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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) Tisch Environmental,Inc. TE-5025A Tisch Environmental,Inc. 11112022 11 Nov 21 10 Nov 23 -
Calibrator Particulate Matter < 10 um (PM,) 3541

2 |U-Tube Manometer Total Suspended Particulate (TSP) Dwyer 1221-36-W/M Technology Promotion Association 22P800 12 Mar 22 11 Mar 23 -
Particulate Matter < 10 um (PM,) - (Thailand-Japan)

3 |Aneroid Barometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 22P2722 22 Jul 22 21 Jul 23 -
Particulate Matter < 10 um (PM,) (Thailand-Japan)

4 |Dial Thermo-Hygrometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 22H1586 27 Jul 22 26 Jul 23 -
Particulate Matter < 10 um (PM,) (Thailand-Japan)

5 |Vibration Meter Vibration Level Instantel Inc. Micromate Calibration Laboratory Co.Ltd Q22017948 21 Feb 22 20 Feb 23 -
Acceleration Level UM14466

6 [Vibration Meter Vibration Level Instantel Inc. Micromate Calibration Laboratory Co.Ltd Q22005356 18 Jan 22 17 Jan 23 -
Acceleration Level uM14467

7 |Vibration Meter Vibration Level Instantel Inc. Micromate Calibration Laboratory Co.Ltd Q22005358 18 Jan 22 17 Jan 23 -
Acceleration Level UM14468

8 |Sound Level Calibrator Calibrate Sound Level Meter Svantek SV35A Innovative Instrument 22-ACT-406 1 Jul 22 30 Jun 23 -

(Acoustic Calibrator) 73249 Co.,Ltd.

9 |Sound Level Meter Laeq 1 hr Lamax Lagor Laeq 24 her Ladn Larson Davis LxT2 Innovative Instrument 22-ACT-036 21 Jan 22 20 Jan 23 -
LA E9SUNIU 0005400 Co.,Ltd.

10 [Sound Level Meter Laeq 1 hr Lamax Lagor Laeq 24 her Ladn Larson Davis LxT2 Innovative Instrument 22-ACT-103 11 Feb 22 10 Feb 23 -
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RECALIBRATION
TISCH )
‘ ‘ ) November 11, 2022

Environmental

Calibration Certification Information
Cal. Date: November 11, 2021 Rootsmeter 5/N: 438320 Ta: 295 gl
Operator:  Jim Tisch Pa: 746.0 mm Hg
Calibration Model #:  TE-5025A Calibrator S/N: 3541
Vol. Init Vol. Final aVol. ATime ap AH
Run (m3) (m3) (m3) (min) (mm Hg) (in H20)
1 1 2 1 1.4110 3.2 2.00
2 3 4 1 0.9920 6.4 4.00
3 5 6 1 0.8890 7.9 5.00
4 7 8 i 0.8470 8.8 5.50
5 9 10 1L 0.6980 12.7 8.00
Data Tabulation
Pa Tstd
v | ama | y/2H(CFRCRD) o |/aH(Tarpa)
(m3) (x-axis) (y-axis) Va (x-axis) (y-axis)
0.9873 0.6997 1.4082 0.9957 0.7057 0.8893
0.9831 0.9910 1.9915 0.9914 0.9994 1.2577
0.9811 1.1036 2.2266 0.98594 1.1129
0.9799 1.1569 2.3353 0.9882 1.1667
0.9747 1.3964 2.8165 0.9830 1.4083
m= 2.02432 m=
QSTD b= -0.00939 QA =
r= 0.99998 r=
Calculations
Vstd=|ﬁVoI((Pa-APJ!Pstd}!Tstdﬂ'a} } Va=|aVol({Pa-AP)/Pa)
Qstd=|Vstd/ATime | Qa=|Va/ATime
For subseq flow rate calcul:
- Pi Tstd
Qstd= um(( AH P;d ) .l’.‘a ))-b) Qa= um((‘fm-ii TafPa))-b)
Standard Conditions
Tstd:]  298.15 =y RECALIBRATION
Pstd:| 760 mm Hg
Key US EPA recommends annual recalibration per 1998
AH: calibrator manometer reading (in H20) 40 Code of Federal Regulations Part 50 to 51,
AP: rootsmeter manometer reading (mm Hg) Appendix B to Part 50, Reference Method for the
:31 agua: :hsalute; T:E""PEfalU"(! ( K}H j Determination of Suspended Particulate Matter in
a: actual barometric pressure (mm Hg|
e the Atmosphere, 9.2.17, page 30
m: slope
Tisch Environmental, Inc. www.tisch-env.com

145 South Miami Avenue FREE: (877)263-7610

Village of Cleves, OH 45002 Lgﬂﬁ'ﬁ"ﬂjﬁmmmmg

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD S0 18, SUANLUANG, SUANLUANG, BANGROK 10250
TEL. 0-2717-3000-24 FAX. 0-2719-0484

Certificate of Calibration Gartificale How = 2 F el

Equipment : U-Tube Manometer
Manufacturer: Dwyer

Model : 1221-36-WiM
Serial No.: "

ID No.: UAE .EFM.022/2560

Condition As-Received: Used ltem

Received Date: 03 March 2022
Calibration Date: 12 March 2022
Reference: 2203-0131WSC Submitted by:

Ambient Temperature: B e
Relative Humidity: (50 £15) %

Atmospheric Pressure: 1010 mbar

Page: 1of 2

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

G i 3: Equi Calibration and Testing Services.

United Analyst and Engineering Consultant Co. Ltd.

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

Procedure used: The calibration was conducted by direct comparison method against P Measuring Ir

Standard ing to in-house calibration procedure CP-P04, 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 Modal . Serial No. Certificate No. Due Date
1) Pressure Calibrator PC106P 1189 MP-0110-21 09 Aug 2022

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

3.Scale and conversion factor is 1 kPa = 4.0146293 inH20

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

5.This instrument was calibrated by applied pressure to high-port (+) side and low-port (-) side open to atmospheric pressure.

6.This instrument was installed in vertical orientation and top of the pressure port was used as the reference level.

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

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

-National Institute of Metrology Thailand (NIMT)

Calibrated by :  Suwit Aussarres Approved Signatory : Alzpol P

Issue Date : 14 March 2022

[ ] Phalinee Prabpaipal
[ 1 Sura Suwannasri
[/fAttapol Panurach

nanslueuny

B 0282413



Result of calibration:- Without adjustment
Function:- Pressure Measurement

Increasing Pressure

Applied Pressure

(inHz0)
0.00
2,00
4,00
6.00
8.00
10.00
12.00
14.00
16.00
18.00
20.00
22.00
24.00
26.00
28.00
30.00
32.00
34.00
35.80

CertNo.: 22P800
Page: 2of 2

Range : 0 inH,O to 36inH,0
Scale Interval : 0.1 inH,O( The Fifth Estimate )

UUC Indication

High-port side
(inHz0)
0.00
1.00
2.00
3.00
4.00
5.00
6.00
7.00
8.00
9.00
10.00
11.00
12.00
13.00
14.00
15.00
16.00
16.98
17.98

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 95 %.

Low-port side
(inHz0)
0.00
-1.00
-2.00
-3.00
-4.00
-5.02
-6.02
-7.04
-8.04
-5.04
-10.04
-11.02
-12,02
-13.02
-14.04
-15.04
-16.04
-17.06
-18.00

-00o-

AP
(inH,0)
0.00
2.00
4.00
6.00
8.00
10.02
12.02
14.04
16.04
18.04
20.04
2202
24.02
26.02
28.04
30.04
32.04
34.04
3598

Wepe! P
wnansluun

a 1099526

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

g

534/4 PATTANAKARN ROAD S01 18, SUANLUANG, SUANLUANG, BANGKOK 10250 v,d?':\"\\..\
TEL. 0-2717-3000-24 FAX. 0-2719-9484 e

A
g

NSC-TISI-TIS17025
CALIBRATION 0008

Certificate No, : 22P2722

Certificate of Calibration :
Page: 1of 2

Equipment : Aneroid Barometer
5 : : maty
Manufactures: 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.013/2547

Condition As-Received: Used ltem

Received Date: 20 July 2022
Calibration Date: 22 July 2022
Reference: 2207-0584WSC Submitted by: United Analyst and Engineering Consultant Co.,Ltd.
Ambient Temperature: ( 23 + 2 ) °C

81 Soi Udomsuk 41, Sukhumvit Road, Bangchak,
Relative Humidity: (50 +15) % ; i i

Phrakhanong, Bangkok 10280
Atmospheric Pressure: 1010 mbar

Procedure used: The calibration was ducted by direct 1 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.

Conditi i I libration

1.Reference standards instuments :

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

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

Calibrated by :  Suwit Aussarree Approved Signatory : AJ‘*‘\P” [
Issue Date : 25 July 2022 [ ] Phalinee Prabpaipal

[ ] Sura Suwannasri
L/‘],A'napot Panurach

wnaslumluay
g 0293205




Cert.No.: 22P2722

Page: 20of2
It of calibration:- Wi n Range : 720 mmHg to 780 mmHg
Eunction;- Absolute Pressure Measurement Scale Interval ; 1 mmHg ( The Fifth Estimate )
Increasing Pressure
Applied Pressure (mmHg) 718.46 | 729.33 | 739.85 | 750.22 | 760.90 | 772.01 | 785.89
UUC* Indication (mmHg) 720.0 730.0 740.0 750.0 760.0 770.0 780.0
Error (mmHg) 1.54 0.67 0.15 -0.22 -0.80 -2.01 -5.89
Decreasing Pressure
Applied Pressure (mmHg) | 785.90 | 771.99 | 760.85 | 750.17 | 739.90 | 720.57 | 718.62
UUC* Indication (mmHg) 780.0 770.0 760.0 750.0 740.0 730.0 720.0
Error {mmHg) -5.80 -1.99 -0.85 -0.17 0.10 0.43 1.38
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 %.
-o0o-
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) —

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES N

534/4 PATTANAKARN ROAD SO1 18, SUANLUANG, SUANLUANG, BANGKOK 10250 /7oy

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

o

4

o,

NSC-TISI-TIS17025
CALIBRATION 0008

Certificate No. : 22H1586

Certificate of Calibration Piger ik

Equipment : Dial Thermo-Hygrometer
Manufactursr: Barigo This certifi may not be duced other than in full,
except with the prier written approval of the head of
Model : = Corporate Services 3: Equip Calibration and Testing Services.
Serial No.: -
ID No.: UAE.ANV.004/2548
Condition As-Received: Used Item
Received Date: 20 July 2022
Calibration Date: 22 July 2022
to 27 July 2022
Reference: 2207 c Submitted by: United Analyst and Engineering Consultant Co.,Ltd.

Ambient Temperature: ( 25 & 3 ) °C
(50 + 20 ) % 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak,

Phrakhanong, Bangkok 10260

Relative Humidity:

F used: Calibration were conducted using in-house calibration procedure CP-HO2 according to comparison
with standard chilled mirror sensor for humidity measurement function and comparison with standard

perature probe for temg measurement function into idity / temp
Condition of this result of calibration
1.Reference standards instuments :
Instrument Model Serial No, Certificate No. Due Date
1) Standard Chilled Mirror Hygrometer Sensor Daw Prime Il 31863 19714 17 Sep 2022
2) Standard Humidity/Temperature Meter 400 10240757 TH-0125-21 13 Dec 2022

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

3.This Certification is traceable to the International System of Unit maintained at:-
-Mational Institute of Standards and Technology (NIST) , The United States of America
-National Institute of Metrology Thailand (NIMT)

Calibrated by :  Somchai Dumwor App i Sig Y

Issue Date : 03 August 2022 (/] Chakrit Waewanjua
[ ]Pornthippa Tameyakul
[ 1Viporn Tantiyawutti

wnasluaIuay
g 02937122



Cert. No.: 22H1586
Page.: 2 of 2

Result of Calibration:- Before Adjustment

Function: Humidity measurement.
Reference Standard uuc* Uncertainty
Temperature Humidity Reading Error of Measurement
(°C) (%R.H.) (%R.H.) (%R.H.) (+%R.H.)
25.0 40.1 as =21 1.6
250 60.0 57 -3.0 1.8
25.0 80.0 74 -6.0 20
Result of Calibration:- After Adjustment
Function: Humidity measurement.
Reference Standard uuc* Uncertainty
Temperature Humidity Reading Error of Measurement
{*C} (%R.H.) (%R.H.) (%R.H.) (£%R.H.)
25.0 40.1 40 -0.1 16
25.0 60.0 60 0.0 18
25.0 80.0 7 -3.0 2.0
Result of Calibration:- Without Adjustment
Function: Temperature measurement.
Standard uuc* Uncertainty
Temperature Reading Error of Measurement
(c) ¢c) (c) (#C)
20.00 205 0.50 0.72
25.04 25.0 -0.04 0.72
30.01 30.0 -0.01 0.72
35.04 345 -0.54 072
39.98 39.0 -0.98 0.72

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%.

-olo-

Hfimt

wnaslumuay
al1119774

CLC

Agcredit

CALIBRATION LABORATORY CO.,LTD.

2/M0-11,14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd,, Ladphrao, Bangkok 10230

ANSI Nanas,

Tel, 02-576-0353-4 Fax: 02-578-2672  www.cal-laboratory.com  E-mail:sale@cal-laborztory.com

ed

WO/IRC 17025

CERTIFICATE OF CALIBRATION

FOR
NOMENCLATURE VIBRATION METER
MANUFACTURER INSTANTEL
MODEL / TYPE t 721A2601/721A3301
SERIAL NO. H UM14466/UM14466
CLID. NO. i 252000053
JOB CONTROL NO. 220221017948

CUSTOMER : UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
81 SOI UDOMSUK 41, SUKHUMVIT ROAD,

BANGCHAK, PHRAKHANONG, BANGKOK 10260
DATE OF RECEIVED : 21 February 2022 DATE OF ISSUED : 24 February 2022

Report of calibration screening must not be taken in part. Except complete. Without the approval of the Calibration Laboratery Co., Ltd.

Calibrated By : Suwit Phuanbusabong

Calibration Engineer

=

Mongkol Yotsoontorn

Approved By :
Authorized Signatory
24 February 2022

This Calibration Certificate documents the traceability to national standards, which realize the units of measurement according to

the International System of Units ( 51)

Certificate No. Q22017948

F3-011-04/01-12 page 1 of 4

S mm
Lanmi‘lumuqx\%%é

@clecalibration



CALIBRATION LABORATORY Co.,LTD.

2/10-11,14,55 Soi Prasert Manukit 25 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230

CALIBRATION LABORATORY CO.,LTD.

2110-11,%4,55 Sol Prasert Manukit 29 Yaek 4, Praseri Manukit Rd.. Ladphrao, Bangkok 10230

Tel. 02-578-0353-4 Fax; 02-578-2672  www.cal-laboratory.com  E-mail:sale@caklaboratory.com Tel 02-578-0353-4 Fax; 02-578-2672  www.cal-laboratory.com  E-mail:sale@cal-laboratory.com

o2 2 2 S
mo/aEe 1roan mo/Ee 1roan
REPORT OF CALIBRATION CONDITION OF CALIBRATION ITEM : GOOD
MEASUREMENT RESULTS : ( X ) without adjustment ( ) adjustment
FOR CALIBRATION DATA
1. ACCELERATION RESULT

NOMENCLATURE : VIBRATION METER Test point STD Reading | DUC Reading |  Correction Uncertainty

MANUFACTURER . INSTANTEL e ] T (e (e) @) | Ewotrig)

MODEL/ TYPE i T21A2601/721A3301 03 50 Hz 0.300 0.305 -0.005 19

SERIAL NO. H UM14466/UM14466 0.4 50 Hz 0.400 0.408 -0.008 19

DATE OF CALIBRATION : 22 February 2022 5 P peak i s el =

0.6 50 Hz 0.600 0.616 -0.016 1.3

ENVIRONMENT CONDITIONS : 0.7 50 Hz 0.700 0.718 -0.018 13
Temperature : 232 Sc Relative Humidity : (55 % 15) %RH 0.3 100 Hz 0.300 0,307 -0.007 1.9
PROCEDURE USED : 0.4 100 Hz 0.400 0.409 -0.009 1.9
This instrument was calibrated under procedure No. CLC-CPEE-08 based on 1SO 16063-21 as calibration guideline. 0.5 100 Hz peak 0.500 0.510 -0.010 13
The calibration was performed by using Digital Multimeter, Universal Counter and Portable Vibration Calibrator 0.6 100 Hz 0.600 0.613 -0.013 1.3
which maintained by the Calibration Laboratory Co., Ltd. 0.7 100 Hz 0.700 0.715 -0.015 1.3
REFERENCE STANDARD USED : 2. VELOCITY RESULT
1. Digital Multimeter, Wavetek Model 1281 S/N. 29320. Test point STD Reading | DUC Reading | Correction Uncertainty
2. Universal Counter, Hewlett Packard Model 5315A S/N. 2448413042, ( mmis ) ( frequency ) Made (s (mumfs ) (mm/s ) +(%of rdg. )
3. Portable Vibration Calibrator, The Modal Shop Model 9110D 8/N. 11424. 3 50 Hz 3.000 3.040 0,040 1.8
TRACEABILITY : 4 50 Hz 4.000 4.055 -0.055 1.8
1. The measurements are traceable to International System of Units (SI), through Aeronautical Radio of Thailand Ltd. 5 50 Hz peak 5,000 5.069 -0.069 1.8
Certificate No. 05-0207/21, Due Date 31 May 2023. 6 50 He 6.000 6.080 -0.080 1.8
2. The measurements are traceable to International System of Units (SI), through Acronautical Radio of Thailand Ltd. 9 50 Hz 7.000 7.089 0,089 18
Certificate No. 07-0073/21, Due Date 14 May 2022. 3 100 Hz 3.000 3.041 -0.041 18
3. The measurements are traceable to International System of Units (SI), through The Modal Shop, Inc. 4 100 Hz 4,000 4,056 _0.056 1.8
Certificate No. 2649.01, Due Date 10 November 2022, s 100 Hz o 5.000 o S W
UNCERTAINTY : 6 100 Hz 6.000 6.079 -0.079 1.8
The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied 7 100 Hz 7.000 7.089 0,089 18
by the coverage factor k = 2,00 which for a normal distribution corresponds to a coverage probability of approximately 95 %.
It has been evaluated according to the "Evaluation of the Uncertainty of Measurement in Calibration (EA-4/02 M:2013)"
Certificate No. Q22017948 Certificate No. Q22017948
F3-011-04/01-12 page 2 of 4 F3-011-04/01-12 page 3 of 4

C EE - EE
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CALIBRATION LABORATORY CoO.,LTD.

2110-11,14, 55 Soi Prasert Manukil 29 Yaek 4, Prasart Manukil Rd.. Ladphrao, Bangkok 10230
Tel. 02-578-0353-4 Fax: 02-578-2672  www.cal-laboralory.com  E-mail:sale@caHaboratory.com

2
ma/EC 17025
CALIBRATION DATA
*3, DISPLACEMENT RESULT
Test point STD Reading | DUC Reading Correction Uncertainty
(mm) ( frequency ) . (mm) (mm) (mm) t(%ofrdg.)
0.03 50 Hz 0.030 0.030 0.000 2.1
0.04 50 Hz 0.040 0.040 0.000 1.7
0.05 50 Hz peak 0.050 0.050 0.000 kS5
0.06 50 Hz 0.060 0.061 -0.001 L5
007 50 Hz 0.070 0.071 -0.001 12
003 100 Hz 0.030 0.030 0.000 21
0.04 100 Hz 0.040 0.040 0.000 1.7
0.05 100 Hz peak 0.050 0.050 0.000 15
0.06 100 Hz 0.060 0.060 0.000 1.3
0.07 100 Hz 0.070 0.070 0.000 12

Note. * means Calibrations marked " Not ANAB Accredited " in this Certificate have been included for completeness.

The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 008 Page 1 of 58

This report is valid for the above stated instrument/s only.

### End of Certificate ###

Certificate No. Q22017948
F3-011-04/01-12 page 4 of 4

Lﬂﬂﬂﬁi@ﬁ?ﬂﬂl%

aclecalibration

CALIBRATION LABORATORY CO.,LTD.

2110-11,14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230

Tel. 02-578-0353-4 Fax: 02-578-2672  www.caH-laboralory.com  E-mail:sale@cal-lsboratory.com

CLC

Aceredited
IBO/IEC 17035

CERTIFICATE OF CALIBRATION

CUSTOMER

DATE OF RECEIVED :

FOR
NOMENCLATURE i VIBRATION METER
MANUFACTURER i INSTANTEL
MODEL / TYPE t T21A2601/721A3301
SERIAL NO. : UM14467/UM14467
CLID. NO. t 252000050
JOB CONTROL NO. 1 220118005356

UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
81 501 UDOMSUK 41, SUKHUMVIT ROAD,
BANGCHAK, PHRAKHANONG, BANGKOK 10260

18 January 2022 DATE OF ISSUED : 21 January 2022

Report of calibration screening must not be taken in part. Except complete. Without the approval ef the Calibration Laboratory Co., Lid,

Calibrated By :

Approved By :

This Calibration Certifi d

Suwit Phuanbusabong

Calibration Engineer

o=

Mongkol Yotsoontorn

Authorized Signatory
21 January 2022

the to national standards, which realize the units of measurement according to

Certificate No. Q22005356
F3-011-04/01-12

the International System of Units ( S1)

page 1 of 4

lonanslumun
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@clecalibration



CALIBRATION LABORATORY CO.LTD.

2/10-11,14,55 Sol Prasest Manukit 28 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230

Tel, 02-578-0353-4 Fax: 02-578-2672  www.caHaboratory.com  E-mail:sale@cal-laboratory.com

CLC

Aceredited
BO/IEC 17038

REPORT OF CALIBRATION
FOR
NOMENCLATURE VIBRATION METER
MANUFACTURER . INSTANTEL
MODEL / TYPE : T21A2601/721A3301
SERIAL NO. : UMI4467/UM14467

DATE OF CALIBRATION 19 January 2022

ENVIRONMENT CONDITIONS :

Temperature : (23 + 2) OC Relative Humidity : [SS:t 15) %RH

PROCEDURE USED :
This instrument was calibrated under procedure No. CLC-CPEE-08 based on 180 16063-21 as calibration guideline.
The calibration was performed by using Digital Multimeter, Universal Counter and Portable Vibration Calibrator

which maintained by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED :

1. Digital Multimeter, Wavetek Model 1281 S/N. 29320.

2. Universal Counter, Hewlett Packard Model 5315A 5/N. 2448A13042.

3. Portable Vibration Calibrator, The Modal Shop Model 9110D S/N. 11424,

TRACEABILITY :

1. The are bleto | | System of Units (S1), through Aeronautical Radio of Thailand Ltd.

Certificate No. 05-0207/21, Due Date 31 May 2023.

2. The measurements are traceable to International System of Units (S1), through Aeronautical Radio of Thailand Ltd.
Certificate No. 07-0073/21, Due Date 14 May 2022,

3. The measurements are traceable to International System of Units (S1), through The Modal Shop, Inc.

Certificate No. 2649.01, Due Date 10 November 2022.

UNCERTAINTY :

The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied
by the coverage factor k = 2,00 which for a normal distribution corresponds to a coverage probability of approximately 95 %.

It has been evaluated according to the "Evaluation of the Uncertainty of Measurement in Calibration (EA-4/02 M:2013)"

Certificate No. Q22005356
F3-011-04/01-12 page 2 of 4
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CALIBRATION LABORATORY CO.,LTD.

2110-11,14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230
Tel. 02-576-0353-4 Fax: 02-578-2672  www.cal-laboratory.com  E-mail sale@caklaboratory com

CLC

Acoredited
WO/IEC 17020

CONDITION OF CALIBRATION ITEM : GOOD

MEASUREMENT RESULTS : ( X ) without adjustment ( ) adjustment
CALIBRATION DATA

1. ACCELERATION RESULT

Test point STD Reading | DUC Reading Correction Uncertainty
(g) ( frequency ) — (g) (g) (g) T (%ofrdg.)
03 50 Hz 0.300 0.304 -0.004 1.9
0.4 50 Hz 0.400 0.405 -0.005 15
0.5 50 Hz peak 0.500 0.506 -0.006 1.3
0.6 50 Hz 0.600 0.607 -0.007 1.3
0.7 50 Hz 0.700 0.708 -0.008 13
03 100 Hz 0.300 0.304 -0.004 1.9
04 100 Hz 0.400 0.406 -0.006 18
0.5 100 Hz peak 0.500 0.509 -0.009 1.3
0.6 100 Hz 0.600 0,610 -0.010 13
0.7 100 Hz 0.700 0.713 -0.013 1.3

2. VELOCITY RESULT

Test point STD Reading | DUC Reading Correction Uncertainty
( mm/s ) ( frequency ) i (mm/s ) (mm/s) ( mmfs ) + (% of rdg.)
3 50 Hz 3.000 3.035 -0.035 1.8
4 50 Hz 4.000 4.044 -0.044 1.8
B 50 Hz peak 5.000 5.058 -0.058 1.8
6 50 Hz 6.000 6.073 -0.073 1.8
7 50 Hz 7.000 7.098 -0.098 1.8
3 100 Hz 3.000 3.045 -0.045 1B
4 100 Hz 4.000 4.056 -0.056 1.8
5 100 Hz peak 5.000 5.071 -0.071 1.8
6 100 Hz 6.000 6.086 -0.086 3
T 100 Hz 7.000 7.099 -0.099 1.8

Certificate No. Q22005356

F3-011-04/01-12 page Jof 4
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CALIBRATION LABORATORY CoO.,LTD.

2M10-11,14,55 Soi Prasert Manukit 2% Yaek 4, Prasert Manukit Rd., Ladphrao, Banghkok 10230

Tel. 02-578-0353-4 Faw 02-578-2672  www.cal-laboratory.com  E-maisalefcal-laboratory.com

CLC

Aceredited
1BO/IEC 170208

CALIB TA
*3. DISPLACEMENT RESULT
Test point STD Reading | DUC Reading Correction Uncertainty
(mm ) ( frequency ) - {(mm) (mm) (mm) + (%ofrdg.)
0.03 50 Hz 0.030 0.030 0.000 |
0.04 50 Hz 0.040 0.040 0.000 1.7
0.05 50 Hz peak 0.050 0.051 -0.001 1.5
0.06 50 Hz 0.060 0.061 -0.001 13
0.07 50 Hz 0.070 0.072 -0.002 12
0.03 100 Hz 0.030 0.030 0.000 21
0.04 100 Hz 0.040 0.040 0.000 1.7
0.05 100 Hz peak 0.050 0.051 -0.001 LS
0.06 100 Hz 0.060 0.061 -0.001 13
0.07 100 Hz 0.070 0.072 -0.002 12

Note. * means Calibrations marked * Not ANAB Accredited " in this Certificate have been included for completeness.

The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 008 Page | of 58

This report is valid for the above stated instrument/s only.

### End of Certificate #4#

Certificate No. Q22005356
page 4 of 4
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CALIBRATION LABORATORY CO.,LTD.

2110-11,14,55 Soi Prasert Manukit 29 Yaek 4,
Tel. 02-578-0353-4 Fax: 02-578-2672 W

aserl Manukit Rd., Ladphrao, Bangkak 10230

boralory.com  E-mail sale@cal-laboratory. com
L

CLC

Accredited
IBO/IEC 170206

CERTIFICATE OF CALIBRATION

FOR
NOMENCLATURE VIBRATION METER
MANUFACTURER INSTANTEL
MODEL / TYPE 721A2601/721A3301
SERIAL NO. 4 UM14468/UM14468
CLID. NO. 252000051
JOB CONTROL NO. 220118005358

CUSTOMER UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
81 501 UDOMSUK 41, SUKHUMVIT ROAD,

BANGCHAK, PHRAKHANONG, BANGKOK 10260
DATE OF RECEIVED : 18 January 2022 DATE OF ISSUED : 21 January 2022

Repart of calibration screening must not be taken in part. Except complete. Without the approval of the Calibration Laboratory Co., Ltd.

Calibrated By : Suwit Phuanbusabong

Calibration Engineer

o

Mongkol Yotsoontorn

Approved By :
Authorized Signatory
21 January 2022

This Calibration Certi d the bility to national standards, which realize the units of measurement according to

the International System of Units ( 51)

Certificate No, Q22005358

F3-011-04/01-12 page 1 of 4
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CALIBRATION LABORATORY CO.,LTD.

2110-11,44.55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230

CALIBRATION LABORATORY Co.,LTD.

210-11,14,55 Soi Prasert Manukit 20 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230

Tel. 02-578-0353-4 Fax: 02-578-2672 8 Haborstory.com  E-mail:sale@cal-laboratory. e
CLC " e e e ) CLC Tel. 02-578-0353-4 Fax: 02-578-2672  www.caMaboralory.com  E-maitsale@cal
Accredited
IBO/IEC 17028 Accredited
ISO/IEC 170308
REPORT OF CALIBRATION CONDITION OF CALIBRATION ITEM : GOOD
MEASUREMENT RESULTS : ( X) without adjustment ( ) adjustment
FOR CALIBRATION DATA
1. ACCELERATION RESULT
NOMENCLATURE § VIBRATION METER " "
Test point STD Reading | DUC Reading Correction Uncertainty
: NTEL s
MANUFACTURER I (g) ( frequency ) (g) (g) (g) + (% ofrdg. )
MODEL /TYPE 1 T21A2601/721A3301 03 50 Hz 0.300 0.304 -0.004 19
SERIAL NO. t UM 14468/UM 14468 0.4 50 Hz 0.400 0.406 -0.006 1.9
DATE OF CALIBRATION 1 19 January 2022 0.5 50 Hz peak 0.500 0.508 -0.008 1.3
0.6 50 Hz 0.600 0.609 -0.009 1.3
ENVIRONMENT CONDITIONS : 0.7 50 Hz 0.700 0.713 -0.013 1.3
Temperature : @3t 2° Relative Humidity : (55 15) %RH = PR P 3304 21006 i
PROCEDURE USED : 04 100 Hz 0.400 0.408 -0.008 15
This instrument was calibrated under procedure No. CLC-CPEE-08 based on 1SO 16063-21 as calibration guideline. 0.5 100 Hz peak 0.500 0.510 -0.010 13
The calibration was performed by using Digital Multimeter, Universal Counter and Portable Vibration Calibrator 0.6 100 Hz 0.600 0.612 0,012 13
which maintained by the Calibration Laboratory Co., Ltd. 07 100 Hz 0.700 0718 L0018 13
REFERENCE STANDARD USED : 2. VELOCITY RESULT
. Digital Multi , Wi del 1281 S/N. A P 1 G i
1. Dighal Multimter, Wevetck Mode /23320 Test point STD Reading | DUC Reading Correction Uncertainty
2, Universal Counter, Hewlett Packard Model 5315A S/N, 2448A13042. Mode :
(mm/s) ( frequency ) (mm/s ) ( mms ) (mmis) | £(%ofrdg.)
3. Portable Vibration Calibrator, The Modal Shop Model 9110D S/N. 11424,
3 50 Hz 3.000 3.035 -0.035 1.8
TRACEABILITY : 4 50 Hz 4.000 4.050 -0.050 1.8
1, The are ble to 1 ional System of Units (SI), through Aeronautical Radio of Thailand Ltd. 5 50 Hz peak 5.000 5.063 0,063 I8
Certificat . 05-0207/21, Due Dat 2023.
B TR PO 6 50 Hz 6.000 6.073 0.073 18
2, The are ble to I ional System of Units (SI), through Acronautical Radio of Thailand Ltd.
T 50 Hz 7.000 7.001 -0.091 1.8
Certificate No. 07-0073/21, Due Date 14 May 2022,
3 100 Hz 3.000 3.041 -0.041 1.8
3. The measurements are traceable to Intemational System of Units (SI), through The Modal Shop, Inc.
_ 4 100 Hz 4.000 4.053 -0.053 1.8
Certificate No. 2649.01, Due Date 10 November 2022,
5 100 Hz peak 5.000 5.072 -0.072 1.8
ER H
UNCERTAINTY [ 100 Hz 6.000 6.078 -0.078 1.8
The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied
. " 7 100 Hz 7.000 7.099 -0.099 1.8
by the coverage factor k = 2,00 which for a normal distribution corresponds to a ¢ ge probability of approximately 95 %.
It has been evaluated according to the "Evaluation of the Uncertainty of Measurement in Calibration (EA-4/02 M:2013)"
Certificate No. Q22005358 Certificate No, Q22005358
F3-011-04/01-12 20f 4
e F3-011-04/01-12 page3 of 4
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INNOVATIVE INSTRUMENT CALIBRATION LAB
INNOVATIVE INSTRUMENT CO., LTD. HEAD OFFICE

CALIBRATION LABORATORY Co.,LTD.

2110-11,14, 55 Soi Prasert Manukit 28 Yaek 4, Prasert Manukit Rd., Ladphrac, Bangkak 10230

T138 MO 13, S01 SUNTINAKORN 11 TAMBON BANG KAEOQ,

Tel. 02-576-03534 Fax; 02-578-2672  www.caHaboratory.com  E-mail:sale@@cal-iaboratory.com T ::ul:‘:::;::ﬁ:ﬁ:’:f::::;:;T:::OVNCE e = T -
L Vil
wo/mEs 1708
Certificate of Calibration
CALIBRATION DATA Customer
*3. DISPLACEMENT RESULT Name ¢ UNITED ANALYST AND ENGINEERING CONSULTANT Certificate No : 22-ACT-406
Test point S STD Reading | DUC Reading |  Correction Uneertainty CO..LTD. Request No : Req-2022-1080
{(mm) ( frequency ) {(mm) (mm) (mm) T (%ofrdg.) Address 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak
0.03 50 Hz 0.030 0.030 0.000 21 Prakanong, Bangkok 10260
0.04 50 Hz 0.040 0.040 4000 L7 Unit Under Calibration Details
005 50 Hz peak 0.050 0.050 0.000 i Measurementitem  : Acoustic Calibrator Class : 1
0.06 50 Hz 0,060 0.061 -0.001 13 Manufacturer : SVANTEK Range : 94, 114 dB / 1000 Hz
0.07 50 Hz 0.070 0,072 -0.002 1.2 Model : 8V 35A Intrument Status :  Used
0.03 100 Hz 0.030 0.030 0.000 2.1 Serial Number . 73249
= 100 Hz 0.040 0.040 0.000 17 D : UAE.EFM.105/2561
005 100 Hz peak 0.050 0.050 0000 L Calibration Environment and Details
0.06 100 Hz 0.060 0.061 -0.001 i Temperature :(2342°C)
0.07 100 Hz 0.070 0.072 -0.002 12 Humidity 1 (50+20%RH )
Note. * means Calibrations marked " Not ANAB Aceredited " in this Certificate have been included for completeness. Barometric Pressure (1013 £10.0 hPa )
The Scope of Accredited ANAB Certificate No, ACDM-2814 Version 008 Page 1 of 58 Received Date : 15 June 2022
Calibration Date : 1 July 2022
Location of Calibration : LAB 1 Acoustic
Calibration Procedure  : In-house method CP-ACT-02 based on IEC 60942:2017 Electroacoustics - Sound calibrators
This report is valid for the above stated instrument/s only. Reference Standard Maodel Serial Number Traceable Due Calibration
Sound Calibrator SV 35A 58079 EEI 31 May 2023
THD Multimeter 2015 1047765 NIMT 2 February 2023
Traceability : This certificate providoes traceability of measurement to recognized national standard, and to the
realization of the international System of Units (S1).
Note
s o i The reported uncertainty is based on standard uncertainty multiplied by the Coverage Factor k=2, providing a level of
confidence approximately 95 %.
Calibrated By : e Approved By : 311; "
Mr. Noppadon Luangart Mr. Pacit Mathavorn
Service Calibration Engineer Calibration Engineer Supervisor
Certificate No. Q22005358 Issue Date : 1 July 2022
F3-011-04/01-12 page ol 4

' E E The results rebated only to the item calibrated. The certificate shall not be reprodused except in full, without written appeaval of fhe Innguaii Il y
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INNOVATIVE INSTRUMENT CALIBRATION LAB
INNOVATIVE INSTRUMENT CO., LTD. HEAD OFFICE
NN OvATIVE

7139 MOO 13, SOI SUNTINAKORN 11 TAMBON BANG KAEO, ANEY Natioval Accreditetion Baard
i Bulurfie Bumiguns $fe ACC '

ITED

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

T,
TEL: (66)0-2116-5860-1 FAX: (66)0-2116-7 140 LT T

Page2of2.

Certificate No : 22-ACT-406
Request No : Req-2022-1080

Sound pressure level Calibration Results : Without Adj
Calibration Range Without Adjustment (dB) Adjustment (dB) Uncertainty | Acceptance limit
(dB) Measured Error Measured Error (£dB) Class 1 (£dB)
94 dB / 1000 Hz 93.82 -0.18 - o 0.1 0.25
114 dB / 1000 Hz 113.81 -0.19 . - 011 0.25

Frequency of Sound pressure level

Calibration Range Without Adjustment Adjustment Uneertainty | Acceptance limit
(Hz) Measured (Hz) | Error (%) | Measured (Hz) | Error (%) (£ %) Class 1 (= %)
94 dB / 1000 Hz 1000.00 0.00 = - 0.10 0.70
114 dB / 1000 Hz 1000.00 0.00 e - 0.10 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 0.17 = 0.40 2.5
114 dB / 1000 Hz 0.04 & 0.40 2.5
Note :

= Acceptance limit was [EC60942:3017 Class |
= The calibration results exclude the calibrator pressure correction

- The calibration results exchsde the microphone volume comection

End of Calibration

The results related only 1o the item calibrated. The certificate shall not be reproduced except in full, without wristen approval of the lanovative Lt;imﬂ:m Lid

andashiaug. .

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

T3 MOO 13, SO SUNTINAKORN || TAMBON BANG KAEO,

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

TEL: {66W-2116-5860-1 FAN: (66)0-2116-T 140

Certificate of Calibration

Customer
Name : UNITED ANALYST AND ENGINEERING CONSULTANT CO..LTD. Certificate No : 22-ACT-036
Address : £l Soi Udomsuk 41, Sub it Road, F Bangkok Request No :  Req-2022-0093

10260

Unit Under Calibration Details

Measurement item Sound Level Meter Microphone Class : 2
Manufacturer : LARSON DAVIS Microphone Model : 375A04
Model : IxT2 Microphone SN : 328676
Serial Number : 0005400 Preamplifier Model : PRMLxT2C
D : UAE.EFM.037/2564 Preamplifier SN : 073803
Resalution : 01 dB Intrument Status : Used

Calibration Environment and Details

Temperature : B'Cx2°C

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 Tracehility
Standard Microphone GRAS 40AN 188273 15 September 2022 GRAS
Multifrequency Calibrator Quest Quest-cal EFANMZ34 14 June 2022 TSI
Audio Generator Svantek Svandl 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 %o

Calibrated By : ﬁ’@ Approved By : ﬂ]—;lq
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 nwrﬁﬂwﬁu
. . date 01°07/1%



INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO. D. HEAD OFFICE

ANS) Natiznal Saara
ACCREDITED

INNOWVATIVE
739 MOO 13, SOI SUNTINAKORN 11 TAMBON BANG KAEO, et
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—— .
HE CALIBRATION LABOS
TEL: (66M0-2116-5860-1 FAX: (66M0-2116-T 140 L ‘A:'_“Z‘-g“'“ i

Page:2/6.
Certificate No 22-ACT-036
Reguest No Req-2022-0095
1. Indication at the calibration check frequency
UUC Setting Nominal Before Adjust Adjust Acceptance
UNCERTAINTY
FAST/A/37-139 Level uuc ERR vuc ERR Limit
Calibrator Setting (dB) (dB) (4B} (dB) (dB) (+dB) (£dB)
1000 Hz 114.00 dB 113.85 139 .05 139 0.05 0.20 03
MNote Absolute sensitivity was established by the use of Sound Calibrator Brand SVANTEK, Model SV 354, SN.58079
2. Self-generated noise, Microphone installed
UUC Setting
Measured | UNCERTAINTY
FAST/37-139
UUC Weighting (dB) (+dB)
A 29.0 0.10
3. Self-generated noise, Microphone replaced by the electrical input signal device
UNC Setting
UNCERTAINTY
FAST / 37-139
UUC Weighting (dB) (+dB)
A 288 0.10
L 28.2 .10
Z 329 0.10
4. Acoustic signal test of frequency weightings (Without Windscreen)
Deviation from various Frequency Acceptance
UUC Setting UNCERTAINTY
‘Weighting Respone curve Limit
EAST/37-139 A = %
7 (+dB) (+dB)
STD Setting (dB) (dB) (dB)
125 Hz -0l 0.1 0.0 0.50 20
1000 Hz 0.0 0.0 0.0 0.60 10
4000 Hz 0.5 0.3 0.6 0.60 0
8000 Hz 0.4 0.4 0.5 0.70 5.0

1
The results refated only 1o the item calibrated. The centificate shall not be reproduced except in full, without written app ﬁuﬁeﬂﬁ.w 'rdu
ﬁh date 0170719

INNOVATIVE INSTRUMENT CALIBRATION LAB
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UMENT CO. LTD.
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Page:3/6.

Certificate No

Request Mo

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 02 0.1 0.0 20
125 Hz 0.1 0.0 0.0 L5
250 Hz =0.1 0.0 oo L5
500 He 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 20
4000 Hz 0.0 0.0 0.0 30
B000 Hz 0.1 00 0.0 5
16000 Hz =01 -0.1 0.0 +35, <INF.
6. Frequency and time weightings at 1kHz
UUC Setting STD Measured Acceptance
UNCERTAINTY
FAST /37-139 REF vuc ERR Limit
UUC Weighting (B} (dB) (dB) (+dB) (+dB)
A 114.00 1140 0.0 02
C 114.00 114.0 0.0 0.2 0.2
Zz 114.00 1140 0o 0.2
ULIC Setting STD Measured Agcceplance
UNCERTAINTY
3T-139/ A REF vuc ERR Limit
UUC Time Respone (dB) (dB) (dB) (+dB) (+dB)
Fast 114.00 114.0 0.0 0.l
Slow 114,00 114.0 0.0 02 ol
Leq 114.00 114.0 0.0 0.1

22-ACT-036

Req-2022-0095

1
The results related only to the item calibrated. The certificate shall not be reproduced except in full, without wrinen qpt‘éuﬁ%?wﬁul
RSN d umm-m-w
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CALIBRATION LARDRATORY
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Page: 4/6.

7. Long Term Stability

Certificate No

Reguest No

UUC Setting Measured
FAST /A 737-139 uuc
STD Setting (dB)
Initial 4.0
Final 114.0
Deviated

UNCERTAINTY

(= dB)

Acceptance
Limit

(+ dB)

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) (diz) (+dB) (£ dB)
139.00 139 139.0 00 1.1
134.00 134 134.0 () 1.1
129.00 129 129.0 0.0 11
124.00 124 1240 0.0 L1
1900 us 19.0 0.0 L1
114.00 14 114.0 0.0 14
10900 e %0 0o L1
104,00 104 104.0 0.0 Ll
99.00 99 9.0 0.0 L1
94.00 94 939 0.1 (8]
85.00 a9 889 -0.1 L1
B4.00 a4 819 0.1 03 L1
79,00 9 789 <0.1 LI
T4.00 74 739 -0.1 (8]
69.00 69 65.0 0o LI
64.00 64 63.9 -0.1 Ll
59.00 59 300 00 L.l
34.00 4 340 0.0 L1
49.00 49 49.0 00 0.8
44.00 44 44.1 0.l Ll
39.00 9 393 03 Ll
38.00 38 38.3 03 L1
37.00 37 375 035 (B

22-ACT-036

Req-2022-0095

1
The results related only to the item calibrted. The certificate shall not be reprodisced except in fall, without written apy ‘ﬁ.ﬁmmﬁ
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Certificate No 22-ACT-036
Request No Reqr2022-0095
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)
429 432 0.3 L1
37-139 0.3
14 14,0 0.0 Ll
10. Tone burst response
UUC Setting STD Anticipated Measured Acceptance
UNCERTAINTY
AJ37-139 Tonehurst Ref uuc ERR Limit
UUC Time Respone (ms) (dB) (dB) (dE) (= dB) {+dB)
200 135.0 135.0 0.0 |
Fast - § 118.0 117.8 0.2 +1.0,-2.5
0.25 109.0 1088 -02 +1.5,-5.0
200 128.6 128.5 -0l 1
Slow 03
2 109.0 1088 -0.2 +1.0,-5.0
200 129.0 1290 0.0 1
SEL 2 109.0 109.0 0.0 +1.0,-2.5
025 100.0 999 0.1 +1.5,-5.0
11. Peak C Sound level
VU Setting Anticipated Measured Acceptance
UNCERTAINTY
FAST /C/95-142 REF uvuc ERR Limit
STD Setting {dB) (dB) (dB) {+dB) (+dB)
Complete cycle 1374 136.9 -0.50 o
Positive half cycle 136.4 136.2 -0.20 0.2 2.0
Negative half cycle 136.4 136.2 -0.20 20

1
The results relased anly 1o the item calibraed. The certificate shall not be reproduced except in Full. withous writien wPTﬁﬁﬁ‘ﬁMﬂ q ﬁ:ﬁl
ﬁ\[ 1 Qudmrﬂl-‘]?-l?
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Page : 6/6

Certificate No 22-ACT-036
Regquest No Req-2022-0095
12. Overload indication
UUC Setting Measured Acceptance
UNCERTAINTY
FAST /A /37-139 uuc Limit
STD Setting (dB) { +dB) (+dB)
Paositive one-half cycle 142.1
Negative one-half cycle 141.9
Deviated 0.2 0.2 15
13. High Level Stability
ULIC Setting Measured Acceptance
UNCERTAINTY
FAST /A /37-139 uuc Limit
STD Setting (dB) (+dB) (£dB)
Initial 138.0
Final 138.0
Deviated 0.0

The results related only 1o the item calibrated. The certificate shall not be reproduced except in full, without written nprxtﬁrfli‘
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TEL: (66M-2116-5860-1 FAX: (66H0-2116-7140

INNOVATIVE INSTRUME

T CALIBRATION LAB
INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE
71139 MOO 13, SO SUNTINAKORN 11 TAMBON BANG KAEOQ,

ANS? National e
ACCREDITED

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

CALIBRATION LABORATORY
AC-2961

Page:1/6

Certificate of Calibration

Customer
Name : UNITED ANALYST AND ENGINEERING CONSULTANT CO.LTD. Certificate No : 22-ACT-103
Address : 81 Soi Udomsuk 41, it Road, Bangchak, Prak Bangkok Request No : Req-2022-0230

10260

Unit Under Calibration Details

Measurement item : ¢ Sound Level Meter Microphone Class : 2

Manufacturer : LARSON DAVIS Microphone Model : 375A04
Model . IaT2 Microphone S/N : 328668
Serial Number : 0003402 Preamplifier Model : PRMLxT2C
D : UAE.EFM.038/2564 Preamplifier SN : 071540
Resolution : 01 dB Intrument Status : Used

Calibration Environment and Details
Temperature SAE=d E
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 TEC 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 EFADNO234 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 %.

Approved By : ME

Mr. Pacit Mathavorn

Calibrated By : ﬁ’

Mr. Moppadon 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-T08-5LM-01 Rev.{ Issue date 010714
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Certificate No 22-ACT-103
Request No Req-2022-0230
1. Indication at the calibration check frequency
UUC Setting Nominal Before Adjust Adjust Acceptance
UNCERTAINTY
FAST/A/37-139 Level uuc ERR wuc ERR Limit
Calibrator Setting (dB) (dB) (dB) (dB) (dB) {+dB) (= dB)
1000 Hz 114.00 dB 113.85 114.0 +).15 1139 0.05 0.20 0.3
Note : Absolute sensitivity was established by the use of Sound Calibrator Brand SVANTEK, Model 8V 354, SN.58079
2. Self-generated noise, Microphone installed
UUC Setting
M INCERTAINTY
FAST/37-139 leasured | UNCER
UUC Weighting (dB) (+dB)
A 28.1 .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 281 .10
C 279 .10
Z 344 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 L1} 0.1 0.1 0.50 2.0
1000 Hz LIA1} 0.0 0.0 .60 1.0
4000 Hz 09 0% 1.0 .60 0
8000 Hz 0.7 0.7 0.8 0.70 5.0

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

FM-T0E-SLM-01 Rev.0 [sgue date 0107/ 1¢
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Certificate No 22-ACT-103

Request No Req-2022-0230

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

UUC Setting Deviation from various Frequency Aceeptance
UNCERTAINTY
FAST/37-139 ‘Weighting Respone curve Limit
STD Setting A (dB) C (dB) Z(dB) (+ dB) (+£dB)
63 Hz 02 0.0 0.0 20
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 0o 15
1000 Hz 0.0 0.0 0o 0.2 10
2000 Hz 0.0 0.1 0.0 20
4000 Hz 0.0 0.0 0.0 30
8000 He 0.0 0.0 0.0 50
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 02
L 114.00 114.0 0.0 0.2 02
Z 114.00 4.0 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

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

FM-TOB-SLM-01 Rev.0 lssue date 01707718
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7. Long Term Stability

Centificate No

Request No

UUC Setting Measured
FAST/A/37-139 vuc
STD Setting (dB)
Initial 114.0
Final 114.0
Deviated 0.0

UNCERTAINTY

(+dB)

Acceptance
Limit

(+dB)

8. Level linearity on the reference level range

22-ACT-103

Req-2022-0230

UUC Setting icipated D i Acceptance
UNCERTAINTY
FAST/A/37-139 REF uuc ERR Limit
STD dB (dB) (dB) (dB) (+dB) (+dB)
139.00 139 135.0 0.0 L1
134.00 134 1340 0.0 1.1
129.00 129 129.0 0.0 11
124.00 124 1240 0.0 1.1
119.00 119 1.0 0.0 11
114,00 114 14.0 0.0 L1
109,00 109 108.0 0.0 L1
104.00 104 1040 0.0 L1
99,00 99 99.0 0.0 L1
94.00 94 4.0 00 1.1
B9.00 L4 8.0 0.0 1.1
03
B4.00 B4 8B40 0.0 1.1
79.00 % 79.0 0.0 1.1
74.00 74 740 0.0 11
69.00 69 69.0 0.0 11
64.00 64 640 0.0 Ll
59.00 59 590 0.0 L1
54.00 54 0 0.0 L1
49.00 49 49.0 0.0 11
4400 44 4.0 0.0 11
19.00 39 39.3 0.3 11
1800 38 383 0.3 L1

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., Lid

FM-T08-SLM-01 Rev.0 lssise date 0180718
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Certificate No

22-ACT-103

Request No Req-2022-0230
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)
43.2 429 0.3 =1
37-139 0.3
114 114.0 0.0 1.1
10. Tone burst response
UUC Setting STD Anticipated Measured Acceptance
UNCERTAINTY
AS37-139 Toneburst Ref vuc ERR Limit
UUC Time Respone (ms) (dB) (dB) (dB) ( +dB) (=dB)
200 135.0 135.0 0.0 L0
Fast 2 118.0 117.7 -0.3 +1.0,-2.5
025 109.0 108.7 -0.3 +1.3,-3.0
200 128.6 1285 0.1 1.0
Slow 0.3
2 1090 108.9 -0.1 +1.0,-5.0
200 129.0 129.0 0.0 1.0
SEL 2 1090 109.0 0.0 +1.0,-25
0.25 1000 99.9 -0.1 +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 136.7 -0.70 3.0
Positive half cycle 136.4 136.1 -0.30 02 20
Negative half cycle 136.4 136.2 -0.20 20
The results related only 1o the item The certificate shall not be except in full, without written approval of the Innovative Instrument Co,, Lid
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12. Overload indication

Centificate No

Request No

22-ACT-103

Req-2022-0230

UUC Setting Measured Acceptance
UNCERTAINTY
FAST/A/37-139 uuc Limit
STD Setting (dB) (+dB) (+dB)
Positive one-half cycle 142.2
Negative one-half cycle 142.3
Deviated -0.1 02 1.5
13. High Level Stability
UUC Setting Measured Acceptance
UNCERTAINTY
FAST/ A /37-139 uuc Limit
STD Setting (dE) (+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 certifi shall not be reproduced except in full, without written approval of the Innovative Instrument Co.. Led
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