SUNTINAKORN 11 TAMBON BANG KAEO,

IIIIIIIII

“ Il

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND
TEL: (66M0-2116-5860-1 FAX: (66)0-2116-T140

EN N OWAT

mraT oo L

W=
s

ANSI Nalionm! Acoraditation Boarad

u¥iin Buluc v Buanjuiue d1in ACCREDITED

CALIBRATION LABORATORY
AC-2961

Page:1/6.

Certificate of Calibration

Customer
Name : UNITED ANALYST AND ENGINEERING CONSULTANT CO..LTD.
Address ¢ 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Prakanong, Bangkok

10260

Unit Under Calibration Details

Certificate No :

Request No :

Measurement item : : Sound Level Meter Microphone Class ; 2
Manufacturer : LARSON DAVIS Microphone Model : 375A04
Model ¢ L¥TR Microphone S/N : 329361
Serial Number : 0005394 Preamplifier Model : PRMLxT2C
1D . UAE.EFM.031/2564 Preamplifier S/N : 073810
Resolution 00 dB Intrument Status : Used

Calibration Environment and Details

22-ACT-034

Req-2022-0092

Temperatire 123 0 E2C
Humidity : 50 %RH % 20 %RH
Barometric Pressure : 1013 hPa+ 10 hPa
Received Date ;14 January 2022
Calibrated Date : 21 January 2022
Calibration Procedure ¢ In-house method CP-SLM-01 based on IEC 61672-3 : 2013 Electroacoustics - Sound level meters - Part 3: Periodic tests
Location of Calibration : Lab Acoustic
Reference Standard
Instrument Brand Model SN. Due calibration Tracebility
Standard Microphone GRAS 40AN 188273 15 September 2022 GRAS
Multifrequency Calibrator Quest Quest-cal EFA000234 14 June 2022 TSI
Audio Generator Svantek Svand01 131 18 October 2022 WK Electric
Note

The reported uncertainty is based on standard uncertainty multiplied by the Coverage Factor & = 2, providing a level of confidence approximately 95 %.

Calibrated By : ”Te'

Mr. Noppadon Luangart

Calibration Officer

1
The results related only to the item calibrated, The certificate shall not be reproduced except in full, without written :pplﬁﬁamqvft u
= T08-SLM-D1 Rev

Approved By :

M

Mr. Pacit Mathavorn

Calibration Engineer Supervisor

Issue Date :

21 January 2022

sue date 01/07/19



INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO., LTD. HEAD OFFICE

7139 MOO 13, SOI SUNTINAKORN 11 TAMBON BANG KAEO,

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

TEL: (66)0-2116-5860-1 FAX: (66)0-2116-7140

1111}

‘III!IIII

ENNOWVWATIWVIE

BT P R R P

aae

ANST National A Board

uSin BuTua W Busvjuma hn

ACCREDITED

CALIBRATION LABORATORY
AC-2961

Page:2/6.
Certificate No 22-ACT-034
Request No Req-2022-0092
1. Indication at the calibration check frequency
UUC Setting Nominal Before Adjust Adjust Aceeptance
UNCERTAINTY
FAST/A/37-139 Level uuc ERR uucC ERR Limit
Calibrator Setting (dB) (dB) (dB) (dB) (dB) (£ dB) (=dB)
1000 Hz 114.00 dB 113.85 113.9 +0.05 113.9 0.05 0.20 0.3
Note : Absolute sensitivity was established by the use of Sound Calibrator Brand SVANTEK, Model SV 35A, SN.38079
2. Self-generated noise, Microphone installed
UUC Setting
. Measured UNCERTAINTY
FAST /37-139
UUC Weighting (dB) (+dB)
A 278 0.10
3. Self-generated noise, Microphone replaced by the electrical input signal device
UUC Setting
Measured UNCERTAINTY
FAST / 37-139
UUC Weighting (dB) (+dB)
A 27.5 0.10
84 27.0 0.10
Z 3L 0.10
4. Acoustic signal test of frequency weightings (Without Windscreen)
Deviation from various Frequency Acceptance
UUC Setting UNCERTAINTY
Weighting Respone curve Limit
FAST / 37-139 A c z
+dB +dB
STD Setting (dB) (dB) (dB) (1dB) (+dB)
125 Hz 0.0 0.1 0.0 0.50 2.0
1000 Hz 0.0 L0 0.0 0.60 1.0
4000 Hz 0.2 0.3 0.2 0.60 3.0
8000 Hz -0.3 -0.3 -0.3 0.70 5.0

1
The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written -.npprtﬁﬁuaﬁ-n%;m;ﬁm
T U8 s LM | e Mdaicﬂl*ﬂll‘?
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Page : 3/6.

Certificate No

Request No

5. Electrical signal test of frequency weightings, Weighting network respone with relative to 1 kHz

UUC Setting Deviation from various Frequency Acceptance
UNCERTAINTY
FAST /37-139 Weighting Respone curve Limit
STD Setting A (dB) C (dB) Z (dB) (+dB) (£ dB)
63 Hz -0.2 -0.1 0,0 2.0
125 Hz -0.1 0.0 0.0 1.5
250 Hz -0.1 0.0 0.0 1.5
500 Hz =01 0.0 0.0 1.5
1000 Hz 0.0 0.0 0.0 0.2 1.0
2000 Hz 0.0 0.0 0.0 2.0
4000 Hz 0.0 0.0 0.0 3.0
8000 Hz -0.1 -0.1 0.0 5
16000 Hz -0.1 -0.1 0.1 +3, -INF.
6. Frequency and time weightings at 1kHz
UUC Setting STD Measured Acceptance
UNCERTAINTY
FAST /37-139 REF uuc ERR Limit
UUC Weighting (dB) (dB) (dB) (+dB} (+dB)
A 114.00 114.0 0.0 0.2
C 114.00 114.0 0.0 0.2 0.2
Z 114.00 114.0 0.0 0.2
UUC Setting STD Measured Acceptance
UNCERTAINTY
37-139/A REF vuc ERR Limit
UUC Time Respone (dB) (dB) (dB) (+dB) (+dB)
Fast 114.00 114.0 0.0 0.1
Slow 114.00 114.0 0.0 0.2 0.1
Leq 114,00 114.0 0.0 0.1

22-ACT-034

Req-2022-0092

1
The results related only to the item calibrated. The certificate shall not be reproduced except in full, without wrinen apprtﬁlﬁmgm w
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TEL: (66)0-2116-3860-1 FAX: (66)0-2116-T140
Page 1 4/6.

Certificate No 1 22-ACT-034
Request No  :  Req-2022-0092
7. Long Term Stability
UUC Setting Measured Aceceptance
UNCERTAINTY
FAST /A /37-139 vuc Limit

STD Setting (dB) (+dB) (+dB)
Initial 114.0
Final 114.0

Deviated 0.0
8. Level linearity on the reference level range
UUC Setting Anticipated Deviation Acceptance
UNCERTAINTY
FAST /A /37-139 REF tuc ERR Limit
STD dB (dB) (dB) (dB) (+dB) (+dB)

139.00 139 139.0 0.0 Ll
134.00 134 134.0 0.0 1.1
129.00 129 129.0 0.0 1.1
124.00 124 124.0 0.0 1.1
119.00 119 119.0 0.0 1.1
114.00 114 114.0 0.0 1.1
109.00 109 109.0 0.0 i
104,00 104 104.0 0.0 L.
99.00 99 99.0 0.0 I.1
94.00 94 93.9 -0.1 1.1
89.00 89 88.9 -0.1 1.1
84.00 84 83.9 -0.1 0.3 1.1
79.00 79 78.9 -0.1 L1
74.00 74 739 0.1 1.1
69.00 69 65.0 0.0 L]
64.00 64 63.9 -0.1 1.1
59.00 39 59.0 0.0 1.1
34.00 54 54.0 0.0 1.1
49.00 49 49.0 0.0 0.8
44.00 4 44.1 0.1 1.1
39.00 39 39.3 0.3 1.1
38.00 3R 383 0.3 1.1
37.00 37 37.5 0.5 1.1

1
The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written apptﬁﬁaﬁ%ﬁﬁ? t 1
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9. Level linearity including the level range control

Certificate No

Request No

22-ACT-034

Req-2022-0092

UUC Setting STD Measured Acceptance
UNCERTAINTY
FAST /A REF uuc ERR Limit
UUC Range (dB) (dB) (dB) (+dB) (+dB)
42.8 43.0 0.2 1.1
37-139 0.3
114 114.0 0.0 1.1
10. Tone burst response
UUC Setting STD Anticipated Measured Acceptance
UNCERTAINTY
A/37-139 Toneburst Ref uuc ERR Limit
UUC Time Respone (ms) (dB) (dB) (dB) [+ dB) (+dB)
200 135.0 135.0 0.0 |
Fast 2 118.0 117.7 -0.3 +1.0,-2.5
0.25 109.0 108.8 -0.2 +1.5,-5.0
200 128.6 128.5 0.1 |
Slow 0.3
2 109.0 108.9 =0.1 +1.0,-5.0
200 129.0 129.0 0.0 |
SEL 2 109.0 1091 +0.1 +1.0,-2.5
0.25 100.0 100.0 0.0 +1.5,-5.0
11. Peak C Sound level
UUC Setting Anticipated Measured Acceptance
UNCERTAINTY
FAST / C/95-142 REF uuc ERR Limit
STD Setting (dB) (dB) (dB) (+£dB) (£ dB)
Complete cycle 137.4 136.8 -0.60 3.0
Positive half cycle 136.4 136.1 -0.30 0.2 2.0
Negative half cycle 136.4 136.2 -0.20 2.0

1
The results related only to the item calibrated. The certificare shall not be reproduced except in full, without written ‘mprrﬁ‘HLﬁﬁu%‘IiT -n;ia Ltd
ﬁ'\ uqu date 0L/07/19
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Pape : 6/6,

12. Overload indication

UUC Setting Measured
UNCERTAINTY
FAST /A /37-139 vuc
STD Setting (dB) (+dB)
Positive one-half cycle 141.7
Negative one-half cycle 141.8
Deviated -0.1

Certificate No : 22-ACT-034
Request No  :  Req-2022-0092
Acceptance
Limit
(+£dB)

13. High Level Stability

UUC Setting Measured
UNCERTAINTY
FAST /A /37-139 uuc
STD Setting (dB) (+dB)
Initial 138.0
Final 138.0
Deviated 0.0

Acceptance

Limit

(£dB)

End of Certificate

1
The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written .-mprténﬁeﬁpin'vnnirn[xﬁm‘i1 Lt
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Certificate of Calibration

Customer
Name : UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD.
Address : 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Prakanong, Bangkok

10260

Unit Under Calibration Details

Certificate No : 22-ACT-101

Request No : Req-2022-0231

Measurement item : : Sound Level Meter Microphone Class : 2
Manufacturer : LARSON DAVIS Microphone Model : 375A04
Maodel 1 LxT2 Microphone S/N : 329360
Serial Number 0005405 Preamplifier Model : PRMLxT2C
D : UAE.EFM.041/2564 Preamplifier S/N : 073800
Resolution 01 dB Intrument Status : Used

Calibration Environment and Details

Temperature P 23 2"C

Humidity 1 50 %RH =+ 20 %RH

Barometric Pressure * 1013 hPa= 10 hPa

Received Date : 31 January 2022

Calibrated Date : 11 February 2022

Calibration Procedure ¢ In-house method CP-SLM-01 based on IEC 61672-3 : 2013 Electroacoustics - Sound level meters - Part 3: Periodic tests
Location of Calibration : Lab Acoustic

Reference Standard

Instrument Brand Model SN. Due calibration Tracebility
Standard Microphone GRAS 40AN 188273 15 September 2022 GRAS
Multifrequency Calibrator Quest Quest-cal EFA000234 14 June 2022 TSI
Audio Generator Svantek Svan401 131 18 October 2022 WK Electric

Note

The reported uncertainty is based on standard uncertainty multiplied by the Coverage Factor & = 2, providing a level of confidence approximately 95 %.

Calibrated By : m

Mr, Noppadon Luangart

Calibration Officer

Approved By :

M

Mr. Pacit Mathavorn

Calibration Engineer Supervisor

Issue Date :

11 February 2022

The results related only to the item calibrated, The certificate shall not be reproduced except in full, without written appraval of the Innovative Instrument Co., Ltd

FM-708-SLM-01 Rev.0 Issue date 01/07/1¢
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INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE
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TEL: (66)0-2116-5860-1 FAX: (66)0-2116-7140
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CALIBRATION LABORATORY
AC-2961

Page:2/6
Certificate No  :  22-ACT-101
RequestNo  :  Req-2022-0231
1. Indication at the calibration check frequency
UUC Setting Nominal Before Adjust Adjust Acceptance
UNCERTAINTY
FAST /A /37-139 Level uuc ERR uuc ERR Limit
Calibrator Setting (dB) (dB) (dB) (dB) (dB) (+dB) (+=dB)
1000 Hz 114.00 dB 113.85 113.9 +0.05 113.9 0.05 0.20 03
Note : Absolute sensitivity was established by the use of Sound Calibrator Brand SVANTEK, Model SV 35A, SN.58079
2. Self-generated noise, Microphone installed
UUC Setting
Measured UNCERTAINTY
FAST/37-139
UUC Weighting (dB) (+dB)
A 27.3 0.10
3. Self-generated noise, Microphone replaced by the electrical input signal device
UUC Setting
Measured UNCERTAINTY
FAST/37-139
UUC Weighting (dB) (+dB)
A 276 0.10
€ 273 0.10
7 332 0.10
4. Acoustic signal test of frequency weightings (Without Windscreen)
Deviation from various Frequency Acceptance
UUC Setting UNCERTAINTY
Weighting Respone curve Limit
FAST/37-139 A E Z
(+dB) (+dB)
STD Setting (dB) (dB) (dB)
125 Hz 0.0 0.1 0.1 0.50 2.0
1000 Hz 0.0 0.0 0.0 0.60 1.0
4000 Hz 0.2 0.2 0.2 0.60 3.0
8000 Hz -0.1 -0.1 0.0 0.70 5.0

The results related only to the item calibrated, The certificate shall not be reproduced except in full, without written approval of the Innovative Instrument Co,, Ltd

FM-708-5LM-01 Rev.0 Issue date 01/07/1¢
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Certificate No

Request No

5. Electrical signal test of frequency weightings, Weighting network respone with relative to 1 kHz

UUC Setting Deviation from various Frequency Acceptance
UNCERTAINTY
FAST /37-139 Weighting Respone curve Limit
STD Setting A (dB) C (dB) 7 (dB) (£ dB) (£dB)
63 Hz -0.2 0.0 0.0 2.0
125 Hz -0.1 0.0 0.0 1.5
250 Hz -0.1 0.0 0.0 1.5
500 Hz -0.1 0.0 0.0 1.5
1000 Hz 0.0 0.0 0.0 0.2 1.0
2000 Hz 0.0 0.0 0.0 2.0
4000 Hz 0.0 0.0 0.0 3.0
8000 Hz 0.0 0.0 0.0 5
16000 Hz -0.1 -0.1 0.1 +5, -INF.
6. Frequency and time weightings at 1kHz
UUC Setting STD Measured Acceptance
UNCERTAINTY
FAST/37-139 REF vuc ERR Limit
UUC Weighting (dB) (dB) (dB) (+dB) (+dB)
A 114.00 114.0 0.0 0.2
C 114.00 114.0 0.0 0.2 0.2
z 114.00 114.0 0.0 0.2
UUC Setting STD Measured Acceptance
UNCERTAINTY
37-139/ A REF vuc ERR Limit
UUC Time Respone (dB) (dB) (dB) (+dB) (+dB)
Fast 114.00 114.0 0.0 0.1
Slow 114.00 114.0 0.0 0.2 0.1
Leq 114.00 114.0 0.0 0.1

22-ACT-101

Req-2022-0231

The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the Innovative Instrument Co., Ltd

FM-708-5LM-01 Rev.0 [ssue date 01/07/1¢
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CALIBRATION LABORATORY
AC-2961

Page: 4/6

7. Long Term Stability

Certificate No

Request No

UUC Setting Measured Acceptance
UNCERTAINTY
FAST/A/37-139 vuc Limit

STD Setting (dB) (+dB) (+dB)
[nitial 114.0
Final 114.0

Deviated 0.0
8. Level linearity on the reference level range
UUC Setting Anticipated Deviation Acceptance
UNCERTAINTY
FAST /A /37-139 REF uuc ERR Limit
STD dB (dB) (dB) (dB) (+dB) (+dB)
135.00 139 139.0 0.0 l.]
134.00 134 134.0 0.0 1.1
129.00 129 129.0 0.0 1.1
124.00 124 124.0 0.0 1.1
119.00 119 119.0 0.0 1.1
114.00 114 114.0 0.0 1.1
109.00 109 109.0 0.0 1.1
104.00 104 104.0 0.0 1.1
99.00 99 99.0 0.0 1.1
94.00 94 93.9 0.1 1.1
89.00 89 88.9 0.1 1.1
0.3

84.00 84 83.9 -0.1 Il
79.00 79 78.9 -0.1 0 |
74.00 74 74.0 0.0 1.1
69.00 69 69.0 0.0 i
64.00 64 6.1 0.1 1.1
59.00 59 59.0 0.0 1.1
54.00 54 540 0.0 1.1
49.00 49 49.0 0.0 1.1
44,00 44 44.1 0.1 1.1
39.00 39 393 0.3 1.1
38.00 38 8.4 0.4 1.1

22-ACT-101

Reg-2022-0231

The results related only to the item calibrated, The certificate shall not be reproduced except in full, without written approval of the Innovative Instrument Co.. Ltd

FM-708-SLM-01 Rev.0 Issue date 01/07/1¢
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CALIBRATION LABORATORY
AC-2961

TEL: (66)0-2116-5860-1 FAX; (66)0-2116-7140

Page:5/6
Certificate No  ;  22-ACT-101
RequestNo  :  Req-2022-0231
9. Level linearity including the level range control
UUC Setting STD Measured Acceptance
UNCERTAINTY
FAST/ A REF vuc ERR Limit
UUC Range (dB) (dB) (dB) (+dB) (£dB)
43.9 43.6 -0.3 1.1
37139 03
114 114.0 0.0 1.1
10. Tone burst response
UUC Setting STD Anticipated Measured Acceptance
UNCERTAINTY
A/37-139 Toneburst Ref vuc ERR Limit
UUC Time Respone (ms) (dB) (dB) (dB) (+dB) (£dB)
200 135.0 134.9 -0.1 1
Fast 2 118.0 117.6 -0.4 +1.0,<2.5
0.25 109.0 108.3 -0.2 +1.5,-5.0
200 128.6 128.5 -0.1 1
Slow 0.3
2 109.0 108.8 -0.2 +1.0,-5.0
200 129.0 129.0 0.0 1
SEL 2 109.0 109.0 0.0 +1.0,-2.5
0.25 100.0 100.0 0.0 +1.3,-5.0
11. Peak C Sound level
UUC Setting Anticipated Measured Acceptance
UNCERTAINTY
FAST/C/95-142 REF uuce ERR Limit
STD Setting (dB) (dB) (dB) (=dB) (£ dB)
Complete cycle 137.4 136.7 -0.70 30
Positive half cycle 136.4 136.2 -0.20 0.2 2.0
Negative half cycle 136.4 136.2 -0.20 2.0

The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the Innovative Instrument Co.. Ltd

FM-T08-SLM-01 Rev.0 Issue date 01/07/1¢
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TEL: (66)0-2116-5860-1 FAX: (66)0-2116-7140 A gy Ao
Page : 6/6
Certificate No 4 22-ACT-101

RequestNo  :  Req-2022-0231
12. Overload indication

UUC Setting Measured Acceptance
UNCERTAINTY
FAST/A/37-139 uuc Limit
STD Setting (dB) (+dB) (+£dB)
Positive one-half cycle 141.8
Negative one-half cycle 141.9
Deviated -0.1

13. High Level Stability

UUC Setting Measured Acceptance
UNCERTAINTY
FAST /A /37-139 vuc Limit
STD Setting (dB) (+dB) (+dB)
Initial 138.0
Final 138.0
Deviated 0.0 0.1 0.3

End of Certificate

The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the Innovative Instrument Co., Ltd

FM-=708-5LM-01 Rev.0 Issue date 01/07/1¢
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Page: 1/6.
Certificate of Calibration
Customer
Name : UNITED ANALYST AND ENGINEERING CONSULTANT CO.LTD. Certificate No : 22-ACT-037
Address . 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Prakanong, Bangkok Request No : Reg-2022-0096
10260
Unit Under Calibration Details
Measurement item : . Sound Level Meter Microphone Class : 2
Manufacturer : LARSON DAVIS Microphone Model : 375A04
Model s LxT2 Microphone S/N : 329358
Serial Number : 0005407 Preamplifier Model : PRMLxT2C
1D 1 UAE.EFM.043/2564 Preamplifier S/N : 073802
Resolution Ol dB Intrument Status : Used
Calibration Environment and Details
Temperature 23+ 20C
Humidity 1 50 %RH = 20 %RH
Barometric Pressure ¢ 1013 hPa = 10 hPa
Received Date . 14 January 2022
Calibrated Date ¢ 21 January 2022
Calibration Procedure : In-house method CP-SL.M-01 based on IEC 61672-3 : 2013 Electroacoustics - Sound level meters - Part 3: Periodic tests
Location of Calibration : Lab Acoustic
Reference Standard
Instrument Brand Muodel SN. Due calibration Tracebility
Standard Microphone GRAS 40AN 188273 15 September 2022 GRAS
Multifrequency Calibrator Quest Quest-cal EFADD0234 14 June 2022 TSI
Audio Generator Svantek Svand(| 131 |8 October 2022 WK Electric
Note
The reported uncertainty is based on standard uncertainty multiplied by the Coverage Factor k = 2, providing a level of confidence approximately 935 %,
Calibrated By : ﬁ}e Approved By : ml-s-"ﬁl
Mr. Noppadon Luangart Mr. Pacit Mathavorn
Calibration Officer Calibration Engineer Supervisor
Issue Date : 21 January 2022

1
The results related only to the item calibrated, The certificate shall not be reproduced except in full, without written wprﬁ:ﬁeﬂﬁ.%ﬁﬂ
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Page: 2/6.
Certificate No 22-ACT-037
Request No Reqg-2022-0096
1. Indication at the calibration check frequency
UUC Setting Nominal Before Adjust Adjust Acceptance
UNCERTAINTY
FAST /A /37-139 Level uuc ERR uvuc ERR Limit
Calibrator Setting (dB) (dB) (dB) (dB) (dB) (+dB) {(+dB)
1000 Hz 114.00 dB 113.85 113.9 +0.05 113.9 0.05 0.20 0.3
Note : Absolute sensitivity was established by the use of Sound Calibrator Brand SVANTEK, Model SV 35A, SN.58079
2. Self-generated noise, Microphone installed
UUC Setting
Measured UNCERTAINTY
FAST /37-139 e ‘
UUC Weighting {dB) (+dB)
A 29.0 0.10
3. Self-generated noise, Microphone replaced by the electrical input signal device
UUC Setting
Measured UNCERTAINTY
FAST / 37-139
UUC Weighting (dB) (+dB)
A 28.8 0.10
6 28.1 0.10
& 328 0.10
4. Acoustic signal test of frequency weightings (Without Windscreen)
Deviation from various Frequency Acceptance
UUC Setting UNCERTAINTY
Weighting Respone curve Limit
FAST / 37-139 A C Z
: (+dB) (+dB)
STD Setting (dB) (dB) (dB)
125 Hz 0.0 0.1 0.1 0.50 20
1000 Hz 0.0 0.0 0.0 0.60 L0
4000 Hz 0.0 0.1 0.1 (.60 3.0
8000 Hz -0.5 0.5 -0.4 0.70 5.0
1
The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written nppltﬁﬁaﬁm w u
FM=] ‘ELM- 1 wﬂsu: date 010719
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Certificate No

Request No

5. Electrical signal test of frequency weightings, Weighting network respone with relative to 1 kHz

UUC Setting Deviation from various Frequency Acceptance
UNCERTAINTY
FAST/37-139 Weighting Respone curve Limit
STD Setting A (dB) C (dB) Z (dB) (+dB) (+dB)
63 Hz -0.2 -0.1 0.0 2.0
125 Hz -0.1 0.0 0.0 15
250 Hz -0.1 0.0 0.0 1
500 Hz -0.1 0.0 0.0 L5
1000 Hz 0.0 0.0 0.0 0.2 1.0
2000 Hz 0.0 0.0 0.0 2.0
4000 Hz 0.0 0.0 0.0 30
8000 Hz =01 -0.1 0.0 5
16000 Hz -0.1 -0.1 -0.1 +5, -INF.
6. Frequency and time weightings at 1kHz
UUC Setting S5TD Measured Acceptance
UNCERTAINTY
FAST /37-139 REF uucC ERR Limit
UUC Weighting (dB) (dB) (dB) (+dB) (+dB)
A 114.00 114.0 0.0 0.2
C 114.00 114.0 0.0 0.2 0.2
Z 114.00 114.0 0.0 0.2
UUC Setting STD Measured Aceeptance
UNCERTAINTY
37-139/ A REF vuc ERR Limit
UUC Time Respone (dB) (dB) (dB) (+dB) (+dB)
Fast 114.00 114.0 0.0 0.1
Slow 114.00 114.0 0.0 0.2 0.1
Leq 114.00 114.0 0.0 0.1

22-ACT-037

Req-2022-0096

1
The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written npptﬂﬂaq? I;Jﬂ?: |‘ﬂ u
F» m

D8-SLM-01 Rev.(qsue date 01/07/19
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Certificate No 1 22-ACT-037
RequestNo  :  Reg-2022-0096
7. Long Term Stability
UUC Setting Measured Acceptance
UNCERTAINTY
FAST /A /37-139 uuc Limit

STD Setting (dB) (+dB) (+dB)
[nitial 114.0
Final 114.0

Deviated 0.0
8. Level linearity on the reference level range
UUC Setting Anticipated Deviation Acceptance
UNCERTAINTY
FAST /A /37-139 REF vuc ERR Limit
STD dB (dB) (dB) (dB) (+dB) (+dB)

139.00 139 139.0 0.0 1.1
134,00 134 134.0 0.0 1.1
129.00 129 129.0 0.0 1.1
124.00 124 124.0 0.0 1.1
119.00 119 119.0 0.0 1.1
114.00 114 114.0 0.0 1.1
109.00 109 109.0 0.0 I.1
104.00 104 104.0 0.0 1il
99.00 99 99.0 0.0 1.1
94.00 94 93.9 -D.1 bicl
£9.00 89 88.9 -0.1 i |
8400 84 839 0.1 0.3 L.1
79.00 79 78.9 0.1 L1
74.00 74 73.9 -0.1 1.1
69.00 69 69.0 0.0 1.1
64.00 64 64.0 0.0 1 |
59.00 59 59.0 0.0 1.1
54.00 54 54.0 0.0 1.1
49.00 49 49.0 0.0 0.8
44.00 44 44,1 0.1 1l
39.00 39 394 0.4 1.1
38.00 38 38.5 0.5 1.1
37.00 37 37.6 0.6 1.1

1
The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written apprrﬁ}ﬁeﬁﬁl%ﬁlﬁ It
WY B S L ‘u\. udm 01/07/19
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Certificate No  :  22-ACT-037
Request No - Reg-2022-0096
9. Level linearity including the level range control
UUC Setting STD Measured Acceptance
UNCERTAINTY
FAST /[ A REF uuc ERR Limit
UUC Range (dB) (dB) (dB) (+dB) (+dB)
44,1 44.2 0.1 1.1
37-139 0.3
114 114.0 0.0 1.1
10. Tone burst response
UUC Setting STD Anticipated Measured Acceptance
UNCERTAINTY
A/ 37-139 Toneburst Rel uuc ERR Limit
UUC Time Respone (ms) (dB) (dB) (dB) (+dB) (+dB)
200 135.0 135.0 0.0 1
Fast 2 I18.0 7.7 iR +1.0,-2:5
0.25 109.0 108.8 0.2 +15;=50
200 128.6 128.5 -0.1 1
Slow 0.3
2 109.0 108.9 -0.1 +1.0,-5.0
200 129.0 129.1 +0.1 1
SEL 2 109.0 108.9 -0.1 +1.0,-2.5
0.25 100.0 100.0 0.0 +1.5,-5.0
11. Peak C Sound level
UUC Setting Anticipated Measured Acceptance
UNCERTAINTY
FAST / C/95-142 REF vuc ERR Limit
STD Setting (dB) (dB) (dB) (£dB) (£dB)
Complete cycle 1374 136.8 -0.60 3.0
Positive half cycle 136.4 136.1 -0.30 0.2 2.0
Negative half cycle 136.4 136.2 -0.20 2.0

1
The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written wprtﬁﬁaﬁ\m jﬁ Z[
{2 o ﬁ\ (il Mdalc 0107119
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Page: 6/6,

Certificate No  :  22-ACT-037
RequestNo  :  Req-2022-0096
12. Overload indication
UUC Setting Measured Acceptance
UNCERTAINTY
FAST /A /37-139 uuc Limit
STD Setting (dB) (+dB) (= dB)
Positive one-half cycle 142.9
Negative one-half cycle 142.9
Deviated 0.0

13. High Level Stability

UUC Setting Measured Acceptance
UNCERTAINTY
FAST /A /37-139 vuc Limit
STD Setting (dB) (+dB) (£dB)
Initial 138.0
Final 138.0
Deviated 0.0

End of Certificate

1
The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written dppltﬁﬁaﬁ]% X 1?1 |!
Fe ﬁ\ 1E Hdﬂlc 010w 19
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Certificate of Calibration

Customer

Name . UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD. Certificate No : 22-ACT-104

Address i 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Prakanong, Bangkok Request No : Req-2022-0232

10260

Unit Under Calibration Details

Measurement item : . Sound Level Meter Microphone Class : 2

Manufacturer . LARSON DAVIS Microphone Model : 375A04

Model ¢ LxT2 Microphone S/N : 329353

Serial Number 0006614 Preamplifier Model : PRMLxT2C

1D ;. UAE.EFM.045/2564 Preamplifier S/N : 071534

Resolution : (1 dB Intrument Status : Used

Calibration Environment and Details

Temperature i 23020

Humidity : 50 %RH =20 %RH

Barometric Pressure : 1013 hPa= 10 hPa

Received Date : 31 January 2022

Calibrated Date : 11 February 2022

Calibration Procedure . In-house method CP-SLM-01 based on [EC 61672-3 : 2013 Electroacoustics - Sound level meters - Part 3: Periodic tests

Location of Calibration . Lab Acoustic

Reference Standard

Instrument Brand Model SN. Due calibration Tracebility
Standard Microphone GRAS 40AN 188273 15 September 2022 GRAS
Multifrequency Calibrator Quest Quest-cal EFA000234 14 June 2022 TSI
Audio Generator Svantek Svan401 131 18 October 2022 WK Electric

Note

The reported uncertainty is based on standard uncertainty multiplied by the Coverage Factor & =2, providing a level of confidence approximately 95 %.

Calibrated By : e Approved By : m¥a
Mr. Noppadon Luangart Mr. Pacit Mathavorn
Calibration Officer Calibration Engineer Supervisor
Issue Date : 11 February 2022

The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the Innovative Instrument Co., Ltd

FM-708-SLM-01 Rev.0 lssue date 01/07/1¢
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Page:2/6
Certificate No 22-ACT-104
Request No Req-2022-0232
1. Indication at the calibration check frequency
UUC Setting Nominal Before Adjust Adjust Acceptance
UNCERTAINTY
FAST /A /37-139 Level vucC ERR uuc ERR Limit
Calibrator Setting (dB) (dB) (dB) (dB) (dB) (+dB) (+dB)
1000 Hz 114.00 dB 113.85 114.0 +0.15 113.9 0.05 0.20 0.3
Note : Absolute sensitivity was established by the use of Sound Calibrator Brand SVANTEK, Model SV 35A, SN.58079
2. Self-generated noise, Microphone installed
UUC Setting
Measured UNCERTAINTY
FAST /37-139
UUC Weighting (dB) (£dB)
A 28.7 0.10
3. Self-generated noise, Microphone replaced by the electrical input signal device
UUC Setting
Measured UNCERTAINTY
FAST/37-139
UUC Weighting (dB) (+dB)
A 28.6 0.10
C 28.8 0.10
& 34.7 0.10
4, Acoustic signal test of frequency weightings (Without Windscreen)
Deviation from various Frequency Acceptance
UUC Setting UNCERTAINTY
Weighting Respone curve Limit
FAST /37-139 A C z
. (+dB) (+dB)
STD Setting (dB) (dB) (dB)
125 Hz 0.0 0.1 0.1 0.50 2.0
1000 Hz 0.0 0.0 0.0 0.60 1.0
4000 Hz 0.7 0.7 0.7 0.60 3.0
8000 Hz 1.0 0.9 0.8 0.70 5.0

The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the Innovative Instrument Co., Ltd

FM-708-SLM-01 Rev.0 Issue date 01/07/1¢

enaslupmuny
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Certificate No : 22-ACT-104
RequestNo  :  Req-2022-0232

5. Electrical signal test of frequency weightings, Weighting network respone with relative to 1 kHz

UUC Setting Deviation from various Frequency Acceptance
UNCERTAINTY
FAST/37-139 Weighting Respone curve Limit
STD Setting A (dB) C (dB) Z (dB) (+dB) (+dB)
63 Hz -0.2 0.0 0.0 2.0
125 Hz -0.1 0.0 0.0 1.5
250 Hz -0.1 0.0 0.0
500 Hz -0.1 0.0 0.0 b5
1000 Hz 0.0 0.0 0.0 0.2 1.0
2000 Hz 0.0 0.1 0.0 2.0
4000 Hz 0.0 0.0 0.0 3.0
8000 Hz 0.0 0.0 0.0 5.0
16000 Hz 0.1 -0.1 -0.1 +5, ~INF.

6. Frequency and time weightings at 1kHz

UUC Setting STD Measured Acceptance
UNCERTAINTY
FAST/37-139 REF uvuc ERR Limit
UUC Weighting (dB) (dB) (dB) (+dB) (£dB)
A 114.00 114.0 0.0 0.2
C 114.00 114.0 0.0 0.2 0.2
z 114.00 114.0 0.0 0.2
UUC Setting STD Measured Aceeptance
UNCERTAINTY
37-139/A REF vuc ERR Limit
UUC Time Respone (dB) (dB) (dB) (+dB) (+dB)
Fast 114.00 114.0 0.0 0.1
Slow 114.00 114.0 0.0 0.2 0.1
Leq 114.00 114.0 0.0 0.1

The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the Innovative Instrument Co.. Ltd

FM-708-SLM-01 Rev.0 Issue date 01/07/1¢

enasluemuny
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Page : 4/6

7. Long Term Stability

Certificate No : 22-ACT-104

RequestNo  :  Req-2022-0232

UUC Setting Measured Acceptance
UNCERTAINTY
FAST /A /37-139 vuce Limit

STD Setting (dB) (+dB) (+dB)
Initial 114.0
Final 114.0

Deviated 0.0
8. Level linearity on the reference level range
UUC Setting Anticipated Deviation Acceptance
UNCERTAINTY
FAST /A /37-139 REF uuc ERR Limit
STD dB (dB) (dB) (dB) (+dB) (+dB)
140.00 140 140.0 0.0 1.1
139.00 139 139.0 0.0 1.1
134.00 134 134.0 0.0 1.1
129.00 129 129.0 0.0 1.1
124.00 124 124.0 0.0 1.1
119.00 119 119.0 0.0 1.1
114.00 114 114.0 0.0 1.1
109.00 109 109.0 0.0 1.1
104.00 104 104.0 0.0 1.1
99.00 99 99.0 0.0 1.1
94.00 94 94.0 0.0 1.1
0.3

§9.00 89 89.0 0.0 1.1
84.00 84 84.0 0.0 1.1
79.00 79 79.0 0.0 1.1
74.00 74 74.0 0.0 1.1
69.00 69 69.0 0.0 1.1
64,00 64 64.0 0.0 1.1
59.00 59 59.0 0.0 1.1
54.00 54 54.0 0.0 1.1
49.00 49 49.0 0.0 1.1
44.00 ek 4.1 0.1 1.1
39.00 39 39.3 0.3 1.1

The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the Innovative Instrument Co., Ltd

FM-TO-SLM-01 Rev.(} Issue date 01/07/1¢

lenasluemuny
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Certificate No

22-ACT-104

Request No Req-2022-0232
9. Level linearity including the level range control
UUC Setting STD Measured Acceptance
UNCERTAINTY
FAST/A REF uucC ERR Limit
UUC Range (dB) (dB) (dB) (+dB) (+dB)
44.1 437 -0.4 1.1
37-139
114 114.0 0.0 1.1
10. Tone burst response
UUC Setting STD Anticipated Measured Acceptance
UNCERTAINTY
A /37-139 Toneburst Ref uuc ERR Limit
UUC Time Respone (ms) (dB) (dB) (dB) (+dB) (+dB)
200 135.0 135.0 0.0 1.0
Fast 2 118.0 117.9 -0.1 +1.0,-2.5
0.25 109.0 108.7 -0.3 1.5, 5.0
200 128.6 128.5 -0.1 1.0
Slow 03
2 109.0 108.8 -0.2 +1.0,-5.0
200 129.0 129.0 0.0 1.0
SEL 2 109.0 109.1 +).1 +1.05:-2.5
0.25 100.0 99.7 -0.3 +1.8,=5.0
11. Peak C Sound level
UUC Setting Anticipated Measured Acceptance
UNCERTAINTY
FAST/C/95-142 REF vuc ERR Limit
STD Setting (dB) (dB) (dB) (+dB) (+dB)
Complete cycle 1374 136.7 -0.70 30
Positive half cycle 136.4 136.2 -0.20 2.0
Negative half cycle 136.4 136.2 -0.20 2.0

['he results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the Innovative Instrument Co., Ltd

FM-708-SLM-01 Rev.0 Issue date 01/07/1¢
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Certificate No

Request No

12. Overload indication
UUC Setting Measured Acceptance
UNCERTAINTY
FAST/A/37-139 vuc Limit
STD Setting (dB) (+dB) (+dB)
Positive one-half cycle 142.7
Negative one-half cycle 142.6
Deviated 0.1
13. High Level Stability
UUC Setting Measured Acceptance
UNCERTAINTY
FAST /A /37-139 vuc Limit
STD Setting (dB) (+dB) (+dB)
Initial 138.0
Final 138.0
Deviated 0.0

End of Certificate

22-ACT-104

Req-2022-0232

The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written appraval of the Innovative Instrument Co., Ltd

FM-708-SL.M-01 Rev.0 Issue date 01/07/1¢
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Certificate of Calibration

Customer
Name : UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD. Certificate No : 22-ACT-102
Address : 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Prakanong, Bangkok Request No : Req-2022-0233

10260

Unit Under Calibration Details

Measurement item ;

: Sound Level Meter

Microphone Class ; 2

Manufacturer : LARSON DAVIS Microphone Model : 375404
Model s ExF2 Microphone S/N : 328672
Serial Number : 0006615 Preamplifier Model : PRMLxT2C

D

Resolution

: UAE.EFM.046/2564

0.1 dB

Calibration Environment and Details

Temperature

Humidity

Barometric Pressure
Received Date
Calibrated Date
Calibration Procedure
Location of Calibration

Reference Standard

: WIEEZC

© 50 %RH £ 20 %RH
: 1013 hPa = 10 hPa
: 31 January 2022

: 11 February 2022

: Lab Acoustic

Preamplifier S/N : 071539

Intrument Status : Used

¢ In-house method CP-SLM-01 based on TEC 61672-3 : 2013 Electroacoustics - Sound level meters - Part 3: Periodic tests

Instrument Brand Model SN. Due calibration Tracebility
Standard Microphone GRAS 40AN 188273 15 September 2022 GRAS
Multifrequency Calibrator Quest Quest-cal EFA000234 14 June 2022 TSI
Audio Generator Svantek Svand01 131 18 October 2022 WK Electric

Note

The reported uncertainty is based on standard uncertainty multiplied by the Coverage Factor & = 2, providing a level of confidence approximately 95 %.

Calibrated By : W Approved By : NEe

Mr. Pacit Mathavorn

Mr. Noppadon Luangart
Calibration Officer Calibration Engineer Supervisor

Issue Date : 11 February 2022

The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the Innovative Instrument Co., Ltd

FM-708-SLM-01 Rev.0 [ssue date 01/07/1¢
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Certificate No 22-ACT-102
Request No Req-2022-0233
1. Indication at the calibration check frequency
UUC Setting Nominal Before Adjust Adjust Acceptance
UNCERTAINTY
FAST /A /37-139 Level vuc ERR uuc ERR Limit
Calibrator Setting (dB) (dB) (dB) (dB) (dB) (+dB) (+dB)
1000 Hz 114.00 dB 113.85 1139 +0.035 113.9 0.05 0.20 0.3

Note :

2. Self-generated noise, Microphone installed

UUC Setting
Measured UNCERTAINTY
FAST /37-139
UUC Weighting (dB) (+dB)
A 27.8 0.10

3. Self-generated noise, Microphone replaced by the electrical

UUC Setting

Measured UNCERTAINTY
FAST /37-139
UUC Weighting (dB) (+dB)
A 27.7 0.10
C 27.5 0.10
Z 34.0 0.10

4. Acoustic signal test of frequency weightings

input signal device

(Without Windscreen)

Absolute sensitivity was established by the use of Sound Calibrator Brand SVANTEK, Model SV 35A, SN.58079

Deviation from various Frequency Acceptance
UUC Setting UNCERTAINTY
Weighting Respone curve Limit
FAST /37-139 A [ Z
. (+dB) (+dB)
STD Setting (dB) (dB) (dB)

125 Hz -0.1 0.1 0.1 0.50 2.0
1000 Hz 0.0 0.0 0.0 0.60 1.0
4000 Hz 0.5 0.5 0.6 0.60 3.0
8000 Hz 0.3 0.3 0.4 0.70 5.0

The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the [nnovative Instrument Co., Ltd

FM-708-5LM-01

Rev.0 Issue date 01/07/1¢
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AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

TEL: (66)0-2116-3860-1 FAX: (66)0-2116-7140
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ACCREDITED
CALIBRATION LABORATORY
AC-2961

Page:3/6

Certificate No

Request No

5. Electrical signal test of frequency weightings, Weighting network respone with relative to 1 kHz

UUC Setting Deviation from various Frequency Acceptance
UNCERTAINTY
FAST /37-139 Weighting Respone curve Limit
STD Setting A (dB) C (dB) Z (dB) (+dB) (+dB)
63 Hz -0.2 0.0 0.0 2.0
125 Hz 0.1 0.0 0.0 1.5
250 Hz =01 0.0 0.0 1.5
500 Hz -0.1 0.0 0.0 1.5
1000 Hz 0.0 0.0 0.0 0.2 1.0
2000 Hz 0.0 0.0 0.0 2.0
4000 Hz 0.0 0.0 0.0 3.0
8000 Hz 0.0 0.0 0.0 5.0
16000 Hz -0.1 =61 -0.1 +5, ~<INF.
6. Frequency and time weightings at 1kHz
UUC Setting STD Measured Acceptance
UNCERTAINTY
FAST /37-139 REF uuc ERR Limit
UUC Weighting (dB) (dB) (dB) (£ dB) (+dB)
A 114.00 114.0 0.0 0.2
C 114.00 114.0 0.0 0.2 0.2
Z 114.00 114.0 0.0 0.2
UUC Setting STD Measured Acceptance
UNCERTAINTY
37-139/A REF uuc ERR Limit
UUC Time Respone (dB) (dB) (dB) (+dB) (+dB)
Fast 114.00 114.0 0.0 0.1
Slow 114,00 114.0 0.0 0.2 0.1
Leq 114.00 114.0 0.0 0.1

22-ACT-102

Req-2022-0233

The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the Innovative Instrument Co., Ltd

FM-T708-SLM-01 Rev.0 [ssue date 01/07/1¢
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INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE

TA39 MOO 13, 801 SUNTINAKORN 11 TAMBON BANG KAEQ,
AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

TEL: (66)0-2116-5860-1 FAX: (66)0-2116-7140

ANS! Nationat Accraditation Boare

b e S T R Bl o AJAB

U3 SuTundii Buangums 41 ACCREDITED

CALIBRATION LABORATORY
AC-2961

Page:4/6
Certificate No v 22-pCT-102
RequestNo  :  Reg-2022-0233
7. Long Term Stability
UUC Setting Measured Acceptance
UNCERTAINTY
FAST /A /37-139 vuc Limit

STD Setting (dB) (£ dB) (£dB)
Initial 114.0
Final 114.0

Deviated 0.0
8. Level linearity on the reference level range
UUC Setting Anticipated Deviation Acceptance
UNCERTAINTY
FAST/A/37-139 REF uuc ERR Limit
STD dB (dB) (dB) (dB) (+dB) (+dB)

140,00 140 140.0 0.0 1.1
139.00 139 139.0 0.0 1.1
134.00 134 134.0 0.0 1.1
129.00 129 129.0 0.0 L1
124.00 124 124.0 0.0 1.1
119.00 119 119.0 0.0 1.1
114.00 114 114.0 0.0 1.1
109.00 109 109.0 0.0 11
104.00 104 104.0 0.0 1:1
99.00 99 99.0 0.0 1.1
94.00 94 93.9 0.1 11
89.00 89 88.9 -0.1 0.3 1.1
84.00 84 83.9 -0.1 1.1
79.00 7% 78.9 -0.1 1.1
74.00 74 739 -0.1 1.1
69.00 69 68.9 -0.1 L1
64.00 64 63.9 -(0.1 1.1
59.00 59 58.9 -0.1 15k
54.00 54 539 0.1 1.1
49.00 49 489 0.1 1.1
44.00 - 44.0 0.0 1.1
39.00 39 392 0.2 I.a
38.00 iR 383 0.3 1.1

The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the Innovative Instrument Co., Ltd

FM-708-SLM-01 Rev.0 Issue date 01/07/1¢
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INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE

7/139 MOO 13. SOI SUNTINAKORN 11 TAMBON BANG KAEO,
AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

TEL: (66M)-2116-3860-1 FAX: (66)0-2116-7140
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CALIBRATION LABORATORY
AC-2961

Page:5/6

9. Level linearity including the level range control

Certificate No

Request No

22-ACT-102

Req-2022-0233

UUC Setting STD Measured Acceptance
UNCERTAINTY
FAST/A REF uucC ERR Limit
UUC Range (dB) (dB) (dB) (+dB) (=dB)
432 42.9 -0.3 5% |
37-139 0.3
114 114.0 0.0 1.1
10. Tone burst response
UUC Setting STD Anticipated Measured Acceptance
UNCERTAINTY
A/37-139 Toneburst Ref vuc ERR Limit
UUC Time Respone (ms) (dB) (dB) (dB) (+dB) (+dB)
200 135.0 135.0 0.0 1.0
Fast 2 118.0 117.8 -0.2 +1:0,-2.5
0.25 109.0 108.6 -0.4 +1.5,-5.0
200 128.6 128.5 -0.1 1.0
Slow 0.3
2 109.0 108.9 0.1 $1:0=5:0
200 129.0 129.0 0.0 1.0
SEL 2 109.0 109.0 0.0 +1.0,-2.5
0.25 100.0 99.8 -0.2 +1.5,+5.0
11. Peak C Sound level
UUC Setting Anticipated Measured Acceptance
UNCERTAINTY
FAST/C/95-142 REF uucC ERR Limit
STD Setting (dB) (dB) (dB) (+dB) (+dB)
Complete cycle 137.4 136.8 -0.60 3.0
Positive half cycle 136.4 136.2 -0.20 0.2 2.0
Negative half cycle 136.4 136.2 -0.20 20

The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the Innovative Instrument Co., Ltd

FM-708-SLM-01 Rev.0 Issue date D1/07/1¢
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INNOVATIVE INSTRUMENT CALIBRATION LARB

INNOVATIVE INSTRUMENT CO., LTD. HEAD OFFICE

7/139 MOO 13, SO SUNTINAKORN 11 TAMBON BANG KAEO,

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10530 THAILAND

TEL: (66)0-2116-5860-1 FAX: (66)0-2116-7140
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CALIBRATION LABORATORY
AC-2961

Page: 6/6

12. Overload indication

Certificate No 22-ACT-102

Request No Req-2022-0233

UUC Setting Measured Acceptance
UNCERTAINTY
FAST/A/37-139 uuc Limit
STD Setting (dB) (+dB) (£=dB)
Positive one-half cycle 141.7
Negative one-half cycle 141.7
Deviated 0.0 0.2 1.5
13. High Level Stability
UUC Setting Measured Acceptance
UNCERTAINTY
FAST/A/37-139 uuc Limit
STD Setting (dB) (+dB) (+dB)
Initial 138.0
Final 138.0
Deviated 0.0 0.1 03

End of Certificate

The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the Innovative Instrument Co., Ltd

FM=708-SLM-01 Rev.0 [ssue date D1/07/1¢
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Envi Equipment Service Co., Ltd.

110/254 Moo 3, Tumbon Bang Rak Phatthana, Amphur Bang Bua Thong, Nonthaburi 11110
Tel. 098 362 9152, 089 478 7885

E-mail: sales@envi-ees.com

Certificate No. : E21-0813
Page : 1 of06

CERTIFICATE OF CALIBRATION

81 Soi Udomsuk 41, Sukhumyvit Road, Bangchak, Phrakhanong. Bangkok

Customer :  United Analyst and Engineering Consultant Co., Ltd.
Address 10260
Description of Equipment  : Console meter
Manufacturer : Apex Instrument
Model Number ;o XC-572-V
Serial Number ;0807047
ID./Control No, -
Environment Conditions ¢ Temperature
Humidity
Cal. Date : 19/08/2021
Issue Date ¢ 19/08/2021

Calibration Method or Calibration Procedure Used

LS EPA Method (United State Environmental Protection Agency)

This certificate 1s traceable to national standard, which realize the units of measurement according te the International System of Units (1S).

Result of Calibration

‘This certificate may not be reproduced other than in full except with prior Written approval of the Technical Manager. Envi Equipment

Service Company Limited.

These reported uncertainties of measurement are expanded by a coverage factor of k=2, providing a 95% confidence level

Calibrated by Mr. Sanya Sangnil

Approved by

(Mr. Mana Fuekhud)

Technical Manger

inaslunugu
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Certificate No. : E21-0813
Page : 2 of 6

METHOD 5 CONSOLE CALIBRATION
USING REFERENCE WET GAS METER W-NK-2.5-B-Z No0.547425
5-POINT METRIC UNIT

- Meter Console Information  Calibration Conditions | - Factors/Conversions
Console Model
Number XC-572-V Date [ Time 19/8/2021 | 01:00 PM Std Temp 293 K
Console Serial Calibration
Number 0807047 Reference No. - Std Press 760 mm Hg
DGM Model Barometric
Number SK25EX Pressure 761.00 mm Hg Ki 0.386
DGM Serial Calibration
Number 00003580 Meter Gamma 0.999 Console Leak Check PASS

Calibration Data

Run Time Metering Console Calibration Meter
([)):i;ﬁh:e Volume | Volume 2:;:‘: 2:;:‘: Volume | Volume 2::‘: ?:;:‘:
Elapsed DH Initial Final Initial Final Initial Final Initial Final
Q) (Pu) (Vi) (Vinr) (tmi) (tmr) (Vwi) (Vwi) (twi) (twr)
min mm H,0 m’ m’ e e m’ m? & g, &
12.17 13.0 3.3600 3.5000 23 23 23.01236 | 23.15126 26 26
12.30 13.0 3.5000 3.6400 23 23 23.15126 | 23.28948 26 26
8.72 26.0 3.6490 3.7890 24 24 23.29826 | 23.43644 26 26
8.88 26.0 3.7890 3.9290 24 24 2343644 | 23.57434 26 26
14.83 40.0 3.9350 4.2150 25 25 23.58012 | 23.85818 26 26
14.67 40.0 4.2150 4.4950 25 25 23.85818 | 24.13456 26 26
10.3 70.0 4,5080 4.7880 25 25 24.14158 | 24.41250 26 26
10.13 70.0 4.7880 5.0680 26 26 2441250 | 24.68290 26 26
8.90 90.0 5.0750 5.3550 27 27 24.68856 | 24.96012 26 26
8.88 90.0 5.3550 5.6350 27 27 2496012 | 25.23050 26 26

lnaslumua
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USING REFERENCE WET GAS METER W-NK-2.5-B-Z No.547425
5-POINT METRIC UNIT

Certiticate No. :
Page :

METHOD 5 CONSOLE CALIBRATION

~ Calibration Data

E21-0813
3of6

Note:

tolerance of individual values from the average is £0.02.
For AHg. orifice pressure differential that equates to 0.75 ¢fm (0.0212 m*/min) at standard temperature and

pressure, acceptable tolerance of individual values from the average is +0.2 inches (5.Imm) H>O.

gl 5 Results
Standardized Data Dry Gas Meter
Calibration Factor Flowrate
Dry Gas Meter | Calibration Meter | Value | Variation | Std & Corr | .0212 m’y¢/min Variation
(Vi) | (Questd)) | (VWista)) | (QWistay) (Y) (AY) (Qugstaxeorm) (AHa) (AHa)
m’ m*/min m’ m¥/min m*/min mm H:0
0.138 0.011 0.136 0.011 0.990 0.015 0.011 46.043 -2.056
0.138 0.011 0.135 0.011 (1.985 0.010 0.011 47.522 -0.577
0.138 0.016 0.135 0.016 0.984 0.009 0.016 47.880 -0.219
0.138 0.016 0.135 0.015 0.932 0.007 0.015 49931 1.832
0.276 0.019 0.273 0.018 0.988 0.014 0.018 52.821] 4,722
0.276 0.019 0.271 0.018 0.982 0.008 0.018 52.270 4.171
0.27 0.027 0.266 0.026 0.960 -0.014 0.026 47.835 -0.264
0.277 0.027 0.265 0.026 0.958 -0.016 0.026 45.881 -2217
0.277 0.031 0.266 0.030 0.961 -0.014 0.030 45.290 -2.809
0.277 0.031 0.265 0.030 0.956 -0.018 0.030 45515 -2.583
0.975 | Y Average 48.099 DH(@ Average

For Calibration Factor Y, the ratio of the reading of the calibration meter to the dry gas meter, acceptable

lnaslumua
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Certificate No. : E21-0813
Page : 4 0of 6

Calibration Date: 19-8-2021

1.000

0.990

0.980

Meter Gamma (Y)

0.970 |

0.960 |

Calibration Reference No: Ser21-0813
Meter Gamma vs Flowrate
- [+~ ) - —as a
0.987
0.984 0.983

——Gamma 'Y
= Max Allow Y
Min Allow Y

0.950
0.000 0.005

Console Serial: 0807047

0.010 0.015 0.020 0.025 0.030 0.035

Flowrate Standardized & Corrected (m*/min)

Console Model: X(C-572-V




Certificate No. : E21-0813
Page : 5o0f6

Calibration Date: 19-8-2021

0.040

0.035

0.030

0.025

0.020

0.015

Flowrate Standardized &
Corrected (m*/min)

0.010

0.005

0,000
0.000

Console Serial: 0807047

20.000

Calibration Reference No: Ser21-0813

Meter Pressure vs Flowrate

0.030
40.000 60.000 80.000 100.000
DGM Orifice AH (mm H20)
Console Model XC-572-V

uanms‘luu
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Certificate No. : E21-0813

Page : 6 of 6
THERMOCOUPLES SYSTEM CALIBRATION
_ Calibration Condifions

Console Model Num ber XC-572-V Date Time 19/8/2021 03:00 PM
Console Serial Number 0807047 Calibration Reference No.
DGM Model Number SK25EX Reference Thermometer DIGICON
DGM Serial Number 00003580 Serial Number 183169105
Meter Box Model Number JENCO 765 KF
Meter Box Serial Number JC 17073

i o
Console Thermocouple Simulator
Channel and Meter Box Channel Temperature Reading ( °C)
test point -18.0 | 25.0 | 38.0 | 93.0 | 149.0 | 260.0 | 371.0 | 482.0 | 593.0 | 816.0 | 1038.0
Stack -17.0 24.0 37.0 93.0 149.0 | 259.0 | 371.0 | 482.0 | 594.0 | 8§17.0 1040.0
Aux -17.0 24.0 37.0 93.0 149.0
Probe -18.0 | 24.0 37.0 93.0 | 149.0
Filter -18.0 | 24.0 37.0 93.0 | 149.0
Oven - - - -
Exit -18.0 24.0 37.0

Tolerance Range

Stack +  1.50% Absolute Meter + - 3.0°C
Probe + 3.0°C Exit + 2.0°C
Filter + 3.0°C

lenaslumual




ENTECIH

Difference For Greater Yalus

Instrument description  :
Instrument model 1
Instrument serial no. :
ID no. or control nao. 2
Manufacturer -
Probe description :
Probe model ]
Probe serial

Customer name

Customer address !

Total pages of certificate :
Receiving no. §

Receiving date. ¥
‘ Parameter of calibration :

Condition of UUC. 2

Ambient condition

Calibration place

Calibration procedure no. :

Calibration Certificate

MEC-TISITIS 17025
CALIBRATION D57

Certificate No: G 640441
Date of issue : 05-Aug-21

Flue gas Analyzer
Testo 350 New
60899456
UAE.EFM.005/2560
testo SE

UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD.

B1 SOI UDOMSUK41,SUKHUMVIT ROAD,BANGCHAK PRAKANONG

BANGKOK 10260

2 Pages

L-211963

14-Jul-21

Gas Calibration(Oxygen 2.501,10.00,21.00 %vol, Carbon Monoxide 80.23,309.9,1003 ppm,
Nitric Oxide 10.08,150.9,320.6 ppm, Sulphur Dioxide 50.04,100.9,601.1 ppm,

Nitrogen Dioxide 10.20,80.62,202.2 ppm)

Used

All of the Measurment ware caried out the stabilized labotary
Temperature i I L

Humidity : 55 £ 15 %RH
17/121 Soi Ngamwongwan 47 Yaek 48, Toongsonghong, Laksi, Bangkok 10210

WI-CL-28-C

The calibration certificate expanded unceriainty of measurement is stated as the standard uncertainty of measurent

Muttiplied by coverage factor k=2, which for a normal distribution corresponds to a coverage probabillty of approximately 95%.

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

This Calibration Certificate may not be reporduced other than in full except with the permission of the issuing laboratory.

Calibration certificates without signature and seal not valid.

This calibration certificate documents are tracebility to national standards, which realize measurement according to the

International System of Units (SI).

Date of calibration :

FM-CL-09-C Rev.B

04-Aug-21

fonrmihoif G2 U

Mr. Kwanchai Khamdoung Mrs. Nongluck Wongsettee
Calibration Technician Technical Manager
Page 1 of 2 lssued Date 26/02/16

ENTECH INDUSTRIAL SOLUTION CO.,LTD. Lﬁﬂa'ﬁ‘bjﬂ'JUﬂu

171121 Soi Ngamwongwan 47 Yaek 48, Toongsonghong, Laksi, Bangkok 10210 THAILAND Tel, 0-2779-8888 Fax. 0-2779-8899

Tax ID ; 0105536035591  www.entech.co.th

|nf0-@!:’ntech.co.th



ENTEECIH Calibration Certificate

i nanias e i S ERE s NSC-TISE 5
Difference For Greaier Yaius R iR o o

Certificate No.: G 640441

Standard References (Table 1)

Standard Certificate No. Vendor Due date

"Oxygen ( 02 ) 2.501 % Vol ' - 2431/19 Lnde  16Jul-23
Oxygen (02 ) 10.00 % Vol 2453/19 Linde 18-Jul-23
Oxygen ( 02 ) 21.00 % Vol 2426/19 Linde 16-Jul-23
Carbon monoxide ( CO ) 80.97 ppm 2842/21 Linde 24-Jun-23
Carbon monoxide ( CO ) 309.9 ppm 2803/21 Linde 22-Jun-23
Carbon monoxide ( CO ) 1003 ppm 2829/21 Linde 23-Apr-23
Nitric Oxide ( NO ) 10.08 ppm 3241/21 Linde 25-Jul-23
Nitric Oxide ( NO } 150.9 ppm 2857/21 Linde 27-Jun-23
Nitric Oxide ( NO ) 320.6 ppm 2944/21 Linde 02-Jul-23
Sulphur Dioxide ( SO2 ) 50.04 ppm 3205/21 Linde 25-Jul-23
Sulphur Dioxide ( SO2 ) 100.9 ppm 4942/20 Linde 20-Nov-22
Sulphur Dioxide ( SO2 ) 601.1 ppm 3204/21 Linde 20 Jul 23
Nitrogen Dioxide ( NO2 ) 10.20 ppm 2929/19 Linde 27-Aug-21
Nitrogen Dioxide ( NO2 ) 80.62 ppm 3240/21 Linde 25-Jul-23
Nitrogen Dioxide ( NO2 ) 202.2 ppm 3239/21 Linde 20-Jul-23

Measured room conditions

Temperature : 23.2 °C  Humidity : 53.8 %RH Pressure : 1016.3 mbar
Calibration conditions
Gas Temperature : 23 = Flow rate : 1,100 ml/min Gas pressure 1021.6 mbar
Calibration Results (without adjustment) (Table 2)
Standard Mean of Uncertainty
Parameter of Standard Error

Values uuc (%)
02 (%Vol) 2.501 2.47 -0.031 0.20
02 (%aVol) 10.00 9.86 -0.14 0.40
02 (%Vol) 21.00 21.14 0.14 0.80
CO (ppm) 80.97 82 1.03 2.8
CO (ppm) 309.9 310 0.1 11
CO (ppm) 1003 999 -4 34
NO (ppm) 10.08 9 -1.08 3.0
NO (ppm) 150.9 151 0.1 5.0
NO (ppm) 320.6 322 1.4 10
SO2 (ppm) 50.04 49 -1.04 5.0
SO2 (ppm) 100.9 101 0.1 5.0
S02 (ppm) 601.1 599 -2.1 14
NO2 (ppm) 10.20 9.9 -0.30 1.5
NO2 (ppm) 80.62 80.3 -0.32 5.0
NOZ (ppm) 202.2 198.9 -33 5.0

Remark : 1 cmol/mol = 1 %vol. , 1 pmol/mol = 1 ppm.

End of Report

FM-CL-09-C Rev.B Page 20l 2 Issued Date 26/02/16

ENTECH INDUSTRIAL SOLUTION CO.,LTD, Lﬁﬂﬂ'ﬁ‘llllﬂ')'Uﬂu

17/121 Soi Ngamwongwan 47 Yaek 48, Toongsonghong, Laksi, Bangkok 10210 THAILAND Tel. 0-2779-8888 Fax, 0-2779-8809 info®entech.ca.th
Tax ID : 0105538035591 www.entech.co.th




INNOVATIVE INSTRUMENT CALIBRATION LAB
INNOVATIVE INSTRUMENT CO.. LTD, HEAD OFFICE
ITNNOVATIVE |

T390 MOO 13, SOI SUNTINAKORN 11 TAMBON BANG KAEQO.

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

|1IHII1I

ﬂl_‘_l' Nrﬁl_?ﬂli -4-:[.“‘! u_a_uhju_n Eﬂ?{_ﬂ
uiiy SuTunfivl Buswjumus 4ia ACCREDITED

CALIBRATION LABORATORY
AC-2961

"IIIHI

TEL: (66)0-2116-5860-1 FAX: (66)0-2116-7140
Page 1/2
Certificate of Calibration
Customer Certificate No : 21-AFM-052
Name : UNITED ANALYST AND ENGINEERING CONSULTANT Request No : Reg-2021-522
CO..LTD.
Address : 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Prakanong, Bangkok 10260
Unit Under Calibration Details
Measurement [tem : Mass flow meter
Manufacturer : TSl
Model : 4146
Serial Number 1 41461922007
D : UAE.EFM.223/2562
Location of Calibration : LAB 4 AIR VELOCITY METER
Calibration Environment and Details
Temperature 3 (33 £3) €
Humidity : (55 £15) %RH
Barometric Pressure : (1010 = 10) hpa
Received Date : 27 April 2021
Calibration Date : 8 June 2021
Calibration Procedure  : In-house method CP-AFM-01 by Comparison technique with Standard Primary Flow Calibrator
Reference Standard Model Serial Number Traceble Due Calibration
Air Flow Meter Gilibrator 3 Standard flow 21151012015 Sensidyne 21 April 2022
Air Flow Meter Gilibrator 3 High flow 18501012012 Sensidyne 21 April 2022
Traceability :
This certificate providoes traceability of measurement to recognized national standard, and to the realization of the international System of
Units (S1)
Note :
The reported uncertainty is based on standard uncertainty multiplied by the Coverage Factor k=2, providing a level of confidence
approximately 95 %,
Calibration By : e Approved By : ‘,”5/.1
Mr. Noppadon Luangart Mr. Pacit Mathavorn
Service Calibration Engineer Calibration Engineer Supervisor
Issue Date : 8 June 2021

1
The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written 1ppﬁgniﬂﬁmﬁlﬁ
FM-/08-AFM-01 Kev.00 Issue da 7/19



INNOVATIVE INSTRUMENT CALIBRATION LAB
INNOVATIVE INSTRUMENT €0, LTD, HEAD OFFICE
e e B

T30 MOO 13, SOLSUNTINAKORN 1] TAMBON BANG KAEO, ANS! National Accraditation Bosrd

- § R o . ) whiin SuTuofiv Suavgoiua $1fin ACCREDITED
AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THATLAND ErmTE
. i z " i = CALIBRATION LABORATORY
TEL: (6610-2116-3860-1 FAX: (661-2116-7 140 AC-2961
Page 2/2

Certificate No : 21-AFM-052

Request No : Req-2021-522

Result of Calibration :

Flow Setting STD Flow Reading UUC Flow Reading Correction Flow Uneertainty
LPM LPM LPM LPM LPM
0.02 0.02005 0.019 0.00105 0.00065
0.05 0.05006 0.047 0.00306 0.00092

0.1 0.1013 0.098 0.0033 0.0019
0.2 0.2006 0.198 0.0026 0.0031
0.5 0.5005 0.503 -0.0025 0.008
1.0 1.002 0.998 0.004 0.015
11574 1.702 1.692 0.010 0.025
2.0 2.003 1.991 0.012 0.029

Note
STD : Standard

UUC : Unit Under Calibration

End of Certificate

Lanms‘luﬂ'mﬂu

The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the Innovative Instrument Co., Lud.

FM-708-AFM-01 Rev.00 Issue date 01/07/19
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) ‘x\\‘—"/_-.{/,

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES M

334/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250 ’/ﬁ\“
TEL. 0-2717-3000-24 FAX. 0-2719-9484 M NSC-TISI-TIS17025

CALIBRATION 0008

Certiﬁcate Of Calibration Ceﬂiﬂcat::goé:l f1:f‘12156

Equipment : Aneroid Barometer
Maniifactirer: Barigo This certificate may not be reproduced other than in full,
except with the prior written approval of the head of
Model : 111MS Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: -
ID No.: UAE.EMAZ2.065/2552

Condition As-Received: Used ltem

Received Date: 29 March 2021
Calibration Date: 31 March 2021
Reference: 2103-1188WSC Submitted by: United Analyst and Engineering Consultant Co.,Ltd.

Ambient Temperature: ( 23 * 2 ) °C
(50 + 15 ) % 81 Soi Udomsuk 41, Sukhumvit Road,

Bangchak, Phrakhanong,  Bangkok 10260

Relative Humidity:

Atmospheric Pressure: 1007 mbar

Procedure used: The calibration was conducted by direct comparison method against Pressure Measuring Instruments
Standard according to in-house calibration procedure CP-P10, using " DKD-R 6-1 ; Calibration of Pressure
Gauges, Edition 03/2014 " as a guidelines.

Condition of this result of calibration

1.Reference standards instuments :

Instrument Model Serial No. Certificate No. Due Date
1) Standard Barometer DPI1142 1422505046 MP-0053-20 05 Apr 2021

2.This instrument was installed in vertical orientation and center of the dial was used as the reference level.
3.This result of calibration was made on requested at the point specified by customer.
4.Scale and conversion factor is 1 kPa = 7.50062 mmHg
5.This instrument was used clean air as pressure media.
6.The certificate is valid only to the item calibrated on date and place of calibration.
7.This Certification is traceable to the International System of Unit maintained at:-
-National Institute of Metrology Thailand (NIMT)

Calibrated by :  Suksan Khankaew Approved Signatory : AJ’H‘-PO( 4
Issue Date : 31 March 2021 [ ] Phalinee Prabpaipal

[ ] Sura Suwannasri
A1 Attapol Panurach
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Result of calibration:- Without adjustment

Function:- Absolute Pressure Measurement

Increasing Pressure

Cert.No.: 21P1156
Page: 2 of 2

Range : 720 mmHg to 770 mmHg
Scale Interval : 1 mmHg( The Fifth Estimate )

Applied Pressure (mmHg) | 714.29 | 725.74 | 73741 | 748.82 | 761.02 | 773.03
UUC* Indication (mmHg) 720.0 730.0 740.0 750.0 760.0 770.0
Error (mmHg) 8.1 4.26 2.59 1.18 -1.02 -3.03

Decreasing Pressure

Applied Pressure (mmHg) | 772.94 | 760.65 | 748.21 | 737.18 | 725.53 | 714.45
UUC* Indication (mmHg) 770.0 760.0 750.0 740.0 730.0 720.0
Error (mmHg) -2.94 -0.85 1.79 2,82 4.47 5.55

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

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

Serial No.:

ID No.:

Condition As-Received:

Received Date:

Calibration Date:

Reference:
Ambient Temperature:

Relative Humidity:

Procedure used:

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250
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TEL. 0-2717-3000-24 FAX. (-2719-9484

CALIBRATION 0008

Certificate No. : 21HB803

Certificate of Calibration Bilie ook

Dial Thermo-Hygrometer

This certificate may not be reproduced other than in full,

except with the prior written approval of the head of

- Corporate Services 3: Equipment Calibration and Testing Services.

Barigo

UAE.ANV.128/2550
Used ltem
29 March 2021

31 March 2021
to 08 April 2021

2103-1189WSC Submitted by: United Analyst and Engineering Consultant Co.,Ltd.
{253+ 3 °C
(50 + 20 ) % 81 Soi Udomsuk 41, Sukhumvit Road,

Bangchak, Phrakhanong,  Bangkok 10260

Calibration were conducted using in-house calibration procedure CP-HO2 according to comparison

with standard chilled mirror sensar for humidity measurement function and comparison with standard
temperature probe for temperature measurement function into humidity / temperature chamber.

Condition of this result of calibration

1.Reference standards instuments :

1) Standard Chilled Mirror Hygrometer Sensor

Instrument Model Serial No. Certificate No. Due Date
Dew Prime I 31863 18540 28 Jul 2021
1521 A5A339 201968 10 Aug 2021

2) Handheld Thermometer With Sensor

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

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

-National Institute of Standards and Technology (NIST) , The United States of America

-National Institute of Metrology Thailand (NIMT)

Calibrated by :
Issue Date :

Kraipop Onrat
20 April 2021

s

Approved Signatory :
[Ji Chakrit Waewanjua

[ ]Pornthippa Tameyakul
[ ] Pitak Srimongkol
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Result of Calibration:-
Function:

Without Adjustment
Humidity measurement.

Reference Standard uuc*
Temperature Humidity Reading
(°C) (%R.H.) (%R.H.)
25.0 40.1 43
25.0 60.0 60
25.0 80.0 79
Result of Calibration:- Without Adjustment
Function: Temperature measurement.
Standard uucr
Temperature Reading
(°C) (°C)
20.011 20.0
30.019 30.0
34,989 35.0
40.006 40.0

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

-00o-

Error
(%R.H.)
29
0.0
-1.0

Error
(C)
-0.011
-0.019
0.011
-0.006

Cert. No.: 21H803
Page.: 2 of 2

Uncertainty
of Measurement
(x%R.H.)
1.6
1.8
1.9

Uncertainty
of Measurement
(£°C)
0.72
0.72
0.72
0.72

Aot
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SITHIPORN ASSOCIATES CO.LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthern Rd.Bangbumru, Bangplud Bangkok 1070¢ THAILAND. . NSC-TISI-TIS 17025
Tel.0-2435-8800 Fax.0-2433-1679 e-mail:cal-center@sithiphom.com http:/fwwwisithipharn.com CALIBRATION 0234

Cert. No. : ACL22069

Pages : 1lof8
[ ] - *
Calibration Certificate
Equipment : SOUND LEVEL METER
Manufacturer : RION
Model : NL~42/ Microphone UC-52 / Preamphfier NII-24
Serial No.: 00409109 / 1854688 / 90554
1D No.: -
Condition As Found : GOOD
Customer : UNITED ANALYST AND ENGINEERING CONSULTANT {UAE)
81 SOl UDDOMSUK 41, SUKHUMVIT ROAD,
BANGCHAK SUB-DISTRICT,
PHERAKHANONG DISTRICT, BANGKOK 10260
THAILAND,
Location : -
Ambient Temperature : (230 £3) °C
Pressure ! (1013 £3) kFPa
Relative Humidity : ( 500 =20) %
Received Date 18 JANUARY 2022
Calibration Date : 21-25 JANUARY 2022
Date of Issue : 28 JANUARY 2022
Calibrated by : Nathakorn Pisutpaisan
Approved by :

akul Petchurai )

This certificate 15 issued in accordance with the requirements of ISO/MIEC 17025 standard, may not be reproduced
other than in full, except with the prior written approval of the head of Calibration Laboratory.

enasluemuny
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SITHIPORN,; SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22069
Job No. ; VCESACOD44

Pages P ]
Calibration Procedure : CP-AC-01

Calibration Method :

‘This equipment was calibrated by based on [EC-61672-3 (2013) Standard for sound level meter {SLM),

The SLM had tests to Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Reterence
Standard Instruments.

For tests results of each items were made by observation of each Instruments display and also with SLM's display.

Condition of this result of calibration :
1. Reference Standard Instruments :

lnstrument Model Serial No. Cert. No. Due Date
Waveform Generator 33210A MY48017076 EF-0012-21 10-Feb-22
Waveform Generator 33511B MY 52302742 EE-0011-21 10-Feb-22
Digital Multimeter 33461A MY53220104 EEL.BP. 05/0264  10-Feb-22
Digital Mulimeter 33461A MY353220076 EEL.BF. 03/0264 02-Feb-22
Digital Multimeter 34461A MY60024273 1-15180725251-1  15-8ep-22
Programmable Attenuator MAT- 1070 62100114 1500-07774E 08-Mar-22
Condenser Microphone 4180 2977900 AA-1008-21 05-Feb-22
Measuring Amplifier NA-42KAl 34560495 AA-3003-21 16-Feb-22

2. This result of calibration was found accurate as shown on dake and place of calibration for this calibrated item only.

3. This cenificate is traceable 1o the international system of unit maintained at :

1.1 National Institute of Metrology ( Thailand),
3.2 Thailand Institute of Scientific and Technological Research (TISTR),

enaslunIuAy
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SITHIPORN, SITHIPORN ASSOCIATES CO.,LTD.

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Summary of Measurement Result :

Cert. No. ; ACL22069
Job No. : VC6S5ACH4

Pages : 30f8

Uncertainty |  Maximum-permitted
Parameter Pass Fail upcertainty of
(dB)
measurement {dB)
1. Absolute sensitivity v : 0.2 N/A
2, Self-generated noise v - 0.2 N/A
3. Acoustical signal tests of frequency weightings
125 Hz v - 0.3 0.6
1000 Hz v’ - 0.3 0.6
8000 Hz v - 0.4 0.7
4. Eleetrical signal tests of frequency weightings
For 10Hzto 4 kHz v - 0.3 (.6
For >4 kHz 1o 10 kHz v - 0.3 0.7
For = 10 kHz 10 20 kHz - - - 1.0
5. Frequency and time weightings at 1 kHz v’ - 0.2 0.2
6. Loag - term stability v - 0.1 0.1
7. Level linearity on the reference level range v - 0.2 0.3
8. Level linearity including the level range control v - 0.2 0.3
9, Tone barst response v - 0.2 03
10. Pesk C sound level v - 0.2 0.35
11. Overload indication v - 0.2 0.25
12. High level siability v - 0.1 0.1
1
lay
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. Na. : ACL2206%
Job No. : VCGSACO044
Pages 4of8
Result of calibration :
1. Absolute sensitivity
Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB ) (dB) (dB) {(dB)
93.9 (93.96) 919 0.0 0.3

2. Self-penerated noise
2.1 Nommal test

Measured Value

(dB)

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

Measured value

Frequency
Weighrting {dB)
A - weight
C - weight
Flat 249

3. Acoustical signal tests of frequency weightings
Meter free-field acoustic response at a level of 84 dB

QF-T812-04-04-020664

Frequency Deviation from various frequency weighting response curve (dB)
H- Accept
(He) Flat C-weight A-weight ¢ .p .ancc
Limits
125 0.0 0.0 0.0 £+ 1.5
1000 -0.1 -0.1 -0.1 + 1.0
8000 1.8 1.8 1.9 +3.0
1
enasluemuny
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTID.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22069

Job Ne. : YC6SACH044
Pages ; Sof8
4. Electrical signal tests of frequency weightings
Weighting nctwork response with relative to 1 kHz.
Frequency Deviation from various frequency weighting response curve (dB)
(Hz) . | Acceplance
Flat C-weight A-weight .
Limits
63 -0.1 -0.1 0.0 +£2.0
125 0.0 0.1 0.0 1.5
250 0.0 0.0 0.0 +1.5
500 0.0 0.1 0.0 1.5
1000 0.0 0.0 0.0 +].0
2000 0.1 0.1 (| £2.0
4000 0.1 0.1 0.1 +3.0
3000 .1 0.1 ol +5.0
5, Frequency and time weightlngs at 1 kHz
5.1 Frequency weightings at 1 kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
A - weight 94.0 0.0 -
C - weight 94.0 0.0 +0.2
Fla 940 0.0 +0.2
5.2 Time weighting at 1 kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting {dB) (dB} (dB)
Fast 94.0 0.0 -
Slow 94.0 0.0 +0.1
Ieq 94.0 0.0 +0.]
6. Long - term stability
SL.M Drisplay | SL.M Display | Devialed Acceplance
Frequency at initizl at final Value Limits
Weighting (dB) (dB) {dB) (dB)
A - weight 340 04.1 0.1 +0.3
1
lay
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.

CALIBRATION LABORATORY

Continuation of Calibration Certificate

7. Level linearity on the reference level range

QF-T812-04-04-020664

Cert. No. : ACL22069

Job No. : VC6SACHM4
Pages : 60l8
Anticipaled Measured Deviated Acceptance
Value Value Value Limits
(dB) (dB ) (dR) (dB)
137.0 137.1 0.1 +1.1
136.0 136.1 0.1 1.1
133.0 135.1 0.1 +1.1
134.0 134.1 0.1 +1.1
133.0 133.0 0.0 +].1
132.0 132.0 0.0 * 1.1
131.0 131.0 0.0 +1.1
129.0 129.1 0.1 1.1
124.0 124.0 0.0 =1.1
119.0 1191 0.1 =11
114.0 114.1 0.1 +1.1
109.0 109.1 0.1 +i.1
104.0 104.1 0.1 = 1.1
99.0 99.1 0.1 1.1
94.0 94.0 0.0 =1.1
89.0 89.0 0.0 %1.1
34.0 84.0 0.0 +1.1
7.0 79.0 0.0 +1.1
74.0 74.0 0.0 +1.1
65.0 69.0 0.0 +1.1
64.0 64.0 0.0 +1.1
5.0 59.0 0.0 1,1
54.0 54.0 0.0 1.1
49.0 49.0 0.0 1.1
44.0 44.0 0.0 =1.1
38.0 39.0 0.0 = 1.1
34.0 34.0 0.0 =1.1
30.0 299 .1 1.1
26.0 289 0.1 + 1.1
28.0 28.0 0.0 +1.1
27.0 269 0.1 +1.]
26.0 259 0.1 x1.]
25.0 249 -0),1 +1.]
1
lal
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SITHIPORN

SITHIPORN ASSOCIATES CO.,LTD.

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL2206%

Job No. : VCoSACH
Pages : Tof8
8. Level lineerity including the level range control
Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB ) (dB) (dB)
Auto 94.0 94.0 0.0 +1.1
9. Tone burst response
Time Tone burst Anticipated Measured Devialed Acceptance
duration, Tb Cycle Value Value Value Limits
Weighting | (ms) (dB) (dB) (dB) (dB)
0.25 1 108.0 107.9 -0.1 1.5:-5.0
Fast 2 B 117.0 116.9 -0.1 1.0;:-2.5
200 300 134.0 134.0 0.0 =10
T 2 8 108.0 108.0 0.0 1.5;-5.0
200 800 127.6 127.6 0.0 x1.0
0.25 1 99.0 98.8 -0.2 1.5;-5.0
SEL 2 8 108.0 107.9 -0,1 1.0;-2.5
200 800 128.0 128.0 0.0 +1.0
10. Peak C sound level
Number of cycle Anlicipated Measured Deviated Acceptance
in Value Velue, Lepeak Value Limits
test signal (dB) {dB) {dB) (dB)
Continuons 133.0 133.0 0.0 -
One 136.4 136.3 -0.1 £3.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB} (dB) {(dB) (dB)
{Continuous 133.0 132.9 -0.1 -
Posilive half cycle 1354 135.1 0.3 2.0
Negative half cycle 1354 135.1 -0.3 +2.0
1
lal
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SITHIPORN; SITHIPORN ASSOCIATES CO.,LTD.

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22069

Job No. : VCo65AC0044
Pages : BoflB
11. Overload Indleation
Measured value ( dB ) Deviated Aceceptance
Positive Negalive Value Limits
one-half cycle | one-half ¢cycle {dB) (dB)
89.5 89.5 0.0 $1.5
12. High level stability
SLM Display | SLM Display Deviated Acceptance
Frequency at imiial at final Value Litnits
Weighting (dB ) (dB) (dB ) (dB)
A - weight 137.0 1370 0.0 0.3

The reported uncertainty is based on a standard uncertainty multiplied by coverage factor k =2

or any value following calculation,providing a lavel of confidence of approximately 95 %

QF-T512-04-04-020664

End of Calibration Certificate
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SITHIPORN ASSOCIATES CO.LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthern Rd.,Bangbumru, Bangplud Bangkok 10700 THAILAND. NSC-TISI-TIS 17025
Tel.0-2435-8800 Fax0-2433-1679 e-mail.cal-center@sithiphom.com http://wwwisithiphornicom CALBRATION 0392

Cert. No. : ACL22070

Papes : 1of8
» » »
Calibration Certificate
Equipment : SOUND LEVEL METER
Manufactarer : RION
Moaodel : NL-42/ Microphone UC-52 / Preamplifier NI1-24
Serial No,: (0409175 / 185834 / B0621
ID No.: :
Condition As Found : GOOD
Customer : UNITED ANALYST AND ENGINEERTNG CONSULTANT (UAE)
81 SOl UDOMSUK 41, SUKHUMVIT ROAD,
BANGCHAK SUB-DISTRICT,
PHRAKHANONG DISTRICT, BANGKOK 10260
THAILANL,
Location : -
Ambient Temperature : {230 £3) °C
Pressure ; { 101.3 £3) kPa
Relative Humidity : { 500 £20 ) %
Received Date : 12 JANUARY 2022
Calibration Date : 21-25 JANUARY 2022
Date of Issue ; 28 JANUARY 2022
Calibrated by : Nathakorn Pisutpaisan

s
Approved by : / /%t/\
< -

( Thanakul Petchurai )

This certificate is issued in accordance with the requirements of ISOAEC 17025 standard, may not be reproduced
other than in full, excepl with the prior written approval of the head of Calibration Laboratory,

enasluemuny
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SITHIPDRN,; SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Contihuation of Calibration Certificate

Cert. No, : ACL22070
Job Neo. : VC6SACH44

Pages : 20f8
Calibration Procedure : CP-AC-0]

Calibration Mecthed :

This equipment was calibrated by based on JEC-61672-3 (2013) Standard for sound level meter (SLM).

The SLM had tesis to Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Reference
Standard Instuments.

For tests results of each items were made by observation of cach Instruments display and alse with SLM's display.

Condition of this result of calibration :
1. Reference Standard Instrunients :

Instrument Model Serial Ne. Cert. No. Due Date
Waveform Generator 3a210A MY48017076 EF-0012-21 10-Feb-22
Waveform Generator 3511B MY52302742 EF-0011-21 10-Feb-22
Digital Multineter 3361A MY53220104 EEL.BP. 05/0264  10-Feb-22
Digital Multimeter 33461A MY 53220076 EEL.BP. 03/0264 (8-Fcb-22
Digital Multimeter JH6)A MY60024273 1-15180725251-1  15-8ep-22
Programrnable Attenualor MAT-1G70 62100114 1500-07714E 08-Mar-22
Condenser Microphone 4180 2977500 AA-1008-21 (5-Feb-22
Measuring Amphifier NA-42KA] 34560495 AA-3002-21 16-Feb-22

2. This result of calibration was found accurate as shown on date and place of ¢alibration for this calibrated item only.

3. This certificate is traceable 1o the international system of unit maintained at :

3.1 National Institute of Metrology (Thailand).
3,2 Thailand Institute of Scientific and Technological Research (TISTR).

wnaslumuay
e
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22070
Job No. : VCeSACH044

Pages : 3of8

Summary of Measurement Result :
Un<¢ertainty Maximum-permitted
Parameter Pass | Fail uncertainty of
{dB)
measurement (dB)
1. Absclute sensitivicy v - 0.2 N/A
2. Self~generated noise v - 0.2 N/A
3. Acoustical signal tests of lrequency weighlings
125 H> v - 0.3 0.6
1000 Hz v - 0.3 0.6
8000 Hz v . 0.3 0.7
4. Eleetrical signal tests of frequency weightings
For 10 Hz to 4 kHz v - 0.3 0.6
For > 4 kHz to 10 kHz v - 0.3 0.7
For> 10 kHz 10 20 kHz - - - 1.0
5. Frequency and time weightings at 1 kHz v - 0.2 0.2
6. Long - term stability v - 0.1 0.1
7. Level lincarity on the reference level range v - 0.2 0.3
8. Level linearity including the level range control v - 0.2 0.3
9. Tone burst response v - 0.2 0.3
10. Peak C sound level v - 0.2 0.35
11. Overload indication v - 0.2 0.25
12. High level stability v - 0.1 0.1
1
Ll
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SITHIPORN,; SI'THIPORN ASSOCIATLES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No, : ACL226'M
Joh No. : VC6SACODHM
Pages : dof8
Result of calibration :
1. Absolute sensitivity
Reference Measured Acceptance
Acoustic Signal Valuc Devialion [imit
{(dB) (dB) (dB) (dB)
93.9 (93.96) 939 0.0 +).3

2. Self-generated noise
2.1 Normal test

Measuted Value
(dB)
17.5

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

Frequency Measured value
Weighting (dB)
A - weighl 1L.7
C - weight 17.9
Flat 234

3. Acounstical signal tests of frequency weightings
Meter free-field acoustic response at a level of 84 dB

Frequency Devialion from various frequency weighting response curve (dB)
Hz Acceptance

(Hz) Flat C-weight A-weight . P .
Limits

125 0.3 0.3 0.3 +1.5
1000 -0.1 -0.1 -0.1 +1.0
8000 0.4 0.4 04 5.0

1

lenasluemuny
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22070

Job No. : VCE5ACH044
Pages : Sof8
4, Electrical signal tests of frequency weightings
Weighting network response with relative to 1 kHz.
Frequency Deviation from vanous frequency weighting response curve (dB}
(Hz) Flat C-weight A-weight Acc?pt'ance.
Lirnits
63 -0.1 0.1 -0.1 +2.0
125 .0 0.0 -0.1 1.5
250 0.0 0.0 -0.1 1.5
500 0.0 0.0 -0.1 1.5
1000 0.0 0.0 0.0 £1.0
2000 0.0 0.0 0.0 +2.0
4000 0.0 0.0 0.0 3.0
2000 0.0 0.1 0.1 5.0
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz
Measured Deviated Acceplance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
A - weight 94.0 0.0 -
C - weight 4.0 0.0 +0.2
Flat 540 0.0 +0.2
5.2 Time weighting at 1 kHz
Measured Deviated Acceplance
Frequency Value Value Limits
Weighting {dB) (dB) (dB)
Fast 54.0 0.0 -
Slow 64,0 0.0 +0.1
Leq 94.0 0.0 £0.1
6. Long - term stability
SLM Display | SLM Display Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 84.0 94.0 0.0 +0.3
1
lal
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SITHIPORN

SITHIPORN ASSOCIATES CO,LTD.

CALIBRATION LABORATORY

Continuation of Calibration Certificate

7. Level linearity on the reference level range

QF-T512-04-04-020664

Cert. No. : ACL220T0
Joh No. : YC6SACO044
Pages : 6af8

Anticipated Measured Deviated Acceptance
Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.0 0.0 1.1
136.0 1356.0 0.0 1.1
135.0 135.0 0.0 1.1
134.0 134.0 0.0 +1.1
1330 133.0 0.0 +1.1
1320 132.0 0.0 +1.1
1310 i31.0 0.0 +1.1
1290 129.0 0.0 +1.1
124 .4 124.0 0.0 +1.1
1i9.0 119.0 0.0 + 1.1
114.0 114.0 0.0 = 1.1
1080 109.0 0.0 +1.1
104.0 104.0 0.0 +1.]
99,0 99.0 0.0 +1.1
94.0 94.0 0.0 +1.1
29.0 891 0.1 1.1
54.0 £4.1 0.1 +1].1
79.0 79.0 0.0 +1.1
T74.0 4.1 0.1 + 1.1
69.0 69,1 0.1 1.1
640 64.0) 0.0 +1.1
59.0 59.1 Q.1 +1.1
54.0 54.0 0.0 +1.1
494 49,0 0.0 +1.1
440 44.0 Q.0 +1.1
39.0 39.0 Q.0 +1.1
340 34.0 0.0 +1.1
300 30.0 0.0 +1.1
¥4 29.0 0.0 +1.1
28.0 28.0 0.0 +1].]
27.0 27.0 0.0 1.1
26.0 26.0 0.0 + 1.}
250 249 -0.1 +1.1

1
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SITHIPDORN; SITHIPORN ASSOCIATES CO,LTD.

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert, No, : ACL22070

Job No. : VC6SAC0044
Pages : 7of8
B. Level linearity including the level range control
Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB ) (dB) (dB) (dB)
Auto 94.0 94.0 0.0 *1.1
9. Tone burst response
Time Tone burst Anticipated Measured Devialed Acceptance
duration, Tb Cyele Value Value Value Limits
Weighting (ms) (dB) (dB) (dB) {(dB)
0.25 1 1080 107.9 -0.1 1.5;-5.0
Fast 2 B 117.0 117.0 0.0 1.0:-25
200 800 1340 134.0 0.0 =1.0
— 2 8 108.0 168.0 0.0 1.5;-5.0
2006 800 127.6 127.6 0.0 1.0
0.25 1 99.0 08.¢ -0.1 1.5;-5.0
SEL 2 b3 108.0 108.0 0.0 1.0;-2.5
200 800 128.0 128.0 0.0 1.0
10. Peak C sound level
MNumber of cycle Anticipated Measured Deviated Acceptance
in Value Value, Lepeak Value Limits
test signal {dB) (dB) {dB) (dB )}
Continuous 133.0 133.0 0.6 -
One 136.4 135.9 -0.5 +3.0
Number of cycle Anticipated | Measured Dcviated Acceptance
in Value Valug Value Limnits
test signal (dB) {dB) {dB) (dB)
Continuous 133.0 133.1 0.1 -
Pasitive half eycle 1354 1352 0.2 +20
Negative half cycle 1354 135.2 4.2 2.0
1
lay
QF-TS12-04-04-020664 Laﬂafli ﬂquﬂu
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SITHIPDORN, SITHIPORN ASSOCIATES CO,LTD.

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22070

Job No. : VC6SACO044
Pages : BofB
11. Overload indication
Measured value (dB ) Deviated Acceptance
Positive Negative Value Limits
one-halfcycle | one-halfcycle (dB} {dB)
89.5 89.7 0.2 +1.3
12. High level stability
SLM Display | S8L.M Display Deviated Acceptance
Frequency at initial at final Value Lirnits
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 +).3

The reported uncenainty is based on a standard uncertainty multiplied by coverage factor k& =2

or any value following calculation,providing a lavel of confidence of approximately 95 %

QF-T812-04-04-020664

End of Calibration Certificate
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INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO., LTD. HEAD OFFICE AJAB
L= )V d

7/139 MOO 13, SOI SUNTINAKORN 11 TAMBON BANG KAEOQ, ATARNDONMATIVE | oo vvorst scoraiterer 5o

ACCREDITED

’IJI[IIII

£3°] T vl & 2 g
AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND bbb b

TEL: {66)0-2116-5860-1 FAX: (6610-2116-7140 e AT

Page:1/6

Certificate of Calibration

Customer
Name ; UNITED ANALYST AND ENGINEERING CONSULTANT CO.LTD. Certificate No : 22-ACT-066
Address . 81 Soi Udomsuk 41, Sukhumyvit Road, Bangchak, Prakanong, Bangkok Request No : Req-2022-0224

10260

Unit Under Calibration Details

Measurement item : . Sound Level Meter Microphone Class : 2
Manufacturer : RION Microphone Model : UC-52
Model : NL-42 Microphone S/N : 185835
Serial Number - 00409176 Preamplifier Model : NH-24
1D . UAE.EFM.015/2564 Preamplifier S/N : 90622
Resolution 01 dB Intrument Status : Used

Calibration Environment and Details

Temperature LA LTC

Humidity ¢ 50 %RH =20 %RH

Barometric Pressure 1013 hPa £ 10 hPa

Received Date : 31 January 2022

Calibrated Date ;3 February 2022

Calibration Procedure i In-house method CP-SLM-01 based on IEC 61672-3 : 2013 Electroacoustics - Sound level meters - Part 3: Periodic tests
Location of Calibration . Lab Acoustic

Reference Standard

[nstrument Brand Model SN. Due calibration Tracebility
Standard Microphone GRAS 40AN 188273 15 September 2022 GRAS
Multifrequency Calibrator Quest Quest-cal EFA000234 14 June 2022 TSI
Audio Generator Svantek Svan401 131 18 October 2022 WK Electric

Note

The reported uncertainty is based on standard uncertainty multiplied by the Coverage Factor & =2, providing a level of confidence approximately 95 %.

Calibrated By : Approved By :
Mr. Nappadon Luangart Mr. Pacit Mathavorn
Calibration Officer Calibration Engineer Supervisor
Issue Date : 3 February 2022

The results related enly to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the Innovative Instrument Co., Ltd

FM-708-5LM-01 Rev.0 Issue date 01/07/1¢

naslupmuny
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INNOVATIVE INSTRUMENT CALIBRATION LAB
INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE AJAB
INNOVATIVE |

77139 MO 13, 501 SUNTINAKORN || TAMBON BANG KAEQ, IR e T e e

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND DL gt Alc ERical vE D

||I 1

CALIBRATION LABDRATORY
AC-2961

TEL: (66}0-2116-5860-1 FAX: (66)0-2116-7140

Page:2/6
Certificate No : o 22-ACT-066
Request No @ Req-2022-0224
1. Indication at the calibration check frequency
UUC Setting Nominal Before Adjust Adjust Acceptance
UNCERTAINTY
FAST/A/25-138 Level vuc ERR vuc ERR Limit
Calibrator Setting (dB) (dB) (dB) (dB) (dB) (+dB) (+dB)
1000 Hz 114.00 dB 93.95 939 -0.05 939 -0.05 0.20 0.3
Note : Absolute sensitivity was established by the use of Sound Calibrator Brand Svantek, Model SV 35A, SN. 58079

2. Self-generated noise, Microphone installed

UUC Setting
Measured UNCERTAINTY
FAST/25-138
UUC Weighting (dB) (+dB)
A 15.8 0.10
3. Self-generated noise, Microphone replaced by the electrical input signal device
UUC Setting
Measured UNCERTAINTY
FAST/25-138
UUC Weighting (dB) (+dB)
A 12.7 0.10
C 17.9 0.10
Z 230 0.10
4., Acoustic signal test of frequency weightings (Without Windscreen)
Deviation from various Frequency Acceptance
UUC Setting UNCERTAINTY
Weighting Respone curve Limit
FAST /25- 138 A C Z
. (+dB) (+dB)
STD Setting (dB) (dB) (dB)
125 Hz 02 0.3 0.3 0.50 1.5
1000 Hz 0.0 0.0 0.0 0.60 1.0
4000 Hz 1.0 1.0 1.0 0.60 3.0
8000 Hz -0.1 -0.2 0.2 0.70 5.0

The results related only to the item calibrated. The centificate shall not be reproduced exeept in full, without written approval of the Innovative Instrument Co., Lid

FM-708-5LM-01 Rev.0 Issue date 01/07/1¢

naslupmuny



INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO., LTD, HEAD OFFICE

77139 MOO 13. SOI SUNTINAKORN 11 TAMBON BANG KAEO,
AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND
TEL: (66)0-2116-5860-1 FAX: (G6)0-2116-7140

lIJIIIIII

ITNNOVATIVE | AJAB

ANS| National Accredilation Boart
utiim SuTunfv Buswiuus $afa ACCRAEDITED

S
CALIBRATION LABORATORY
AC-2961

Page : 3/6

Certificate No o 22-ACT-066

RequestNo  : Req-2022-0224

5. Electrical signal test of frequency weightings, Weighting network respone with relative to 1 kHz

UUC Setting Deviation from various Frequency Acceptance
UNCERTAINTY
FAST/25-138 Weighting Respone curve Limit
STD Setting A (dB) C (dB) Z (dB) (+dB) (+dB)
63 Hz 0.2 -0.1 -0.1 2.0
125 Hz -0.2 0.0 -0.1 1.5
250 Hz -0.1 0.0 0.0 1.5
500 Hz -0.1 0.0 0.0 125
1000 Hz 0.0 0.0 0.0 02 1.0
2000 Hz 0.0 0.0 0.0 2.0
4000 Hz 0.0 0.0 0.0 30
8000 Hz 0.0 0.0 0.0 5
16000 Hz -1.4 -1.4 0.0 +5,-INF.
6. Frequency and time weightings at 1kHz
UUC Setting STD Measured Acceptance
UNCERTAINTY
FAST /25- 138 REF vuc ERR Limit
UUC Weighting (dB) (dB) (dB) (+dB) (+dB)
A 94.00 94.0 0.0 02
C 94.00 94.0 0.0 02 0.2
L 94.00 94.0 0.0 02
UUC Setting STD Measured Acceptance
UNCERTAINTY
25-138/A REF uuc ERR Limit
UUC Time Respone (dB) (dB) (dB) (+dB) (+dB)
Fast 94.00 94.0 0.0 0.1
Slow 94.00 94.0 0.0 02 0.1
Leq 94.00 94.0 0.0 0.1

The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the Innovative Instrument Co., Lrd

FM-708-SL.M-01 Rev.0 Issue date 01/07/1¢
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INNOVATIVE INSTRUMENT CALIBRATION LAB
INNOVATIVE INSTRUMENT CO., LTD. HEAD OFFICE Ah

7139 MOO 13, 501 SUNTINAKORN |1 TAMBON BANG KAEO. e ANSI National Accroditation Boart
uhdin SuTuafid Suanjumue 49fia ACCREDITED

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

— ST ————
TEL: (66)0-2116-5860-1 FAX: (66Y0-2116-7140 A LA ROAATIRY

Page 1 4/6
Certiticate No : 22-ACT-066
Request No : Req-2022-0224
7. Long Term Stability
UUC Setting Measured Acceptance
UNCERTAINTY
FAST/A/25-138 vuc Limit

STD Setting (dB) (+dB) (+dB)
Initial 94.0
Final 94.0

Deviated 0.0
8. Level linearity on the reference level range
UUC Setting Anticipated Deviation Acceptance
UNCERTAINTY
FAST /A f25-138 REF uuc ERR Limit
STD dB (dB) (dB) (dB) (+dB) (+dB)

137.00 137 137.0 0.0 0.8
136.00 136 136.0 0.0 08
135.00 135 135.0 0.0 1.1
134.00 134 134.0 0.0 1.1
129.00 129 129.0 0.0 1.1
124.00 124 124.0 0.0 1.1
119.00 119 119.0 0.0 1.1
114.00 114 114.0 0.0 Ll
109.00 109 109.0 0.0 1.1
104.00 104 104.0 0.0 1.1
99.00 99 99.0 0.0 1.1
94.00 94 94.0 0.0 1.1
£9.00 89 §9.0 0.0 1.1
84.00 84 84.0 0.0 1:1
79.00 79 79.0 0.0 0.3 L1
74.00 74 74.0 0.0 1.1
69.00 69 69.0 0.0 1.1
64.00 64 64.0 0.0 11
59.00 59 59.0 0.0 1.1
54.00 54 54.0 0.0 1.1
49.00 49 49.0 0.0 1.1
44.00 44 4.0 0.0 11
39.00 39 39.0 0.0 1.1
34.00 34 34.0 0.0 L1
29.00 29 29.0 0.0 1.1
28.00 28 28.0 0.0 1.1
27.00 27 27.0 0.0 1.1
26.00 26 26.0 0.0 1.1
25.00 25 249 -0.1 1.1

The results related only to the item calibrated, The certificate shall not be reproduced except in full, without written approval of the Innovative Instrument Co., Ltd

FM-708-SLM-01 Rev.0 Issue date 01107718
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INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO., LTD. HEAD OFFICE

7139 MOO 13, 501 SUNTINAKORN 1l TAMBON BANG KAEOQ,
AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

TEL: (66)0-2116-3860-1 FAX: (66)0-2116-T140

L

uliin SuTunfiY Buaniuus dafia

INNOWVATIWVIE I A&B

ANST Mational Acereditation Baart

ACCREDITED
CALIBRATION LABORATORY
AC-2961

Page:5/6

Certificate No

22-ACT-066

Request No Req-2022-0224
9. Level linearity including the level range control
UUC Setting STD Measured Acceptance
UNCERTAINTY
FAST/ A REF uuc ERR Limit
UUC Range (dB) (dB) (dB) (+dB) (+dB)
29.5 29.6 0.1 1.1
25-138 03
94 94.0 0.0 1.1
10. Tone burst response
UUC Setting STD Anticipated Measured Acceplance
UNCERTAINTY
A/25-138 Toneburst Ref uuc ERR Limit
UUC Time Respone (ms) (dB) (dB) (dB) (+dB) (+dB)
200 134.0 134.1 +.1 1.0
Fast 2 117.0 117.0 0.0 +1.0,-2.5
.25 108.0 107.9 -0.1 +1.5,-5.0
200 127.6 127.6 0.0 1.0
Slow 0.3
2 108.0 108.0 0.0 +1.0,-5.0
200 128.0 128.0 0.0 1.0
SEL 2 108.0 108.0 0.0 +1.0, 2.5
0.25 99.0 98.9 -0.1 +1.5,-5.0
11. Peak C Sound level
UUC Setting Anticipated Measured Acceptance
UNCERTAINTY
FAST/C/25-138 REF uuc ERR Limit
STD Setting (dB) (dB) (dB) (+dB) (+dB)
Complete cycle 133.4 1333 -0.10 3.0
Positive half cycle 132.4 132.1 -0.30 0.2 2.0
Negative half cycle 1324 13222 -0.20 20

The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the [nnevative Instrument Co., Lid

FM-T08-SLM-01 Rev.0 Issue date (1/07/1¢
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INNOVATIVE INSTRUMENT CALIBRATION LADB
INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE

7/139 MOO 13, SO SUNTINAKORN |1 TAMBON BANG KAEG,

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

TEL: (66}0-2116-5860-1 FAX: (66)0-2116-7140

i

il Fe T e Y Bl i

ANSI Natianal Acereditation .J'J'r.-au
udin BuTuiv Busvwpuue difia ACCREDITED

CALIBRATION LABORATORY
AC-2961

Page:6/6
Certificate No ¢ 22-ACT-066
Request No @ Reg-2022-0224
12. Overload indication
UUC Setting Measured Acceptance
UNCERTAINTY
FAST/A/25-138 vuc Limit
STD Setting (dB) (+dB) (£dB)
Positive one-half cycle 139.4
Negative one-half cycle 139.4
Deviated 0.0
13. High Level Stability
UUC Setting Measured Acceptance
UNCERTAINTY
FAST/A/25-138 uuc Limit
STD Setting (dB) (+dB) (+dB)
Initial 137.0
Final 137.0
Deviated 0.0

End of Certificate

The results related only to the item calibrated, The certificate shall not be reproduced except in full, without written approval of the lnnovative Instrument Co., Ltd

FM-T08-SLM-01 Rev.0 Issuc date 01/07/1¢
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) M
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES 7/.—/"_:"\\-“::;
“"I" i' AINE '{' | £ ..‘A I_-!‘ ‘.-!!'._l. G I;J.' 1- W -
534/4 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG BANGKOK 10250 oy T e
TEL. 0-2717-3000-27 FAX.0-2719-9484 CALIBRATION 0008

Cert.No.: 21CH526
Page.: 106f3

Certificate of Calibration

Equipment : pH Meter

Manufacturer : Horiba

Model : LAQUA-PH210

Serial No. : HASMO0048

ID No. : UAE.EFM.003/2563(EFM.pH.03/63)

Condition As-Received: Used ltem

Received Date : 19 April 2021

Calibration Date : 21 April 2021

Reference : 2104-0380WSC-3

Submitted by : United Analyst and Engineering Consultant Co.,Ltd.

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

Ambient Temperature : (25 £ 2.8) °C
Relative Humidity : (50 = 15) %
Calibration Procedure : In - house method :

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

- CP-CH8 by comparison with standard thermometer

Calibrated by : Warakorn Lerngagtrakul

Approved by : % i

Approved Signatory

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

Issue Date : 26 April 2021

The Uncertainties are for a confidence probability of approximately 95%

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

Approval of the head of Corporate Services 3 ; Equipment Calibration and Testing Services,

nasluemuny
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Cert.No.: 21CH526
Page.: 20of 3
Condition of this calibration result
1. Reference Standard Instrument  : -

Instrument Serial No. ID No. Cert. No. Due Date
1) Document Process Calibrator 1385032 130RC022 20E4213 24 Nov 2021
2) Ref. Standard Thermometer 2188080 130RC044 2011389 18 Nov 2021

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

2. Certified Reference Materials : The measurement results are traceable to Sl through CPA chem Ltd.,
ANSI|-ASQ National Accreditation Board, Accredited No. AR-1835

Buffer Solution Manufacturer Lot No. Exp. date
pH 4.008 CPA chem 706694 06 Sep 2022
pH 6.985 CPA chem 722285 19 Dec 2021
pH 10.012 CPA chem 722287 19 Dec 2021

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)(7,10)

Nominal Standard Uncertainty of Coverage
Unit Under Value Voltage Actual Reading Measurement factor
Calibration Input (+mV) K
pH mV mV pH
pH Meter 4.00 177.48 177.5 4.01 0.058 2.00
S/N.: HASM0048 7.00 0.00 0.0 7.00 0.058 2.00
7.00 0.00 0.0 7.00 0.058 2.00
10.00 -177.48 -177.3 10.01 0.058 2.00

onanslain

a 1043876



Cert.No.: 21CH526
Page.: 3of 3
Calibration Results
Function : pH Measurement
Performing three buffers standard curve by using buffer nominal pH (4,7)(7,10)
Unit Under Standard pH Actual pH | Actual mV Uncertainty of | Coverage
Calibration Buffer Solution Reading Reading |pH measurement factor
(mV) (%) k
pH Electrode 4.008 4.01 153.0 0.0085 2,05
S/N.: 999M0153 6.985 6.99 -19.9 0.0099 2.00
6.985 7.00 -20.5 0.0093 2.00
10.012 10.00 -1985.0 0.013 2.00
Function : Temperature Measurement
(*) Without adjustment
This equipment was connected with Temperature Probe;
- Model : 9652
- Serial No. : 999M0153
Dimension of probe;
- Length : 90 mm.
- Diameter : 15 mm.
- Immersion Depth : 90 mm.
Calibration Standard uuc* — Uncertainty of | Coverage
Point Temperature Reading measurement factor
(°C) (°C) (°C) (°C) (£°C) k
25.0 25.002 25.0 -0.002 0.20 2.00
30.0 30.003 30.0 -0.003 0.20 2.00
35.0 35.005 35.0 -0.005 0.20 2.00

Remark : - UUC* = Unit Under Calibration

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

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

-00o-

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

53444 PATTANAKARN ROAD SO1 LE, SUANLUANG, SUANLUANG BANGKOK 10250
TEL. 0-2717-300¢ FAX. 0-2719-0484

Cert.No.: 21TW158
Page.: 1 of 2

Certificate of Testing

Equipment :
Manufacturer :
Modal :

Serial No. :

iID No. :
Recelvad Date :
Test Date :
Refarence :
Submitted by :

Lahoratory Condition :

Tesl Procedure :

Tested by :

Approved by :

{ )Malee Butkruea

{\/fSaiihip Meangmai
{ )Warakomn Lemgagtrakul

 lssue Date :

DO Meter

YS!

Pro 20i

18H110457
UAE.EFM.202/2561{ENV.DO.0B/E1})
27 July 2021

30 July 2021

2107-0695WSC-3

Unlted Analyst and Engineering Consuliant Co.,Ltd.
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak,
Phrakhanong, Bangkok 10260

Temperature {25+ 5)°C

Humidity (50 £ 20) %

In - house methed : CP-CHY

by Comparison Technique with Azide Modification Method

Walalak Sirthean

Seills

Approved Signaitory

4 August 2021

iena1sluaIuA



Cert.No.: 21TW158

Page.: 2 of 2
Rasult : Dissolved Oxygen Meter Adjustment With Alr 100 %
Dissolved Oxygen Probe No.: 18H110457
Titratlon Method DO Meter
Standard Deviation

(Azide Modification Method) Reading
{mgiL) (mg/L) (mg/L)
8.04 8.03 0.0055

This report was certified only for the instrument we tested.it is allowable to use for study
the system efficiency,The environmental impact control and present to crganization it may concermed
intend to use for advertising and referral purpose is prohibited. This report may not be regroduced
other in full, without written approval of the taboralory

-000-
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TECHNOLOGY PROMOTION ASSOCIATION (THATLAND-JAFAN) ﬁ
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERYVICES % 0-0F

PATNNS
33404 PATTANAKARN ROAD 304 (8, SUANLUANG, SUANIITANG BANGROK 10250 el il “sm;’
TEL. 02717300027 FAN, 0-2719-9474 CALIBRATION 0008

Cert. No.: 21TM1366

Page.: 1 of 2
Certificate of Calibration
Equipment : DO Meter With Sensor
Manufacturer : YSI
Model : Pro 20i
Serial No, : 18H110457
ID No. : UAE.EFM. 20212561 (ENV.DO.0G/ET)
Submitted by : United Analyst and Enginearing Consultant Co.,Ltd.

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

Location : TPA On Site Calibration Laboratory
Raceived Order : 2 August 2021

Calibrated Date : 2 Augusl 2021

Amblent Temperature ; {26 £ 10 )°C

Relatlve Humidity : (50+30)%

AC Line Voltags : (2202 22)V

Calibrated by : Praecha Hlahib

Approved by : ‘f)w

Approved Signatory

{ ) Pomthippa Tameyakul
{ ) Malee Butkrues
(") Suwit lmjai

Issue Date : 10 August 2021

The Uncertainties are for a confidence probability of approximately 95%

Thix certificale may not be reprosduced other thaa in full, &xcept with the prior wilien
approval of the heat of Corporaie Services 3 Bquipment Cahbrathon and Testing Services

ipngaslumIun




Equipment : DO Meter With Sensor Ceart. No.: 21TM1366
Condition As-Received :  Used ltem Page.: 2 of 2
Reference : 2107-0695W8C-4

Procedure Used :-
Calibration were conducted using in-house calibration procedure CP-0T01 according fo comparison with
Industrial Platinum Resistance Thermometer { IPRT ) inlo Temperature Bath.

The temperature scale used was based on [TS-80.
Condition of this result of calibration

1. Reference standard instrument:-

nstrument Model Serial No, Cert. No. Due Date
1) Digital Thermometer 1502A ASZ847 2011248 14 Oct 2021
2. Thiz certificate is valid only to the itemn calibrated on dale and place of calibration.
3. This cerification is traceable o the International Systern of Unit.
Result of Calibratlon :- (") Without Adjusiment
Function : Temperature measurement.
This instrument was connected with temperature sensor, S/N.- 18H100722
Calibration| Immersion Standard UG Coverage
) Error Uncertain
Point Depth Temperature Reading = Factor
(*C) (mm ) (°C) (°C) (*C) { £C) k
25.0 100 25.005 25.0 -0.005 0.16 2.00
300 100 30.009 30.0 -0.009 0.15 2.00
35.0 100 35.003 35.0 -0.003 0.16 2.00

UUC* : Unit Under Calibration

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

-a{o-
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