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ALS
CONSOLE CONTROL UNIT CALIBRATION TEST REPORT

Calibration of Date : 12 Jan 22 Barometric Pressure (mm.Hg) : 759
Next Cal. Date : 12 Jul 22 Relative Humidity (%) : 62.0
Temperature (°C) : 26.0
Console Control Meter Data Reference Dry Gas Meter Data
Calibration No. : C-120122-BKK_FS0527 Serial No. : 1607009
Dry Gas Meter No. : BKK_FS0527 Model No. : DGM-SK25RM-QS8
Serial No. : 1508053 Correction Factor (Yr) : 1.0060
Model No. : XC-572-V Next Calibration Date : 8 Apr 22
AH ® Reference Dry Gas Meter Calibration Console Control ; Drygas Meter Pry Gas Meter Orfice
Correction Calibration
(mm.H,O0)|  Minutes Vr (Liters) Tr Vm (Liters) Ti To Avg.Tm Factor Factor
Final Initial Total (°C) Final Initial Total (°C) (°C) (°C) ) AHe
15 11.87 150.00 0.00 150.00 33.0 181803.0 | 181655.0 148.00 33.0 33.0 33.0 1.0181 43.5878
25 9.21 150.00 0.00 150.00 34.0 181954.0 | 181805.0 149.00 34.0 34.0 34.0 1.0103 43.8782
50 6.45 150.00 0.00 150.00 34.0 182102.0 | 181954.0 148.00 34.0 34.0 34.0 1.0147 43.0407
80 5.15 150.00 0.00 150.00 34.0 182250.0 | 182102.0 148.00 34.0 34.0 34.0 1.0118 43.9030
120 4.20 150.00 0.00 150.00 34.0 182399.0 | 182251.0 148.00 34.0 34.0 34.0 1.0079 43.7995
Avg. 1.0125 43.6418
Y Ratio of reading of reference to dry gas meter : tolerance for individual values + 0.02 from average .

AH@ Orifice pressure differential that equates to 21.24 Im of air@ 25 C and 760 mm of mercury , mmH20O ; tolerance for individual values + 5.08 from average .

Procedure; 40 CFR 60,APP AMETH ,SEC 5.3 &7

Calibrated by: J j LM Approved by: Wiok C/ijumaf

( Mr.Natthapol Jiengwareewong ) Mr.Wichan Choonharat

Field Specialist (1)

Manager orm No. @S 281-23 (13/01/03)



DIGITAL TEMPERATURE CALIBRATION DATA SHEET

Callibration Date :

12 Jan 22

Calibration sheet No. : C-120122-BKK_FS0528

Ambient Temperature (°C) :

Relative Humidity (%) :

26

58.8

Digital Temperature ID BKK_FS0528 Reference Temperature ID. | BKK_FS0609
Console Serial No. : 1508053 Serial No. : 7688004
Console Model : XC-572-V Model : FLUKE 714
Next Calibrate : 13 Jan 22
Location Reference Temperature | Digital Temperature Error Remark
°C °C °C
Stack 0 2 2
25 24 -1
50 51 1
100 103 3
150 151 1
200 202 2
250 251 1
300 301 1
500 503 3
1000 1001 1
1200 1202 2
Probe 100 101 1
125 126 1
150 153 3
Oven 100 101 1
125 126 1
150 151 1
Filter 100 102 2
125 125 0
150 152 2
Exit 0 0 0
10 10 0
20 20 0
Meter 0 0 0
25 25 0
50 50 0
AUX 0 0 0
25 25 0
50 50 0

Calibrated by

S&\ J/Wif m\a}iﬂ v phisu’

( Mr.Saksit Phaisanphisut )

Field Scientist (4)

Approved by :

Mr.Wichan Choonharat

Manager

Form 281-048 (02/05/02)



Pitot Tube Calibration Data

Pitot Tube Identification Number : BKK_FS0531 Calibration Date : 12 Jan 22
Lab test duct Number : 258-1-13-01 Standard Pitot ID : BKK_FS0441
Calibration Sheet No. : C-120122-BKK_FS0531 Cp Standard : 0.99

Type S Pitot Tube Coefficient Data

Type s pitot Standard pitot tube | Type s pitot tube Cp (s) Cp (s)
tube Leg A,B (AP, mm.H,0) (AP, mm.H,0) Leg A Leg B
Test 1 A 12.00 16.60 0.842 -
B 12.00 16.60 - 0.842
Test 2 A 12.00 16.60 0.842 -
B 12.00 16.60 - 0.842
Test 3 A 12.00 16.60 0.842 -
B 12.00 16.60 - 0.842
Cp 0.842 0.842
A P(std)
DS = o oA
AP ()
= _
C —C, must BE <0.01
1P "(B)} =0
E [Cp (s) — Cp(A4 or B)]

1

Average deviation(A or B) = must BE < 0.01

3

Salsit PThaisan phiset

Calibrated by : Approved by

Wik Eheibonsd

( Mr.Saksit Phaisanphisut )

Field Scientist (4)

Mr.Wichan Choonharat

Manager

Form 281-046 (04/03/02)




Pitot Tube Calibration Data

Pitot Tube Identification Number : BKK_FS0532 Calibration Date : 12 Jan 22
Lab test duct Number : 258-1-13-01 Standard Pitot ID : BKK_FS0441
Calibration Sheet No. : C-120122-BKK_FS0532 Cp Standard 0.99
Type S Pitot Tube Coefficient Data
Type s pitot Standard pitot tube | Type s pitot tube Cp (s) Cp (s)
tube Leg A,B (AP, mm.H,0) (AP, mm.H,0) Leg A Leg B
Test 1 A 12.00 16.60 0.842 -
B 12.00 16.60 - 0.842
Test 2 A 12.00 16.60 0.842 -
B 12.00 16.60 - 0.842
Test 3 A 12.00 16.60 0.842 -
B 12.00 16.60 - 0.842
Cp 0.842 0.842
A P(std)
DS = o oA
AP ()
| = _
C —C, must BE <0.01
1P "(B)} =
E [Cp (s) — Cp(A4 or B)]

1

Average deviation(A or B) = must BE < 0.01

3

g&\ }/15171— { haisonn phiset . MoL.._ CLWJ\Maf

Calibrated by : Approved by

( Mr.Saksit Phaisanphisut ) Mr.Wichan Choonharat

Field Scientist (4)

Form 281-046 (04/03/02)




PROBE NOZZLE DIAMETER

CALIBRATION DATA SHEET

Calibration Date 12 Jan 22 Nozzle Set ID. : BKK_FS0533
Calibration Sheet No. : C-120122-BKK_FS0533 Vernier Caliper ID. : BKK_FS0626
Nozzle Diameter (mm.) Hi- Lo (D, +D,+D,)/3
Nozzle ID #
D, D, D, AD avg
1 0.318 0.318 0.318 0.000 0.318
2 0.475 0.475 0.475 0.000 0.475
3 0.635 0.635 0.635 0.000 0.635
4 0.792 0.792 0.792 0.000 0.792
5 0.952 0.952 0.952 0.000 0.952
6 1.110 1.110 1.110 0.000 1.110
7 1.270 1.270 1.270 0.000 1.270
Where : D2 D3
D, D,, Dy = There different nozzle diameters at 60 degrees to
each other, each measured the nearest 0.025 mm. 1
Ab = Maximum distance between any two diameters,
must be < 0.100 mm.
Davg =(D,+D,+D,/3

C . , .
DA hf»f?' F}\mam v phisut
Calibrated by :

( Mr.Saksit Phaisanphisut )

Field Scientist (4)

Approved by

MEASUREMENT PLANE

Wiekor Chdoral

Mr.Wichan Choonharat

Manager

Form No. QS 281-025 (13/01/03)




ALS

ROTA METER CALIBRATION RESULT APRIL 2022

Rotameter ID. Calibration Date Regression Result Coefficient (R?)
BKK_FS0577 01 Apr 22 Y = 1.0202x + 0.1976 1.0000
BKK_FS0579 01 Apr 22 Y =1.0078x + 0.4789 0.9998
BKK_FS0583 01 Apr 22 Y = 1.016x + 0.3922 1.0000
BKK_FS0584 01 Apr 22 Y = 1.0036x + 2.2262 0.9997
BKK_FS0585 01 Apr 22 Y = 1.0189x - 5.6476 0.9997
BKK_FS0586 01 Apr 22 Y = 1.0095x - 1.1524 0.9995
BKK_FS0587 01 Apr 22 Y =1.013x - 3.6619 0.9996
BKK_FS0588 01 Apr 22 Y = 1.0154x + 4.8357 0.9999
BKK_FS0589 01 Apr 22 Y = 0.9918x + 4.8069 0.9999
BKK_FS0590 01 Apr 22 Y = 1.0038x - 0.4857 0.9996
BKK_FS0591 01 Apr 22 Y =0.9705x - 52.174 0.9986
BKK_FS0592 01 Apr 22 Y = 0.9646x - 37.642 0.9985
BKK_FS0593 01 Apr 22 Y =0.9767x - 58.445 0.9988
BKK_FS0594 01 Apr 22 Y =0.9902x - 62.87 0.9999
BKK_FS0595 01 Apr 22 Y = 1.0249x - 98.162 0.9999
BKK_FS0596 01 Apr 22 Y = 0.9843x - 26.806 0.9991
BKK_FS0597 01 Apr 22 Y =0.9802x - 61.653 0.9978
BKK_FS1004 01 Apr 22 Y =0.9696x + 17.69 0.9990
BKK_FS1005 01 Apr 22 Y = 1.0065x + 5.6786 0.9997
BKK_FS1006 01 Apr 22 Y = 1.2142x - 7.1037 0.9993
BKK_FS1007 01 Apr 22 Y =0.9917x + 1.6592 1.0000
BKK_FS1008 01 Apr 22 Y = 1.0132x + 0.7207 1.0000
BKK_FS1009 01 Apr 22 Y =1.0132x + 1.1633 0.9960
BKK_FS1010 01 Apr 22 Y = 1.0033x + 0.5758 0.9999
BKK_FS1011 01 Apr 22 Y = 1.0234x + 0.1759 0.9996
BKK_FS1012 01 Apr 22 Y = 1.0106x - 2.0048 0.9997
BKK_FS1013 01 Apr 22 Y =0.9677x - 35.851 0.9997
BKK_FS1014 01 Apr 22 Y = 1.0021x + 0.3148 0.9998
BKK_FS1015 01 Apr 22 Y =0.9994x + 1.786 1.0000
BKK_FS1016 01 Apr 22 Y = 1.0105x - 80.256 0.9998
BKK_FS1017 01 Apr 22 Y =0.9995x + 0.649 1.0000
BKK_FS1018 01 Apr 22 Y =1.0011x +1.1786 1.0000
BKK_FS1019 01 Apr 22 Y = 1.0023x - 68.424 0.9996
BKK_FS1020 01 Apr 22 Y = 1.0547x - 0.666 0.9998
BKK_FS1021 01 Apr 22 Y =1.018x - 3.3286 0.9998
BKK_FS1022 01 Apr 22 Y = 0.9932x - 57.035 0.9986
BKK_FS1023 01 Apr 22 Y =1.0094x + 0.0717 0.9999
BKK_FS1024 01 Apr 22 Y =1.0042x + 0.4086 0.9997
Page 1of 2 ALS Laboratory Group




ALS

ROTA METER CALIBRATION RESULT APRIL 2022

Rotameter ID. Calibration Date Regression Result Coefficient (R?)
BKK_FS1025 01 Apr 22 Y = 1.0132x - 88.507 0.9996
BKK_FS1026 01 Apr 22 Y =1.0018x + 1.0776 0.9997
BKK_FS1027 01 Apr 22 Y =1.0053x + 0.231 0.9995
BKK_FS1028 01 Apr 22 Y =0.9792x - 60.312 0.9982
BKK_FS1029 01 Apr 22 Y = 0.9935x + 0.8234 1.0000
BKK_FS1030 01 Apr 22 Y =1.0039x + 0.515 0.9999
BKK_FS1031 01 Apr 22 Y = 1.009x - 79.295 0.9998
BKK_FS1039 01 Apr 22 Y =0.9868x + 7.8119 0.9993
BKK_FS1040 01 Apr 22 Y = 1.0096x - 7.2905 0.9990
BKK_FS1041 01 Apr 22 Y = 1.076x - 2.0503 0.9999
BKK_FS1042 01 Apr 22 Y = 1.0054x + 1.6095 0.9995
BKK_FS1043 01 Apr 22 Y = 1.0108x - 11.048 0.9999
BKK_FS1044 01 Apr 22 Y = 1.0468x - 0.9391 0.9997
BKK_FS1161 01 Apr 22 Y = 1.0126x + 0.7738 0.9999
BKK_FS1162 01 Apr 22 Y =0.9994x + 2.6357 0.9995
BKK_FS1163 01 Apr 22 Y =0.977x - 55.03 0.9987
BKK_FS1164 01 Apr 22 Y =0.9914x + 0.8427 0.9997
BKK_FS1165 01 Apr 22 Y = 0.9893x + 6.5919 0.9998
BKK_FS1166 01 Apr 22 Y =1.0031x - 77.881 0.9996
RYG_FS0197 01 Apr 22 Y = 1.0055x + 1.1914 0.9998
RYG_FS0198 01 Apr 22 Y = 0.996x + 23.788 0.9996
RYG_FS0199 01 Apr 22 Y = 1.1166x - 3.3942 0.9998
Review By : Wich e Co . Approved By : “SFU‘IWT

Page 2 of 2

(Mr. Wichan Choonharat)

Enviro Field Services Manager

(Mr.Sarayuth Jittranont)

Assistant General Manager

ALS Laboratory Group




63/14-16,67/35-36, Soi Petchkasem7,7/1, Petchkasem Rd,

NAC Watthapra, Bangkokyai,Bangkok 10600 Thaitand.
HRANATEE ASSOUIATES L0, 1 T0 Tel: (66) 02-8680812#13 Fax.. (66) 02-8680860 www.jiranatee.com

CERTIFICATE OF CALIBRATION

Certificate No: WS-14072021
Page 1 of 2 pages

Measurement Item : Cup anemometer with data logger.

Manufacturer : Dala logger: Novalynx.

: Cup anemometer; Novalynx.

Model/Type : Data logger: 200-WS-25LB.
: Cup anemometer: WS-02F.

Serial Number : Data logger: A8376.

: Cup anemometer: -

ID No : Data logger: RYG_FS0414.

: Cup anemometer; -

Customer : ALS laboratory group (Thailand) co., ltd.
: 104 Phatthanakan 40, Phatthanakan Rd, Khwaeng Suan Luang, Khet Suan Luang, Bangkok 10250
Thailand.
Test Conditicns : Wind tunnel cross test section area 200 e’
: Anemometer frontal area 100 em’
: Diameter of mounting pipe # mm
: Blochage ratio of test object 0111 [
Test Conditions . Air temperature 252 +0.8 'C
: Alr pressure 1006.6 0.4 hPa
: Relative air humidity 514 +3.5 %RH
Calibration Procedure Calibration was carried cut base on;

IEC 61400-12-1 €0.1: 2005-Power Performance Measurements of Electricity Producing Wind
Turbines;

MEASNET Anemometer Calibration Procedure - Version 2: 2009;

Traceability This calibration documents the fraceable to national standard, Which realize the unit of
measurements according to the international system of units (8l) through NMational Institute of
Metrology Thailand (NIMT).

Measurement Date s Jul 29, 2021,

Issued Date :Jul 29, 2021.

Calibrated by Approved Signatory:/‘... /ﬁv
|Zl Mr. Sorawit Thachalad Mr. Parinya Booncharoen

[ Miss Orathai Wiwatwittaya Technical Support
NA« and Calibration Manager

JIRANATE ASSOCIATES CO., LTD.

THIS CERTIFICATE MAY NOT BE REPROCEDUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN
OBTAINED IN WRITING FROM THE LABORATORY.
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NAC

HRANATEE ASSOUIATE

S COLTR

63/14-156,67/356-36, Soi Petchkasem7,7/1, Petchkasem Rd,

Watthapra, Bangkokyai,Bangkok 10600 Thailand.

Continuation of Certificate of Calibration Number

Result of calibration:

M without adjus

tment

[ with adjustment
Calibration in the range of 1 - 16 m/s at a calibration interval of 1 m/s.

Tel: (66) 02-8680812#13 Fax.: (66) 02-8680860 www.jiranatee.com

Certificate No: WS-14072021

The results of calibration and associated measurement uncertainties are reported in the fable below.

Page 2 of 2 Pages

Vgrp Reading Vuuee Reading Error Uncertainty
m/s m/s (m/s) (%)
2.0567 1.8 -0.3 3.
4135 4.0 -0.1 1.3
6.02 6.0 0.0 2.1
7.99 8.0 0.0 0.74
10.00 10.1 0.1 0.69
11.99 12.0 0.0 0.72
13.98 14,2 0.2 0.48
16.98 16.2 0.2 0.77
14,99 15,2 0.2 049
13.00 13.1 0.1 0.52
11.01 11.0 0.0 0.94
9.01 2.0 0.0 0.81
6.99 7.0 0.0 2.0
5.189 5.1 -0.] 0.96
2.987 3.0 0.0 2.0
1.034 0.8 0,2 5.3

uuc* Unit Under Callbration

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

confidence of approximately 95%

Appendix 1: Instrumentations

providing a level of

Calibration Certificate Report
NO Sensor Manufacturer [ Model/Type Range
Date Number

1 Pitot static TESTO INC. 063621456 July 16, 2020 MW-0035-20 5 - 30 m/s

2 Precision Differential Pressure Meter Zoglab DPM2500 July 16, 2020 MW-0035-20 5 - 30 m/s

3 Air velocity transducer (hot wire) TSI INC. 8465-12 July 20, 2020 MW-0036AA-20 0-8m/s

4 Temperature Zoglab DSR-THP March 30, 2021 CL-027-64 -30 - 70°C

5 Relative humidity Zoglab DSR-THP March 30, 2021 RH-03032021 0 - 100 %RH
6 Atmospheric pressure Zoglab DSR-THP March 30, 2021 BP-01032021 500 - 1100 hPa
7 Wind tunnel £3S0M MP330D - 0 - 80 Hz

***End of certificate of calibration***

NAC

JIRANATE ASSOCIATES CO. +LTD,




63/14-15,67/35-36, Soi Petchkasem7,7/1, Petchkasem Rd,
NAC Watthapra, Bangkokyai,Bangkok 10600 Thailand.
HRANATEE ASSOCIATES COLTD Tel.: (66) 02'86808]2#]3 Pax.: (66) 02-8680860 WWW.jiranatBe.Com

CERTIFICATE OF CALIBRATION

Certificate No.. WD-14072021

Page 1 of 2 pages
Measurement Item : Wind direction sensor with data logger.

Manufacturer : Data logger: Novalynx.

: Wind direction sensor: Novalynx.

Model/Type : Data logger: 200-WS-25LB.
: Wind direction sensor: WS-02F.

Serial Number : Data logger: A5376.

: Wind direction sensor: -

ID No : Data logger: RYG_FS0414.

1 Wind direction sensor: -.

Customer : ALS laboratory group (Thailand) Co.Ltd.

104 Phatthanakan 40, Phatthanakan Rd.Khwaeng Suan Luang, Khet Suan Luang, Bangkok 10250
Thailand.

Environmental Condition:

The measurement was carried out in an ambient temperature of (23+3)°C, end relative humidity of (40+10)%.

Measurement Method:
The wind direction sensor calibration according to comparison method with reference angle measurement electronic theodolite and

line laser is wused for axis control, The measurement were taken at 486" intervals in clockwise and counterclockwise

directions.

Note: The UUC was warmed up for 1 hour prior to the calibration being performed

Traceability:

The measurement results are traceable to the international system of units (SI) through Cerlificate No.: CC563-07-0045,
Certificate No. KWS63/0044.

Measurement Date o Jul 29, 2021,
Issued Date »Jul 29, 2021,

Performed by Approved Signatory:.............:..
M Mr. Sorawit Thachalad NAC

Mr. Parinya Booncharoen.
(] Miss Orathai Wiwatwittaya JIRANATE ASSOCIATES CO., LTD.

Technical Support
and Calibration Manager

THIS CERTIFICATE REPORT MAY NOT BE REPROCEDUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN
OBTAINED IN WRITING FROM THE LABORATCRY.



63/14-156,67/35-36, Soi Petchkasem7,7/1, Petchkasem Rd,

NAC Watthapra, Bangkokyai,Bangkok 10600 Thailand.
JRANATEE ASSOCIATES COLLTD Tel.: (66) 02-8680812#13 Fax.: ((5(5) 02-8680860 www.jiranatee.c:om
Continuation of Certificate of Calibration Number Certificate No: WD-14072021

Pages 2 of 2 pages

Result of calibration: L] Without adjustment M with adjustment.
Calibration in the range of O — 360 ° at a calibration interval of 45°.

The results of calibration and associated measurement uncertainties are reported in table below.

Nominal Angle Standard Reading UuC* Reading Error Uncertainty

NO Turning Direction . . . . .
) ) £ ) (%)

1 0/3460 360 359 =] 3.0

2 45 45 43 -2 3.0

3 20 Q0 87 -3 3.0

4 135 135 132 & 3.0

Clockwise

5 180 180 179 -1 3.0

o} 225 225 228 3 3.0

7 270 270 273 3 3.0

8 315 315 318 3 3.0

9 0/360 360 359 -1 3.0

10 45 45 43 -2 3.0
11 Q0 Q0 87 -3 30
12 135 135 132 -3 3.0

Counter Clockwise

13 180 180 179 -1 3.0
14 225 225 228 3 3.0
156 270 270 273 3 3.0
16 3186 316 318 3 3.0

UUC*: Unit Under Calibration The reported expanded uncertainty is based on standard uncertainty multiplied by a coverage fac-

tor k=2 providing a level of confidence of approximately 95%

***cnd of Certificate of Calibration***

NAC

L Mkar st ASSOCIATES CO.,LTD,



63/14-15,67/35-36, Soi Petchkasem7,7/1, Petchkasem Rd,
NAC Watthapra, Bangkokyai,Bangkok 10600 Thailand.
BT PSSO e Cat T Tel: (66) 02-8680812#13 Fax.: (66) 02-8680860 www.jiranatee.com

CERTIFICATE OF CALIBRATION

Certificate No: WS-13072021
Page 1 of 2 pages
Measurement Item : Cup anemometer with data logger.

Manufacturer : Data logger: Novalynx.

: Cup anemometer: Novalynx.

. |
Model/Type . Data logger: 200-WS-25LB. { REVIEW BY %M%M’ %)

wiiary

: Cup anemometer: WS-02F.

T e v

1
{ APPROVED BY .24
Serial Number : Data logger: AS3785. g
: Cup anemometer: -. ] 2?/? /Qe,
| INEXT GAL: DATE Mo
ID No : Data logger: RYG_FS0413.
: Cup anemometer: -
Customer . ALS laboratory group (Thalland) co., ltd.
: 104 Phatthanakan 40, Phatthanakan Rd, Khwaeng Suan Luang, Khet Suan Luang, Bangkok 10280
Thailand.
Test Conditions : Wind tunnel cross test section ares Q00 em’
: Anemometer frontal area 100 cm’
: Diameter of mounting pipe - mm
: Blockage ratio of test object 0111 [-]
Test Conditions 1 Air temperature 24.8 +0.8 'C
: Air pressure 10074  +0.4 hPa
. Relative air humidity 524 +3.5 %RH
Calibration Procedure Calibration was carried out base on;

IEC 61400-12-1 €D.1: 20056-Power Performance Measurements of Electricity Producing Wind
Turbines;
MEASNET Anemometer Calibration Procedure - Version 2: 2009;

Traceability This calibration documenis the traceable to national standard, Which realize the unit of
measurements according to the Iinternational system of units (SI) through Naticnal Institute of
Metrology Thailand (NIMT).

Measurement Date : Jul 29, 2021.
Issued Date : Jul 29, 2021,
Calibrated by Approved Signatory: ...l
IZI Mr. Sorawit Thachalad Mr. Parinya Booncharoen

[ Miss Orathai Wiwatwittaya Technical Support
A( and Calibration Manager

JIRANATE ASSOCIATES Co, L

THIS CERTIFICATE MAY NOT BE REPROCEDUCED €XCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN
OBTAINED IN WRITING FROM THE LABORATORY.



63/14-16,67/36-36, Soi Petchkasem7,7/1, Petchkasem Rd,
Watthapra, Bangkokyai,Bangkok 10600 Thailand.

NAC

HRANATEE ASSOCIATES COLLTD

Continuation of Cerlificate of Calibration Number

Result of calibration:

W without adjustment

O with adjustment

Calibration in the range of 1 — 16 m/s at a calibration interval of 1 m/s.

Tel: (66) 02-8680812#13 Fax.: (66) 02-8680860 www.jiranatee.com

Certificate No: WS-13072021

The results of calibration and associated measurement uncertainties are reported in the table below.

Page 2 of 2 Pages

Vgrp Reading Vuuer Reading Error Uncertainty

m/s m/s (m/s) (%)
2.067 20 -0.1 2.4
4.138 4.1 0.0 1.2
6.03 6.1 0.1 0.97
7.99 80 0.0 0.84
10.00 10.1 0.1 0.59
12.03 12.2 0.2 0.72
13.99 14.3 0.3 0.47
15.98 16.4 0.4 0.356
15.03 16.3 0.3 0.38
12.99 13.1 0.1 0.69
11.01 L ) 0.1 0.57
.01 20 0.0 0.87
6.99 7l 0.1 0.81
5177 &.1 -0.1 0.97
2972 3.1 0.1 1.6
1.044 09 -0.1 5.3

UUC*: Unit Under Calibration

The reported expanded uncertainly is based on standard uncertainty mulliplied by a coverage factor k=2

confidence of approximately 95%

Appendix 1: Instrumentations

providing a level of

Calibration Certificate Report
NO Sensor Manufacturer Model/Type Range
Date Number

1 Pitot static TESTO INC. 06352146 duly 16, 2020 Mw-0035-20 5 - 30 m/s

2 Precision Differential Pressure Meter Zoglab DPM2500 July 16, 2020 MW-0035-20 5 - 30 m/s

3 Alr velocity transducer (hot wire) TSI INC. 8455-12 July 20, 2020 MW-0036AA-20 0-8m/s

4 Temperature Zoglab DSR-THP March 30, 2021 CL-027-64 -30 - 70°C

5 Relative humidity Zoglab DSR-THP March 30, 2021 RH-03032021 0 - 100 %RH
6 Atmospheric pressure Zoglab DSR-THP March 30, 2021 BP-01032021 500 - 1100 hPa
7 Wind tunnel E8SOM MP330D 0 - &0 Hz

***End of certificate of calibration***

NAC

JIRANATE ASSOCIATES CO.,, LTD




63/14-15,67/356-36, Soi Petchkasem7,7/1, Petchkasem Rd,
NAC Watthapra, Bangkokyai,Bangkok 10600 Thailand.
HRANATEE ASSOCIATES COLLTD Tel: (66) 02-8680812#13 Fax.: (66) 02-8680860 www.jiranatee.com

CERTIFICATE OF CALIBRATION

Certificate No.. WD-13072021

Page 1 of 2 pages
Measurement Item : Wind direction sensor with data logger.

Manufacturer : Data logger: Novalynx.

: Wind direction sensor: Novalynx.

Model/Type : Data logger: 200-WS-25LB.
¢ Wind direction sensor: WS-02F,

Serial Number : Data logger: A5375.

: Wind direction sensor: -,

ID No : Data logger: RYG_FS0413.

: Wind direction sensor: -

Customer : ALS laboratory group (Thailand) Co.Ltd.

104 Phatthanakan 40, Phalthanakan Rd.Khwaeng Suan Luang, Khet Suan Luang, Bangkok 10280
Thailand.

Environmental Condition:

The measurement was carried out in an ambient temperature of (234;3)&0‘ and relative humidity of (40+10)%,

Measurement Method:

The wind direction sensor calibration according to comparison method with reference angle measurement electronic theodolite and
line laser is used for axis control, The measurement were taken at 45° intervals in clockwise and counterclockwise

directions.

Note: The UUC was warmed up for 1 hour prior to the calibration being performed

Traceability:

The measurement results are traceable to the international system of units (SI) through Certificate No.. CC563-07-0045,
Certificate No.: KWS63/0044,

Measurement Date Jdul 29, 2021.
Issued Date »Jul 29, 2021.

$/’Z:=?/L,
Performed by NAC Approved SIgNatoryi. ... e s s e s s e e seess s
v Mr. Sorawit Thachalad

Mr. Parinya Booncharoen.
JIRANATE ASS
O Miss Orathai Wiwatwittaya OCIATRS CO., LTD), —

and Calibration Manager

THIS CERTIFICATE REPORT MAY NOT BE REPROCEDUCED EXCEPT IN PULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN
OBTAINED IN WRITING PROM THE LABORATORY,



NAC

RANATEE ASSOCIATES COLTD

63/14-15,67/35-36, Soi Petchkasem7,7/1, Petchkasem Rd,
Watthapra, Bangkokyai,Bangkok 10600 Thailand.
Tel: (66) 02-8680812#13 Fax.. (66) 02-8680860 www.jiranatee.com

Continuation of Certificate of Calibration Number

Result of calibration: [] Without adjustment M with adjustment.
Calibration in the range of O - 360 ° at & calibration interval of 45°.

The results of calibration and associated measurement uncertainties are reported in table below.

Certificate No: WD-13072021

Pages 2 of 2 pages

Nominal Angle Standard Reading UUC* Reading Error Uncertainty

NO Turning Direction ) ) ) ) .
) () ) ) (")

1 0/360 360 359 =] 30
2 45 45 42 -3 3.0
3 Q0 Q0 87 -3 3.0
4 136 136 134 =] 3.0

Clockwise
5 180 180 181 1 3.0
o} 225 225 228 3 3.0
7 270 270 273 3 3.0
8 316 3156 318 3 3.0
Q 0/360 360 359 -1 3.0
10 45 45 42 -3 3.0
11 Q0 Q0 87 -3 3.0
12 135 135 134 =] 30
Counter Clockwise

13 180 180 181 1 3.0
14 225 225 228 3 30
156 270 270 273 3 3.0
16 3156 318 318 3 3.0

UUC* Unit Under Calibration The reported expanded uncertainty is based on standard uncertainty multiplied by a coverage fac-

tor k=2 providing a level of confidence of approximately 956%

***2nd of Certificate of Calibration***

NAC

JIRANATE ASSOCIATES CO., LTD.




RYG_ENO038

NAC TEST REPORT
CUSTOMER NAME - ALS Laboratory Group (Thailand) Co., Ltd. [U3t touaaied wauesmes niU (Usswelve) S17%9)]
EQRIPMENT NAME : THC Analyzer
MANUFACTURER : HORIBA MODEL  : APHA-370 |SERIAL NO : U430GTHB
STANDARD GAS CONCENTRATION (PPM) : 506.1 PPM CYLINDER NO : CC734373
CYLINDER PRESSURE (pslg) : 1,600 PSI CERTIFIED DATE : 12/05/2020
CERTIFIED BY : AIRGAS EXPIRED DATE 1 12/05/2028
TEST RESULTS
TEST RESULTS
POINT NO
IDEAL |ACTUAL CH4|ERROR CH4|%ERROR CH4| ACTUAL THC|ERROR THC|%ERROR THC
ZERO 0.000 0.000 0.000 - 0.000 0.000 =
1 10.000 10.240 0.240 2.40 10.210 0.210 2.10
2 20.000 20.230 0.230 1:15 20.200 0.200 1.00
3 30.000 30.120 0.120 0.40 30.170 0.170 0.57
q 40.000 40.000 0.000 0.00 40.000 0.000 0.00
AVERAGE (%) 0.99 0.92
PPM
50
—— IDEAL
40 1
—B— ACTUAL CHA
30
A ACTUAL THC
20
Linear (ACTUAL
THO)
10
: ‘ [ | ; PPM REVIEW BY ’Pham'\alﬂ ..........
0.000 10.000 20.000 30.000 40.000 50.000 :
APPROVED BY .2 ‘A//' .....
1)
NEXT CAL. DATE 14“’20‘5
<~ D b
CALIBRATED BY it 0 .. ’5 ATNAY, TE ]4’/' ...... / ..... 2 e,

Ao 6%‘/7‘—"

JIRANATE ASSOCIATES C:5 .11,

fasmstayansdumaiaiiudu : iwihidieuinisvainisg , s 02-868-0812 # 15,16 , E-Mail : Engineer@jiranatee.com

@il 63/14-15,67/35-36 auumasines 7,7/1 uwwasdavimse waunnenlug) namme 10600 s 02-8680812-13 Tnsans 02-868-1889

FO-EN-206 R01/22-10-14


thanita.kulsuriwong
Typewritten Text
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NAC CHECK LIST

JIRANATEE ASSOUIATES COLTD.

CUSTOMER NAME : ALS Laboratory Group (Thailand) Co., Ltd. [U3%% Loueaied wavasmes niu (Usumdlne) 31in]

EQUIPMENT NAME : THC Analyzer

MANUFACTURER  : HORIBA MODEL : APHA-370 SERIAL NO. : .U430GTHB

TEST VALUES

NO. | THC Analyzer ( APHA - 370 ) UNIT BEFORE AFTER
1 |Signal ( CH4) mv 29.500 51.300
2 |Signal (THC) mv 39.200 56.500
s [Sttiar Temp °C , Standard Value : Ambient temp+(5°Cte15°C) 47.300 47.400

Pressure kPa , Standard Value : (Ambient/1013x100-20)+4kPa 81.900 81.800
4 |Ambient kPa current atmospheric pressure 101.500 101.400
5 |purlifire °C , Standard Value : 390 °C to 430 °C 420.200 420.300
kPa , Normal value : 8 kPa to 25 kPa 10.200 10.300

6 |NMHC °C , Standard Value : 230 °C to 260 °C 243,000 243.200
7 |DC 24V V , Standard Value : 24 V + 0.5V 23.900 23.900
8 |DC5V V , Standard Value : 5V £ 0.5V 5.000 5.000
9 |Bypass (Optional) L/min, Normal value : 0.9 L/min + 0.3 L/min
10 |Over Flow (Opticnal) L/min, Standard Value : 0.8 L/min or More
11 |CH4 Samping Reading PPM 2,900 3.680
12 [NMHC Samping Reading PPM 0.720 0.230
13 |THC Samping Reading PPM 3.620 3.730
14 |Zero Gas CH4/THC PPM 0.27/0.32 0.00/0.00
15 [Span Gas PPM 37.80/37.85 40.0/40.0
G |Gas HZ ... Y 20 PSI 20 20

Remark : Reference EX-EN-017-56 , Ambient HC Monitor APHA-370 Operetion Manual Page #81
Remark : ( Ambeint temperature = 5°C to 40°C )

2INSNATIVNU
- Service Maintenance
S1BALLEIANISANIUNG

NANISALEUNIS
- Feuias WwIasEInsasiiunsnsTnlanuund

sl

, -
CALIBRATED BY -..... 0D ‘:r”““"‘q?"“’ .....................................

™ 4
CHECKED BY o Py JM R, S NAC

JIRANATE ASSOCIATES . = . 1.

e e ————

DATE : ]4*/' /Lt7
e, 14/1 /65

foansdoyanisinuwaiiniiandy ; Wmthideuinswdnisee |, ns 02-868-0812 # 15-16 , E-Mail : Engineer@jiranatee.com

Laufl 63/14-15,67/35-36 YUNTTNEY T,7/1 DUUIWYTINEY LYTAsnes LwAUINBNIAE] NN 10600 Tns 02-868-0812-13 5a5 02-868-1889

FO-EN-207 RO0/01-08-13



SITHIPORN ASSOCIATES CO.,,LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd.,Bangbumru, Bangplud Bangkok 10700 THAILAND.
Tel.0-2435-8800 Fax.0-2433-1679 e-mail:cal-center@sithiphorn.com http://www.sithiphorn.com

NSC-TISI-TIS 17025
CALIBRATION 0394

Cert. No. : ACC21009
Pages : lof3

Calibration Certificate

Equipment : SOUND CALIBRATOR
Manufacturer : RION

Model : NC-74

Serial No.: 34178123

ID No.: RYG FS0215
Condition As Found : GOOD

ALS LABORATORY GROUP (THAILAND) CO., LTD.
104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,

BANGKOK, 10250 THAILAND.

Customer :

e

Lgsstiom ; ° neview gy | ke T
Ambient Temperature : (23.0+3) °C
Progeiins L 1013 =3 £a APPROVED BY \cg’(:@
Relative Humidity : ( 50.0 £20 ) %

i NEXT CAL. DATE CHB/ZZ

05 AUGUST 2021
09 AUGUST 2021
11 AUGUST 2021

Received Date :
Calibration Date :
Date of Issue :

Calibrated by : Nathakorn Pisutpaisan

[ (et

( Thanakul Petchurai

Approved by :

This certificate is issued in accordance with the requirements of ISO/IEC 17025 standard, may not be reproduced

other than in full, except with the prior written approval of the head of Calibration Laboratory.

QF-TS12-04-04-020664



SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
associates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert, No. : ACC21009
Job No. : VC64AC0058

Pages : 20f3
Calibration Procedure : CP-AC-03

Calibration Method :
This equipment was calibrated by based on IEC-60942-2_003 Standard.

The sound pressure level, frequency and total distortion of the sound calibrator was measured using the reference

microphone.

Condition of this result of calibration :

1. Reference Standard Instruments :

Instrument Model Serial No. Cert. No. Due Date
Waveform Generator 33511B MY52302742 EF-OOI"1721 10-Feb-22
Digital Multimeter 33461A MY53220104  EEL.BP. 05‘{_0264 10-Feb-22
Digital Multimeter 8B46A 1997025 EEL.BP. 06/0264 05-Feb-22
Digital Multimeter 33461A MY53220116  EEL.BP. 04/&)264 10-Feb-22
Programmable Attenuator MAT-1070 62100114 1500-0777?1]3 08-Mar-22
Condenser Microphone 4180 2977900 AA-1008-21 05-Feb-22
Measuring Amplifier NA-42KAI 34560495 AA-3003:21 16-Feb-22
Audio Analyzer AVR-3360A  V744B6069 EF-00 1:,0'-21 10-Feb-22

2. This result of calibration was found accurate as shown on date and place of calibratit;n for this calibrated item only.
3. This certificate is traceable to the international system of unit maintained at : .

3.1 National Institute of Metrology (Thailand). |

3.2 Thailand Institute of Scientific and Technological Research (TISTR).

QF-TS12-04-04-020664

— L5 7



SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
associates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert, No, : ACC21009
Job No. : VC64AC0058

Pages : 3of3

Result of calibration :

1. Sound pressure level

Specified sound Measured Deviated Tolerance

pressure level value value . Uncertainty limit

(dB) (dB) (dB) ~(dB) (dB)

94 94.06 0.06 0.14 0.40

2. Frequency !

- Specified Measured Deviated Tolerance

Frequency value value Uncertainty , limit

(Hz) (Hz) (%) (%) (%)

1000 1001.5 0.1 0.1 {10

3. Total distortion

Measured value ( % ) Uncertainty (%) | ~ Tolerance limit (% )
1.67 010 3.0

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

or any value following calculation,providing 2 lavel of confidence of approximately 95 %

End of Calibration Certificate

QF-TS512-04-04-020664



SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd_,Bangbumru, Bangplud Bangkok 10700 THAILAND.

Tel.0-2435-8800 Fax.0-2433-1679 e-mail:cal-center@sithiphorn.com http://www.sithiphorn.com

NSC-TISI-TIS 17025
CALIBRATION 0394

Equipment : SOUND LEVEL METER
Manufacturer : RION
Model : NL-42/ Microphone UC-52 / Preamplifier NH-24
Serial No.: 01073423 /169513 / 73684
ID No.: RYG FS0386
Condition As Found : GOOD
Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD.

104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,

KHWAENG PHATTHANAKAN, KHET SUAN LUANG,

BANGKOK, 10250 THAILAND.
Location : - S ,
Ambient Temperature : (230 £3) °C | REVIEW BY Ay for 7. E
Pressure : (101.3 £3) kPa :
Relative Humidity : ( 50.0 £20 ) % . APPROVED BY

¥/¥ /99
'\ F'
Received Dt & 06 TULY 2021 A EOMEDRTE ............... 2. :
Calibration Date : 07-08 JULY 2021
Date of Issue : 13 LY 2021
Calibrated by : Nathakorn Pisutpaisan

Calibration Certificate

Cert. No. : ACL21067
Pages : lof8

Approved by : 7 %
Tt

( Thanakul Petchurai

This certificate is issued in accordance with the requirements of ISO/IEC 17025 standard, may not be reproduced

other than in full, except with the prior written approval of the head of Calibration Laboratory.

QF-TS12-04-04-020664



SITHIPORN, SITHIPORN ASSOCIATES CO.LTD.
HESRRINEES CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL21067
Job No. : VC64AC0052

Pages : 20f8
Calibration Procedure : CP-AC-01

Calibration Method :
This equipment was calibrated by based on IEC-61672-3 (2013) Standard for sound level meter (SL.M).

The SLM had tests to Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Reference
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 :

Instrument Model Serial No. Cert. No. Due Date
Waveform Generator 33210A MY48017076 EF-0012-21 10-Feb-22
Waveform Generator 33511B MY52302742 EF-0011-21 10-Feb-22
Digital Multimeter 33461A MY 53220104 EEL.BP. 05/0264 10-Feb-22
Digital Multimeter 33461A MY53220076 EEL.BP. 03/0264 08-Feb-22
Digital Multimeter 33461A MY53220116 EEL.BP. 04/0264 10-Feb-22
Programmable Attenuator MAT-1070 62100114 1500-07774E 08-Mar-22
Condenser Microphone 4180 2977900 AA-1008-21 05-Feb-22
Measuring Amplifier NA-42KA] 34560495 AA-3003-21 16-Feb-22

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

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

3.1 National Institute of Metrology (Thailand).
3.2 Thailand Institute of Scientific and Technological Research (TISTR).

QF-TS12-04-04-020664

AT



SITHIPORN,; SITHIPORN ASSOCIATES CO.LTD.
RN LR CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL21067
Job No. : VC64AC0052
Pages : 30f8

Summary of Measurement Result :

Uncertainty Maximum-permitted
Parameter Pass Fail uncertainty 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 4 - 0.3 0.7
4. Electrical 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 to 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 linearity on the reference level range v - 0.2 0.3
8. Level linearity including the level range control 4 = 0.2 0.3
9. Tone burst response v - 0.2 0.3
10. Peak C sound level v = 0.2 035
11. Overload indication v = 0.2 0.25
12. High level stability v - 0.1 0.1

QF-TS12-04-04-020664

.



SITHIPORN,; SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

associates

Continuation of Calibration Certificate

Result of calibration :

1. Absolute sensitivity

Cert. No. : ACL21067
Job No. : VC64AC0052

Pages

Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.96) 93.9 0.0 =03

2. Self-generated noise
2.1 Normal test

Measured Value

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

Frequency Measured value
Weighting (dB)
A - weight 13.6
C - weight 20.2
Flat 25.8

3. Acoustical signal tests of frequency weightings

Meter free-field acoustic response at a level of 84 dB

: 40f8

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) : i Acceptance
Flat C-weight A-weight o
Limits
125 0.2 0.2 0.3 +1.5
1000 0.0 0.0 0.0 +1.0
8000 1.2 1.3 1.3 +5.0

QF-TS12-04-04-020664




SITHIPORN)

associates

SITHIPORN ASSOCIATES CO.,LTD.

CALIBRATION LABORATORY

Continuation of Calibration Certificate

4. Electrical signal tests of frequency weightings

Weighting network response with relative to 1 kHz.

Cert. No. : ACL21067
Job No. : VC64AC0052

Pages : S5of8

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) Acceptance
Flat C-weight A-weight o
Limits
63 0.0 0.0 0.0 +2.0
125 0.0 0.0 0.0 +1.5
250 0.0 0.0 0.0 £1S
500 0.0 0.1 0.0 =1S
1000 0.0 0.0 0.0 +1.0
2000 0.0 0.1 0.0 =20
4000 0.0 0.1 0.0 +3.0
8000 0.1 0.1 0.1 +5.0
5. Frequency and time weightings 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
Flat 94.0 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
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 94.0 94.1 0.1 +0.3

QF-TS12-04-04-020664

It



SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.

associates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

7. Level linearity on the reference level range

QF-TS12-04-04-020664

Anticipated Measured Deviated Acceptance
Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.0 0.0 Sl
136.0 136.0 0.0 1]
135.0 135.0 0.0 oAl
134.0 134.0 0.0 7.1
133.0 133.0 0.0 +:1.1
132.0 132.0 0.0 1.1
131.0 131.0 0.0 %11
129.0 129.0 0.0 +1.1
124.0 124.0 0.0 + 1.1
119.0 119.1 0.1 +1.1
114.0 114.0 0.0 il
109.0 109.0 0.0 = |
104.0 104.1 0.1 =S|
99.0 99.0 0.0 1.1
94.0 94.0 0.0 +1.1
89.0 89.0 0.0 + 1.1
84.0 84.0 0.0 e |
79.0 79.0 0.0 = 1ol
74.0 74.0 0.0 =l
69.0 69.0 0.0 =
64.0 64.0 0.0 =i
59.0 59.0 0.0 HF ]
54.0 54.0 0.0 +1.1
49.0 49.0 0.0 +1.1
44.0 44.0 0.0 + 1.1
39.0 39.0 0.0 +1.1
34.0 34.0 0.0 1.1
30.0 29.9 -0.1 +1.1
29.0 28.9 -0.1 * 1.1
28.0 279 -0.1 +1.1
27.0 26.9 -0.1 + 1.1
26.0 25.9 -0.1 + 1.1
25.0 24.9 -0.1 +1.1

Cert. No. : ACL21067
Job No. : VC64AC0052

Pages

: 60f8

bt o



SITHIPORN); SITHIPORN ASSOCIATES CO.LTD.
CALIBRATION LABORATORY

associates

Continuation of Calibration Certificate

Cert. No. : ACL21067

Job No. : VC64AC0052
Pages : Tof8
8. 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 e
9. Tone burst response
Time Tone burst Anticipated Measured Deviated Acceptance
duration, Tb Cycle Value Value Value Limits
Weighting (ms) (dB) (dB) (dB) (dB)
0.25 1 108.0 108.0 0.0 1550
Fast 2 8 117.0 117.0 0.0 KO -2.5
200 800 134.0 134.1 0.1 +1.0
—_— 2 8 108.0 108.0 0.0 155750
200 800 127.6 127.6 0.0 +1.0
0.25 1 99.0 98.9 -0.1 1552500
SEL 2 8 108.0 108.0 0.0 B0 =25
200 800 128.0 128.1 0.1 +1.0
10. Peak C sound level
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value, Lepeak Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 =
One 136.4 135.6 -0.8 +3.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 -
Positive half cycle 135.4 135.1 -0.3 2.0
Negative half cycle 135.4 135.1 -0.3 +2.0

QF-TS12-04-04-020664
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SITHIPORN; SITHIPORN ASSOCIATES CO.,LTD.

associates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL21067

Job No. : VC64AC0052
Pages : 8of8
11. Overload indication
Measured value ( dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) (dB)
89.6 89.7 0.1 =[5
12. High level stability
SLM Display | SLM Display Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 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 %

End of Calibration Certificate

QF-TS12-04-04-020664
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SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd, Bangbumru, Bangplud Bangkok 10700 THAILAND. “NSC-TISI-TIS 17025
Tel.0-2435-8800 Fax.0-2433-1679 e-mail:cal-center@sithiphorn.com http.//www.sithiphorn.com ~ CALIBRATION 0394

Cert. No. : ACL21080

Pages : 1of8
[ ] L] [ ]
Calibration Certificate
Equipment : SOUND LEVEL METER
Manufacturer : RION
Model : NL-42/ Microphone UC-52 / Preamplifier NH-24
Serial No.: 00597169 /180411 / 88181
ID No.: RYG FS0439
Condition As Found : GOOD
Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD.

104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND.

Location : ® Q

s REVIEWBY ... J /2l /.
Ambient Temperature : { 230 &3 } " -
Pressure : (1013 =3 ) . kPa APPROVED BY _ \-ﬁ“ﬁ?\ )
Relative Humidity : ( 50.0 £20 ) %

| Next cac. oare . £/8/22
Received Date : 05 AUGUST 2021 :
Calibration Date : 06 -10 AUGUST 2021
Date of Issue : 11 AUGUST 2021
Calibrated by : Nathakorn Pisutpaisan

Approved by : / m

( Thanakul Petchurai

This certificate is issued in accordance with the requirements of ISO/IEC 17025 standard, may not be reproduced

other than in full, except with the prior written approval of the head of Calibration Laboratory.

QF-TS12-04-04-020664



SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
ch ds CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. No. : ACL21080
Job No. : VC64AC0058
Pages : 20f8

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 Reference

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 :

Instrument Model Serial No. Cert. No. Due Date
Waveform Generator 33210A MY48017076 EF-0012-21 10-Feb-22
Waveform Generator 33511B MY52302742 EF-Q@El=2 10-Feb-22
Digital Multimeter 33461A MY53220104 EEL.BP. 05/0264  10-Feb-22
Digital Multimeter 8846A 1997025 EEL.BP. 06/0264  05-Fcb-22
Digital Multimeter 33461A MY53220116 EEL.BP. 04/0264  10-Feb-22
Programmable Attenuator MAT-1070 62100114 1500-07774E 08-Mar-22
Condenser Microphone 4180 2977900 AA-1008-21 05-Feb-22
Measuring Amplifier NA-42KAI 34560495 AA-3003-21 16-Feb-22

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

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

3.1 National Institute of Metrology (Thailand).
3.2 Thailand Institute of Scientific and Technological Research (TISTR).

QF-TS12-04-04-020664
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SITHIPORN,; SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

associates

Continuation of Calibration Certificate

Summary of Measurement Result :

Cert. No. : ACL21080
Job No. : VC64AC0058

Pages : 3of8

Uncertainty Maximum-permitted
Parameter Pass Fail uncertainty 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 g 0.3 0.7
4. Electrical 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 to 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 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 burst response 4 = 0.2 0.3
10. Peak C sound level v = 0.2 0.35
11. Overload indication v 5 0.2 0.25
12. High level stability v 3 0.1 0.1

QF-TS12-04-04-020664
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
RFEREinYes CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL21080
Job No. : VC64AC0058

Pages : 40f8

Result of calibration :

1. Absolute sensitivity

Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.96) 93.9 0.0 0.3

2. Self-generated noise
2.1 Normal test

Measured Value
(dB)
14.4

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

Frequency Measured value
Weighting (dB)
A - weight 11.6
C - weight 175
Flat 23.0

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

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) : : Acceptance
Flat C-weight A-weight .
Limits
125 0.2 0.3 0.3 + 1.5
1000 0.0 0.0 0.1 £ 110
8000 1.3 1.4 1.4 +5.0

QF-TS12-04-04-020664



SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.

associates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

4. Electrical signal tests of frequency weightings

Weighting network response with relative to 1 kHz.

Cert. No.
Job No.

Pages

: ACL21080
: VC64AC0058
: Sof8

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) s ; Acceptance
Flat C-weight A-weight N
Limits
63 -0.1 0.0 -0.1 +2.0
125 0.0 0.0 0.0 £1:5
250 0.0 0.0 0.0 £5:3
500 0.0 0.0 0.0 FES
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
8000 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 Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
A - weight 94.0 0.0 -
C - weight 94.0 0.0 +0.2
Flat 94.0 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
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 94.0 94.0 0.0 +0.3

QF-TS12-04-04-020664
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
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CALIBRATION LABORATORY

Continuation of Calibration Certificate

7. Level linearity on the reference level range

QF-TS12-04-04-020664

Anticipated Measured Deviated Acceptance
Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.0 0.0 =10
136.0 136.0 0.0 423 41
135.0 135.0 0.0 2o il
134.0 134.0 0.0 |
133.0 133.0 0.0 +1.1
132.0 132.0 0.0 +1.1
131.0 131.0 0.0 +1.1
129.0 129.0 0.0 +1.1
124.0 124.0 0.0 +1.1
119.0 119.0 0.0 + 1.1
114.0 114.0 0.0 + 1.1
109.0 109.0 0.0 + 1.1
104.0 104.0 0.0 + 1.1
99.0 99.0 0.0 =1.1
94.0 94.0 0.0 1.1
89.0 89.0 0.0 + 1.1
84.0 84.0 0.0 + 14
79.0 79.0 0.0 S h
74.0 74.0 0.0 £t
69.0 69.0 0.0 27
64.0 64.0 0.0 Tl
59.0 59.0 0.0 a1l
54.0 54.0 0.0 + 1.1
49.0 49.0 0.0 +1.1
44.0 44.0 0.0 +1.1
39.0 39.0 0.0 + 1.1
34.0 339 -0.1 + 1.1
30.0 29.9 -0.1 + 1.1
29.0 28.9 -0.1 + 1.1
28.0 27.9 -0.1 + 1.1
27.0 26.9 -0.1 + 1.1
26.0 25.8 -0.2 + 1.1
25.0 249 -0.1 + 1.1

Cert. No. : ACL21080

Job No.
Pages

: VC64AC0058
: 60of8
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
BABREIS ST CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL21080
Job No. : VC64AC0058

Pages : 7of8
8. 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 =11
9. Tone burst response
Time Tone burst Anticipated Measured Deviated 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 8 117.0 117.0 0.0 L0 25
200 800 134.0 134.0 0.0 +1.0
e 2 8 108.0 108.0 0.0 S =00
200 800 127.6 127.6 0.0 +1.0
0.25 1 99.0 98.9 -0.1 Ty =5l
SEL 2 8 108.0 108.0 0.0 RO
200 800 128.0 128.0 0.0 +1.0
10. Peak C sound level
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value, Lepeak Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 =
One 136.4 135.3 -1.1 +3.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 =
Positive half cycle 135.4 1352 -0.2 +2.0
Negative half cycle 1354 135.2 -0.2 +2.0

QF-TS12-04-04-020664
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Continuation of Calibration Certificate

Cert. No. : ACL21080

Job No. : VC64AC0058
Pages : 80f8
11. Overload indication
Measured value ( dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) (dB)
89.6 89.6 0.0 +1.5
12. High level stability
SLM Display | SLM Display Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 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-TS12-04-04-020664

End of Calibration Certificate
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CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd,,Bangbumru, Bangplud Bangkok 10700 THAILAND.
Tel.0-2435-8800 Fax.0-2433-1679 e-mail:cal-center@sithiphorn.com http://www.sithiphorn.com

NSC-TISI-TIS 17025
CALIBRATION 0394

Cert. No. : ACL21099

Pages : 10of8

Calibration Certificate

Equipment :
Manufacturer :
Model :

Serial No.:

ID No.:

Condition As Found :

Customer :

Location :

Ambient Temperature :

Pressure :
Relative Humidity :

Received Date :
Calibration Date :
Date of Issue :

Calibrated by :

Approved by :

SOUND LEVEL METER

RION

NL-42/ Microphone UC-52 / Preamplifier NH-24
01073608 / 172153 / 85748

RYG FS0387

GOOD

ALS LABORATORY GROUP (THAILAND) CO., LTD.
104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND.

| REVIEWAY . ‘”"lm"y

(230 +£3) °C i

(1013 £3 ) kPa 5: @;ﬁf

( 50.0 £20 ) 5 | APPROVED BY ... 550l
|

l
IR R R ............coove..
01 SEPTEMBER 2021

13-15 SEPTEMBER 2021
16 SEPTEMBER 2021

Nathakorn Pisutpaisan

/ATt

( Thanakul Petchurai

This certificate is issued in accordance with the requirements of ISO/IEC 17025 standard, may not be reproduced

other than in full, except with the prior written approval of the head of Calibration Laboratory.

QF-TS12-04-04-020664



SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
RERREERGED CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. No. : ACL21099
Job No. : VC64AC0066
Pages : 20f8

Calibration Procedure : CP-AC-01

Calibration Method :

This equipment was calibrated by based on IEC-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 Reference
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 :

Instrument Model Serial No. Cert. No. Due Date
Waveform Generator 33210A MY48017076 EF-0012-21 10-Feb-22
Waveform Generator 33511B MY52302742 EF-0011-21 10-Feb-22
Digital Multimeter 33461A MY53220104 EEL.BP.05/0264 10-Feb-22
Digital Multimeter 33461A MY53220076 EEL.BP. 03/0264 08-Feb-22
Digital Multimeter 8846A 1997025 EEL.BP. 06/0264  05-Feb-22
Programmable Attenuator MAT-1070 62100114 1500-07774E 08-Mar-22
Condenser Microphone 4180 2977900 AA-1008-21 05-Feb-22
Measuring Amplifier NA-42KAI 34560495 AA-3003-21 16-Feb-22

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

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

3.1 National Institute of Metrology (Thailand).
3.2 Thailand Institute of Scientific and Technological Research (TISTR).

QF-TS12-04-04-020664
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SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

associates

Continuation of Calibration Certificate

Summary of Measurement Result :

Cert. No. : ACL21099
Job No. : VC64AC0066

Pages : 30f8

Uncertainty Maximum-permitted
Parameter Pass Fail uncertainty of
) measurement (dB)
1. Absolute sensitivity v ~ 0.2 N/A
2. Self-generated noise v - 0.1 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 . 0.3 0.7
4, Electrical 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 to 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 linearity on the reference level range v 2 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 3 0.1 0.1

QF-TS12-04-04-020664
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SITHIPORN, SITHIPORN ASSOCIATES CO.,LTD.

associates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Result of calibration :

1. Absolute sensitivity

Cert. No. : ACL21099

Job No.
Pages

Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.96) 93.9 0.0 +0.3

2. Self-generated noise
2.1 Normal test

Measured Value
(dB)

151

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

Measured value

Frequency

Weighting (dB)

A - weight 11.6

C - weight 17:7
Flat 23.3

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

: VC64AC0066
: 40f8

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) Flat C-weight A-weight Accc;:pt.ancc
Limits
125 0.7 0.7 0.7 +1.5
1000 0.0 0.0 0.0 = 1.0
8000 -2.9 -2.8 -2.8 +5.0

QF-TS12-04-04-020664
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SITHIPORN,; SITHIPORN ASSOCIATES CO.LTD.
CALIBRATION LABORATORY

associates

Continuation of Calibration Certificate

4. Electrical signal tests of frequency weightings

Weighting network response with relative to 1 kHz.

Cert. No.
Job No.

Pages

: ACL21099
: VC64AC0066

: 50f8

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) A : Acceptance
Flat C-weight A-weight e
Limits
63 0.1 =1 -0.1 +2.0
125 0.0 0.0 -0.1 +1.5
250 0.0 -0.1 -0.1 =S
500 0.0 0.0 -0.1 kS
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
8000 0.0 0.0 0.0 +5.0
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
A - weight 94.1 0.0 =
C - weight 94.0 0.0 052
Flat 94.1 0.0 +0.2
5.2 Time weighting at 1 kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
Fast 94.1 0.0 =
Slow 94.0 0.0 +0.1
Leq 94.1 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 94.0 94.0 0.0 +0.3

QF-TS12-04-04-020664
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Continuation of Calibration Certificate

7. Level linearity on the reference level range

QF-TS12-04-04-020664

Anticipated Measured Deviated Acceptance
Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.0 0.0 A
136.0 136.0 0.0 L=l
135.0 135.0 0.0 s il
134.0 134.0 0.0 +1.1
133.0 132.9 -0.1 + 1.1
132.0 131.9 -0.1 1.1
131.0 130.9 -0.1 + 1.1
129.0 128.9 -0.1 1.1
124.0 123.9 -0.1 +1:1
119.0 119.0 0.0 +1.1
114.0 114.0 0.0 1.1
109.0 109.0 0.0 +1.1
104.0 104.0 0.0 1.1
99.0 99.0 0.0 11
94.0 94.0 0.0 +1.1
89.0 89.0 0.0 +1.1
84.0 84.0 0.0 +1.1
79.0 79.0 0.0 =
74.0 74.0 0.0 = 1t
69.0 69.0 0.0 £ 15
64.0 64.0 0.0 £ 1]
59.0 59.0 0.0 ==l
54.0 54.0 0.0 = 1.1
49.0 49.0 0.0 =i |
44.0 44.0 0.0 +1.1
39.0 39.0 0.0 +1.1
34.0 34.0 0.0 +1.1
30.0 29.9 -0.1 +1.1
29.0 28.9 -0.1 + 1.1
28.0 27.9 -0.1 * 1.1
27.0 26.9 -0.1 + 1.1
26.0 25.9 -0.1 + 1.1
25.0 24.9 -0.1 + 1.1

Cert. No
Job No.

Pages

.+ ACL21099
: VC64AC0066
1 60f8
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Continuation of Calibration Certificate

Cert. No. : ACL21099
Job No. : VC64AC0066

Pages : 70f8
8. 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 il
9. Tone burst response
Time Tone burst Anticipated Measured Deviated Acceptance
duration, Th Cycle Value Value Value Limits
Weighting (ms) (dB) (dB) (dB) (dB)
0.25 1 108.0 107.9 -0.1 Ieieant
Fast 2 8 117.0 116.9 -0.1 0
200 800 134.0 134.0 0.0 +1.0
Sl 2 8 108.0 108.0 0.0 1.5;-5.0
200 800 127.6 127.6 0.0 +1.0
0.25 1 99.0 98.9 -0.1 1555 =5.0
SEL 2 8 108.0 108.0 0.0 JL0F 05
200 800 128.0 128.0 0.0 +1.0
10. Peak C sound level
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value, Lcpeak Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 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 133.0 133.0 0.0 =
Positive half cycle 1354 135.1 -0.3 +2.0
Negative half cycle 135.4 135.1 0.3 +2.0

QF-TS12-04-04-020664
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Continuation of Calibration Certificate

Cert. No. : ACL21099

Job No. : VC64AC0066
Pages : 80f8
11. Overload indication
Measured value ( dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) (dB)
89.5 89.5 0.0 =145
12. High level stability
SLM Display | SLM Display [ Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 +0.3

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

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

QF-TS12-04-04-020664

End of Calibration Certificate
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ELECTRICAL AND ELECTRONICS INSTITUTE

=%
FOUNDATION FOR INDUSTRIAL DEVELOPMENT il;ezZme}
. ) 975 Moo 4, Bangpoo Industrial Estate, Soi 8, Sukhumvit Road km 37, //ﬁ\Q
% Phraek Sa, Mueang Samut Prakan, Samut Prakan 10280 ';i‘:;::g‘:"‘;;’f:
Tel: +66 2709 4860-8 Fax: +66 2324 0917-8
Certificate No.: 0223s5v21
Operation No.: CP2021050033
Certificate of Calibration
Equipment: Sound Level Meter
Manufacturer: RION
Model/Type: NL-42 (Meter), UC-52 (Microphone), NH-24 (Preamptlifier)
Serial No.: 00472127 (Meter), 169440 (Microphone), 72461 (Preamplifier)
ID No.: RYG_FS0302
Customer: ALS Labolatory Group (Thailand) Co.,Ltd.
Address: 104 Phatthanakan 40, Phatthanakan Rd., Khwaeng Phatthanakan

Khet Suan Luang, Bangkok 10250 Thailand

Received Date: 28 May 2021

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

Calibrated Date: 2 - 9 June 2021

Issued Date: 11 June 2021

Calibrated by: Ms. Juntaporn Kunhakom

Approved by:

(0

( Mr. Sittichai S%ﬁuﬂ%ﬁ!

a:oiannsaling
Group MeIREEIND ELECTRONGS NSTITUTE

The reported uncertainty of measurement was based on standard uncertainty multiplied by a coverage factor k = 2.00,
providing a level of confidence of approximately 95%. This certificate may not be reproduced other than in full except

with the prior written approval of the Electrical and Etectronics Institute, Foundation for industrial Development.

Page 1 of 6
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: 02235v21
Calibration Report

Equipment: Sound Level Meter

Manufacturer: RION

Model/Type: NL-42 (Meter), UC-52 (Microphone), NH-24 (Preampilifier)
Serial No.: 00472127 (Meter), 169440 (Microphone), 72461 (Preamplifier)
ID No.: RYG_FS0302

Ambient Temperature: (23+2)°C

Relative Humidity: (50+£15)%

Pressure:; (101.3 + 1.5) kPa

Method of Calibration :-

IEC 61672-3:2013.

Condition of this result of calibration
1. Reference standards instrument :-

Instrument Model Serial No. Cert. No. Due Date

1) Standard microphone 4180 2787490 AA-1001-21 12 January 2022
2) Sine generator 1051 1501442 0151RF20 21 September 2021
3) Arbitrary Function Generator AFG2021 C010063 0099RF20 17 June 2021
4) Programmable Attenuator PA5 2913 EF-0017-21 1 April 2022
5) Programmable Attenuator PA5 2755 EF-0034-20 10 November 2021
6) 6.5 Digit precision multimeter 8846A 9609027 0498EL20 10 August 2021
7) 6.5 Digit precision multimeter 8846A 9610014 0669EL20 27 October 2021
8) Pressure humidity and CL1-P210020 22 March 2022

Temperature Transmitter PTU301 13950484 0176TE21 1 April 2022

2. This result of calibration was found accurate as shown on date and place of calibration only.
3. This certification is traceable to the international system of unit maintained at :-

Reference standards instrument for Acoustic function

- National Institute of Metrology (Thailand)

Reference standards instrument for Electrical function

- National Institute of Metrology (Thailand)

- Electrical and Electronics Institute; ONSC Accredited Calibration No.0119

Result of Calibration:-
Function : 1. Indication at the calibration check frequency

Reference Measured value Deviation Acceptance limits
Acoustic Signal (dB) (dB) (dB) (dB)
94.0 94.0 0.0 +1.0

Note : Absolute sensitivity was established by the use of the Sound Calibrator RION Type NC-74 S/N : 34615278.

Page 2 of 6 F-CAL-005 Ed.1



ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

amyiwwhia:Ennsaing
ELECTRICAL AKD ELECTRONICS INSTITUTE

Certificate No.: 02235vV21
Calibration Report
Function : 2. Self-generated Noise
2.1 Microphone Installed
Measured value
(dB)
15.4

2.2 Microphone replaced by the electrical input signal device

Frequency Measured value
Weighting (dB)
A-weighting 11.3
C-weighting 18.1
Z-weighting 234

Function : 3. Acoustical signal tests of frequency weightings (Without Windscreen)
Meter free-field acoustic response at a level of 84 dB.

Frequency Deviation from various Frequency Weighting Response Curve
C-Weighting A-Weighting Z-Weighting Acceptance limits
(Hz) (dB) (dB) (dB) (dB)
125 0.2 0.6 0.1 +1.5
1000 0.0 0.0 0.0 +1.0
8000 -0.3 -0.3 -0.4 5.0

Function : 4. Electrical signal tests of frequency weightings
Weighting network response with relative to 1 kHz.

Frequency Deviation from various Frequency Weighting Response Curve
C-Weighting A-Weighting Z-Weighting Acceptance limits

(Hz2) (dB) (dB) (dB) (dB)
63 -0.1 -0.1 0.0 +2.0
125 0.0 -0.2 0.0 1.5
250 0.0 -0.1 0.0 1.5
500 0.1 -0.1 0.0 +1.5
1000 0.0 0.0 0.0 +1.0
2000 0.0 0.2 0.0 +2.0
4000 0.0 0.0 0.0 +3.0
8000 0.0 0.0 0.0 +5.0

Function : 5. Frequency and time weighting at 1 kHz
5.1 Frequency weighting at 1 kHz

Frequency Measured value Deviated value Acceptance limits
Weighting (dB) (dB) (dB)
C-weighting 94.0 0.0 +0.2
A-weighting 94.0 0.0 +0.2
Z-weighting 94.0 0.0 +0.2

Page 3 of 6
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) ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT
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H.Eﬂml. AND ELECTRONICS INSTITUTE

Certificate No.: 02235v21
Calibration Report
5.2 Time weighting at 1 kHz

Time Measured value Deviated value Acceptance limits
Weighting (dB) (dB) (dB)

Fast 94.0 0.0 +0.1

Slow 94.0 0.0 +0.1

LAeq 94.0 0.0 +0.1

Function : 6. Long-Term Stability
Long-term stability over 30 minutes, with steady 1 kHz signal at reference level.

Time Period to Reference Record SPL at Deviated value Acceptance limits
Apply Signal SPL Conclusion of Time
(min) (dB) Period (dB) (dB) (dB)
30 94.0 94.0 0.0 0.3
Function : 7. Level Linearity on the reference level range
7.1 Level Linearity on the reference level range, Upper
Anticipated Measured value Deviated value Acceptance limits
Value (dB) (dB) (dB) (dB)
94.0 94.0 0.0 1.1
99.0 99.0 0.0 1.1
104.0 104.0 0.0 +1.1
109.0 109.0 0.0 +1.1
114.0 114.0 0.0 +1.1
119.0 119.0 0.0 =11
124.0 124.0 0.0 +1.1
129.0 129.0 0.0 1.1
130.0 130.0 0.0 1.1
131.0 131.0 0.0 1.1
132.0 132.0 0.0 +1.1
133.0 133.0 0.0 +1.1
134.0 134.0 0.0 +1.1
135.0 135.0 0.0 1.1
136.0 136.0 0.0 1.1
137.0 137.0 0.0 +1.1
7.2 Level Linearity on the reference level range, Lower
Anticipated Measured value Deviated value Acceptance limits
Value (dB) (dB) (dB) (dB)
94.0 94.0 0.0 1.1
89.0 89.0 0.0 +1.1
84.0 84.0 0.0 1.1
79.0 79.0 0.0 +1.1
74.0 74.0 0.0 1.1
69.0 69.0 0.0 +1.1
64.0 64.0 0.0 1.1
59.0 59.0 0.0 +1.1

Page 4 of 6 F-CAL-005 Ed.1
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Certificate No.:

02235v21

Calibration Report
7.2 Level Linearity on the reference level range, Lower (Cont.)

Anticipated Measured value Deviated value Acceptance limits
Value (dB) (dB) (dB) (dB)
54.0 54.0 0.0 +1.1
49.0 49.0 0.0 1.1
44.0 44.0 0.0 +1.1
39.0 39.0 0.0 +1.1
34.0 33.9 -0.1 +1.1
29.0 28.9 -0.1 +1.1
24.0 239 0.1 +1.1
Function : 8. Tone burst response
Time Tone burst Measured Deviated Acceptance limits
Weighting duration, Tb (ms) value (dB) value (dB) (dB)
200 126.0 0.0 +1.0
Fast 2 109.0 0.0 +1.0;-2.5
0.25 99.9 -0.1 +1.5;-5.0
Slow 200 119.6 0.0 +1.0
2 100.0 0.0 +1.0;-5.0
200 120.0 0.0 +1.0
LAE 2 100.0 0.0 +1.0;-2.5
0.25 90.9 -0.1 +1.5;-5.0
Function : 9. Peak C sound level
Number of cycles Anticipated Measured value Deviated value Acceptance limits
in test signal Value (dB) (dB) (dB) (dB)
Complete 125.4 125.2 0.2 +3.0
cycle
Positive 124.4 124.1 0.3 £2.0
half cycle
Negative 124.4 124.1 03 £2.0
half cycle
Function : 10. Overload indication
— Measured value (dB) - Deviated value Acceptance limits
Positive Negative
one-half cycle one-half cycle (dB) (dB)
139.4 139.4 0.0 +1.5
Page 5 of 6 F-CAL-005 Ed.1




- ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: 02235v21
Calibration Report
Function : 11. High-Level Stability
High-level stability over 5 minutes, with steady 1 kHz signal, 1 dB below upper boundary.

Time Pen? dto Reference SPL Recon:d SPL a.t Deviated value Acceptance limits
Apply Signal Conclusion of Time
(min) (dB) Period (dB) (dB) (dB)
5 129.0 129.0 0.0 0.3

Uncertainty of measurement

. Maximum-permitted uncertainty
. Uncertainty
Function of measurement
(dB) (dB)
1) Indication at the calibration check frequency 0.30 Not applicable
2) Self-generated Noise 0.10 Not applicable
3) Acoustical signal tests of frequency weightings 0.30 0.60 (10Hz to 4kHz)
- Free-field sound pressure response level ' 0.70 (>4kHz to 10kHz)
4) Electrical signal tests of frequency weightings 0.20 0.20
5) Frequency and time weighting at 1 kHz 0.20 0.20
6) Long-Term Stability 0.10 0.10
7) Level Linearity on the reference level range 0.30 0.30
8) Tone burst response 0.20 0.30
9) Peak C sound level 0.20 0.35
10) Overload indication 0.20 0.25
11) High-Level Stability 0.10 0.10

Remarks: 1. The acceptance limit is for the deviated value.
2. Acceptance limits was IEC61672-3:2013 Class 2.

- - End of Report - -

Page 6 of 6 F-CAL-005 Ed.1



SITHIPORN ASSOCIATES CO.,LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd,Bangbumru, Bangplud Bangkok 10700 THAILAND.

NSC-TISI-TIS 17025

Tel.0-2435-8800 Fax.0-2433-1679 e-mail:cal-center@sithiphorn.com http: //wwwisithiphorn.com CALIBRATION 0394
Cert. No. : ACC22001
Pages : lof3

Calibration Certificate

Equipment :
Manufacturer :
Model :

Serial No.:

ID No.:

Condition As Found :

Customer :

Location :

Ambient Temperature :

Pressure :
Relative Humidity :

Received Date ;
Calibration Date :
Date of Issue :

Calibrated by :

Approved by :

SOUND CALIBRATOR
RION

NC-75

35002736

TR o
- “h- G X ]

GOOD

ALS LABORATORY GROUP (THAILAND) CO., LTD.
104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND.

(230 £3 ) °C
(101.3 £3) kPa
( 50.0 £20 ) %

05 JANUARY 2022
10 JANUARY 2022
13 JANUARY 2022

Nathakorn Pisutpaisan

7t

( Thanakul Petchurai

This certificate is issued in accordance with the requirements of ISO/IEC 17025 standard, may not be reproduced

other than in full, except with the prior written approval of the head of Calibration Laboratory.

QF-TS12-04-04-020664



SITHIPORN; SITHIPORN ASSOCIATES CO.,LTD.

associates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Calibration Procedure : CP-AC-03

Calibration Method :
This equipment was calibrated by based on IEC-60942-2003 Standard.

Cert. No.
Job No.
Pages

: ACC22001
: VC65AC0040
: 20f3

The sound pressure level, frequency and total distortion of the sound calibrator was measured using the reference

microphone.

Condition of this result of calibration :

1. Reference Standard Instruments :

Instrument Model Serial No.
Waveform Generator 33511B MY 52302742
Digital Multimeter 33461A MY53220104
Digital Multimeter 33461A MY53220076
Digital Multimeter 33461A MY 60024273
Programmable Attenuator MAT-1070 62100114
Condenser Microphone 4180 2977900
Measuring Amplifier NA-42KAI 34560495
Audio Analyzer AVR-3360A  V744B6069

Cert. No.
EF-0011-21
EEL.BP. 05/0264
EEL.BP. 03/0264
1-15180725251-1
1500-07774E
AA-1008-21
AA-3003-21
EF-0010-21

Due Date
10-Feb-22
10-Feb-22
08-Feb-22
15-Sep-22
08-Mar-22
05-Feb-22
16-Feb-22
10-Feb-22

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

3. This certificate is traceable to the international system of unit maintained at :
3.1 National Institute of Metrology (Thailand).
3.2 Thailand Institute of Scientific and Technological Research (TISTR).

QF-TS12-04-04-020664
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SITHIPORN, SITHIPORN AS

dsSsocCiates

SOCIATES CO.LTD.

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACC22001

Job No. : VC65AC0040
Pages : 3of3
Result of calibration :
1. Sound pressure level
Specified sound Measured Deviated Tolerance
pressure level value value Uncertainty limit
(dB) (dB) (dB) (dB) (dB)
94 93.99 -0.01 0.14 0.40
2. Frequency
Specified Measured Deviated Tolerance
Frequency value value Uncertainty limit
(Hz) (Hz) (%) (%) (%)
1000 1000.0 0.0 0.1 1.0

3. Total distortion

Measured value ( % )

Uncertainty ( % )

Tolerance limit ( % )

0.28

0.10

3.0

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

or any value following calculation

QF-TS12-04-04-020664

— End of Calibration Certificate

;providing a lavel of confidence of approximately 95 %,
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SITHIPORN ASSOCIATES CO,,LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd,,Bangbumru, Bangplud Bangkok 10700 THAILAND. NSC-TSI-TIS 10257
Tel.0-2435-8800 Fax.0-2433-1679 e-mail:cal-center@sithiphorn.com http://www.sithiphorn.com CALIBRATION 0394

Cert. No. : ACL21101

Pages : 1of8
L] [ ] L]
Calibration Certificate
Equipment : SOUND LEVEL METER
Manufacturer : RION
Model : NL-42/ Microphone UC-52 / Preamplifier NH-24
Serial No.: 01173610/ 143485 / 22619 :
ID No.: RYG FS0389
Condition As Found : GOOD
Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD.

104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND.

Location : 2 ¥ -
Ambient Temperature : ( 230 &3 ) e ; REVIEWBY . WM&M (f{
Pressure : (1013 £3) kPa % )
Relative Humidity : (1500 £20 ) % { APPROVED BY ...t A
Received Date : 01 SEPTEMBER 2021 | NEXT CAL. DATE '5/4/‘% .......
Calibration Date : 13-15 SEPTEMBER 2021

Date of Issue : 16 SEPTEMBER 2021

Calibrated by : Nathakorn Pisutpaisan
Approved by : ; /{%"
( Thanakul Petchurai

This certificate is issued in accordance with the requirements of ISO/IEC 17025 standard, may not be reproduced

other than in full, except with the prior written approval of the head of Calibration Laboratory.

QF-TS12-04-04-020664



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

Continuation of Calibration Certificate

Calibration Procedure : CP-AC-01

Calibration Method :

Cert. No.

Job No.
Pages

This equipment was calibrated by based on IEC-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 Reference

Standard Instruments.

: ACL21101
: VC64AC0066
: 20f8

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 :
Instrument
Waveform Generator
Waveform Generator
Digital Multimeter
Digital Multimeter
Digital Multimeter
Programmable Attenuator
Condenser Microphone

Measuring Amplifier

Model
33210A
33511B
33461A
33461A

8846A

MAT-1070
4180
NA-42KAI

Serial No.
MY48017076
MY 52302742
MY53220104
MY 53220076

1997025
62100114
2977900
34560495

Cert. No.
EF-0012-21
EF-0011-21

Due Date
10-Feb-22
10-Feb-22

EEL.BP.05/0264 10-Feb-22
EEL.BP. 03/0264 08-Feb-22
EEL.BP. 06/0264 05-Feb-22

1500-07774E
AA-1008-21
AA-3003-21

08-Mar-22
05-Feb-22
16-Feb-22

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

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

3.1 National Institute of Metrology (Thailand).
3.2 Thailand Institute of Scientific and Technological Research (TISTR).

QF-TS12-04-04-020664
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
RS RRIWERD CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL21101
Job No. : VC64AC0066

Pages : 30f8

Summary of Measurement Result :

Uncertainty Maximum-permitted
Parameter Pass Fail uncertainty of
(dh) measurement (dB)
1. Absolute sensitivity v - 0.2 N/A
2. Self-generated noise v 8 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 - 0.3 0.7
4. Electrical 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 to 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 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 burst response v - 0.2 0.3
10. Peak C sound level v ) Q:2 0.35
11. Overload indication v - 0.2 0.25
12. High level stability v 7 0.1 0.1

QF-TS12-04-04-020664
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SITHIPORN,; SITHIPORN ASSOCIATES CO.,LTD.

associates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Result of calibration :

1. Absolute sensitivity

Cert. No. : ACL21101

Job No.
Pages

Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.96) 939 0.0 +0.3

2. Self-generated noise
2.1 Normal test

Measured Value
(dB)

18.5

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

Measured value

Frequency

Weighting (dB)

A - weight 13:1

C - weight 19.3
Flat 24.9

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

Deviation from various frequency weighting response curve (dB)

Frequency
(Hz) y 3 Acceptance
Flat C-weight A-weight o
Limits
125 0.0 0.0 0.0 % 1.5
1000 -0.2 -0.2 -0.1 +1.0
8000 -0.5 -0.4 -0.4 +5.0

QF-TS12-04-04-020664

: VC64AC0066
: 40f8
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD,
PERERATE CALIBRATION LABORATORY

Continuation of Calibration Certificate

4. Electrical signal tests of frequency weightings

Weighting network response with relative to 1 kHz.

Cert. No. : ACL21101
Job No. : VC64AC0066
Pages : S5of8

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) ; Acceptance
Flat C-weight A-weight i
Limits
63 -0.1 ~0.2 -0.1 £2.0
125 ~0,1 -0.1 -0.1 =145
250 0.0 -0.1 -0.1 ) i
500 0.0 0.0 -0.1 [
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
8000 0.0 0.0 0.0 +5.0
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at | 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
Flat 94.0 0.0 £ 02
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
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 94.0 94.0 0.0 +0.3

QF-TS12-04-04-020664
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SITHIPORN,; SITHIPORN ASSOCIATES CO,LTD.

associates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

7. Level linearity on the reference level range

QF-TS12-04-04-020664

Anticipated Measured Deviated Acceptance
Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 13%1 0.1 ek
136.0 136.1 0.1 £ 1.k
135.0 195.1 0.1 &1
134.0 134.1 18] By
133.0 133.0 0.0 1.1
132:0 132.0 0.0 2 |
131.0 131.0 0.0 & 1.l
129.0 129.1 0.1 11
124.0 124.0 0.0 #1.1
119.0 119.1 0.1 1.1
114.0 114.1 0.1 & 1.1
109.0 109.1 0.1 =% Bl
104.0 104.1 0.1 % 1.1
99.0 99.1 0.1 b 1.1
94.0 94.0 0.0 1.1
89.0 89.0 0.0 % 1,1
84.0 84.0 0.0 1.1
79.0 79.0 0.0 =
74.0 74.0 0.0 & L1
69.0 69.0 0.0 1]
64.0 64.0 0.0 E
59.0 59.0 0.0 + 1.1
54.0 54.0 0.0 % 1.1
49.0 49.0 0.0 =" |
44.0 44.0 0.0 1.1
39.0 39.0 0.0 1.1
34.0 34.0 0.0 1.1
30.0 30.0 0.0 1.1
29.0 29.0 0.0 =2 |
28.0 28.1 0.1 #:1.1
27.0 27.2 0.2 1.1
26.0 26.2 0.2 &1,1
25.0 25:2 0.2 2 11

Cert. No. : ACL21101

Job No.
Pages

: VC64AC0066
: 60f8
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

associates

Continuation of Calibration Certificate

Cert. No. : ACL21101

Job No. : VC64AC0066
Pages : 7of8
8. 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 E]
9. Tone burst response
Time Tone burst Anticipated Measured Deviated Acceptance
duration, Tb Cycle Value Value Value Limits
Weighting (ms) (dB) (dB) (dB) (dB)
0.25 1 108.0 107.9 -0.1 ES =50
Fast 2 8 117.0 117.0 0.0 Lilis =215
200 800 134.0 134.0 0.0 &40
P 2 8 108.0 108.0 0.0 £S5 50
200 800 127.6 127.6 0.0 +1.0
0.25 1 99.0 98.9 -0.1 | s
SEL 2 8 108.0 108.0 0.0 Elis=25
200 800 128.0 128.0 0.0 1.0
10, Peak C sound level
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value, Lepeak Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 =
One 136.4 1359 =05 +3.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 =
Positive half cycle 135.4 135.1 -0.3 +2.0
Negative half cycle 135.4 135.1 -0.3 £2.0

QF-TS12-04-04-020664
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SITHIPORN,; SITHIPORN ASSOCIATES CO.,LTD.

associates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

11. Overload indication

Cert. No. : ACL21101

: VC64 AC0066
: 8of 8

Measured value ( dB ) Deviated Acceptance

Positive Negative Value Limits
one-half cycle | one-half cycle (dB) (dB)

89.5 89.5 0.0 =21

12. High level stability
SLM Display | SLM Display [ Deviated Acceptance

Frequency at initial at final Value
Weighting (dB) (dB) (dB)

A - weight 137.0 137.0 0.0

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-TS12-04-04-020664

End of Calibration Certificate
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FOUNDATION FOR INDUSTRIAL DEVELOPMENT }

——
975 Moo 4, Bangpoo Industrial Estate, Soi 8, Sukhumvit Road km 37, %77~

ELECTRICAL AND ELECTRONICS INSTITUTE S,
T
Phraek Sa, Mueang Samut Prakan, Samut Prakan 10280 NSC-TISL-TIS 17025

¥

I/"I

Tel: +66 2709 4860-8 Fax: +66 2324 0917-8 SRR
Certificate No.: 02255Vv21
Operation No.: CP2021050035
Certificate of Calibration
Equipment: Sound Level Meter
Manufacturer: RION
Model/Type: NL-42 (Meter), UC-52 (Microphone), NH-24 (Preamplifier)
Serial No.: 00472132 (Meter), 169445 (Microphone), 72466 (Preamplifier)
ID No.: RYG_FS0304
Customer: ALS Labolatory Group (Thailand) Co.,Ltd.
Address: 104 Phatthanakan 40, Phatthanakan Rd., Khwaeng Phatthanakan

Khet Suan Luang, Bangkok 10250 Thailand

Received Date: 28 May 2021

Calibrated Date: 2 - 9 June 2021

Issued Date: 11 June 2021

Calibrated by: Ms. Juntaporn Kunhakom

Approved by:

‘
( Mr. Sittichai SveshSuldiardiBmsatind
Group NSRBI ELETTRONGS HSTIUT

The reported uncertainty of measurement was based on standard uncertainty multiplied by a coverage factor k = 2.00,
providing a level of confidence of approximately 95%. This certificate may not be reproduced other than in full except

with the prior written approval of the Electrical and Electronics Institute, Foundation for Industrial Development.

Page 1 of 6
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: 02255v21
Calibration Report

Equipment: Sound Level Meter

Manufacturer: RION

Model/Type: NL-42 (Meter), UC-52 (Microphone), NH-24 (Preamplifier)
Serial No.: 00472132 (Meter), 169445 (Microphone), 72466 (Preamplifier)
ID No.: RYG_FS0304

Ambient Temperature: (23+2)°C

Relative Humidity: (50 +15)%

Pressure: (101.3 + 1.5) kPa

Method of Calibration :-

IEC 61672-3:2013.

Condition of this result of calibration
1. Reference standards instrument :-

Instrument Model Serial No. Cert. No. Due Date

1) Standard microphone 4180 2787490 AA-1001-21 12 January 2022
2) Sine generator 1051 1501442 0151RF20 21 September 2021
3) Arbitrary Function Generator AFG2021 C010063 0099RF20 17 June 2021
4) Programmable Attenuator PA5 2913 EF-0017-21 1 April 2022
5) Programmable Attenuator PA5 2755 EF-0034-20 10 November 2021
6) 6.5 Digit precision multimeter 8846A 9609027 0498EL20 10 August 2021
7) 6.5 Digit precision multimeter 8846A 9610014 0669EL20 27 October 2021
8) Pressure humidity and CL1-P210020 22 March 2022

Temperature Transmitter PTUs01 13950484 0176TE21 1 April 2022

2. This result of calibration was found accurate as shown on date and place of calibration only.
3. This certification is traceable to the international system of unit maintained at :-

Reference standards instrument for Acoustic function

- National Institute of Metrology (Thailand)

Reference standards instrument for Electrical function

- National Institute of Metrology (Thailand)

- Electrical and Electronics Institute; ONSC Accredited Calibration No.0119

Result of Calibration:-
Function : 1. Indication at the.calibration check frequency

Reference Measured value Deviation Acceptance limits
Acoustic Signal (dB) (dB) (dB) (dB)
94.0 94.0 0.0 +1.0

Note : Absolute sensitivity was established by the use of the Sound Calibrator RION Type NC-74 S/N : 34615278.

Page 2 of 6 F-CAL-005 Ed.1



ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: 02255v21
Calibration Report
Function : 2. Self-generated Noise
2.1 Microphone Installed
Measured value
(dB)

14.5

2.2 Microphone replaced by the electrical input signal device

Frequency Measured value
Weighting (dB)
A-weighting 10.4
C-weighting 17.5
Z-weighting 23.1

Function : 3. Acoustical signal tests of frequency weightings (Without Windscreen)
Meter free-field acoustic response at a level of 84 dB.

Frequency Deviation from various Frequency Weighting Response Curve
C-Weighting A-Weighting Z-Weighting Acceptance limits
(Hz) (dB) (dB) (dB) (dB)
125 0.3 0.6 0.3 =15
1000 0.1 0.1 0.1 +1.0
8000 -0.9 -0.9 -1.0 +5.0

Function : 4. Electrical signal tests of frequency weightings
Weighting network response with relative to 1 kHz.

Frequency Deviation from various Frequency Weighting Response Curve
C-Weighting A-Weighting Z-Weighting Acceptance limits

(Hz) (dB) (dB) (dB) (dB)
63 -0.1 -0.1 0.0 +2.0
125 0.0 -0.1 0.0 +1.5
250 0.0 -0.1 0.0 +1.5
500 0.1 0.0 0.0 +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
8000 0.1 0.1 0.0 +5.0

Function : 5. Frequency and time weighting at 1 kHz
5.1 Frequency weighting at 1 kHz

Frequency Measured value Deviated value Acceptance limits
Weighting (dB) (dB) (dB)
C-weighting 94.0 0.0 +0.2
A-weighting 94.0 0.0 0.2
Z-weighting 94.0 0.0 0.2

Page 3 of 6
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: 02255v21
Calibration Report
5.2 Time weighting at 1 kHz

Time Measured value Deviated value Acceptance limits
Weighting (dB) (dB) (dB)

Fast 94.0 0.0 +0.1

Slow 94.0 0.0 +0.1

LAeq 94.0 0.0 0.1

Function : 6. Long-Term Stability
Long-term stability over 30 minutes, with steady 1 kHz signal at reference level.

Time Period to Reference Record SPL at Deviated value Acceptance limits
Apply Signal SPL Conclusion of Time
(min) (dB) Period (dB) (dB) (dB)
30 94.0 94.0 0.0 0.3
Function : 7. Level Linearity on the reference level range
7.1 Level Linearity on the reference level range, Upper
Anticipated Measured value Deviated value Acceptance limits
Value (dB) (dB) (dB) (dB)
94.0 94.0 0.0 1.1
99.0 99.0 0.0 +1.1
104.0 104.0 0.0 1.1
109.0 109.0 0.0 1.1
114.0 114.0 0.0 1.1
119.0 119.0 0.0 1.1
124.0 124.0 0.0 1.1
129.0 129.0 0.0 1.1
130.0 130.0 0.0 1.1
131.0 131.0 0.0 x1.1
132.0 1320 0.0 1.1
133.0 133.0 0.0 1.1
134.0 134.0 0.0 1.1
135.0 135.0 0.0 1.1
136.0 136.0 0.0 11
137.0 137.0 0.0 1.1
7.2 Level Linearity on the reference level range, Lower
Anticipated Measured value Deviated value Acceptance limits
Value (dB) (dB) (dB) (dB)
94.0 94.0 0.0 1.1
89.0 89.0 0.0 1.1
84.0 84.0 0.0 +1.1
79.0 79.0 0.0 1.1
74.0 74.0 0.0 +1.1
69.0 69.0 0.0 1.1
64.0 64.0 0.0 1.1
59.0 59.0 0.0 +1.1
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Calibration Report
7.2 Level Linearity on the reference level range, Lower (Cont.)

Anticipated Measured value Deviated value Acceptance limits
Value (dB) (dB) (dB) (dB)
54.0 54.0 0.0 +1.1
49.0 49.0 0.0 +1.1
44.0 44.0 0.0 +1.1
39.0 39.0 0.0 +1.1
34.0 33.9 -0.1 +1.1
29.0 28.8 -0.2 +1.1
24.0 23.9 -0.1 +1.1
Function : 8. Tone burst response
Time Tone burst Measured Deviated Acceptance limits
Weighting duration, Tb (ms) value (dB) value (dB) (dB)
200 126.0 0.0 +1.0
Fast 2 109.0 0.0 +1.0;-25
0.25 99.9 -0.1 +1.5;-5.0
Slow 200 119.6 0.0 +1.0
2 100.0 0.0 +1.0;-5.0
200 120.0 0.0 +1.0
LAE 2 100.0 0.0 +1.0;-25
0.25 90.9 -0.1 +1.5;-50
Function : 9. Peak C sound level
Number of cycles Anticipated Measured value Deviated value Acceptance limits
in test signal Value (dB) (dB) (dB) (dB)
Complete 125.4 125.4 0.0 +3.0
cycle
Posttive 124.4 124.1 0.3 2.0
half cycle
Negative 120.4 124.1 03 +20
half cycle
Function : 10. Overload indication
— Measured value (dB) - Deviated value Acceptance limits
Positive Negative
one-half cycle one-half cycle (dB) (dB)
139.5 139.4 -0.1 x15
Page 5 of 6 F-CAL-005 Ed.1
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Calibration Report
Function : 11. High-Level Stability
High-level stability over 5 minutes, with steady 1 kHz signal, 1 dB below upper boundary.

Time Perl.o d to Reference SPL Record SPL ajc Deviated value Acceptance limits
Apply Signal Conclusion of Time
(min) (dB) Period (dB) (dB) (dB)
5 129.0 129.0 0.0 +0.3

Uncertainty of measurement

. Maximum-permitted uncertainty
. Uncertainty
Function of measurement
(dB) (dB)
1) Indication at the calibration check frequency 0.30 Not applicable
2) Self-generated Noise 0.10 Not applicable
3) Acoustical signal tests of frequency weightings 0.30 0.60 (10Hz to 4kHz)
- Free-field sound pressure response level ' 0.70 (>4kHz to 10kHz)
4) Electrical signal tests of frequency weightings 0.20 0.20
5) Frequency and time weighting at 1 kHz 0.20 0.20
6) Long-Term Stability 0.10 0.10
7) Level Linearity on the reference level range 0.30 0.30
8) Tone burst response 0.20 0.30
9) Peak C sound level 0.20 0.35
10) Overload indication 0.20 0.25
11) High-Level Stability 0.10 0.10

Remarks: 1. The acceptance limit is for the deviated value.
2. Acceptance limits was IEC61672-3:2013 Class 2.

- - End of Report - -
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Calibration Certificate

Equipment :
Manufacturer :
Model :

Serial No.:

ID No.:

Condition As Found :

Customer :

Location :

Ambient Temperature :

Pressure :
Relative Humidity :

Received Date :
Calibration Date :
Date of Issue :

Calibrated by :

Approved by :

SOUND LEVEL METER

RION

NL-42/ Microphone UC-52 / Preamplifier NH-24
00472126 /180410 / 88180

RYG FS0301

GOOD

ALS LABORATORY GROUP (THAILAND) CO., LTD.
104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND.

REVIEW gty -
(230 £3 ) oC
L Il 2 KEs APPROVED BY
( 50.0 £20) %

NEXT CAL. DATE I?D/‘f/fZ

01 SEPTEMBER 2021
13-15 SEPTEMBER 2021
16 SEPTEMBER 2021

Nathakorn Pisutpaisan

/At

( Thanakul Petchurai

This certificate is issued in accordance with the requirements of ISO/IEC 17025 standard, may not be reproduced

other than in full, except with the prior written approval of the head of Calibration Laboratory.
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Continuation of Calibration Certificate
Cert. No. : ACL21098
Job No. : VC64AC0066
Pages : 20f8

Calibration Procedure : CP-AC-01

Calibration Method :

This equipment was calibrated by based on IEC-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 Reference
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 :

Instrument Model Serial No. Cert. No. Due Date
Waveform Generator 33210A MY48017076 EF-0012-21 10-Feb-22
Waveform Generator 33511B MY52302742 EF-0011-21 10-Feb-22
Digital Multimeter 33461A MY53220104 EEL.BP.05/0264 10-Feb-22
Digital Multimeter 33461A MY53220076 EEL.BP. 03/0264 08-Feb-22
Digital Multimeter 8846A 1997025 EEL.BP. 06/0264  05-Feb-22
Programmable Attenuator MAT-1070 62100114 1500-07774E 08-Mar-22
Condenser Microphone 4180 2977900 AA-1008-21 05-Feb-22
Measuring Amplifier NA-42KAI 34560495 AA-3003-21 16-Feb-22

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

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

3.1 National Institute of Metrology (Thailand).
3.2 Thailand Institute of Scientific and Technological Research (TISTR).
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