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ANALYTICAL BALANCE (DU)
Model. : XS205DU

Serial No. : 1126323724



ASIA MEDICAL AND
AGRICULTURAL LABORATORY
AND RESEARCH CENTER

NSC-TIS1-TIS17025

CALIBRATION 0152
Certificate No. :  23-006683 Page 1 of4
Sample Code : 23-02820-006
Customer . EASTERN THAI CONSULTING 1992 CO., LTD.

683 Moo 11, Sukhapiban 8 Rd., Nongkham,

Sriracha, Chonburi 20230
Location of Calibration : EASTERN THAI CONSULTING 1992 CO., LTD.

(Analytical Balance Room)
Equipment . ELECTRON!C BALANCE
Manufacturer : METTLER TOLEDO
Model : XS205DU
Serial No. - M26323724
ID No. : LABE 05/1
Date of Receipt . 20 January 2023 j

A
Date of Calibration : 20 January 2023
eS|
Calibrated by Mr. Thanadol Pholthep Approved by (Mr. Somchai Neampunt)
Scientist Signed for Director

Issue date 25 January 2023

The uncertainties are for a confidence probability of approximately 95%

The cafibration result is applied only to the above calibrated item and was found accurate as shown on dale and place of calibration
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ordance with the conditions of accreditation granted by the Thai Laboratory Accreditation scheme which has assessed the
the unit of measurement realized at the carresponding

This Certificate is issued in acc
measurement capability of the laboratory and its traceability 1o recognized national standards and to

national standards faboratory. This certificate may not be reproduced other than n full except with the prior written approval of the Asia Medical and Agricultural

Laboratory and Research Center Public Company Limited (AMARC)

CONTACT@EAMARC CO.TH

WWW AMARC.CO TH
Effective Date 15/10/21

361 Soi Ladprao 122. Ladprao Road, TEL Q2-516-2422
FAX 02-518-6949
Rev 0S8

Phlpkphiz, Wang Thonglang, Bangkok 10310
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NSC-TISI-TIS17025
CALIBRATION 0152

Certificate No. 23-006683 Page 2 of4

Sample Code ; 23-02820-006

REPORT OF CALIBRATION

ELECTRONIC BALANCE

Equipment :

Manufacturer : METTLER TOLEDO
Model : XS205DU
Capacity : Max 81g/220g
Resolution : 0.01mg /01 mg
Serial No. : 1126323724

1D No. : LABE 05/

Result of Calibration

1.Test weight and repeatability of reading

Repeatability is a measure of the ability of a balance to supply the same result in repetitive weighings with one and the

on. The measurement of the repeatability must include both the balance
) Operator handling of the

same load under the same measurement conditi
specifications and the ambient (vibration, fluctuating air current/temperature/humidity,etc.

balance is also included in the standard deviation

Unit: g Range : 80 l:l Before adjustment D After adjustment
Nominal value 40 30
No adjustment i
Standard weight 40.000042  80.000045
Adjustment -
mEY Average reading of indicator 40.00015 $80.00019
Standard deviation 0.000004 0.000007
Unit: g Range : 200 [T Before adjustment [ After adjustment
Nominal value 100 200
No adjustment .
= ] Standard weight 100.000022 200.00019¢
] adjustment . -
Average reading of indicator 100.0001 200.0004
Standard deviation 0.00004 000008 -
— )
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CONTACT@AMARG.CO.TH

X 02-516-8949 WWW AMARC.CO.TH
= Rev 03 Effective Date 15/10/21

361 Soi Ladprao 122, Ladpraa Read, TEL 025162422
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CALIBRATION 0152
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Sample Code . 23-02820-0086

REPORT OF CALIBRATION

Result of Calibration

2. Sensitivity or value of a scale division
Change in the output variable of a8 measuring instrument divided by the associated change in the input variable.

Unit: g
Range : 80 Range ! 200
Test Point Sensitivity, S Tést Point Sensitivity, S
Q 0.99800 o] 0.9980
40 0.99800 100 0.9980
80 0.99800 200 0.8880

3. Departure of indication from nominal value, Linearity

Unit: g
Nominal Standard Average Reading Correction Expanded Caverage

Value Value of Indicator Value Uncertainty Factor (k)
Unload 0.0000000 0.00000 0.00000 (0.0000080 2.01
0.01 0.0100036 0.01000 0.00000 0.0000093 2.0
0.1 0.1000062 0.10000 0.000M 0.000012 2.00
1 1.0000036 1.00001 -0.00001 0.000014 2.00
5 50000044 5.00003 -0.00003 0.000020 2.00
10 10.000000 10.00007 -0.00007 0.000032 2.00
20 20.000016 20.000M -0.00008 0 000036 2.00
50 50.000029 50.00013 -0.00010 0.000067 2.00
100 100.000022 100.0001 -0.0001 0.00016 2.00
150 150.000051 150.0001 0.0000 0.00023 2.00
200 200.000199 200.0003 -0.0001 0.00028 2.00

/

—_ 7
S Y

The result expanded uncertainty of measurement U s stated as the standard uncertainty of measurement multiplied by the coverage factor k, which foi a normal
distribution carresponds to a coverage probability of appraximately 95%. Mhe standard uncertainty of rneasurement has been determined in accordance with
UKAS M3003

361 Soi Ladpiac 122, Ladprao Road, TEL 02-516-2422 CONTACT@AMARC CO.TH

Phlabphla, Wang Thanglang, Bangkak 10310 FAX 02-516-6949 WWW. AMARC CQ.TH
Fim-CL-064 Rev Q3 Effective Date 15/10/21
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CALIBRATION 0152

Certificate No. 23-006€33 Page 4 of 4

Sample Code 23-02820-0086
REPORT OF CALIBRATION

Result of Calibration :

4 Eccentric or off-centre ioading

Deviation of the measurement value threugh off - center (eccentric) loading. The corner load incieases with the weight of

th2 lead and its remaval from the center of the pan supporn.
) Circie
Weighing pan ) Triangulas Test weight:  30-and 100
B Restanguim Unit: g
Range 80 3090 _:i
Posltion Reading o indicaio Reading of Indicatiar | 9 S
50.00014 100.00071 R
2 S0.00C12 93.9998 = 7
3 50 00006 100.0000 T P
A 50 0001C 100.0001 iV
5 50.00017 100,0001 o ©
41 5000014 160.0C00 N ey - /
Maxitnum difference 00008 0.0003 : "_M_ ’:\’
Gonditon of Calibration
1. Calib:ation Method + WI-CL-CO4 base on UKAS LAR 14: 2018 .| Ambient conditions Min Max |
% This t2aul of calibration was lound acourste us shown on daota and Temperature °C) 203 22.4 |
place of calibration anly. Relativa Fumidity (%Rh) 382 404 i
2. Condinon of Calibration item: Morma _Air pressire (hPa) 10084 | 10101 |

4. This certification is traseable to the Intarnstional System of Unit maintgined at
- Through the reference standard (aboratoy of Asia Medical and Agricultural Laboratory and Researzh Center Public
Campany Limited {Instrument number 1

5 Reference standard instrument :

(nsteurnent Class ID.No. Certificate N, Dug Date
) STANDARD WEIGHT Imgtc | kg E2 LB-WE-57 22-060639 27 June 2023
J iz
7 N

- End of Report -

461 50l Ladprac 122, Ladprao Road, B - TEL Q2 516-2422 CONTAC TRAMARC. GO,TH
i 2 k 10310 FAX 02:518-8949 WV/W,AMARC.CO TH
P"!?"!‘agf‘relg"’wang ongiang Bpaiaeg Rev 03 Eff=otive Date. 15/10/21



ANALYTICAL BALANCE
Model : MS204TS/00

Serial No. : B904136539



Calibration Certificate 1D
TH2069-01 4-020623-ACC-TH

Mettier-Toledo (Thailand) Ltd.
846/4 - 846/5 Lasalle Rd., Bangna Tai Sub-District
Bangna District, Bangkok 10260

METTLER TOLEDO

Calibration Certificate 1D
TH206G-014-020623-ACC-TH

METTLER TOLEDO

Measurement Restilts

Repeatabliity

+662 723 0382

MT-TH.ServiceSupport@mt.com

NSC-TIS\-TiS 17025
CALIBRATION 0082

Accuracy Calibration Certificate

Customer
Company: EASTERN THAI C CONSULTING 1992 €0, LTD._ ) e -
Addreﬁ: e — — —
City: Sasiporn Nakin
Zip/ Postal: 20230 R -
State / Province: Chonbun e e
Order Number:
lIIllllm MI
ps3z2463007
Weighing Device
Manufaciurer Mettier Toledo _ ~ Instrument Type: Weighing Instrument____
Model: MSZ04TSIO0 ~_ AssetNumber. LABE 05/4
Serial No::  B904136539 L ____ Terminal Modek: NA
Building: laboralory . ___ Terminal Serial No.: N/A
Floor: e Terminal Asset No.: NA =
Room: Ba!arm [

Procedure

Readability (d)
0.0001g

Calibration Guideline:

EURAMET cg:-18 v. 4.0 (11/2015)
'CPW002/20

MEI'TLERTOLEDOWoanslrucﬁon: I e

This calibration certificate contains measurements for As Found calibration. No As Left

calibration was performed because the device

was not modified after As Found calibration. Therefare, results for As Left correspond to As Found.

The sensitivity/span of the weighing instrument was adjusted before calibration with a
in accordance with EURAMET cg-18 (11/2015), the test loads were selected to reflect

accommodate specific calibration conditions.

puilt-in weight.
he specific use of the weighing device or to

Temperaturs Hurnidity

TestLoad: 100 g

As Found Start: 25.6 'C_ End: 25.2°C __Slart: 50.51/0 s

As Found Calibration Date: 06-Feb-2023 e Calibrator:

As Left Cafibration Date: N/A I o - —
Issue Date: 07-Feb- 2_02"_ —

Approved Signatory:
= e
=2,
©METTLER TOLEDO Page 1 of §

Software Version: 1.231.54
Report Version: 2 1632

This is an original document and may nat be partially reproduced without the
written permission of the iseuing calbraton labaratory.

As Found As Left As Found
1 100,0002 N/A @ As Lefl 1 Vit Bl
2 100,0002 9 NIA s
3 100.0001 g NIA 9
4 100.0002 g NiA 3d
5 1 DD,D_D&Z g N/A 2d
L] 100.0001 g N/A 9 1d
7 100,0002 ¢ NIA
& 100.0002 g N/A
E] 4000001 g Y
10 100.0002 g N/A
| Stondar
! Deviation 0.00005¢g NA
G
The 'd" in the graph 1epiesents the readability of the rangeiinterval In which the
iesi was performed.
The results of this graph are based upon the absolute values of the differences
from the mean value
Eccentricity
TestLoad: 100 g
Position As Found As Left /./' 3le T
y | .
1 100.0002 g N/A
ey e 4d | 1d
2 100.0002 g N/A [ \
— = | I L. A
@ 10000019 WA ) —
4 100.0001 g N/A \ F r
5 1000001 g NI \ od | -1d
% | /
2 n ’é -
Maximurm =
Dviation 0.00019 N/A As Found
The "d" in the graph represents the readability of the rangefinterval in which
the test was performed
® METTLER TOLEQO Page 20f 5

Software Version: 1.23, 1.54
Report Version: 21632
Form Number: F103C

This is an original document and may not be partially repraduced without lhe

written permission of the issuing calibralion laboratary.



Calibration Certificate 1D
TH2069-014-020623-ACC-TH

METTLER TOLEDO e METTLER TOLEDO

Error of Indication

As Found

Error of Indicalion [mg]

ence Valug
0.0000 g
0.0100 g
0.0500 g
0.1 0[)_0 g
1.0000 g
5.0000 g
10.0000 g
50.0000 g
100.0001 g
1500001 g
200.0001 g

Indication
0.0000 g
0.0100 g
0.0500 g
0.0999 0_:;
0.9999 g
4.9999 o
8.9598 g
50.0001 ¢
100.0002 g
150.0002 é
200.0002 g

50

0.0000 ¢
0.0000 g
0.0000 g
-0.0001 g
20,0001 g

-0.0001g
-0.0001 g
0.0001 g
0.0001 g
0.0001 g

0.0001 g

100

Calibration Poinls [g]

Indication

0.11 mg
0.13mg
0.13mg
0.13mg
0.13 mg
0.13 mg
0.14 mg
0.17 mg
0.24 mg
0.34 mg
0.39 mg

Expandesd Uncartanty

Remarks

FACT adjustment functionality activated

Fruipmeai condition: Gond

The uncertainty stated is the expandad uncertainly al calibration obtained by multiplying the standard combined unceriainty by the

coverage factor k- which can be larger than 2 according to EURAMET cg-18. The value of the mezsurand lies within the assigned range

of values with a probability of approximately 95 %.

The user is responsible for maintaining environmentai conditions and the setlings of the weighing instrument when it was calibrated.

Test Equipment

All weights used for metrological testing are traceable to national or international standards. The weights were calibrated and certified by

an accredited calibration laboratory

Waight Set 1: OIML E2

Weight Set No.:

Certificate Number:

Thermo Hygrometer

Equipment No.:

Certificate Number:

Wws28
178498

IN306
23H4

Date of Issue:

Calibration Due Date:

Date of Issue:

Calibration Due Date: /‘_“?‘@ -"—@v
LA -

Software Version: 1.23,1.54

Reporl Version: 2.16.32
Form Number; F103C

© METTLER TOLEDO

This is an ariginal document and may nol be partially repreduced without the

wrilten permisslon of Lhe issuing calibration Iaboratory

fForm Number; F103C wrilten permission of the issuing calibration labaratory

2
2 Next calibration according to customer's proceduie
2 Calibration data not decide by catibration aboratory
2
End of Accradited Ssclion
2 =
2 The information below and any attachmenis to this calibration certificate are not part of the ascredi ed calioration.
2
2
2
2
2
As Found
4 Asleft
For improved legibility of the graphics
only increasing measurement points
are shown and measurement points
close to zero are not displayed
01-Apr-2022
A7-Sep-2023
10-Jan-2023
Page3of 5
9 Scftware Version: 123.1.54 ©METTLER TOLEDO Page 4 of 5
Report Vers.on: 2.16.32 This s i original document and may not be parlially reproduced wilhout the



Callbration Certificate ID
TH2069-014-020623-ACC-TH

METTLER TOLEDO . -

Measurement Uncertainty of the Weighing Instrument in Use

Attachment to Calibration Certificate:
TH2069-014-020623-ACC-TH
GWP? Ceriificate

METTLER TOLEDO -

Stated is the expanded uncertainty witl
the erors of indication. The value R represents the net load indication in the unit of measure of the device.

Temperature coefficient for the evaluation of the measurement uncertainty in use: 15-108/K I

Temperature fange on site for the evaluation of the measurement uncertainty in use: 5K e

As Found As Left

1. 0oon1g | 2209 U(=013mg+0.00625mgla R | : N/A 8

To optimize the stability of the linearization, besides of the zero load only increasing measurement points with a test load of 5% of the

measurement range or larger are taken for the calculation of the linear equation.

Haindy in Use for Various Net | tions (Ex Y
As Found As Left

nt Un

beolute and Relative M

Net Indicaticn

002209 ~ oA3mg 059% N/A \ NIA
022009 0.13mg | 0.060% N ) NA
2.2000g 0.14mg ! 0.0065% _ NA CNA

= 2200009 _ oxmg | 0.0012% ! NA L NIA

220.0000 g 15mg [ 0.00068% NA NIA

s | =

E ¥ ";

£ :

8 g™

g | &

5 | 3wl

g I E Rl

0000 0ol oo Qi i 19 120

h k=2 in use. The formula shall be used for the estimation of the uncertainty under consideration of

GWP®
Certificate

AN Sl

O Q‘-'f}\
, Xy Ney

As
Found

e
&

The weighing device meets the given
process requirements.

Left 4

The weighing device meets the given
process requirements.

Tests Performed: As Found T Asleft

Process Requirements

Weighing Tolerance: 1%

Safe Weighing Range

Rotativn Maaurnment Uncero ity (M)

Waghig Age el

* o0t 4 1EIBG g 10000 g
jres Smplioes o1 Naht
A awm
wegh
Deterrrinaid
While the values in this graph reflect the aclual calibrali resulls, the

was perfonmed.

l smallest Net Weight: 1.0000 g

©, Ne adjustmentsimedifications made. As Left results
correspand to As Found.

Safety Factor: 2

curves are simply a visual representalion. This graph reflects As Left iesling, unless onfy As Found

=) \%

Wi, t\."_f'-

b e —
25 50 75 100
Weghing Range [%] Reading (g}
As Found As Loft
-
/{ D) *’;
i Lo L
© METTLER TOLEDO Page50f5

Software Version: 1.231.54

Report Version: 2.16.32 This is an ariginal document and may not be partially reproduced without the

- written permission of the issuing calibration laboratory.

Software Version: 1.23.1.54
Report Version: 216 32

©®METTLER TOLEDO

This is an original document and may not be partially reproduced wilhout the

Page 1 of 4

Form Number: F103C wrilten permission of the issuing calibration laboratory.



METTLER TOLEDO

Attachment to Calibration Certificate:
TH2069-014-020623-ACC-TH
GWP? Certificate

Minimum Weight

As Found Minimum Weight Table

Safety Factar
Tolerance 1 2 3 5 19_
a4% 0427289 | 02561ag 0.38672 g 0.65284 g 134917g
0.2% " oocastg | 042729¢ " 0.19153¢g 032124 ¢ [ 055284
0.5% T Too2sazg 0.05072 g 0.07618g 0.12729 g 0256185
1% 001288 g 0025339 0.03802 g ' 0.06344 ¢ _ 0127209
2% 0.00633 g 0.01266 g 0.01899 g 0031679 0.06344 g
5% 0.00253 0.00506 g _ 0.00758 g 0.01266 g Tl 0_0_25:'13 g

¢ Pass: The determined minimum weight meets the requirement for the smallest net weight.

As Left Minimum Weight Table

ghing folerances and =a

Tolerance 1 2 3 ' 5 10
0.1% 042729 g 0.25618 g 0386729 066284 ¢ 1349179
0.2% 0.06344 0 012729 g 0.19153 g 0321249 065284 g
0.5% 002533 g 005072 g 007616 g ' 012729 ¢ 025618

1% 001266 g 0.02533 g _ 0,03802 g 0.06344 g 012728 g
2% T oooease | 0012669 ' 0.01880 g 0031679 0.08344 9
5% 0.00253 ¢ 0.00506 g 000759 0.012669 0025339

J Pass: The determined minimum weight meets the requirement for the smallest net weight.

At these net minimum weight values, the measurement uncertainty of the weighing device is equal to or less than 111 (no safety factor), 1/2,
1/3, 1/5, or 4/10 of the required tolerance. The values are calculated with k = 2 and based on the linear formula of the measurement uncertainty

of the weighing device in use.

The safety factor for As Found is always 1. This implies no safety factor. As Found testing loaks at the behaviar of the instrument from the past
uniil test occurred. For the past, it is necessary to know that the tolerance was met, but not the safety factor. The safety factor is a proactive

measure to apply for future measurements.

Notes on minimum weight values in above table:
1. IF"N/A" is shown above, no appropriate value could be calculated.
2. METTLER TOLEDO is not responsible for the definition of the process requirements

Softwara Version: 1.23.1.54 ©METTLER TOLEDO Page 2 of 4

Report Version: 2.16 32 This is an original document and may not be partially reproduced without the

Form Number: F103C written permission of the issuing calibralion laboratory.

Attachment to Calibration Certificata:
TH2068-014-020623-ACC-TH
GWE® Certificate

METTLER TOLEDO

Measurement Resulis

Flpsulte Summary

As Found . "
Az Lefl b,

+’ =Passed
3% =Failed

* = Safety Faclor not met

Repeatability

TestLoad: 100g

: Cahirol Limil Eraiilt
0.1% 0.00050 g
0.2% £.00100 g =
0.5% C00280 ¢ [ d
1% 0.00508 g PO00ESg R i 0,010005 ¢ !
2% 001000 ¢
5% 002500 ¢

The weighing tolerance is met if the standard deviation is less than cr equal to the corresponding control Iimit.

Eccentricity

Testioad: 100g

As L=ft

As Found

Tolsmhce Gonirol Limit Dayiation Dewiaton
0.1% 0.0500 g ’ | ;
0.2% 0,1000 g N v
0.5% ! 0.2500 g e
- + Teoom 5 0.0001 g 0.0001 g )
2% 1 1.0000g v Ve
5% 2.5000 g oA o

The weighing tolerance is met if the devialion is less than or equal to the cormesponding control limit

Sallware Version: 1.23.1 54 ©METTLER TOLEDO Page 3 of 4
Report Version: 2.16.32 This is an original document and may nat he partially repraduced wilhout the

Form flumber: F103C wrilten permission of the issuing calibratton laboratory.



Attachment to Calibration Cerificate: METTLER TOLEDO )

TH2069-014-020623-ACC-TH

GWP?® Certificate
Error of Indication
As Found
Control limits for various waighing tolerancas
Referarice Valua  Emor 0% 02% 05% 1% 2% 5%
o0000g | o_gooq_g_i_ NA | A WA | NA LONA N/A
50.0000g | 00001g | 00250g | 0.0500g 0.1250g = 0.2500g | 050009 1.2500 g
100.0001g | 0.0001g 005009 | 010009 02500g  05000g | 100009 2,5000 g
150.0001g | 0.0001g 0.0750g | 0.15009 1 03750g 07500g | 150009 375004
2000001g | 00001g 0.1000g | 0.2000g = 050009  4.0000g  20000g 500009
\_/_ 1 N4 \/ v v v
As Left

Gontrol limits for yariots weighing tolerances

0.1% 0.2% 0.5% 1% 2%

NA | NA NA 0 NA | NA  NiA
00250g | 0.0500g . 012509 025009  05000g 125009

Referance Valug  Error
0.0000 g 0._0000_9

5000009 000019

“j000001g | 00001g | 0.0500g 010009 | 0.2500g  05000g | 100009 | 250008
1500001g | 0000t o 007509 | 0.1500g | 03750g 07500g | 15000g | 375008

“J000001g | 00001g | 0.1000g 02000 o  05000g  1.0000g | 200009 5.0000g

7 2N IO T L A T

The weighing talerance is met if the error (of indication) for each test point is less than or equal to the corresponding control

lirmit for that particular welghing tolerance. Results at or close to the zero point cannot be assessed.

Softwara Version: 123.154 ©METTLER TOLEDO Page 4 of 4

Report Versian: 2.16 32 This is an original document and may nol be partially repraduced without the

AL writien permission of the issuing calibratian laboratery.



BAROMETER
Equipment : Analog Barometer

ID No. / Tag No. : BM001/41
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MIRACLE INTERNATIONAL TECHNOLOGY CQ.LTD §~=—~-

214 Bangwack Rd Bangpai Bangkae Bangkok 10160 ;:
Tel.: 0-2865-4647-8 Fax: 0-2865-4649 hitp://sww.mit in.th '/*7_5\\\

>

’ﬁ-ﬂg\ﬂ‘

e N NSC-TELTIA 17625
i, b hl'ﬂ“\\.‘ CALIBRATION 0052
N L] . L]
E;EEI CALIBRATION CERTIFICATE
E b Certificate No. : AD2205-163-0001
Date Issued : 20-May-22
Customer : Eastern Thai Consulting 1992 Co., Ltd.

683 Moo 11 Sukhapibamm 8 Rd., Nongkham, Sriracha, Chonburi 20230

Equipment : Analog Barometer
Manufacturer : Barigo

Model H

Serial No. HEE

ID No./Tag No. : BMO001/41

Date Received : 12-May-22

Date Calibrated : 20-May-22
Calibrated by : Mr. Saruth Srichutikul

Calibration Method or Calibration Procedure Used
In-house method : CP-21 base on DKD-R 6-1: Edition 3 2014,

This certificate is traceable to national standards, which realize the units of measurement according
to the Intenational System of Units (SI).

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

coverage factor k=2, providing a level confidence approximately 95 percent.

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

the Miracle International Technology Company Limited.

CERTIFIED
Approved by: Kﬁn,“,\ ) Page 1 of 2

( Mr. Nathapong Krudaum)

.,__
E G

Certificate No : AD2205-163-0001

Environment Ambient Temperature :

Relative Humidity :

(25+2)°C
(50 % 15)%RH

STD Reading UUC Reading (hPa) UUC Reading (hPa) UUC Error Uncertainty
hPa Before Adjusted Allter Adjusted hPa +hPa
990.00 990.0 - 0.00 0.59
1000.00 1000.0 - 0.00 0.59
1010.00 1010.0 - 0.00 0.59
1020.00 1020.0 - 0.00 0.59
1030.00 1030.0 - 0.00 0.59

STD = Standard
UUC = Unit Under Calibration

Calibrated condition :

Description of UUC :

Condition As-Received : Used Item

The measurment results and statements of conformity with specification only relate to the item calibrated.

Pressure Medinm
Mounting Position

Reference Level

Range
Calibration Range

Scale Interval

Resolution

Measurement Standards Used & Traceability :

The International System of Units (SI) through

Ailr : Density = 1.19 kg/m” @ 20°C, | bar

Vertical

at center of its dial

955-1075 hPa Absolute
990- 1030  hPa Absolute
1 hPa

0.5 hPa Absolute

iRPC Certificate No. CL1-P2]10086 for Reference Pressure Monitor Serial No. 1598, Due 08-Nov-22

End of Certificate

Page 2 of 2



BAROMETER
Equipment : Analog Barometer

ID No. / Tag No.: BM001/41



T = e St 8
L o [ —
MI}( MIRACLE INTERNATIONAL TECHNOLOGY CO..LTD %ﬂ%ﬁ%
1 214 Bangwack Rd. Bangpei Bangkae Bamgkok 10160 % 7—oas
(") Tel.: 0-2865-4647-8 Fax: 0-28654649 http://www.mit in.ib ety
gALIRIT!DN 0052
q e B e
!EI =] CALIBRATION CERTIFICATE
=153 Certificate No. : L202305085-002
Date Tssued : 16-May-23
Customer : Eastern Thai Consulting 1992 Co., Ltd.

683 Moo 11 Sukhapibarn 8 Rd., Nongkham, Sriracha, Chonburi 20230

Equipment : Analog Barometer
Manufacturer :+ Barigo

Model i

Serial No. HE

ID No./Tag No. : BM001/41

Date Received : 11-May-23

Date Calibrated : 15-May-23
Calibrated by : Mr. Jame Khaothong

Calibration Method or Calibration Procedure Used

In-house method : CP-21 base on DKD-R 6-1: Edition 3 2014.

This certificate is traceable to national standards, which realize the units of measurement according
to the International System of Units (SI).

Result of Calibration
The reported uncertainty of measurement was based on standard uncertainty muitiplied by a

coverage factor k =2, providing a level confidence approximately 95 percent.

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

the Miracle Intematjonal Technology Company Limited.

[CERTIFIED
Approved by: 60330 ? L)“)'\T I J

( Mr. Sarayuth Tochua)

]
I
ii Page 1 of 2

Certificate No : 1202305085-002
Environment Ambient Temperature : (25 2)°C
Relative Humidity : (50 £ 15)%RH

STD Reading UUC Reading (mbar)  UUC Reading (mbar) UUC Error Uncertainty
mbar Before Adjusted After Adjusted mbar + mbar
990.00 9%0.0 - 0.00 0.61

1000.00 1000.0 - 0.00 0.61
1010.00 1010.0 - 0.00 0.61
1020.00 1020.0 . 0.00 0.61
1030.00 1030.0 - 0.00 0.61

STD =Standard

UUC = Unit Under Calibration

Calibrated condition : Pressure Medium Air : Density = 1.19 kg/m® @ 20°C, 1 bar

Mounting Position Vertical

Reference Level at center of its dial

Conversion Factor Multiply by 1.0 E+02 - Pa unit
Description of UUC : Range 990-1030 mbar Absolute

Calibration Range 990 - 1030 mbar Absolute

Scale Interval I mbar

Resolution 0.5 mbar Absolute

Condition As-Received : Used Item

The measurment results and statements of conformity with specification only relate to the item calibrated.

Measurement Standards Used & Traceability :
The International System of Units (SI) through

iRPC Certificate No. CL1-P220104 for Reference Pressure Monitor Serial No, 1598, Due 1 1-Nov-23

End of Certificate

Page 2 of 2




CERTIFICATE OF ANALYSIS
EPA PROTOCAL GAS

Cylinder No. : EB0145030



Airgas.

an Air Liquide company

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Airgas Specialty Gases
Ajrgas USA, LLC

6142 Easton Road

Bldg 2

Plumsteadville, PA 18949
Alrgas.com

Part Number: EO03NI9SE15AC0OU4 Reference Number: 160-402242242-1
Cylinder Number: EB0145030 Cylinder Volume; 144.4 CF
Laboratory: 124 - Plumsteadvilie - PA Cylinder Pressure; 2015 PSIG
PGVP Number: A12021 Valve Outlet: 350
Gas Code: CH4,PPN,BALN Certification Date: ~ Oct 15, 2021
Expiration Date: Qct 1§, 2029
> in dance with “EPA Traceabilky Proocal for Assay ang Cert of [ (May 2012y EPA
GOO/R-12/501, usiing Uie assay proceduses Kated. Analylical Mitl ndulogy doas no requing ¢ L) s amalybicasl iifenty s Thits wylindet fias o bulud byl

uncertainty 8% 3iated below with o confidence level of 55%. There are no significant impurities which affact the use of this cafibrtion mbdure, A concantrations are ana

molelmole basis unioss olharwise noled.

Do Not Use This balow 100 paig, i.0. 0.7
ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay
Concentration Concentration Method Uncertainty Dates

METHANE 180.0 PPM 177.0 PPM G1 +- 1.0% NIST Traceable 10/15/2021
PROPANE 185.0 PPM 187.0 PPM G1 +/- 1.0% NIST Traceable 10/15/2021
NITROGEN Balance

CALIBRATION STANDARDS
Type Lot ID Cylinder No Concentration Uncertainty Expiration Date
NTRM 08011503 K002564 245.7 PPM METHANE/AIR +-06% May 15, 2025
NTRM 200802-08 6162660Y 243.3 PPM PROPANEIAIR +-0.5% Mar 17, 2027

ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipoint Calibration
Nicolet iS50 FTIR AUP2110295 CH4 FTIR QOct 13, 2021
Nicolet iS50 FTIR AUP2110295 C3H8 FTIR Oct 14, 2021

Triad Data Available Upon Request

NOTES:

Gross Weight: 28.0 Kg
Net Weight: 4.9 Kg
PO# 5221004861

oo O Ykt

Approved for Release




CERTIFICATE OF ANALYSIS
EPA PROTOCOL GAS

Cylinder No. : EB0062815



Airgas Specialty Gases

[ 3 _
N T 1 ‘Airzas USA, LLC
ﬂ P 600 Union Landing Road
an Alr Liquide company g:;l;:x:logson, NJ 08077-0000

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number: EO4NIS9E15ACX9C Reference Number:  82-401135335-1
Cylinder Number: EB0062815 Cylinder Volume: 144.4 CF
Laboratory: 124 - Riverton (SAP) - NJ Cylinder Pressure: 2015 PSIG
PGVP Number: B52018 Valve Outlet: 660
Gas Code: CO,NO,NOX,S02,BALN Certification Date: Mar 13, 2018
iration Date: Mar 13, 2026
Certification in wilh "EPA y Protocol for Assay and C: of Calibrati (May 2012y EPA
S00/R-12/531, using the assay procedures listed. Anal Methedology does not require carrection for analytical interference. This cylinder has a total analytical
uncertalnty as stated below with & confidence level of 95%. There are no significant impurities which affect the use of this lion mixture. All ions are on a
¥ basis unless noted,
S Hot Uss Tiés Cyinder below 100 peigi e, 0.7 megopascals
ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay
Concentration Concentration Method Uncertainty Dates
NOX 50.00 PPM 50.55 PPM G1 +/- 1.4% NIST Traceable 03/06/2018, 03/13/2018
NITRIC OXIDE 50.00 PPM 50.50 PPM G1 +/- 1,4% NIST Traceable 03/06/2018, 03/13/2018
SULFUR DIOXIDE 50.00 PPM 51.01 PPM G1 +/-1.0% NIST Traceable 03/06/2018, 03/13/2018
CARBON MONOXIDE 2000 PPM 1977 PPM G1 +/- 1.0% NIST Traceable 03/06/2018
NITROGEN Balancs
e —————_ ————— ———— = = —————— ===
CALIBRATION STANDARDS
Type LotiD Cylinder No Concentration Uncertainty Expiration Date
NTRM 16060607 CC442564 50.42 PPM NITRIC OXIDE/NITROGEN +-0.8% Jun 27, 2020
PRM 12367 APEX1099237 9.82 PPM NITROGEN DIOXIDE/AIR +-2.0% Jun 02, 2017
GMIS 0315201604 CC503358 4.975 PPM NITROGEN DIOXIDE/NITROGEN +-16% Mar 15, 2019
NTRM 16011025 CC473218 49.02 PPM SULFUR DIOXIDE/NITROGEN +- 0.8% Jun 07, 2022
NTRM 12060735 CC356192 2498 PPM CARBON MONOXIDE/NITROGEN +-0.6% Dec 14, 2026
The SRM, PRM or RGM noted above is only in reference to the GMIS used in the assay and not par of the analysis.
ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipoint Calibration
Nicolet 6700 APW1100391 CO FTIR Feb 08, 2018
Nicolet 6700 APW1100381 NO FTIR Feb 15, 2018
Nicolet 6700 APW1100391 NO2 FTIR Feb 16, 2018
Nicolet 6700 APW1100391 SO2 FTIR Mar 01, 2018

Triad Data Available Upon Request P

NOTES:NET WEIGHT: 10.43Ibs

GROSS WEIGHT: 60.93Ibs

PO# 5218000763

This calibration std. has been certified in accordance with the May 2012 EPA Traceability
Document EPA-600/R-12/531. All testing processes and measurements conform to the re
ISO/IEC 17025 and to Airgas ISO 9001:2000 and relate only to items identified on this certi
are certified to be NIST Traceable with total uncertainty as detailed under Analytical Uncey
document shall not be reproduced in full without written approval of the issuer.

TESTING CERT No. 3082.05

s (N\ BrLan

Appmve&%r Release Page 1 of 82-401135335-1
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DRY GAS METER XC-572V

Serial No. : 1110070



W SDOM

v Anaoy Teduoush wad uoud weodtn nfu diin
WISDOM SCIENCE SALE AND SERVICE GROUP COMPANY LIMITEQ

Certificate Of Calibration

Method 5 Pre-Test Console Calibratlon - Cubic Meters (m2)

{10

0.990 |-

-

e, _099_1_ |

-Max Allow Y

Caflurotion Congliions EagtomsiGunyersony Eafprantt EQuipmmng
Conaols Madel . XC-572V No. _WDS. 4 Std Tomp (°K) 298 WTM Modak __ W-NKoD&-68 WTM Serlal: 546321
Conaole Serfal #, 1110070 Ambiant Temp (°5) 264 std Praes, {mm Hg) 760 WTM Gal, Due: Mar-22 Gamma: 1.0000
DGM Madel #. SK25EX Baromelslc Pragsure (mm Hg) 768 K, 0,92 WITRA Tharonanater: Intarmal
DGM Sarlal #. 0005413 Relative Uumidity (%) 6
Mctaiing Consata Calleation Moter
Run Time Orlfice, AH Vabume jmr Outbet Temparatung ["C) Volume |m*} Oullet Temp Oullet Temp
mlnutes) {imm M,0) inkidz Final tanitial Final Inbtizt Flnal Initlal Final
(] [L%) [\ Vel U} (o V) Vil ) e
T mm M0 m* m © © o w’ = Lo
16.00 13.0 397.7244 397 3056 25 25 289.58787 289.78942 25 25
10.00 25.0 397 9285 398.0984 25 26 289.79207 289.95964 25 25
A0n 50.0 398.1162 398.3058 26 26 289.97735 29016549 25 25
7.00 80,0 300,308 398.5469 26 26 290.19612 290.40517 25 25
5.00 1200 398.5693 398.7513 26 217 290 42752 29060906 25 25 J
Standardized Dala Calipration Reaulls
et Matar . Gallbratlon Factor Flowrale AH 8 (ot 1120Y
Valug Varatlon 514 4 Cotr D212 SCMM Variation
[ i) Wl (Giigend [Ad] {AY) O ita) eH@) (AsH@)
o mhnia o Wi i mm H,0
1.180 0.012 0181 0012 1.001 0.009 2012 41.008 <0731
0.169 0047 3.167 0.017 0.986 -0.008 0,017 41 198 -0.570
0.189 0024 0,187 0.023 0.991 -0.001 0.023 41.966 0.198
o210 0.030 0.208 0.030 0.950 -0.002 0.030 41881 ! 0.112
0,182 0.036 0.180 0,036 0.991 001 0,036 42.759 0991
0.99: £ L) - 41,768 I = AH@ Average
OM P
Not: Fex Cabieaiton Fasioe ¥, tha rato of ihw Fradinig o e calbrabion maler 10 the dry gi mated, acceplabio toisrance of indvidual values il -4 7 Pass/Fail Iisult: Pass l
Nets Ear AMg, arlfice prssul btgcanlial tal aGUALES o 0 75ctm (0 021 m*imin st standard tempersiune and previure, scceptable lagrante .‘ m} ; JI' o) B (8.9mm) HO
4 o Ay - e
=y - W Aanax Yoluous wed woud woidn oy it
ig fre===—Ls VREDOM SCIENCE SALE AND SERVICE GROUP COMPANY LIMITED Lxala _'________
{Palpasu Chaisana)
Service Engineer e
1.020 +— ayv .
¥ . |
1015 +—————1- — 1 —
¥ |
S -
> 1005 | 1 - — I
E 1.000 +——- . = N
o 099 ¢ ~Gamma Y
F. .
@
]
%

0.985

0.980
0.975

0/990 |

A S

0.000

Flowrate Standardizwﬁﬂﬁﬁd (m3/min)

0.010

_0.020

0.030

0.040

Min Allow Y

Cansole Serial:

1110070

it Arten Latdead viad wand wadia nfy difa
WD SCIENCE SALE AND SERVY

SCIENCE

CE GROUP COMPANY LUMITED

Console Model:

XC-572V




. DGM Orifice AH (mm H20)
W SDOM THERMOCOUPLES SYSTEM CALIBRATION
Wi T T s s szl Wl i ] ) ot " —h
|mm ALY ANO SERACE SRS CUaaxit LIMITER i E N =h’ m m Q l\) -h
: s o o o O O o o O
Samplig System Equipment informati — Calibration Conditions i : o oS OO O O o O o O
Console Model Number XC-572v Calibration Reference No. WDS-S§V650004 V TV b , .
Console Serial Number 1110070 Ambient Temp 25.4 | °C ' a & " - v N ]
Meter Box Model Numb JENCO 765 Barometric Pressure 756 | mm Hg N E &S l ‘ | |
[Meter Box Serial Number JC02484 Relative Humidity 58 % = < - |
Reference Thermometer FLUKE 714 3 <) ! |
Serial Number 9038005 &-DF I— 1
L [
Results @ | |
Console Thermocoupls Simulator Q‘ 3 |
. [emperature Reading (°C ) = - l
Channal and test point =25'0T75 0 T 38.0 | 93.0 | 149.0] 260.0] 374.0] 482.0] 593.0] 816.0 [1038.0| & 2 o o A - ! |
Stack -18 24 37 92 150 | 261 | 373 | 485 | 596 821 1045 | = %; [V (‘i) | [ |
Probe -18 24 37 92 150 % e a I |
Filter 18 | 24 | 37 | 92 | 150 N e 1 3R ‘
Aux <18 | 24 | 37 | 92 | 150 g %3“335 g )
Exit -18 | 24 37 | | L T (W o = i\\ ‘ |
2 2 oy :‘_ |
§ zb Qc |n~§1 '
22 <o I\ \ |
Tolerance Range . ae ‘Z‘ 4 (@] o (=N B
Stack + 1.50% Absoiute Reter +3.0°C § S *'-.,\ - o N —& N | =
© [N ; |
Probe +30° Exit +2.0°C b e g : e | [ _ |
o ~ owsm, \
Filter +3.0°C % 1 \ |
% ey o = (81
25 =+ Ot |
2 = |
= : e | |
3 o | |
W O
= W =N
L 5 &
e _ _‘\ [0 2 | A
Signature e i
( Patpasu Chaisana ) \ _,-I . .,E‘,, | fan]
Service Engineer /i : .
:\;—- @) % \;I
‘ j? ~ YAA N3 g | B
WYSDOM 5o © @
A x g L — -
C(% =]

WISDOM SCIENCE SALE AND SERVICE GROUP COMPANY LIMITED 8/115 Lumpini Town Ville Ralchaphruek-Pinklaa Village,No 4. Bang Khanun, Bang Krual, Nonthabur © 1130 Thaland
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DRY GAS METER MC-572V

Serial No. : 1007055
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A aneu tebiowd il uoud et oy diifa
WISDON] SCIENCE SALE AND SENCE GIUP COMPANY LIMITED

Nate: Far Calfbratlon Factar Y. ihe ratlo of tha reading of the call
Nu(o Far Mg, ariflcs prassure dlfterantial that equatas to 0. 75cim (0.0212m

mMeter Gamma (Y}

Iz
Model #.__
Serial #
DGM Madel #:
DGM Saial #:

Certificate OFf Calibration

Wathoil 6 Pra-Tast Conuolo Calibration - Cuble moter (m 3]

a ny Referanco Equipmant
_Me-s72v Cailbration Date: 2710712022 Std. Temp, ("®): _ 298 WTM Madal: __W-Nkoﬂa-ﬁa Th Cul. Due Date:  Fab, W2
1007066 G \on Ref,: _ WDS-8V850008 std. Pressura {mm Hak: 780 WTHA Serial: 546288 Gemma: ___ 0.9860
SK2BEX Ambiant Temp (‘C) 23.5 K, (mm Hag): 0.3857
00008432 Prassure (mm Hg): 766 _
Relallve Humidily (%): 80
-~ UUT Woter (DEM) Refarence Moator (I
Run Time DGM Oriflce Velume Oullol Temp | Velume Ounal Temp
(minutes) {mm H:0) Inlial | Final ] Inklial - _ Final I____ fnitial _q‘ = Finot Tnftial Final
o _ Pean 2T L bt Yoo L [P G E——
16.00 13.0 0.00256 0.1685 25 25 307.83244 30796618 26 25
= —
_ 1000 250 01810 0.3499 25 26 308,00127 308.15867 26 25
8.00 500 | . o3 0.5509 26 R 30616244 0824119 | 28 n 2 .
7.00 20.0 0.5044 0.7661 25| 25 308,34877 308.65037 e _
500 1200 0.8310 1.0074 25 25 308.59261 308,77072 25 26
Stondardized Data . Galibration Resulta
= Tant Moler Rufaranca Meter I C Faclor [ FlowRate Ak (om H0) |
Std, Voluma | Std. Flow Rels St Valumi _ Std. Flow Rata "Gamma® Mariati Sid & Comr D.0212SCMM | Maralion |
Ve A7) | sy Vgengy (V) gy mafmin | () [ | O g Ot
| ote3 [ oon L 0,160 | oovt | 0883 | _-opot 0.011 50.665 3738
0488 (11— 0.154 0.015 [0.4988 o002 | oo1s | 46.980 0,030
__ban 0.022 0.174 0022 | 0807 0.001 0,022 45,834 -0.086 _ §
0198 0.028 0.197 0028 ggo0 | __ogm | 0028 45.366 Agge | Poeolfall Resulty
\ 0175 0,038 o 0035 0.998 0.008 0.035 -2.108

Slgnature _

1.015
1.010
1.005
1.000
0.995
0.990
0.985
0.980
0.975
0.970
0.965

0.000
Elowrate Standardized & Co

Consale Seriak

R~ B ST

{ Patpaau C‘hwhlnn )
Service Englneer

relian matar (o ihe dry as matar, accaplabla it
3fmin) 8t slzndacd lemparalure and pre

0.988 la Y Avg

sl unn.ilnm tha avarage is 0 02

ru..

S( IJV(J

Wi Inaow leduoud wad

Yt

46,930 - BH@ Avy

’ Mmﬂ values fram the avaraga is x0 2inches (S 1mm) Hy0,

uoud swnfia nfy s e

PASOORA SCIENCE SALE AND SERVICE GROUP COaapany (ihat!

Meter Gamma vs Flowrate

aiovi20ee

COR!

e —

TiT T

TIT

TTT 7

TT TV

v

0983

—

0987

L L L i 1

| L] i L

0.010

1007055

0.020

0.030

U
1

0.040

rrected (m3/min)

Cansole Model:

—Gamma Y
~Max Allow Y

Min Allow Y

about:blank




Firefox about:blar

DGM Orifice AH {mm H20)

N ek cnd e
é ?\:w -Li«« ig_?e o O N B
e o e B B e S o SRR o B 4 |
[ B pas iy . = P S,
W SDOM E oo i G T i S e S 2
THERMOCOUPLES SYSTEM CALIBRATION 1
W el Ikl AL 4 Lo ia U G L8 5
VWS SOPNCE S AMD) ST oo CLRRANY LDATLD o T T | L T ‘ T
N E |
Samplia Sysiem Squl 2 It i Calibration Conditlons S ‘
Conscle Model Number MC-572V Date [Time 27/07/2022 9:30 AM o 3 |
|Console Serial Number 1007055 Calibration Reference Mo. WDS-SV650005 o ‘ |
Meter Box Model Number DIGICON B ic Pr 756 mm Hg oD 9 1
!Mwﬂaxserial" b N/A Reference Thermo: FLUKE 714 m | | I
Serial Number 9038005 - T2 | | | \ |
) N | l
£ 1
5 2 ST
Resulis [« . :
< ja Th ple Simub: o) et ] ]
. Meter Box Ch | Temparaturs Reading (°C ) o | | i
Channal and test point 1
3 poInt 80| 25.0 | 3.0 | 93.0 | 149.0] 260.0] 371.0| 482.0] 593.0] 816.0 | 1038.0 9 ‘ }
Stack -18 25 | 38 93 160 | 261 | 373 | 435 | 586 821 1045 N !
Probe -18 | 25 38 | 92 | 150 D
Filter 18 | 25 | 38 | e2 | 150 Qe 4 & ] '
, Aux 76 | 25 | 38 | 92 | 150 o = | \ i
| Exit T8 | 25 | 38 1° T wur N I = e
ra [ | |
ance Range ﬁ L o |
Stack + 1.50% °K Meter +3.0°C ) Lo !
Probe Faavc Ext L20%C 4 I ) |
Fiiter +30C - : = I |
D 3 |
- |
® o T \
o R, V
Py ,ﬂ:"i
F =
e . md -
7 = = o L ; |
Signature o Shm— Z S A !
( Patpasu Chaisana ) & =4 }
Senvice Engineer g oues 4
o 3
"o

S

Ao




DRY GAS METER MC-572V

Serial No. : 0504003



WISDOM 5CIENCE

Certificate Of Calibration

Method 5 Pre-Test Consale Calibration - Cubic meter {m3)

feter Console lnformation Calibration Condition Factors/Convarsion Reference Equipmin|
‘ongole Model _MES?IV__ Calibration Dato: 3-Apr-23 Std. Temp (°¥) 298 WTM Model:  W-NKala 56 WTM Cal. Dust Date: MNov. 2022
Jensole serjil __ﬁggoua Isgut Cabe F-Apr 23 Std Pressure (mm Hg): 760 WTM Serial: _BU0245 Gamma: 1 @Uﬂ
DM Model # __SKZSEX Cal, Roport No. ©:  WDS SVEBONE K, («/mm Hg): 0.3857
DGM Serial 2 0009854 -Amblent Temp (a1 25 -
Pragsuce (mm Hgl 758
Relative Humidity (%} 60
- UUT Meter (DGiVI) e Referance fleter (WTHM)
Run Mime F DGM Orifice Volume Quilet I'emp Volume Quitlet Temp
(minutes) (mm H,0) Inktiat Final Initial ~_ Final Initial Final Iniitial. Final
) L Pt Vi Vint bid : [ Vie Vi L b
1500 13.0 _2.1249 2.2873 S 20 1124924 11 40853 25 25
10.00 250 1.9384 2 0964 " _'z:!ﬁ il 11.06845 11 22138 25 25
800 | 500 17294 1.9108 2 25 1086093 11.04905 26 25
7.00 80.0 1.4887 16921 | 2 2 1062322 | 1082407 25 | 25
L_fv_(& w200 | o taeso ] 13736 il _2e _l= e 26 = 1033100 | 10.503%4 b— 25 1 25 .
- E'-i_,nndardlzed Data Calibration Results
 Test Meler ~ Rufpronce Meter —__Gorrection Faclor | FlowRate _ sH@ {mm H;0) .
Std Volumeg | Std_Flow Rate Std. Volume Std. Flow Rate “Gumma” J Vvarialion Std & Corr 00212 SCMM WVariallon
Ve ) | Guo @I | f Qg mdmin_| () —@n [T g M,
0159 0011 i 0156 pow | 0983 0,001 0010 52 990 )
0158 0.015 0182 opis | oot} 0002 0.015 47 999 0 540
0178 = 0022 0_17_5 QOZ'Z_ 0.‘._)_82 L —0_0(22 | 0022 46.696 -0.763
0200 | 0,029__ o, T— 01_97 - 0028 | _0 983 -0_90_1__ 00_28 4?__249 | (e -2210 |
_Q 177 _l_) 0_35 O_17§ _ LO_SS N _0 989 | 1906 0035 44,161 -3 098
0.984 =Y Avg 47.459 = AH@ Avg
L

ale: For Calibration Factor Y. the (atio of the reading of lhe calibralion meler lo lhe dry gas meler
ale. For BHg, orifice pressure differential that equales to 0 75¢fm (0 0212m*min) al standard temperature al

j;"_f:"} —
Approved By: R —F

( Patpasu Chaisana )
Service Manager

Metar

1.025
1.020
1.015 —=—=

= 1.010 | -

[ar}

= 1005 |

§ 1.000 -+ .

= 0995 [ ———

5 0.990 |

@ .

= d
0.985 & 0.983L

0.980 | —

0.975
0.000

P ERy S

Console Serial 0504003

. 0.981

0.010
~igurate Standardizesd

Date

Samma vs Flowrate

.: 1
| 0.982 0.983

0.030

I U =

0.020
&

't

o

wdl e wons e ida iy Sidn

WISDOR SCIEPCE SALF N SFRVICE GROLP COMPANY AL

of individual values from the average is +0 2inches (5 Imm) H,O

_ Gamma Y
- Max Allow Y
Min Allow Y

Gorrected (m3/min)

Console Model

Pass/Fail Resul!:‘ Pass l

1




DGM OCrifice AH (mm H20)

9]BIMO|4 SA 2INssaid JOJON

o caih oy
S N R OO N
REED N s o O O O O O O
) & a 0 3 a a a s
WISDOM SCIEMCE =3 (o) < O O o O O O
Meter Console Infermaiion Calibsation Conditions Raference Equipmeni (e | |
Console Model : MC572v Cal Date : 3-Apr-23 Temp. Simutator Model : FLUKE 7148 = O J1 !
Console serial : 0504003 Issue Date 3-Apr-23 Serial No 60530035 g
Temp Indicator Model : 765-KF Cal Report No. : WDS-5V660039 = |
Temp Indicator Serial JT17852 Ambient Temp. (°C) 25 | !
Pressure (mm Hg) 758 _|_
Huemidity (%) 60 ' |
L |
Temperature Sensor Calibration O
(hermwcs ' o S SR
) emanih |
# °C S O 4L |
1 180 -17.0 10 £ |
2 380 37.0 1.0 5 {
£
K 93.0 82.0 1.0 7 =4 | |
4 1490 148.0 o z ™ |
5 260 0 259.0 1.0 5 o |
6 3710 372.0 -1.0 L P=E [ o
7 4820 4820 00 33 - o \ '
8 593.0 5340 -1.0 e L L R e e e e —
9 816.0 816.0 0.0 23 B A A
10 1038 0 1038.0 0.0 hE 2oy 4 %
: 3 = oy
Maximum ' 10 2z Cf by
5 - o
[o]
PASS £ o ‘ o
Note z a (a») |
* For valid test results , the maximum difference between temperature readings should <1.0°C ( EPA Method 5, Section 6.1.1.8 ) = [l \ | |
Perform all TC Channe calibrations. Except meter (CGM) channel = D O ‘I‘ i
: Q. o
O 1 S —
o - _ ) W o
s E E= i Ee @ i
Temperature l e =
Renine = i ) et | % !
v
Ambient 265 260 05 ; ¢ % 3
= 1 =z
Heat 100.5 102.0 15 1 z 5 + ; i-\;
Difference Rang & o CP
DGM Out Termp. Diff. £3 °C PASS o D)
Z O I = e
= i =
Approved By : P pr R o /“:,:\ o
( Patpas., Chalsenz

Service Mangger - -

A

WISDOM SCIENCE SALE AND SERVICE GRCUP COMPANY LIMITED

Address 9/115 Lumpim Town Ville Ratchaphruek-Pinkiac Village,No. 4, Bang Khanun, Bang Kruai Nonthaburi 11130 Thailand
Tal AGMLARAI1IDY N0A ENA 1Ras Als Tne smna



DRY GAS METER XC-572-OV

Serial No. ;: A2204323



Certificate Of Calibration

Method § PreTest Console Galbration - Cubic meter {1

WISDOM SFIIEN?IE
DA

O TERY

Fagtors/Conversion Reference Equinmant

Meter Consolp Information Calibration Condition
Console Model : _ XC-572-0V Calibratlon Date: 2-May-2023 Sid, Temp. (°K): 298 WTM Model:  W-NKoDa-5B WTM Cal. Date: __ 22-Nov-2022
Cansale serlal : _A2204323 Due Date : 1-May-2024 Std. Pressure (mm Hg): 760 WTM Serial: 600245 Gamma; 1.0000
DGM Model#:  SK25EX Cal, Report No. :  WDS-SV660066 K, (K/mm Hg): 0.3857
DGM Serial #: 00008294 Ambient Temp {°C): 25 =
Pressure (mm Hg): 758
Relative Humidlty (%): 55
UUT Metor (DGM) Refarence Moter (WTM)
Run Time DGM Orifice Volume Outlel Temp Volume Qutlet Temp
(minutes) (mm Hy0) Initial Flnal Initial Final Initial Final Initial Final
o P Vet Vit b (™ Ve Vit 1™ bt
15.00 13.0 18.0685 18.2252 25 26 17.55844 17.71573 26 25
10.00 25.0 18.2477 18,3984 25 26 17.73637 17.80948 25 25
8.00 50.0 18,4338 186056 25 26 17.92517 16.09730 25 25
700 80.0 18.6458 18.8344 28 27 18.13775 18.32707 25 25
5.00 120.0 18.8839 19.0510 25 27 18.37705 18.54528 25 25
Standardized Data Calibration Resulis
Test Meter Reference Meter Correction Factor Flow Rate AH@ (mm H0)
Std. Velume Sid. Flow Rale Std. Volume Std. Flow Rate “Gamma” Vartath Std & Corr 0,0212 SCMM Variation
Vg (M) (e Viajagy (1) Qirien MAYMin 1Y) {8y} Qy [T AdHg
0.154 0.010 0.154 0.010 1.004 0.003 0.010 54.437 3.283
0.148 0.015 0.148 0.015 1.002 0.001 0.015 50,628 -0.616
0.169 0.021 0.168 0.021 0.989 -0.001 0.021 50.086 -1.058
0.186 0.027 0.186 0.027 0999 -0.001 0.027 50.928 -0.216
0.185 0.033 0.165 0.033 0.999 -0.002 0.033 49.741 : -1.403
1.001 =Y Avg. 51.144 = AHAED Avg
iy Pass/Fail Result:

Jote: For Callbrallon Factar Y, the ratio of Iha reading of (ha calibralion meter |2 the dry gas melor, nccoptable tolsrance }t[ .21_ -.'.”'“ ‘31:‘}11;&3? Is £0.02

Iote: For aHg, orifice pressure differential that equates o 0.75cim {o,omm’:mw at chared and f | valums fram the average is +0 2inches (5.1mm) HyO.
¥=
el B & o ) L
7? i R ledwoud viat ween vea B 0Ty 3l
Approved By: él,_..a(_/(-__-(.. WISDORA STIENCE SALE AKD Sk 3nE SROE “CnEA Ty |,||'-F|)]‘L_“E 2-May-2023

( Patpasu Chaisana }
Service Manager

leter Gamma vs Flowrate
1025 +— [_ =

1.020 + oy
1.015 o
1.010 ‘ .

1.005

1 OGG . I e =~ g = ~-Gamma Y
« g 099 ).999 B350 ~-Max Allow Y
0.9956 + 999 0999

0.990 3 | B N T --Min Allow ¥ |

nogs +———A—— I
0.980 ¢ S NS SIS 4 e

0.975 +——— S
0.000 0.010 0.020 0.030 0.040

Flowrate Standardized & Corrected {m3/min)

Console Serlal: A2204323

S
| E

L1

=
<

Meter Gamma (Y}

Gonsole Model: XC-572-0V

B Ao e luting 4 et e ek CUE L I
WISDOM STIENCE: SALE AMD SEIMWICE GROUH COMPANY LIMLT ]




TEMPERATURE DISPILAY CALIBRATION

DGM Qut Temp. Diff. +3 °C

nntnzZl //

(vieereng

Approved By :

9JeIMOj- SA aINSSaid I19)O|

g NG 11 ( a1 Y )
Meter Conscle Information Cailibrafion Conditions Reference Equinmesn 'éi DGM Oflflce AH mm H20

Console Model 1~ X3-572-0V Cal. Date : 2-May-2023 Temp. Simulator Model : FLUKE 7148 %

Console Serial :  A2204323 Due Date 1-May-2024. Serial No, - 60590035 5 — b cmd
emp. Indicator Made © 785-KF Cal. Rerort No. :___ WDS-SVe60066 Calibration Date.: 14Feb-2022 N RO O O N B
‘emp. Indicator Serief | JC19022 Ambienit Temp. (°C) 25 - -1 OO C OO0 oo

Pressure (mm Hg) : 758 | ¥ “ p b b p b °
Humidity (%) : 85 % s o o O o o o o o O
5 J p
Temperature Sensor Calibration 8 E 8 e
5 =
© -
. 2 n O
[
# °c °C c 1 @ —
1 8.0 -17.0 1.0 )
2 250 25.0 0.0 €7 2
3 9.0 90.0 . 0.0 | T e L ‘
P 1200 120.0 0.0 1 e L I ;
5 7500 2480 1.0 N g = O - . -
5 356.0 380.0 0.0 2 3 Q. = 3
7 500.0 500.0 0.0 5 N O T \
8 620.0 620.0 0.0 me - Il )
9 740.0 739.0 1.0 z Q 8 %
o 10 860.0 860.0 0.0 z "_ﬁ' -4 R |
Maximum * 1.0 2 ® -~ o\ | ‘ |
— : o o\ | )
Note g 9" N %
1 For valid test results , the maximum difference betwean temperature readings should <1.0°C ( EPA Method 5, Section 6.1.1.8 ). ek T U'l\
Serform AUX, STACK, PROBE, OVEN, FILTER, EXIT. Except meter (DGM) channs 3 0 o9
3 == :
2 Q o
DGM Oui Temperature Sensor Calibration z :lj T &
= , K
8 o 8 & - Ca\
. - S | P
. - z ® N
Ambient 288 28.0 -0.2 q Q | [ap]
Heat T00.0 101.3 13 2 o T :
Difference Rang ) 3“ '
W
3
—

0v00

RO CORE

WISDOM SCIENGE SALE AND SERVICE GROUP COMPANY LIMITED
Address 8/115 Lurnpini Town Ville Ratchaphruek-Pinkiac Village,No. 4, Bang Khanun, Bang Kruai, Nonthaburi 11130 Thailand




Differential Pressure Meter
Testo 510

Serial No. 51501728/004



MI ’T MIRACLE INTERNATIONAL TECHNOLOGY CO.,LTD IB3EMirie

| 214 Bangwack Rd. Bangpai Bangkae Bangkok 10160 7 —~s |
7R Tel:0-28654647-8 Fax: 0-2865-4649 hpi/fwwwmitinth A ,
- ) NSC-TISKTIS 17025
. CALIBRATION 0052
Ed L 4 =

ik
E_%EE CALIBRATION CERTIFICATE
=] 2

Certificate No. : 1202208422-001
Date Issued : 07-Sep-22

Customer : Eastern Thai Consulting 1992 Co., Ltd.
683 Moo 11 Sukhapibarn 8 Rd., Nongkham, Sriracha, Chonburi 20230

Equipment : Differential Pressure Meter
Manufacturer : Testo

Madel : 510

Serial No. : 51501728/004

ID No./Tag No. : -

Date Received : 01-Sep-22

Date Calibrated : 07-Sep-22

Calibrated by : Mr. Saruth Srichutikul

Calibration Method or Calibration Procedure Used

In-house method : CP-07 base on DKD-R 6-1: Edition 3 2014.

This certificate is traceable to national standards, which realize the units of measurement according

to the International System of Units (SI).

Result of Calibration

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

coverage factor k =2, providing a level confidence approximately 95 percent.

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

the Miracle International Technology Company Limited.

o~

/
A A L
Approved by: l}\il L "'..’\L'._‘\J NS
( Mr. Sarayuth Tochua)

Certificate No : £.202208422-001

Ambient Temperature (25 £ 2)°C
(50 % 15)%RH

Environment

Relative Humidity :

UUC Reading STD Reading (inH:0) STD Reading (inH.0) UUC Error Uncertainty
inH:0 Before Adjusted After Adjusted inH:0 + inH0
0.00 0.0000 - 0.0000 0.12
10.00 10,0024 -0.0024 0.12
20.00 20.0068 - -0.0068 0.12
30.00 30.0025 - -0.0025 0.12
40.00 40.0041 - -0.0041 0.12

STD = Standard
UUC = Unit Under Calibration

Calibrated condition : Pressure Medium Alr : Density = 1.19 ke/m* @ 20°C, | bar

Mounting Position Vertical
Reference Level at the end of pressure port

Conversion Factor Multiply by 2.490 889 E+02 - Pa unit

Description of UUC ¢ Range 0-40 inH0
Calibration Range 0-40 inH0
Resolution 001 int-0

Condition As-Received : Used frem

The measurment results and statements of conformity with specitication only relate to the item calibrated,

Measurement Standards Used & Traceability :
The International System of Units (SI) through
NIMT Certificate No. MP-0138-2| for Digital Manometer Serial No. 2652GA559, Due 09-Sep-22

End of Certificate
Page 2 of 2




GAS CHROMATOGRAPH
MODEL : GC-2010 Plus AF

S/N : C12095200986



Operational Qualification Operational Qualification Record

3. Operational Qualification Record

If the unit is included in the system to be inspected, place a checkmark in the «Applicable” box. If the unit is not
included in the system, place a checkmark in the “Not Applicable” box. Enter a diagonal line in the Pass/Fail
checkbox for “Not applicable” items.

Here, Inspection results are recorded along the procedure of Chapter 4 in Operational Qualification Protocol,

3-1 Gas Chromatograph GC-2010Plus [E/Applicable O Not Applicablé

Model Name GC-2010Plus AE
Component ID 6 s (_\u\-‘ow!‘voﬁb g\r‘ Lpot Og 1%
SerialNambers™N) | C A 2 0 A4 A 2 O O 4 9 ¢
No. Item Criteria Results Pass | Fail
Display, LED Verify the All LEDs light LED 0
1 est display and C: o JZ/
LED Screen contrast adjustment is 5
operation. possible. Display Zr =
[Standard Verify the q =l P
2 self-diagnostic | status and Sl?[:fla :iil:y:td as the result of the G oo 0{ /Z/ o
est operation of [ 1agn <
all parts.
Firmware Verify the Version number and build number Ver Version: 2. 1g4v
wersion check program hre displayed. ) BuildNe.: 243
3 version The version No. and build No. | ~ o4 Version: 9. 1040 ﬁ O
atches the controlled version Ver. N BuildNo.. 269
- r. No. uild No.:
Temperature | Verify that | TEMP LED lights green. Z1 0
fest temperature Displayed Temperature (Name) Set value Measured
control is actual values | controller 20 value
normal. agee toltl_ne B coL Colume 5 (.0°C R 0.0°C
st values
“ithin 2 INJL 5¢ut Rp.o°C| 5 0.0C
4 +1.0°C. 0O W 2 5C it °C) Iﬂ/
= oEn | 7101 |Ro.0o°cl s0.0°C g
O DET2 5 °C T C
O AUX3 . °C =28C
0 AUX4 5r2C alc
O AUXS 2="C] 42C
Column inlet | Verify the N Pressure gauge 0 A kPa
pressure test | accuracy of Inspection pressure gauge correction value ==
the column Teaging Pressure gauge reading .3 kPa
) 10.0+ 3.0kP: -
inlet pressure, 2 Post-correction reading 2.2 kPa
) Pressure gauge
Inspection pressure gauge correction value 0.5 5
5 ing - T 0 1.0kP Ja/
500.0¢ 20.0kPa Pressure gau.ge raad]ing 1.0kPa
Post-correction reading | 2.0 0.5 kPa
Pressure gauge
Inspection pressure gauge mn'ectim% va%ue O3 xpa
reas (;]01g()4_— 15.0kPa Pressure ga\.i.ge readiAng 499 ': kPa
Post-correction reading | 4.4 2 .5 kPa
Performer (signature): aL' '\*\-‘/ Date: 2%/ 01 72022
-
Reviewer (signature): 4 A:H"’rh‘_\ Date: 25 s [
n.J
——
N/
)| =
Page 20 of 43 '—w LBev.33

Operational Qualification

Operational Qualification Record

(X

No. Item Criteria Results Pess | Fail
Pressure Verify that the | Monitored pressure 6 minutes after start 349 Ak
program test pressure 250.0 + 5.0 kPa =
6 program I i e reading 8 minutes after start ,lj =
operates 7nspectuzn %ressure gauge 1 g 2493 KPa
Eitben] 250.0 £200 KPa
Flowrate test Verify \he | Septum purge vent measured flow rate Septum purge | o o
accuracy  of | 3.0 |.OmLimin 3.0 mlfmin
the full-flow Split vent
a::: in septum ,Zfotal of septum purge and split vent flow rate values __7 .6 ml/min
purgie: 10,0+ 3.0mL/min ol
L0 .7 mlimia
Splié \lcxlln
. o L/mi
) ‘otal of septum purge and split vent flow rate values =5 - Z/ o
200% 20mL/min
2o4 mljmin |
DTotat of septum purge and split vent flow rate values Splié ;"‘]‘;‘“ ifhaia
300+ 28mL/min(Carrier pas:N2) T‘i't.nT__—
HTotal of septum purge and split vent flow rate values
5004 35mi/min{Carrier gas:He) 512 milmin
- M
lumn oven | Verify the | epection temperature Temp. value - gA°C
test accuracy  Of | cencor displayed value Temp. sensor reading 4 6.5°C
the  calumn jo 0:3.3°C .-
oven 50.0£3.2 Corrected temp. value 4 ¢4 8°C
temperature. | Ingpection temperature | TEME: © ion value g.A2C
sepsor displayed value Temp. sensor reading 4 59 2 °C )Z{ 5
8 150.0:42°C Corrected temp. value 1 E2 0%
Inspection temperature Temp. correction value © 5°C
sensor displayed value N EEL
530.045.5°C Temp. sensor reading 24a23°C
Cl280:4°C Corrected temp. value 21 A.%°C
Temperature | Verify that the : . 200+ 1°
program test colurmn Monitored temperature 6 minutes after start 200+ 1°C 2 0 0°C
temperature jZT Inspection temperature reading 8 minutes after start 900.4°C }Zl/ o
2 program bo00=47C i
operates =
ngrmauy_ CUsing a temperature sensor with 1°C minimum e
Idisplay increment 200 +3°C —r—f—
Sensitivity Verify the FID (E] Applicable
test detector [0 Not Applicable) CisAREA value bl 462
sensitivity. Calculated S value uves
Inj, unit ( ) ){ o
Make-up gas: N2
10.0 x 10 C/g min, Calculated § 4 5 L0x10%Clg
10 CMake-up gas: He value
7.00 x 107 Clg min.
%CD (O Applicable C10AREA value Vs
Not Applicable) Flowrale at vent -
Caloulated S valve s OURIR | O
Inj. unit ( ) Calculated S . _ x10’mV-
4.00 % 10'mV - mlmg min, | value mi/mg
3 - 2 2
Performer (signature): aM Snf Date: L | 0L 1 20%
Reviewer (signatare): 4@”‘""{ ' pate: 25 1 % 1 U
——— =
B o )\ et
Rev.3.31 K;‘ : w 21 of 48
i - .-j'




Operational Qualification Operational Qualification Record

32 AOC-20i Auto Injector 23 Applicable [J Not Applicablel

0 Sinple 0O Dual system. main injector |

Opeiational Qualificztion

Operatienal Qualification Record

3=}  ADC-20s Auto Sampler

BT Applicable L) Not Applicable

Model Name AOC-201
Component [D
Soralfo M) | € 4 2 4 9 68 4 1 0% 0 °
No. Item Criteria Results Pas | Ewi
Display, LED | Verify the display and LED | All LEDs light, except decimal point.
; test operatian. /‘/ 4|
5 ROM , RAM | Verify that ROM and RAM | Display shows "000". Display: 000 Il a
- self diasnosis | memory operates normally.
Firmware | Verify the | . s Version
A version check | program Version number is displayed. No 9 O, 5} ﬁ -
version. The version number matches the Controled (:S /o
cantroiled version number. Ver. No, -
Basic Verify that the auto | Sample injected into the GC and GC -
4 operation test | injector basic operation s | operation starts. / 72|l o
correct. >

ENot Applicable O Dual system, sub in eator |

Mode! Name AOC-20i
Component 1D
Serial No. (S/N)
Ne. Item Criteria Results Pass | Fall
1 Display, LED Venfy' the display and LED | All LEDs light, except decimal point. .’-‘_’,——-" olo
test operafion.
5 ROM , RAM |Verify that ROM and RAM |Display shows "000" Display: O
il self diagnosis | memory operates normally.
BT (G [ Version mumber s displayed. Version No
3 version chec 5‘;:3;3: | The version number matches the Controled 0 [
| controlled version number. Ver. No.
Basic Verify that the auto injectcr | Sample No.l transferred to the main //
operation test | basic operation is correct. injector, sample No. 2 transferred to the P
4 sub-injector. " Ed [miy e}
| Sub-injector  injects into the GC o
L simultaneously with the main ADC, L
]
g 4
Performer [signature): kj*"" Date: v 4 Og 4 %02
iy
Y 3]
Reviewer (signature): A AV Date: ‘/fr { C( ;A
5

Page 22 07 48

[ - Model Name AQC-20s
Component|[D
Serial N (SMN) C ’ fl /\ 3 IN 4 o) Il-\ a\ 4 O
No ltem Criteria Rusuits Puss | Ful
Inizil Verify that the acto sampler basic LED lights green, not red T m/
1 operition test | operation s comecl. - |
Firmware Verify the Version number is displayed. Version No, R
9 version check | program = = - d I
- version; The version number matches the Coniroled 9 3
3 5 \ RO
" il controlled version number. Ver. No. !
|
|
Performer (signature): ll\‘l " pate: 25 4 C'g 4 2pee
i . AR Y oY= - q
Reviewer (signature): =0 w LR Date: 7 e
| L
| — -~

Rev. 3.31




Hot Air Oven
Model : UFE 500

Serial No. : G511.0182



ASIA ME{MCAL AND.
AGRICULTURAL LABORATORY
AND RESEARGH CEN TER

AMARC

CERTIFICATE OF CALIBRATION

Customer EASTERN THAI CONSULTING 1992 CO., LTD.

683 Moo 11, Sukhapiban 8 Rd., Nongkharm,
Sriracha, Chonburi 20230

Location of Calibration EASTERN THAI CONSULTING 1992 CO., LTD

(Hot Lab)
Equipment Temperature controlled enclosures {(Hot air oven)
Manufacturer Memmert Model
Serial No. G511.0182 ID No.

Date of Receipt 20 January 2023 Date of Calibration

Condition of Calibration

1. Environment 1.1 Ambient tem perature Maximum 279
1.2 Relative humidity Maximum 50.2
Maximum 221.9

1.3 Line voltage supplied

2. Calibration method

TLAS-G-20: Guidelines for calibration and checks of temperature controlied enclosures

. Reference standard instrument

Data Acquisition With Sensor

(RTD-P1100)
4. This certificate is traceable to the international system of unit {51 Unit).

The measurement is traceable to Asia Medical and Agric

5. This result of calibration was found accurate as shown on dat

6. Condition of calibration item Normal

Calibrated by Mr, Sarawoot Thammo Approved by

Scientist

{ssue date 24 January 2023

robability of approximazelv 95%

The uncertainties are (or @ confidence p
he above calibrated item and was foun

The calibration result is applied only tot d accurate as shown on date and

This Certificate is issued in accordance with the conditions. of accreditation granted by the Thai Laboratory A
Iaboratory and ils vaceability to recognized national standards and to the unit of M
proval of the Asia Medical and Agricultural Labor:

ed other than in full except with the prior written ap|
TEL 02-516-2422

FAX 02-516-6949

reproduc
25T & 1 arnrao 122, Ladptao Road.

Certificate No.

3
Instrument D No.
LB-DA-11 (RTD-138 to RTD-146) 22-040309 21 April 2023

ultural Laboratory and Research Cent

place of calibration anly
ccreditation scheme which has essessed the m

easurement cealized at the corresponding natio
atary and Researc

S,

s,

S
;*“r\—-..\_“f//z:s
Z
el 3
MSC-TISI-TIS17025
CALIBRATION 0152
page 10of3
23-006679

Certificate No. -

sample Code : 23-02820-002
UFE 500
LABE 17/4
20 January 2023
°C - Minimum 253 °C
% ; Minimum 385 %
VAC Minimum 2185 VAC

Due Date

er Public Company Limited.

i
fu\,\.ﬂ——u
!

(Mr. Somchai Neampunt)

e and place of calibration only.

igned for Direstor
o 2

nal standards laboratory This cartificate may

1 Center Public Company Limited (AMARC)

IPY

easurement capability of the
not be

CON TAET@AHAEC.CGJ

WWW.AM ARC.CON
Elfective Date 1510/

: Mo ™y | ASIA MEDIDAL AND
VIFR' { AGRICULTURAL LA
IV H L I AND Rssslig%'?-: csalﬁ";r*EAgORv
REPORT OF CALIBRATION
Results of Calibration
Resolution 0.5 °C

1. Reporting of Temperature

Ay
S

=
_ai'\-‘____ -

A

Certificate No. :

Sample Code :

20N

NSC-TSI-TiS17625
CALIBRATION 0152

page 20of 3
23-006679
23-02820-002

| calibration
I Meacured temperature at 2ach positions °c)

Uncertainty

Coverage

uuc ue: |_
point (°C) | settiny eeslreading (PC)  #
g (°C}|reading (°C) 1 #2 %3 #a #5 46 #7 8 | #9% + (°C) factor k|
104 103.5 103.5 |1o4.10 102.08| 103,87 |103.99|104.08| 104.08{103.96 | 104.01 103.84 0.47 2.00 J!

2. Characterization resulis

Stability + (°C} Uniformity (°C)

Overall variation (°C)

Calibration point (°C}
0.08 ._0._32

104.0

0.39

Notes

UUGC" = Unit Under Calibration
s

TEL 02:516-2422

361 Soi Ladprao 122, Ladpras Road,
FAX 02-516-6849
Pt

Prf"l[al:‘lpﬂt?, Wang Thonglang, Bangkok 10310

CONTA
W

CT@AMARC.CO.TH
WW.AMARC.CO.TH

Effortive Nare 15/10/71
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ASIA MEDICAL AND S
A R AGRICULTURAL LABORATORY RN A2
M A C AND nESEAﬁcH'SENTER iﬁlﬁé

(A 4 \
NSC-TISI-TIS17025

CALIBRATION 0152

REPORT OF CALIBRATION Page 30f 3
Certificate No. : 23-006679

Sample Code : 23-02820-002

Results of Calibration

Notes
¢ H . ) #2 WA
1, Sensor installation locations

11 All sensors at any corners or walls should be positioned

°
5 ¢m (a x & x ¢) from the wall. S v3
Pl ’— = e esmm iz enTAe
1.2 The reference sensor is preferably located of the geometric center fee
]
of the chamber. H lo# 6\ E N
) L
2. Interior dimensions approx of chamber - /a/ )
ws L _we _ J#7 | D
W = 56 cm: D= 40 cm; H = 48 cm P 1
o ©
d

3, Air valve or fresh air level  : Off 2 “G
a
4. Fanlevel : Open *__W___p
5, The quoted uncertainty includes® Stability of chamber and loading effect Figure: Example of sensor
in chamber at 20% of uniformity " installation Positions

6. Uniformity - -he maximum difference of measured tempaeratures at any sensors and the measured temperature at the reference
location which are observed at the same time-.

7. Stability - one-half of the greatest maximum difference of measured temperatures at any One sensor

8. Overall variation - the difference of the maxim.am and the minimum measured temperatures throughout observation time.

9. UUCTreading - the average reading of indicating device that forms the integral part of the enclosure-

10. Calibration results without adjustment.

The result expanded uncertainty of measurement U 7s stated a1 the standard uncertainly of MEasUTRTONT multiplied by the coverage factor k, which for a normal distribution corresponds
to a coverage probability of approximately 95% The standard uncartanty of gl has boon dg ined in d: with UKAS M3Q03
- End of Raport e

361 50! Ladprao 122, Ladprac Road, TEL 2-516-2422 CONTACT@AMART.CO.TH

FAX 02-516-6949 WWW.AMARC.CO.TH
PJA’E&‘?{Q'E' Wang Thonglang. Bangkok 10510 Rev og Effective Date 15/10/21



ORIFICE TRANSFER STANDARD CERTIFICATION
WORKSHEET TE-5025A

ROOTSMETER S/N 0438320



S— TiSCH ENARDNMENTAL, tnc.
145 SoutH Miaw Ave
VILLAGE OF CLEVES, OH

TISCH .} e

) ) ' 877.263.7610 TowL F
_Env)y r onhmentai 513.467.9008 Fax e

ORIFICE TRANSFER STANDARD CERTIFICATION WORKSHEET TE-S5025A

Date - Mar 24, 2016 Rootsmeter S/N 0438320 Ta (K) - 295
Coerator Tisgch Orifice I.D. - 0136 Pa (mm} - 742.95
, METER ORFICE
PLATE VOLUME YVOLUME DIFF DIFF DIFF DIFF
OR START STOP VOLUME TIME Hg H20
Run # | (m3) (m3) (m3) (min} {mm) {in.)
""""" I""-‘—-- - - - - - - - -
1 NA NA 1.00 1.3400 3.2 2.00
2 | NA NA 1.00 0.9510 6.3 4.00
3 | NA NA 1.00 0.8510 7.8 5.00
4 NA NA 1.00 0.8130 8.6 5.50
5 NA NA 1.00 0.6690 12.6 8.00
1
DATA TABULATION
{x axis) (y axis) (x axis) (y axis;
Vstd Qstd Va Qa
0.9832 0.7337 1.4054 0.9957 0.7430 0.68911
0.9791 ! 1.0296 1.9875 0.9915 1.0426 1.2605
0.9770 1.1481 2.2221 0.9894 1.1626 1.4090
0.9760 1.2008 2.3305 0.9884 1.2157 1.4778
0.9707 1.a510 | 2.8107 0.9830 1.4694 1.7823
__________________________________________________________ oy SO O
Qstd slope (m) = 1.96262 Qa slope (m} = 1,2289
intercept (b) = -0.03249 intercepc (b} = -0.02080
coefficient (r) = 0.99993 coefficient (r) = 0.99993
y axis = SQRT[H20(Pa/760) (298/Ta)] y axis = SQRT({H20{Ta/Pa)}

CALCULATIONS

Vstd = Diff. Vol[(Pa-Diff. Hg)/7&0] (298/Ta)
Qatd = Vatd/Time

Diff Vol [{Pa-Diff Hg)/Pal
vVa/Time

va
Qa

For subseqguent flow rate calculations:

gstd = 1/m{ [SQRT (H20(Pa/760) (298/Ta))]- b}

0a = 1/m{[SQRT H20{Ta/Pa)l- b}
D)Y
A



Primary Flow Calibrator

Serial No. : 110619, 207510



INNOVATIVE INSTRUMENT CALIBRATION LAB
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CaLmmraTION LAGCRATONRY
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Certificate of Calibration

Certificate No : 23-AFM-022

Customer
Name Eastern Thai Consulting 1992 Co., Ltd. Request No : Req-2023-0128
Address . 683 Moo 11, Sukhapibarm 8 Rd., Nongkham, Sriracha, Chonburi 20230

Unit Urder Calibratien Betails

Measurement Item . Primary Flow Calibrator Sensor Modet : -
Manufacturer : BIOS Sensor Serial Number : -
Mode! : Defender 510-L

Serial Number : 110619

Jin] e

Location of Calibration : LAB 4 AIR VELOCITY METER

Cslibratien Envirormest ard Details

Temperature - 23°C+3°C
Humidity . 55 %RH 20 %RH
Barometric Pressure - 1013 hPa = 10 hPa
Received Date - 20 Jenuary 2023
Calibration Date - 6 February 2023

. In-house method CP-AFM-01 by Comparison technique with Standard Peimary Flow Calibrator

Calibration Procedure
Reference Standard Model Serial Number | Traceble Due Calibration

Air Flow Meter Gilibrator 3 Low flow 18501010006 Sensidyne {5 June 2023

Air Flow Meter Gilibrator 3 Standard flow 19031011003 Sensidyne 15 June 2022
Traceability :
This certificate providoes traceability of measurement 10 recogaized national standard, and to the realization of the international System of
Units (SD)
Note :

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

approximately 95 %-

ik Approved By : J\)gﬂ
Mr. Pacit Mathavorn

Calibration By ©

Mr. Noppadon Luangart
Calibration Engineer Supervisor

— )
/ sty 2023 W /
I =) (

Al

. without written approval of the Tonovative Instrurent Co.. ud

Service Calibration Engineer

The results related only to the jtem calibrated. The centificate shall not be repraduced except in full
FM-708-AFM-01 Rev.00 lssue date 01/07/19

INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT COL LTD HEAD QFFICE
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=
. e
AMPHOE BANG PHLI SAMUT FRAKAN PROVINCE 30540 THAILAND o

TEL: (66)6-2} 16-5860-1 FAX: (66)0-21 16-7140

it Fuawgus e ACCREDITED
SALEERATION LANGRATORY
RC-2551

Page 2/2

Certificate No : 23-AFM-022

Request No ¢ Req-2023-0128

Result of Calibration :
Fiow Setting STD Flow Reading | UUC Flow Reading | Cerrection Flow Uncertainty
(L/min) (L/min) {L/min) {L/min) (L/min)}

0.02 0.02018 0.020259 -0.00003 0.00032
0.05 0.05041 0.050541 -0.00013 0.00083
0.1 0.1025 0.10153 0.0010 0.0015
025 02519 0.25043 0.0013 0.0036
0.5 0.5023 0.50069 0.0016 0.0072

Note

STD : Standard

UUC ; Unit Under Calibration

End of Certificate

The resulls related only to the item ealibrated. The certificate shall not be reproduced except in full, without written ap|

B
U

proval of the Tanovative tnstrument Co., Lid.

FM-708-AFM-01 Rev.00 Issue date 01/07/19



MNNCVATIVE INSTRUMENT CALIBRATION LAB 4
NNOVATIVE INSTRUMEN" CO.. LTD. HEAD OFFICE
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AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND — T
CALMIRATION LABGALTONY
TEL: (66)0-2116-5866-1 FAX: (6630-2116-7140 AC2951

Page 1/2

Certificate of Calibration

Certificate No : 23-AFM-024

Customer

Name . Eastern Thai Consuiting 1992 Ca., Ltd. Request No : Req-2023-0196
Address . 683 Moo 11, Sukbapibam 8 Rd,, Nongkh Sriracha, Chonburi 20230

Unit Under Calibratica Detafls

Measurement ltem : Primary Flow Calibrator Sensor Model : -

Manufacturer : Mesa Labs Sensor Serial Number : -

Model - Defender 510-M

Serial Number : 207510

D =

Logcation of Calibration : LAB 4 AIR VELOCITY METER

Cslibration Eavironsent and Details

Temperature 1 23°Cx3°C

Humidity : 55 %RH + 20 %RH

Barometric Pressure - 1013 hPa+ 10 hPa

Received Date - 25 January 2023

Calibration Date : 6 February 2023

Calibration Procedure  : In-house methed CP-AFM-01 by Comparisen technique with Standard Primary Flow Calibrator
Reference Standard Modsl l Serial Mumber Traceble Due Calibration

Air Flow Metet Gilibrator 3 Standard flow ! 19031011003 Sensidyne 15 June 2023

Traceability -

This centificate providoes traceability of measurement to recoguized national standard, and to the reatization of the international System of

Units (S1)

Note :

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

approximately 95 %

Calibration By : e Approved By N?‘]

Mr. Noppadon Luangart Mr. Pacit Mathavorn

Service Calibration Engineer Calibration Engineer Supervisor

Issue Date :

Co., Lad

The results related only w the item calibrated. The certificate shall not be eeproduced except in full, withoul wrillen apg i of the

FA-708-AFM-01 Rev.CO Issue date 01/07/18

[NNOVATIVE INSTRUNMEMT CALIBRATION LAB

INNOVATIVE INSTRUMENT COL LTD. HEAD OFFICE

g

7139 340 D 13 SO SUNTINAKORN 11 TAMBEN BANG £ AL£0.

';J&?\_._‘f\’ri“\\:ﬂf |

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

TEL: (66)0-2 16-5860-1 FAX: {66)0-2126-7140

7wt Sulund dagwpnd dfe

AT T Trer
ACCRAER TED

Page 2/2

Resukt of Caliration :

Cerlificete No : 23-AFM-024

Raquis: No : Req-2023-0°96

Calibration Peint STD Flow Reading | DUC Flow Reading | Correction Fiow Unecermisty ()
(ec/min} {cc/min) {cc/min) (cc/min) (eclimind

500 501.1 506.43 -53 72
1000 1019 1032.2 13 ‘ 13

1 2000 2003 2017.8 s 3

| 5000 307 3023.8 -i7 43

i 4000 4013 | 40272 15 57

Note i

STD  Standard

ULC ; Unit Under Calibration

End of Certificate

Ihe results related only to the iem calibrated. The certifieale shall aou be reprodiced except in full wishoul wrinen approval of th: Innevative Tnstument Co.. Lid.

FM-7D8-AFlVI-01 Rev.00 Issue date 01/07/19



THERMO-HYGROMETER
Model : 608-H1

Serial No. ;: 45106737



R ‘\.-u'r-p,}’
ASIA MEDICAL AND LN e, A M A R C ASIA MEDICAL AND SR
AGRICULT! T & o, AGRICULTURAL LABORATORY SN
A M A l ? C | AND RESEARGH BEnTEn omY SN AND RESEARCH CENTER ;%‘ ="
;7 = \ T——~F A
%NS THAICND EF~NG frey
“ontiat Y RIS
NSC-TISI-TIS17025 NSC-TISTiS17025
CALIBRATION 0152 CALBRATION 0152
CERTIFICATE OF CALIBRATION Page 10f 2 REPORT OF CALIBRATION Page 2of 2
Certificate No. : 22-068062 Certificate No. : 22-068062
Sample Code - 22-24501-002 Sample Code : 22-24591-002
i N 1 H -
Customer EASTERN THAI CONSULTING 1992 CO., LTD. Results of Calibration
683 Moo 1, Sukhapiban 8 Rd., Nongkham,
Sriracha, Chonburi 20230 Temperature measurement
. ) . y ti ;0 o
Location of Calibration ; Asia Medical and Agricultural Laboratory and Research Center Public Company Limited R c
B 0~ 50 °c
{Calibration laboratory) Range i
Equipment : Digital thermo-hygrometer Calibration Average of standard reading Unit under calibration Expanded
Manufacturer . testo Model . BOB-H1 point Controlled humidity Temperature Average reading Correction value uncertainty
Serial No. : 45106737 D No. . LABE 08/7 °c %RH 1o} °C °c °c
Date of Receipt : 22 June 2022 Date of Calibration : 24 June 2022 20 50 20.00 20.2 - 0.20 + 0.39
Condition of Calibration 25 50 25.00 24.9 + 0.10 +0.39
1. Environment 1.1 Ambient temperature 2230 °C: 30 °C 30 50 30.00 29.8 + 020 t 0.39
1.2 Relative humidity : 550 % 2 150 % Hurmidity measurement
2. Calibration method Resolution . 01 %RH
2,1 in-house method: WI-CL-045 By comparison with thermometer standard / chilled mirror hygrometer in controlled chamber, Range . 10 %RH to 95 %RH
2.2 The calibration by comparison unit under calibration (UUC) to the thermometer standard / chilled mirror hygrometer in
a chamber at the controlled temperature / relative humidity. Calibralion Average of standard reading Unit under calibration Expanded
3. Reference standard instrument point Air temperature Calculated humnidity | Average reading Correction vajue uncertainty
instcument Model ID No. Certificate No. Dus Date %RH °c %RH %RH %RH %RH
3.1 Chilled Mirror Optidew Vision LB-DP-01 & LR-DP-01{DP) TH-0014-22 16 February 2023 45 25.00 4513 514 6.27 £13
3,2 Digital Thermometer Optidew Vision LB-DP-01 & LB-DP-01 (Temp.) 22-029549 14 March 2023 60 25.00 60.03 66.5 - 6,47 £ 15
3.3 Digital Thermometer 349724 LB-DA-07 with RTD-89 21-072473 13 September 2022 75 25.00 75.20 81.5 . .30 +17
4. This certificate is traceable to the international system of unit (St Unit).
4.1 Instrument No. 3.1 through National Institute of Metrology (Thailand). botes
4.2 Instrument No. 3.2 and 3.3 through Asia Medical and Agricultusal Laboratory and Research Center Public Company Limited - Calibration results without adjustment.
5. This result of calibration was found accurate as shown on date and place of calibration only.
6. Condition of calibration item  : Normal The resull expanded unceralnty of measurement U s staled as the standard uncertainty of measurement muliplied by the coverage factor k. which for 2 normal disuibuticn eorresponds
i : 102 coverage probabilily of approximately 85% The standard ity of has been ined in 1L UKAS M30O03
- End of Report - Sl
(ﬂn P )
Calibrated by Miss Pornsuda Lohabal Approved by {Mr . Somchai Neampunt)
Scientist Si or Dj e F,
gradiox Gpesia, FENN/7
Issue date 27 June 2022 -@z [ \ 5;{:;—/ (
3 |
The intles are far a con iy of i 95% s
The calibration resullis applied only (o the above calibraled item and was lound accurate as shown on dale and place of calibsation only
This Certificate Is issued in sccordance with the conditions of acereditation granted by the Thal Laboratory Acreditation scheme which has assessed the measurement capability of he
laboratory and its aceabilily 10 recognized national standards and 10 the unit of measurement realized at Ihe coresponding national standards laboratory. This cenificate may not be
reproduced other than ia full except with the prior wiilien approval of the Asia Medicat and Agricullural Laboratory and Research Center Public Company Limited (AMARC)
361 Soi Ladprao 122, Ladprao Road, TEL 02-516-2422 CONTACT@AMARC.CO.TH 361 Soi Ladprao 122, Ladprao Road, TEL 02-516-2422 CON”CT@Amsg-gg ;H
Phlabphla, Wang Thonglang, Bangkok 10310 FAX 02-516-6949 WWW, AMARC.CO.TH Phiabphla, Wang Thonglang, Bangkok 10310 FAX 02-516-6949 WWW.A H

FM.CL-114 Rev 01 Elfective Dale 15/10/21 FM-CL-018 Rev 09 Eifective Date 15/10/2)



UV/VIS SPECTROPHOTOMETER
Model : UV - 1800

Serial No. : A11635101643 CD



’ Bara Scientific Co., Ltd.

968 U Chu Liang Building Floor7 Rama4 Road
Silom Bangrak Bangkok Thailand 10500
=i Tel : 02-6324300 Fax : 02-6375496-7
Bara Scientific www.barascientific.com

Zetwn i

Certificate of Calibration

Number of Page(s) 10f3
Certificate No. BSCC-UV-152/23
Equipment UV/Vis Spectrophotometer
Mode! UV-1800
Manufacturer Shimadzu
Serial No. A11635101643 CD
1D No. N/A
Date of receipt 25 April 2023
Date of calibration 25 April 2023
Date of issue 27 April 2023
Customer name Eastem Thai Consulting 1992 Co. Ltd
Address 683 Moo 11, Sukkhaphibam 8 Rd., Nongkham, Sriracha, Chonburi 20230

Temperature (22.4-23.1) °C (On site)
Humidity (44.5-45.2) %RH (On site)

Equipment condition Good Operation

Calibration Location Analysis Department

Calibration Procedure  In-house method WI-UV-702-01 based on ASTM E275-01

Traceability Wavelength Accuracy is traceable to ceriificate No. 94780 and 94775
Photometric Accuracy is traceable to certificate No 94808 and 100147
Stray Light is traceable to certificate No. 94791
The above certificate are traceble to S| unit through Starna Scientific Ltd.
(UKAS accredited calibration laboratory NO. 0659)

Calibrated by Mr.Pannaphong Phanmekakul

Approved by

S

Mr.Kanchit Choothep
Technical Manager

o

; | D
The above resulls are valid exclusively for the calibrated item(s) as mention in 1his repart | certil & .- gt
Advertising the report / Certificate and publicity of the resuits are prohibited and aiso shall not ber 5 (S !
1

excep! In full, withaut writtan approval of the Bara Scientific Co.. Ltd.

Bara Scientific www barascientific.com

Salucion of Suecess

Certificate No.

sy,

Rara Scientific Co., Lid. \__\"-.;__-:_//:
968 U Chu Liang Building Floor7 Rama4 Road M
Silom Bangrak Bangkok Thailand 10500 ?{//,:__"‘:Q.._-'
Tel : 02-6324300 Fax : 02-6375496-7 £ ; 2 =

NEC-TISI-TIS 47005
EALIILATISN 630

Certificate of Calibration
BSCC-UV-152/23 Number of Page(s} 20of3

Calibration Results:

1.Wavelength Accuracy

Certified 3
UUC (nm) Error (nm) Uncertainty (+nm)
Wavelength {(nm)
287.71 287.65 -0.06 0.18
445.82 445.80 -0.02 018
536.52 536.35 -0.17 0.18
741.02 740.99 -0.03 0.18
879.41 879.27 -0.14 0.18
2.Photometric Accuracy (UV)
WegSengil Certified uuc (A) Error (A) Uncertainty (+A)
(nm) Absorbance (A)
235 0.0000 0.0000 0.0000 0.0075
0.7311 0.7313 0.0002 0.0075
257 CNR CNR CNR CNR
CNR CNR CNR CNR
313 ___ CNR __ CNR CNR CNR
CNR CNR CNR CNR
150 0.0000 ) 0.0000 0.0000 0.0075
0.6306 0.6314 0.0008 0.0075

*CNR = Customer not request

The above resuits are valid exclusively for the calibrated item(s) as mention in this report / cerlificate.
Advertising the report ! Certificate and publicity of the resuits are prohibited and also shall not be reproduced
except in full, without written approval of the Bara Scientific Co., LId

FM-UV-708-02 Rev 01 (23/01/63
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, ) Bara Scientific Co., Ltd. N—r

968 U Chu Liang Building Floor7 Rama4 Road 3}}!&?&&

2 Silom Bangrak Bangkak Thailand 10500 ,"‘_‘""‘-ﬁx}
s Tel : 02-6324300 Fax : 02-6375496-7 i oty

Bara Scientific www barascientlfic.com

Solution af Success

Certificate of Calibration

Certificate No. BSCC-UV-152/23 Number of Page(s) 30f3
Calibration Resuits:

3.Photometric Accuracy (Visible)

wa‘;z":'g‘h Absi::a'f:: - UUC (A} Error (A) Uncertainty (+A)
0.0000 0.0000 0.0000 0.0042
420.0  0.5488 | 0.5508 0.0020 0.0042
0.7527 0.7535 0.0008 - 0.0042
1.0756 1.0758 0.0002 0.0042
0.0000 ~0.0000 i 0.0000 0.0042
240.0 0.5391 0.5406 0.0015 0.0042
0.7355 . 0.7360 0.0005 0.0042
1.0509 1.0501 -0.0008 0.0042
__CNR . CNR CNR . CNR
465.0 CNR . CNR CNR _CNR '
_ CNR CNR _CNR ) CNR
CNR CNR CNR CNR
0.0000 0.0000 0.0000 00042
546.1 0.5045 05044 -0.0001 0.0042
& 0.6884 0.6885 __ 0.0001 0.0042
0.9816 0.9808 -0.0008 0.0042
CNR CNR CNR CNR
580.0 CNR CNR CNR CNR
CNR CNR CNR. ___CNR
CNR CNR CNR CNR
__0.0000 I 0.0000 0.0000 0.0042
635.0 0.5183 0.5178 -0.0005 ~0.0042
) 0.6864 0.6868 _0.0004 0.0042
L 0.9747 0.9739 -0.0008 0.0042 i
*CHR = Customer not request
4.Stray Light*
Standard Unit Under Calibration(UUC)
cut-off wavelenght (nm) | Wavelength (nm) | Transmission (%T) Absorbance (A) '
200.75+0.11nm 200.72 0.9630 2.0164 I

The Stray light transmission reference is less than 1.0%T and Stray light absorbance reference is grealer than 2.00A
*Stray Light not NSC-ONSC Accreditad,

The measurement uncertainty is base on a standard uncertainty multiplied by a coverage facior k=2 providing a level of confidence of approximately 95% T

*“End of Certificate™* f

The above resulis are valid exclusively for Ihe calibrated ltem(s) as mention in Lhis report
Acvertising the report / Certificate and publisity of the resuils are prohibited and also shalf now
axcapt in full, without written apgroval of the Bara Scisntific Co., Ltd.

FM-UV-708-02 Rev 01 {23/M01/RR)



SOUND LEVEL CALIBRATOR
MODEL : NC-75

SERIAL No. : 34802645



MEC-TISI-TIS |7028
CALIBRA NON 0037

IITISTR

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)}

Request No. 21-66/0021 MTC No. EEL. BP. 35/1065

CALIBRATION CERTIFICATE

Submitted by : Eastern Thai Consulting 1992 Co.,Ltd.

Address : 683 Moo 11 Sukaphibal8 Rd., Nongkham, Sriracha, Chonburi 20230.
Catibrated at  Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre.

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

Instrument Calibrated : Ambient Environment

Description : Sound Calibrator Temperature (23+3)°C
Manufacturer : Rion Relative Humidity :(50+15)%

Model :NC-75 Ambient Pressure  : (101.325 + 1.500) kPa
Serial No. : 34802645

Standards used : 1. Digital Function Synthesizer NF Electronic DF-193A S/N 122037.
2. Measuring Amplifier Bruel&Kjaer 2636 S/N 1537434.
3. Programmable Attenuator Tamagawa TPA-303A S/N OF 2214.
4. Digital Multimeter Agilent 34401A S/N MY44005560.
5. Pressure Transmitter Vaisala PTB202AD S/N T0650001.
6. Audio Analyzer Panasonic VP-7722A S/N 041477D122.
7. Condenser Microphone B&K 4180 S/N 2633526.
Calibration Procedure: CP-102-04 based on IEC 60942-2003. The sound pressure level of instrument was
measured by standard microphone using an insert voltage technique.

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

The information on actual reading is attached herewith and the uncertainty limits quoted refer to the

measured values only.

Date of Receipt 10 Oct. 2022

—

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

..-,—
'y
n’

Date of Calibration 18 Oct. 2022

FM.BL.MTC,002 Rey

Office/Laboratory Office

Soi 1C, Bangpon Industriat Estate, Sukhumvit Road, 196 Phahonyothin Road, Chatuchak, Bangkok 10901
Amphoe Muang, Changwat Samutprakan 10280, Thailand  Thailand

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

E-mail - mtc@tistr.or.th E-mail : sumalee@tistr.or.th

Head Office

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

Tel. (66) 0 2577 9000

Fax. (66) 0 2577 9009

£-mail * rmimnaimtictr ar th Wehsitewaaww tistr arth

VITISTR

NSC-TISETIS (702
CALIBRATION 0037

| THAILAND lNSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Requesi No. 21-66/0021 MTC Ne. EEL. BP. 35/1065

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

| factor k = 2, providing a level of confidence of approximately 95%.
Neominal Cuipui of Unit Under Test = 94 aB re 201uPa at 1000 Tz
‘ Acoustic Output in 4B re 200Pa , Corrected to Reference Conditions : 101.325 kP2, 23.0°C and 50 %RH

| 1. Sound Pressure Level

Standard Microphone Measured Sound Pressure | Deviated value | Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) [EC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 93.98 -0.02 +0.10 +0.40 dB
N 2. Frequency
Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limit
Type (Hz) (Hz) Hz) 1EC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 1000.0 0.0 +1.5 +1.0%
3. Total distortion
Standard Microphone Measured Total distortion Uneertainty Tolerance limit
Type (%) (%) IEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 0.30 +0.50 +3.0%

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

Calibrated by : Approved by :

Deechaiyae) (I&fr P

f‘f"z"‘ﬁ?ﬁ F%

Electrical and Electronic Standards Laboratery

(Mr.Weerachai

Industrial Metrology and Testing Service Centre

Date of Issue 19 Oct, 2022 Ref g 201 l.ct}a 45‘?2001

. = _ End of Certificate @ E
The results relate only to the items tested/calibrated or value assigned

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

Date of Calibration 18 Oct. 2022

FM.BL.MTC.002 Rev.¢

Office/Laboratory Office

Soi 1€, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Amphoe Muang, Changwat Samutprakan 10280, Thalland ~ Thailand

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

E-mail : mtc@tistr.or.th E-mail : sumalee@tistr.or.th

Head Office

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

Tel. (66) 0 2577 9000

Fax. (66) 0 2577 9009

F-mail - mimnaidtistr.or. th Website:www tistr.orth



SOUND LEVEL METER
MODEL :  NL-21

SERIAL No. : G301661



-

\

NSC-TISI-TIS 7023 o T 0
CALIBRATION 003 ) B NSC-TISI-TIS 17028
Q-TISTR. CALIBRATION 0037

A9<TISTRA

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-65/0774 MTC No. EEL. BP. 44/0965
Request No. 21-65/0774 MTC No. EEL. BP. 44/0965

CALIBRATION CERTIFICATE 9. Power Amplifier Brilel&Kjar 2706 S/N 1517650.

10. Speaker Tannoy Limited, Great Britain British Patent No. 215300.

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

Submitted by : Bastern Thai Consulting 1992 Co., Ltd.
12. Programmable Attepuator Tamagawa TPA-303A S/N 2212.

Address . 683 Moo 11 Sukaphibal 8 Rd., Nongkham, Sriracha, Chonbur 20230.
Calibrated at . Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre.
Calibration Procedure :

i Industrial Estate, Sukhumvit Rd., A.Muang, Samu rakan 10280. o
Soi 1C, Bangpoo Industrial ESI& . & P This instrument was calibrated by using calibration procedures no CP-102-02 and CP-102-03, which

t Calibrated : Ambient Environment ) o o
Instrument Calibrate were based on [EC 61672-3 Electroacoustics - Sound Level Meters - Part 3 : Periodic tests (2013). These calibration
Description : Sound Level Meter Temperature :(23£3)°C o . o o ] ]
procedures were related to the electrical and acoustic signal tests. The elecirical signal test was carried out with the
t : Ci Relative Humidit < (50+ 15) % ] )
Manufacturer 1rrus y direct measurement method. The acoustic signal test was performed in an anechoic room with the comparison
Model - CR:172A Ambient Pressure - (101.325+1.5) kPa
measurement method.
i : (G301661
Serial No. This jnstrument has been calibrated against standards maintained at the Electrical and Electronic Standards
Microphone - Cirrus MK216 No.412971E ) . . . '
Laboratory (EEL), which are traceable to the International System of Units through the National Institute of
Preamplifier : No.12349F

Metrology (Thailand).

SRS gkt The information on actual reading is attached herewith and the uncertainty limits quoted refer to the

1. Band Pass Filter Stanford Research Systems SR 650 S/N 28712.
measured values only.

i i j 633526.
- Condenser Microphone BriielKjer 4180 S/N 263 6 The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage factor

& 4602.
. Decade Attemator Ando AL-205 SN DG k=2, providing a level of confidence of approximately 95%.

_ Function/Arbitrary Waveform Generator Agilent 33220A S/N MY44042668.

. Digital Multimeter Fluke 8520A S/N 4985007.

2
3
4
5. Digital Function Synthesizer NF Electronic Instruments DF-193A S/N 122037.
6
7. Multifunction Acoustic Calibrator Briiel&Kjzr 4226 S/N 2810358.

8

. Measuring Amplifier Britel&Kjzr 2636 S/N 1537484.

Date of Receipt : 19 Sep. 2022 s TN T N r—
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ibrati . 6= i L gk = 114 N :'C_
Date of Calibration  : 6-7 Oct. 2022 %! 1] 2. Date of Calibration  : 6-7 Oct. 2022 \__‘-.__;:,% : 2/9
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-65/0774 MTC No. EEL. BP. 44/0965

1. Absolute Sensitivity

Reference Measured value (dB) Deyviation | Acceptance Uncertainty Maximum-permitted
Acoustic Signal value  |limit Class 2 uncertainty of measurement
(dB) Before adjust| After adjust |  (dB) (+dB) (+dB) (+dB)
93.87 94.3 93.7 -0.2 1.0 0.30 N/A

Note: The external calibration adjustment was firstly performed. The internal calibration adjustment
was then completed at the display of 93.7 dB.
2. Self-generated noise

2.1 Normal test

Measured value Uncertainty Maximum-permitted
(dB) (+dB) uncertainty of measurement (+dB)
18.2 0.10 N/A

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

Frequency Measured valuc  [Uncertainty Maximum-permitted
Weighting (dB) (+dB) uncertainty of measurement (+xdB)
A-Weight | under-range = N/A
C-Weight 19.2 0.10 N/A

Flat 30.4 0.10 N/A

Note: The under-range means the indicator cannot display the value because it is under the setting range 20-140 dB.

~OPY

f 4
B - .
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The results relate only to the items tested/calibrated or value assigned.

Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the governor of TiSTI
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3. Acoustical signal test of frequency weightings

Frequency | Deviation from frequency response (dB) |  Acceptance limit | Uncertainty | Max imum-permitted unzertaintry
(Hz) A-weight | C-weighi Flat classs 2 (dB} (+dB) of measurement (+dB)
125 0.6 0.4 0.3 +1.5 045 0.6
1000 -0.1 -0.2 -0.2 +1.0 0.45 0.6
8 000 2.2 -2.0 -13 +5.0 0.45 0.7

4, Electrical signal test of frequency weightings

Frequency | Deviation from frequency respense (dB) | Acceptance limit | Uncertainty | Maximum-permitted uncertaintry

(Hz) | A-weight | C-weigh- Fiat classs 2 (dBJ {xdB) of measurement (+dB)
63 05 0.1 0.1 +2.0 0.20 0.6
125 0.3 0.1 0.0 +1.5 0.20 0.6

250 01 0.0 0.0 £1.5 0.20 0.6
500 0.1 0.0 0.0 £1.5 0.20 0.6

1 000 0.0 0.0 0.0 +1.0 0.20 0.6

2000 0.1 0.0 0.0 2.0 0.20 0.6

4000 0.4 0.2 0.0 +3.0 0.20 0.6

8000 -0.5 04 -0.1 +5.0 0.20 0.7

r"’h‘_ =N\T
Date of Calibration - 6-7 Oct. 2022 ‘@é_@“ 1479
ahal WIS
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5. Long-term stability

C AND TECHNOLOGICAL RESEARCH (TISTR)

MTC No. EEL. BP. 44/0965

Time Measured Value | Deviated value | Acceptance limit Uncertainty Maximum-permitted
class 2 unccrtainty of measurement
(dB) (dB) (+dB) (+dB) (+dB)
i = 0.0 03 0.10 0.1
End 114.0
6. Frequency and time weightings at 1 kHz
6.1 Frequency weightiugs at 1 kHz
]'Frcqucncy Measured value | Deviated value Acceptance limit Uncertainty Maximum-permitted j
Weighting class 2 uncertainty of measurement
(aB) (dB) (+dB) (+dB) (+dB)
A-weight 114.0 0.0 02 0.20 0.2
C-weight 114.0 0.0 0.2 0.20 0.2
Flat 114.0 0.0 0.2 0.20 0.2
6.2 Time weightings at 1 kHz
Frequency Measured value | Deviated value Acceptance limit Uncertainty Maximum-permitted
Weighting class 2 uncertainty of mcasurcment
(dB) (dB) (+dB) (+dB) (+dB)
Fast 114.0 0.0 0.1 0.20 0.2
Slow 114.0 0.0 0.1 020 0.2
Leq 114.0 0.0 0.t 0.20 0.2
Date of Calibration  : 6-7 Oct. 2022 (= ”"\\ r*::‘)d:f_\\(r 579
\—(__-)z’gz__ﬁ a5 &
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MTC No. EEL. BP. 44/0965

7. Level linearity on the reference level range

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

140 140.0 0.0 0.8 0.30 0.3
139 139.0 0.0 0.8 0.30 0.3
134 134.0 0.0 0.8 0.30 0.3
129 129.0 0.0 0.8 0.30 03
124 124.0 0.0 08 0.30 0.3
119 i19.0 0.0 0.8 0.30 0.3
114 114.0 0.0 0.8 0.30 0.3
109 109.0 0.0 0.8 0.30 0.3
104 104.0 0.0 0.8 0.30 0.3
99 99.0 0.0 0.8 0.30 03
94 93.9 -0.1 0.8 0.30 0.3
49 48.9 -0.1 0.8 0.30 0.3
44 439 -0.1 0.8 0.30 0.3
39 39.0 0.0 0.8 0.30 0.3
34 33.9 -0.1 0.8 0.30 0.3
29 29.0 0.0 0.8 0.30 0.3
24 240 0.0 0.8 0.30 0.3
Date of Calibration  : 6-7 Oct. 2022 h //’.'_:‘\' o) 6/9
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At refererce sound level on the reference level range

MTC No. EEL. BP. 44/0965

8. Level linearlity including the level range control

Range | Anticipated value | Mcasured value | Deviated |Acccptance Uncertainty Maximum-permitted
value limit class 2 uncertainty of measurement
(dB) (dB) (dB) (+dB) (£dB) (+dB)
20-140 114.0 115.0 1.0 0.8 0.30 0.3
Date of Calibration  : 6-7 Oct. 2022
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MTC No. EEL. BP. 44/0965

8. Level linearlity including the level range control

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

Range | Anticipated valuc| Measurced value | Deviated |Acceptance | Uncertainty Maximum-permiticd
valuc  |limit class 2 uncertainty of measurement
(dB) (dB) (dB) (£dB) (+dB) (dB)
20-140 25 115.0 90.0 0.8 0.30 03
9. Tone burst response
Time Toncburst Mcasured value | Deviated |Acceptance | Uncertainty Maximum-permit-ed
Weighting Duration, To value | limit class 2 uiscertainty of measurement
(ms) (dB) (dB) (dB) (xdB) (+dB)
200 136.0 0.0 *1.0 0.20 03
Fast 2 119.0 0.0 +1.0;-2.5 0.20 03
0.25 109.9 -0.1 +1.5;-5.0 0.20 03
200 129.6 0.0 +1.0 0.20 03
Siow
2 110.0 0.0 +1.0;-5.0 0.20 03
200 130.0 0.0 +1.0 0.20 0.3
SEL 2 110.0 0.0 +1.0;-2.5 0.20 0.3
0.25 | 100.9 -0.1 +1.5;-5.0 0.20 0.3
Date of Calibratien  : 6-7 Oct. 2022 (—
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10. Peak C sound level

MTC No. EEL. BP. 44/0965

Number of cycles in Anticipated | Measured | Deviated |Acceptance Uncertainty Maximum-permitied
test signal value value value  |limit class 2 uncertainty of measurement
(dB) (dB) (dB) (+dB) (¢dB) (+dB)
Complete cycle 1354 135.6 0.2 3.0 0.20 035
Positive half cycle 1344 134.2 -02 2.0 0.20 0.35
Negative half cycle 1344 134.2 02 2.0 0.20 0.35
11. Overload indication
Measured value (dB) Deviated | Acceptanc | Uncertainty Maximum-permitted
Positive Negative value ¢ limit uncertainty of measurement
one-half cycle one-half cycle (dB) (+dB) (£dB) (+dB)
139.1 139.1 0.0 20 0.20 0.25
12. High-level stability
Time Measurcd Deviated value | Acceptance limit] ~ Uncertainty Maximum-permitted
class 2 uncertainty of measurement
value (dB) (dB) (+dB) (+dB) (£dB)
Begin 139.0
0.0 0.3 0.10 0.1
End 139.0
Calibrated by :{ ) /F_7 Approved by :
WE oo ’hﬂ- .....
(Mr. Pannasit Phasingsri) . x a)
T L
Electrical and'ag?lﬁmrds Laboratory
Date of Calibration  : 6-7 Oct. 2022 Industrial Metrology and Testing Service Centre
Date of Issue :12 Oct. 2022 Ref: 2011265091904119002 - /7
End of Certificate 19/9
]
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CALIBRATION CERTIFICATE

Submitted by : Eastern Thai Consulting 1992 Co., Ltd.
Address : 683 Moo 11 Sukaphibal 8 Rd., Nongkham, Sriracha, Chonburi 20230.
Calibrated at : Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre.

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

-t

NSC-TISI-TIS 17025
TISTR CALTBRATION 0037

Instrument Calibrated : Ambient Environment

Description : Sound Level Meter Temperature :(23+£3)°C |
Manufacturer ; Cirrus Relative Humidity :(50+15)% '
Model :CR:172A Ambient Pressure : (101.325+1.5) kPa :
Serial No. : G301039 '
Microphone : Cirrus MK216 No.413374B

Preamplifier : No.9548F

Standards used :

—

. Band Pass Filter Stanford Research Systems SR 650 S/N 28712.
2. Condenser Microphone Briiel&Kjzr 4180 S/N 2889871.
3. Decade Attenuator Ando AL-205 S/N 00464602.

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

7. Multifunction Acoustic Calibrator Briiel&Kjar 4226 S/N 2810358 with Coupler UA0915 S/N 2810358.
8. Measuring Amplifier Brilel&Kjar 2636 S/N 1537484,

Date of Receipt :2 Feb. 2022

Date of Calibration :3 Mar. 2022 m @w
AN N N N
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9. Power Amplifier Britel&Kjer 2706 S/N 1517650.
10. Speaker Tannoy Limited, Great Britain British Patent No. 215300.
11. Digital Multimeter Agilent 34401A S/N MY44005560.

12. Programmable Attenmator Tamagawa TPA-303A S/N 2212,

Calibration Procedure :

This instrument was calibrated by using calibration procedures no CP-102-02 and CP-102-03, which
were based on IEC 61672-3 Electroacoustics - Sound Level Meters - Part 3 : Periodic tests (2005). These calibration
procedures were related to the electrical and acoustic signal tests. The electrical signal test was carried out with the
direct measurement method. The acoustic signal test was performed in an anechoic room with the comparison
measurement method.

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

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

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

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

Date of Calibration ~ : 3 Mar, 2022 L)) D\ 28
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1. Absolute Sensitivity
Reference Unit Under Test Tolerance
Acoustic Signal Measured Value (dB) Deviation| Uncertainty Limit Class 2
(dB) Before adjust | Afler adjust (dB) (+dB) (+dB)
93.73 93.6 93.7 0.0 0.50 14

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

was then completed at the display of  93.7 dB.

2. Self-generated noise

2.1 Norma} test
Measured value Uncertainty
(dB) (+dB)
16.8 _ 0.10

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

Frequency Measured Value | Uncertainty
Weighting (dB) (+dB)
A-Weighting undex:-range -
C-Weighting 19.8 0.10
Flat 28.8 0.10

Note: The under-range means the indicator cannot display the value because it is under the setting range 20-140

3 NSC-TISI-TIS 17025

ATISTR CALIBRATION 0037

Date of Calibration : 3 Mar. 2022 }*W /8
{ L
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3. Acoustical signal test of frequency weightings

Deviation from response curve

Frequency Uncertainty Tolerance Limits
A-weighting C-weighting Flat
Gl (dR) (@R) (dB) (+dB) Class 2 (+dB)
125 0.0 0.0 0.1 0.40 2.0
1000 03 | 04 04 0.40 14
4000 01 | 02 0.4 0.40 3.6

4. Electrical signal test of frequency weightings

Dieviation from response curve

Frequency Uncertainty Tolerance Limits
A-weighting C-weighting Flat
o (dB) (aB) (dB) (xdB) Class 2 (+dB)
63 04 0.1 0.2 0.20 2.5
125 0.2 0.1 0.0 0.20 2.0
250 0.2 0.0 0.0 ! 0.20 1.9
500 0.1 0.0 0.0 020 19
1 000 0.0 0.0 0.0 0.20 14
2000 -0.2 -0.1 0.0 020 | 2.6
4000 -0.4 -0.2 -0.1 0.20 3.6
8000 _ -0.5 -0.3 -0.2 0.20 5.6
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5. Frequency and time weightings at 1 kHz 6. Level linearity on the reference level range (cont.) I
5.1 Frequency weightings at 1 kHz Anticipated Measured Deviated Value Uncertainty Tolerance Limits

Frequency Measured Deviated Value Uncertainty Tolerance Limits Value (dB) Value (dB) (dB) (+dB) Class 2 (+dB)
Weighting Value (dB) (dB) (+dB) Class 2 (+dB) 119 119.0 0.0 0.30 14
A-weighting 114.0 0.0 0.20 0.4 114 114.0 0.0 0.30 1.4
C-weighting 114.0 0.0 0.20 0.4 109 109.0 0.0 0.30- 1.4
Flat 114,0 0.0 0.20 0.4 104 103.9 -0.1 0.30 14
99 99.0 0.0 0.30 14
5.2 Time weightings at 1 kHz 94 93.9 -0.1 0.30 1.4
Frequency Measured Deviated Value Uncertainty Tolerance Limits 89 88.9 -0.1 0.30 14
Weighting Value (dB) (dB) (+dB) Class 2 (+dB) 84 83.8 0.2 0.30 1.4
Fast 114.0 0.0 0.20 0.3 79 789 -0.1 0.30 1.4
Slow 114.0 0.0 0.20 0.3 74 73.9 -0.1 0.30 14
Leq 114.0 0.0 020 0.3 69 68.9 -0.1 0.30 1.4
64 63.9 -0.1 0.30 i4
6. Level linearity on the reference level range 59 58.9 -0.1 0.30 14
Anticipated Measured Deviated Value Uncertainty Tolerance Limits 54 53.8 -0.2 0.30 14
Value (dB) Value (dB) (dB) (+dB) Class 2 (+dB) 49 48.9 -0.1 0.30 1.4
139 1391 0.1 0.30 14 44 43.8 -0.2 0.30 1.4
134 134.0 0.0 . 0.30 14 39 38.9 -0.1 0.30 14
129 129.0 0.0 0.30 14 34 339 -0.1 0.30 1.4
124 124.0 0.0 0.30 1.4 29 28.9 0.1 0.30 1.4
24 24.0 0.0 0.30 1.4
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7. Level linearlity including the level range control
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9. Peak C sound level

MTC No. EEL. BP. 27/0265

Anticipated | Measured | Deviated Tolerence Limits
Uncertainty
Range Value Value Value Class 2
(dB) (dB) (dB) (+dB) (+dB)
20-140 135 135.0 0.0 0.30 1.4
8. Tone burst response
Time Toneburst | Measured | Deviated Tolerence Limits
Lo . Uncertainty
Weighting| Duration, Tb Value Value Class 2
(ms) (dB) (dB) (+dB) (dB)
200 136.0 0.0 0.20 +1.3
Fast 2 1189 -0.1 0.20 +1.3;-2.8
0.25 109.9 -0.1 0.20 +1.8;-5.3
200 129.6 0.0 0.20 +13
Slow
2 110.0 0.0 0.20 +1.3;-5.3
200 130.0 0.0 0.20 +1.3
SEL 2 110.0 0.0 0.20 +1.3; -2.8
0.25 100.9 -0.1 0.20 +1.8;-5.3
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Number of cycles in Anticipated Measured | Deviated value | Uncertainty | Tolerence limits

test signal value (dB) value (dB) (dB) (+dB) Class 2 (z4B)
Complete cycle 1354 135.7 03 0.20 24
Positive half cycle 1344 134.3 -0.1 0.20 1.4
Negative half cycle 1344 134.3 -0.1 0.20 14

10. Overload indication
Measured value (dB)
Deviated value Uncertainty Tolerance Limits
Positive Negative
one-half cycle ons-half cycle (dB) (+dB) Class 2 (+dB)
139.1 139.1 0.0 0.30 1.8
Calibrated by : Approved by :

(Mr. Wittawat Supanich)
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CALIBRATION CERTIFICATE 9. Power Amplifier Briiel&Kjer 2706 S/N 1517650,
l 10. Speaker Tannoy Limited, Great Britain British Patent No. 215300.
| 11. Digital Multimeter Agilent 34401A S/N MY44005560.
Submitted by  : Bastern Thai Consulting 1992 Co., Ltd. I 12. Programmable Attenuator Tamagawa TPA-303A S/N 2212.
Address . 683 Moo 11 Sukhapibarn 8 Rd., Nongkham, Sriracha, Chonburi 20230.
Calibrated at - Blectrical and Electronic Standards Laboratory, Indusirial Metrology and Testing Service Centre. Calibration Procedure :
Sai 1C, Bangpoo Industrial Estate, Sukhumvit Rd., AMuang, Samutprakan 10280. This instrument was calibrated by using calibration procedures no CP-102-02 and CP-102-03, which
Instrument Calibrated : Ambient Environment were based on TEC 61672-3 Electroacoustics - Sound Level Meters - Part 3 : Periodic tests (2013). These calibration
Description : Sound Level Meter Temperature [(@3£3)°C procedures were related to the electrical and acoustic signal tests. The electrical signal test was carried out with the
Manufacturer : Cirrus Relative Humidity (50£15)% direct measurement method. The acoustic signal test was performed in an anechoic room with the comparison
Model - CR:172A Ambient Pressure - (101.325%1.5) kPa measurement method.
Serial No. : G301039 (No.30) This instrament has been calibrated against standards maintained at the Electrical and Electronic Standards
Microphone : Cirrus MK216 No.412988E Laboratory (EEL), which are traceable to the International System of Units through the National Institute of
Preamplifier : No.10403F Metrology (Thailand).
Standards used : The information on actual reading is attached herewith and the uncertainty limits quoted refer to the
1. Band Pass Filter Stanford Research Systems SR 650 S/N 28712. measured values only.
2. Condenser Microphone Britel&Kjzr 4180 S/N 2889871 The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage factor '
3. Decade Attenuator Ando AL-205 S/N 00464602. k=2, providing a level of confidence of approximately 95%.

4 Function/Arbitrary Waveform Generator Agilent 33220A S/N MY44042663.
. Digital Function Synthesizer NF Electronic Instruments DF-193A S/N 122037.

wi

6. Digital Multimeter Fluke 8520A S/N 4985007.
7. Pistonphone Rion NC-72 S/N 00402446.

oc

. Measuring Amplifier Briiel&Kjer 2636 S/N 1537484.
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ensitivity

Reference Acoustic Measurcd value (dB) Deviation |Acceptance limit| Uncertainty Maximum-permitted uncertainty
Signal (dB) Before adjust| After adjust | valuc (dB) | Class 2 (+dB) (+dB) of measurcment (+dB)
93.96 93.3 93.7 -0.3 1.0 0.30 N/A

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

was then completed at the display of 93.7 dB.

2. Self-generated noise

2.1 Normal test

Measured value Uncertainty Maximum-permitted uncertainty
(dB) (*dB) of measurcment {(+dB)
20.9 0.10 N/A

2.2 The

device

microphone of the sound level meter was replaced by electrical signal input
Frequency | Measured value  |Uncertainty Maximum-permitted uncertainty
Weighting (dB) (+dB) of measurement (+dB)
A-Weight | under-range - N/A
C-Weight 19.1 0.10 N/A
Flat 29.1 0.10 N/A

Note: The under-range means the indicator cannot display the value because it is under the setting range 20-140 dB.
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3. Acoustical signal test of frecuency weightings
Frequency |Deviation from frequency respense (dB) Acceptance limit Uncertainty | Max imum-permitted uncertainty

(EHz) A-weight C-weight Flat class 2 (+dB) (+dB) of measurement (+dB)
125 0.5 0.3 0.2 1.5 0.45 0.6
1000 -0.3 -0.3 -0.2 1.0 0.45 0.6
8000 -3.5 -3.3 =3.2 5.0 0.45 0.7

4, Electrical signal test of frequency weightings
Frequency |Dcviation from frequency response (dB) Acceptance limit Uncertainty | Maximum-permitted unsertainty

(Hz) A-weight C-weight Flat class 2 (+dB) (+dB) of measurement (+dB)
63 0.4 0.1 0.1 2.0 0.20 0.6
125 0.3 0.1 0.0 1.5 0.20 0.6
250 0.2 0.0 0.0 | 1.5 0.20 0.6
500 0.1 0.0 0.0 1.5 0.20 0.6
1000 0.0 0.0 0.0 1.0 0.20 0.6
2 000 -0.1 0.0 0.0 2.0 0.20 0.6
4000 -0.3 ~0.2 0.0 3.0 0.20 0.6
8 000 -0.5 -0.4 -0.1 5.0 0.20 0.7
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7. Level linearity on the reference level range

‘Hims BiicaspredtVag REZEERD Acceptance limit Uncertainty Maximum-permitied uncertainty Anticipated | Measured Value Deviated valuc Acceptance limit Uncertainty Maximum-permitied uncertainty L
(d8) @B) class 2 GdB) (xdB) of measurement (+dB) value (dB) (dB) (@B) class 2 (+dB) (dB) of measurcment (+dB)
B}:f;“ 1 j::z i 03 oF . 140 140.0 0.0 1.1 0.30 03
139 139.0 0.0 1.1 0.30 0.3
134 134.0 0.0 1.1 0.30 0.3
6. Frequency and time weightings at 1 kHz 129 129.0 0.0 1.1 0.30 0.3
6.1 Frequency weightings at 1 kHz 124 124.0 0.0 11 0.30 0.3
Frequency | Mcasured Valuc Deviated valuc Acceptance limit Uncertainty Maximurm-permitted uncertainty 119 119.0 0.0 1.1 0.30 03
Weighting (dB) (dB) class 2 (+dB) (+dB) of measurement (+dB) 114 114.0 0.0 1.1 0.30 03
A-weight 114.0 0.0 0.2 0.20 0.2 109 109.0 0.0 1.1 0.30 03
C-weight 114.0 0.0 0.2 0.20 0.2 104 104.0 0.0 1.1 0.30 0.3
Flat 114.0 0.0 0.2 0.20 0.2 % — o o 030 5 i
94 94.0 0.0 1.1 0.30 0.3
6.2 Time weightings at 1 kHz 39 29.0 0.0 1.1 0.30 0.3
Frequency | Measured Value Deviated value Acceptance limit Uncertainty Maximurn-permitted uncertainty 34 83.9 -0.1 11 0.30 0.3
Weighting (dB) (dB) class 2 (+dB) (+dB) of measurement (+dB) 79 79.0 0.0 1.1 0.30 0.3
Fast 114.0 0.0 0.1 0.20 0.2 74 74.0 0.0 1.1 0.30 03
Slow 114.0 0.0 0.1 0.20 0.2 69 69.0 0.0 1.1 0.30 0.3
Leq 114.0 0.0 0.1 0.20 0.2 64 64.0 0.0 1.1 0.30 0.3
59 59.0 0.0 1.1 0.30 0.3
54 54.0 0.0 1.1 0.30 0.3
49 49.0 0.0 Il 0.30 0.3
44 44.0 0.0 1.1 0.30 0.3
39 39.1 0.1 1.1 0.30 0.3
| ey ! 7
Date of Calibration  : 13-17 Mar. 2023 f?fh\ 24 '; /9 b ot . 1/_-7 hhy!
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MTC No. EEL. BP. 119/0266

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

Anticipated | Mrasured Value Deviated value Accceptance limit Unccrtainty Maximum-permitted uncertainty
valuc (dB) (dB) (dB) class 2 (+dB) (+dB) of measurcment (+dB)

34 34.4 0.4 1.1 0.30 0.3

29 29.4 0.4 1.1 0.30 0.3

24 24.7 0.7 1.1 0.30 0.3

At reference sound level on the reference level range

8. Level linearlity including the level range control

Date of Calibration

:13-17 Mar. 2023

Range Anticipated value | Measured value | Deviated |Acceptance limit Uncertainty | Maximum-permitted uncertainty
(dB) (dB) value (dB) | class 2 (+dB) (+dB) of measurcment (+dB)
20-140 114.0 114.0 0.0 1.1 0.30 03
c.-—\ I#"
s A1 D ]\“' /

The results relate only fo the items tested/calibrated or value assigned
Advertising the Report/Certificate and pubticity of the results except in full are prohibited unless written permission is obtained from the gavernor of TISTR
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Request No.21-66/0322

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

8. Level linearlity including the level range contrel

MITC No. EEL. BE. 119/02€6

Range Anticipated value | Measured value Deviated | Acceptance limit| Uncertainty Maximum-permitted uncertainty
(dB) (dB) value (dB) | class 2 (+dB) (+dB) of measurement (+4B)
20-140 25 25.1 0.1 1.1 0.30 0.3
9. Tone burst response
Time Toneburst Maasured value | Deviated |Acceptance limit| Uncertainty Maximum-permitted uncertainty
Weighting | Duration, Tb (ms) (dB) valuc (dB) | class 2 (+dB) (+dB) of measurement (£dB)
200 135.0 0.0 +1.0 0.20 0.3
Fast 2 119.0 0.0 +1.0; -2.5 0.20 0.3
0.25 102.9 -0.1 +1.5;-5.0 0.20 0.3
200 123.5 -0.1 +1.0 0.20 03
Slow
2 110.0 0.0 +1.0;-5.0 0.20 0.3
200 109.9 0.0 +1.0 0.20 03
SEL 2 129.5 0.0 +1.0; -2.5 0.20 0.3 :
0.25 110.0 -0.1 +1.5,-5.0 0.20 0.3
Date of Calibration  : 13-17 Mar, 2023 g/{ 9
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10. Peak C sound level

MTC No. EEL. BP. 119/0266

Calibrated by : g /E)

(Mr. Pannasit Phasing

Date of Calibration

© 13-17 Mar. 2023

sri)

Number of cycles in Anticipated | Mecasured | Deviated Acceptance limit| Uncertainty Maximum-permiticd uncertainty
tcst signal valuc (dB) | value (dB) | value (dB)| class 2 (+dB) (+dB) of mcasurement (+dB)
Complete cycle 1354 135.6 0.2 3.0 0.20 0.35
Positive half cycle 134.4 1342 -0.2 2.0 0.20 0.35
Negative half cycle 134.4 134.2 -0.2 2.0 0.20 0.35
11. Overload indication
Measured valuc (dB) Deviated | Acceptance limit Uncertainty | Maximum-permitted uncertainty
Positive one-half cycle Negative one-half cycle value (dB) | class 2 (+dB) (+dB) of measurement (+dB)
139.1 135.1 0.0 1.5 0.20 0.25
12. High-level stability
Time Measurcd Deviated value Acceptance limit Uncertainty Maximum-permitted uncertainty
value (dB) (dB) class 2 (+dB) (+dB) of measurement (+dB)
Begin 139.0
0.0 0.3 0.10 0.1
| End 139.0
Approved by :

Iy DI i3

Electrical and Electronic Standards Laboratory

Industrial Metrology and Testing Service Centre

Date of Issue ;17 Mar. 2023 Ref : 2011266022000726001
End of Certificate @J—Lj"/‘-’\‘ 9/¢
\ | (
- e e’ st
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Advertising the Report/Certificate and publicity of the results except in full are

prohibited untess written permission is obtained from the governor of TISTR

{ead Office

5 Mu 3 Tambon Khtong Ha, Amphoe Khlong Luang,
“hangwat Pathumthani 12120, Thaitand

el. (66) @ 2577 9000

ax. (66) 0 2577 9009

© mm—imbictr e bh Waheite waanw tistr.onth

Office/Laboratory
Sl 1C, Bangpoo Industrial Estate, Sukhumvit Road,

Amphoe Muang, Changwat Sarmutprakan 10280, Thatand

Tel, (66) 0 2323 1672-80 ext. 115, 116
Fax. (66) 0 2323 9165
E-mail ;: mtc@tistr.or.th

FM.BLMTC.002 Rev

Office

196 Phahonyothin Road, Chatuchak, Bangkok 1090C
Thailand

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

E-mail ; sumalee@tistr.or.th




SOUND LEVEL METER
MODEL :  CR:172A

SERIAL No. : G301013



SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

3451-451/1 Sirinthorn Rd.Bangbumry, Bangplud Bangkok 10700 THAILAND. NSC-TISITIS 17025
Tel.0-2435-8800 Fax.0-2433-1679 e-mallical-center@sithiphorn.com http://wwwsithiphorn.com CALIBRATION 0394

Cert. No. : ACL23123
Pages : 1of8

Calibration Certificate

Equipment : SOUND LEVEL METER

Manufacturer : CIRRUS

Model : CR :172A/ Microphone MK 216/ Preamplifier -
Serial No.: G301013 / 412272B/ 9334F

1D No.:

Condition As Found : GOOD

Customer : EASTERN THAL CONSULTING 1992 CO., LTD.

SAHA GROUP INDUSTRIAL PARK, 683 MOO 11,
NONGKHAM, STRACHA, CHONBURI 20230 THAILAND.

Location : <
Ambient Temperature : (230 £3) °C

Pressure : (1013 £3) kPa

Relative Humidity : ( 50.0 £20) %

Received Date : 03 APRIL 2023

Calibration Date : 18 -20 APRIL 2023

Date of Issue : 21 APRIL 2023
Calibrated by ¢ Nathakorn Pisutpaisan
Approved by :

7:/%/;)_”

( Thanakul Petchurai

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

o7
other than in full, except with the prior written approval of the head of Calibration Lm |/+\ "_'J'/'I ..\—;V {/
\ i Lice LU

SITHIPGRN SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23123
Job No. : VCEEACENLT

Pages : 20f8
Calibration Procedure : CP-AC-02

Calibration Method :

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

‘Tha SLM had tests to Acoustical and Blectrical signa! tests of frequency weighting with Anechoic chamber and Refereace
Standard Instruments.

Eor tests results of sach items were meade by observation of each Instruments displey and also with SILM's display.
Condition of this result of calibration :

1. Reference Standard Instruments :

Instrusient Model Serial Neo, Cert No. Due Date
‘Waveform Generator 33210A MY48017076 EF-0009-23 07-FEB-24
‘Waveform Generaior 335118 MY52302742 EP-0010-23 07-FEB-24
Digital Multimeter 33461A MY53220104 EEL.BP 30/0266  13-FEB-24
Digital Multimeter 13461A MY53220076 EEL.RP 29/0266  13-FEB-24
Digital Multimeter 344614 MY 60024273 EEL.BP 31/0266 14-FEB-24
Programmable Attenuator MAT-1070 62100114 EF-0011-23 08-FEB-24
Condenser Microphone 4180 2977900 AA-1001-23 14-FEB-24
Measuring Amplifier NA-42KAT 34560495 AA-3002-23 14-FEB-24

2. This result of calibration was found accuraie as shown on date and place of calibration for fhis calibrated item only.
3. This certificate is fraceable 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).

= Sy

QF-TS 12-04-04-020664



SITHIP () RN SITHIPORN ASSOCIATES CO,LTD.

CALIBRATION LABORATORY

Continuation of Calibration Certificate

SITHIPORN

Summarv of Measurement Result :

Cert. No. : ACL23123
Job No. : VC66AC0037
Pages : 30f8

SITHIPORN ASSOCIATES CO. LTD,
CALIBRATION LABORATORY |

Continuation of Calibration Certrﬁcate

Cert. Ne.

Yob No.

Pages

Besult of calibration ;.

1. Absolute sensitivity

|_ - Reference l Measured | | Acceptance ].
I Acoustic Signal | Value i Deviations | Limit |
| (B) @By | ey | (@)
| 93.9 (93.98) i 94,0 | 0.0 | +0.3

2. Self-generated moise
2.1 Nogmal test

Measured Vaiue i
(dB}

- wmr ]

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

s ACL23123
1 VCB6ACHT37
: defd

Uncertainty | Maximum-permitted
Parameter Fass Fail uncertainty of
s measurement (dB})
1. Absolute sensitivity v - 0.2 N/A
2. Self-generated noise v 0.2 N/A
3. Acoustical signal tests of frequency weightings
125 Hz v - 0.3 0.6
1000 Hz v - 0.3 0.6
8000 Hz v - 0.3 0.7
4. Electrical signl tests of frequency weightings
For 10 Hz to 4 kHz v 0.3 0.6
For > 4 kHz to 10 kHz v - 03 0.7
For > 10 kHz to 20 kHz - - 1.0
5. Frequency and time weightings at 1 kHz v . 02 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 resyonse v - 0.2 0.3
10, Peak C sound level 4 0.2 0.35
11. Overload indication v 0.2 025
12. High level stability v - 0.1 0.1

Note : Pass/Fail evaluation for each parameter,

will be considered together from the acceptance limit and the Maximum-permitted uncertainty of measurement.

QF-TS12-04-04-020664

Frequency Meazsured value
Weighting (dB)

l A - weighi 14.2

| C - weight 20.8

' Flat 304

3. Acoustical signal tests of frequency weightings

Meter free-field acoustic rzsponge at a level of 84 ¢B

Frequency Deviz tion from various ﬁ'cqumc;r weighting respanse curve (dB) 4
3 ! | |
GHzp Flat % C-weight A-weight AL;:;?;C(E
125 00 | 01 03 0.5
1000 0.0 0.0 0.0 | 1.0
3000 -0.8 -1.0 EF| 45,0

QF-TS12-04-04-020664

__‘5“_‘_ ’Lﬁ



SITHIPORN SITHIP
B CALIBRAT

ORN ASSOCIATES CO,LTD.

ION LABORATORY

Continuation of Calibration Certificate

4. Electrical signal tests of frequency weightings

Weighting network response with relative to 1 kHz.

Cert. No. : ACL23123

Job No. : VC66AC0037
Pages : Sof8

Frequency Deviation from vatious frequency weighting response curve dB)
(Hz) . . Acceptance
Flat C-weight A-weight O
Limits
63 0.1 0.1 0.5 £2.0
125 0.0 0.1 0.3 *1.5
250 0.0 0.0 0.2 +1.5
500 0.0 0.0 0.1 +1.5 4{
1000 0.0 0.0 0.0 +1.0
2000 0.0 0.0 -0.2 2.0 4\
4000 0.0 -0.2 -0.4 +3.0
8000 0.2 04 -0.5 +5.0 |
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz
Anticipated Measured Deviated Acceptance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.2
C - weight 94.0 94.0 0.0 +0.2
Flat 94.0 94.0 0.0 +0.2 _1
5.2 Time weighting at 1 kHz
Anticipated | Measured Deviated Acceptance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
Fast 94.0 94.0 0.0 +0.1
Slow 94.0 94.0 0.0 £0.1 j
L Leq 94.0 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 05‘31‘\_1 —--\-—\\ 7
|

SR

%\

SIT H P(, RN SITHIPORN ASSOCIATES CO.,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

7. Level linearity on the reference level ramge

Cert. No.

Job No.

Pages

QF-TSlZ-04<O4-020664

Anticipated Measured Deviated ! Acceptance
Value Value Value l Limits
(4B) (dB) (aB) | {dB)
135.0 1350 0.0 %11
i34.0 134.0 0.0 | + 1.1
133.0 133.0 0.0 ES l.lj
i32.0 132.0 6.0 +1.1
131.0 131.0 0.0 +1.1
129.0 126.0 6.0 +1.1
124.0 124.0 0.0 +1.1
119.0 119.0 6.0 +1.1
114.0 114.0 0.0 +1.1
109.0 109.0 0.0 +1.1
104.0 104.5 0.0 +1.1

| 99.0 99.0 0.0 +1.1
94.0 94.0 0.0 +1.1
89.0 89.0 6.0 +1.1
84.0 83.9 -0.1 +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 13|
54.0 54.0 0.0 +1.1
49.0 49.0 0.0 +1.1
44.0 44.0 0.0 +1.1

I__39.0 39.0 0.0 +1.1

: ACL23123
: VC66AC0037

: Gof8




SITHIPORN: SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

THIPORN ASSOCIATES CO,LTD.

SITHIPORN, SI
o CALIBRATION LABORATORY

Cert. No. : ACL23123

Conr-.nuation of Calibration Certificate
=1 Cert No. - ACL23123

Job No. : VC66ACO0037 Job No. : VC66ACI03T
Pages @ Tof8 Pages @ Bol8
8. Level linearity including the Jevel range control
[ Anticipated | Measured 1 Deviated Acceptance 11, Overload indication
Range Value Value |  Value Limits Moasured vatue (43) | Deviated | “Ac;;;;:e
(dB) (dB) 1 (aB) (dB) Positive Neyative | Value Lignits !
i Auto 94.0 94.0 i 0.0 1. one-half cycle | one-half cycle l {dB) _j_ (a8 ) |
[ a5 | ees | 00 1 as |
9. Tone burst respense
Time Tone burst Anticipated Measured Deviated Acceptance 12 Hiigh level stability
duration, Tb Cycle Value Value Value Limits
Weighting (ms) (dB) (dB) (dB) (dB) SLM Display | Deviated | Acceptance
0.25 1 108.0 107.9 -0.1 1.5;-5.0 Frequency ai mitial az final { Value T mits |
Fast 2 8 117.0 116.9 0.1 1.0;-25 1 Weighting (dB) (dB) (dB) cazy |
200 800 134.0 134.0 0.0 +1.0 | A-weight | o | 1300 00 | 03 |
Slow 2 8 108.0 108.0 0.0 15;-5.0 S
200 800 127.6 127.6 0.0 +1.0
0.25 1 99.0 98.9 -0.1 1.5;-5.0
SEL 2 8 108.0 108.0 0.0 1.0;-2.5
200 800 128.0 128.0 0.0 *1.0 The reported uncertain y is based on 2 standard uncertainty muitiplied by noverage factor k =2
or any value following calculation,providing a lavel of confidence of approxamataly 35 %
10. Peak C sound level End of Calibration Certificate —
Number of cycle Anticipated Measured Deviated Acceptance
n Value Value, Lopeak Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 +3.0
One 136.4 136.1 -0.3 +3.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Lirmits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 +2.0
Positive half cycle 135.4 135.3 -0.1 +2.0
| Negative half cycle 135.4 1353 | 01 2.0
—\S7 o B e
= e
QF-TS12-04-04-020664 N /{1 P QF-TS 2-04-04-020664 P
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MODEL : CR:172A

SERIAL No. : G300957
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

e

Request No. 21-66/0140 MTC No. EEL. BP. 27/1265

CALIBRATION CERTIFICATE

Submitted by . Eastern Thai Consulting 1992 Co., Ltd.

Address - 633 Moo 11 Sukaphibal 8 Rd.. Nongkham, Sriracha, Chonburi 20230

Calibrated at “1ectrical and Electronic Standards Laboratory. Industrial Metrology and Testing Service Centre

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

Instrument Calibrated : Ambient Environment

Description - Sound Level Meter Temperalure 123+ 3)°C

150+ 15) %

Manufacturer : Cirrus Relative Humidity

Model cCRIT2A Ambicnt Pressurc +(101.325%1.5) kPa
Serial No. - G300957 (No.28)

Microphone - MK216 No.4124158

Preampliticr 19371F

Standards used :
1. Band Pass Filter Stanford Research Systems SR 650 S/N 28712,
2. Condenser Microphone Britel&Kjer 4180 S/N 2889871
3. Decade Attenuator Ando AL-205 S/N 00464602

4. Function/Arbitrary Waveform Generator Agilent 33220A S/N MY44042668.

w

. Digital Function Synthesizer NF Electronic Instruments DF- 193A S/N 122037

6. Digital Multimeter Fiuke 8520A S/N 4985007
Multifunction Acoustic Calibrator Briici&Kjer 4226 S/N 2810358 with Coupler UA0915 S/N 2810358,

7

8. Measuring Amplifier Brilcl&Kjwer 2636 S/N 1537484,
Date of Receipt - 7 Dec. 2022
Date of Calibration : 23 Dce. 2022

=70

I -

The results relate only to the items tested/calibrated or value asnlgnéﬂ’—"'
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the governor of TISTR
— e
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FM.BLMTC.00Z Re

lead Office Crffice/Laboratory Office )
5 Wi 3 Tambon Knlong Ha, Amphoe Khlong Luang Soi 1€, Sangpoo Industrial Estate, Sukhumyit Road, 166 Phahonyothin Road, Chatuchak, Bangkok 109C
Thaitand

Amphos Muang, Chargval Samutprakan 10280, Thailand
Tel. (66) © 2323 167280 &xt 115, 116

- aesvss A3 DIES

“hangwal Pathumthani 12120, Thailand

- y 17
=i (&EY 0 2577 9000 Tel. (66) 0 2579 1121-30 ext 5219, 5225, 52

Fax (66) 0 2579 8592

A

NSC-TIS1-V1S 17023

3LeTISTR CALIBRATION 0037

— e

THATLAND INSTIUTE OF SCHENTIFIC ANDY TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-66/0140 MTC No., EEL. BP. 27/1265
9 Power Amplilier Bricl&Kjier 2706 S/N 1317650.
10. Speakey Tannoy Limited, Greal Britain British Patent No. 215300
1 1. Digital Multimeter Agilent 34401 A S/N MY44005560,

12, Programmable Attcnuator Tamagawi TPA-303A S/N 2212,

Calibration Procedure :

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

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

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

The reported cxpanded uncertainty is bascd upon a standard uncertainty multiplied by a coverage factor

k=2. providing a lcvel ol confidence of approximately 95%

Date of Calibration

23 Dee 2022

~
T
‘“I:J/“‘ __Ié"" Jew 219

The results relate only to the items tested/calibrated or value assigned. (
Advertising the Report/Certificate and publicity of the results except in full are prohibi ted unless written parmission is obtained from the governor of TISTR
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH(TISTR)

Request No. 21-66/0140

1. Absolute Sensitivity

MTC Ne. EEL BP. 27/1265

Reference Acoustic

Measured value (dB)

Deviation Acceptance

Signal (dB) Before adjust

Afier adjust

value(dB)| limit class 2(+dB)

Uncertainty| Maximum-permitted uncertainty

(+dB)

of measurcment (1-dB)

93.69 93.8

93.7 0.0 1.0

0.50

N/A

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

was Lhen completed at the display of

93.7 dB.

2. Self-gencrated noise

2.1 Normal test

Measured value

(dB)

Uncertainty

(+dB}

Maximum-permitted uncertainty

of'measurement (+dB)

15.9

0.10

N/A

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

Frequency | Mcasured value | Uncertainty | Maximum-permitted unccitainty
Weighting (dB) (+dB) of measurement {+dB)
A-Weight | under-rangc N/A
C-Weight 16.3 0.10 N/A

Flal 277 0.10 N/A

Note: The under-range means thal the indicator cannot display for setting the range of 20-140 dB.
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3. Acoustical signal test of frequency weightings

Frequency Deviation from freguency response curve(dB) | Acceptance limit Unc;x tainty | Maximum-permitted uncertainty .
(Hz) A~weight C-weight Flat clags 2 (dB) (+dB) of measurement (+dB)
125 -0. | =(1.3 -0.3 +1.5 0.45 0.6
1000 0.0 0.1 00 21,0 0.45 0.6
8 000 AP -1.7 14 _ +5.0 i 0.45 0.7

4. Electrical signal test of frequency weightings

Frequency Devialion [rom fiequency tesponse curve(dB) | Acceptance imit | Uncertainty| Maximum-permitted uncertainty
(Hz) A-weight C-weighl Flat class 2 (dB) (+dB) of measurement (+dB)
63 0.4 o e 42,0 0.20 06
125 0.2 0.1 0.0 +15 0.20 0.6
250 0.1 00 0.0 1.5 0.20 06
500 0.0 0.0 0.0 1.5 0.20 0.6
1 000 0.0 0.9 0.0 +1.0 0.20 0.6
2000 | -0.] | 0.1 0.0 +2.0 0.20 06
4000 | -0.3 -0.2 0.0 +3.0 0.20 0.6
8 000 | 0.5 -_0.3 01 =5.0 0.20 0.7
et
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3. LLong-term stabilily

} Measurced Deviated value | Acceptance limit Uncertainty Maximum-permitted uncertainty
fime value (dB) (dB) class 2 (xdB) (+dB) of measurement (£dB)
Begin 114.0

0.0 0.3 0.10 0.1
End 114.0
6. Frequency and time weightings at T kHz
6.1 Frequency weightings at 1 kHz

Frequency Measuicd Deviated value | Acceptance limit | Uncetainty Maximuwmn-permitted uncertainty
Weighting value (dB) (dB) class 2 (+dB) (=dB) of measurement (+dB)
A-weight 114.0 0.0 0.2 0.20 0.2
C-weight 114.0 0.0 0.2 0.20 0.2

Flat 113.9 -0.1 0.2 0.20 0.2

6.2 Time weightings at 1 kHz
T

Frequency Measured Deviated value | Acceptance limit | Uncertainty | Maximum-pet mitted uncertainty
Wcighting valuc (dB) (dB) class 2 (£dB) (+dB) of measurement (£dB)

Fast 114.0 0.0 0.1 0.20 0.2

Slow 1140 0.0 0.1 0.20 0.2

Leq 114.0 0.0 0.1 0.20 0.2

A
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7. Level linearity on the reference level range

Anticipated Measured Deviated value | Acceptance limit [ Uncertainty Max imum-permitted uncertamty
value (dB) value {dB) (dB) class 2 (+dB) (=dB) of measwement (+dB)
138 138.1 0.1 L 0.30 0.3
137 137.1 0.1 [P 0.30 0.3
136 136.1 0.1 1.1 0.30 0.3
135 135.0 0.0 11 0.30 0.3
134 134.0 0.0 [ 0.30 0.3
129 129.0 0.0 1.1 030 0.3
124 124.0 0.0 1.1 0.30 0.3
B 119 119.0 0.0 1.1 0.30 0.3
114 114.0 0.0 [ 0.30 03
109 109.0 0.0 1.1 0.30 0.3
104 104.0 0.0 1.1 0.30 0.3
99 99.0 0.0 1.1 0.30 0.3
94 94.0 0.0 11 0.30 0.3
39 89.1 0.1 1.1 0.30 0.3
84 84.0 0.0 1.1 0.30 0.3
79 79.0 0.0 1.1 0.30 03
74 74.0 0.0 1.1 0.30 0.3
69 69.0 0.0 1.1 0.30 0.3
64 63.9 -0.1 1.1 0.30 0.3
59 59.0 0.0 1.1 0.30 0.3
54 53.9 0.1 1.1 IJ.% 0.3
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7. Level linearity on the refcrence level range {cont.)

Anticipated Measurcd Devinted value| Acceprance limit Uncertainty Maximum-permitted uncertainty
value (dB) valuc (dB) (dB) class 2 (+dB) (+dB) of measurement (+dB)

49 49.0 0.0 1.1 0.30 0.3

44 44.0 0.0 1.1 0.30 0.3

39 39.0 0.0 ls] 0.30 0.3

34 339 -0.1 1.1 0.30 0.3

29 29.0 0.0 1.1 0.30 0.3

24 24.0 0.0 L1 0.30 0.3

8. Levet linearlity including the level range control

At reference sound level on the refeience level range

Anticipated Measured Deviated Acceptance Uncertainty | Maximum-permitted uncertainty
Range

value (dB) value (dB) | value (dB)| limit class 2(+dB) {+dB) of measurement (+dB)
20-140 114.0 114.0 0.0 11 0.3
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8. Level linearlity including the level range control

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

Anlicipated Measured ‘ Deviated Acceptanc? Uncertainty | Moximum-penmitted uncertainly
Ranee value (dB) valuc (dB) |value (dB)| limit class 2(=dB)|  (+dB) of measurement {+dB)
20-140 25 25.0 | 0.0 (] 0.30 0.3
9. Tone burst response
Time Toncburst | Mcaswed | Deviated Acceptance Uncerainty | Maximum-pe mitted incermainty
Weighting | Duration, To{ms} | valuc (dB) |value (dB)| limit class 2(dB) (+dB) of measurement (+dB)
200 136.0 0.0 - +1.0 0.20 0.3
Fast B 118.9 -0.1 +1.0;-2.5 0.20 0.3
0.25 109.8 0.2 |l 5:-50 | 0.20 03
200 129.5 -0.1 I +1.0 0.20 03
Slow 71
2 1100 0.0 +10;-50 0.20 0.3
200 130.0 0.0 +1.0 0.20 03
SEL 2 110.0 0.0 +1.0;-2.5 0.20 03
0.25 | 1009 -0.1 +15:-50 0.20 0.3
Daie of Calibration : 23 Dec. 2022 \:;i }':)é:__ﬁr; (X 8/9

{ead Office

35 Mu 3 Tsmbon Khlong Ha. Amphoe Khlang Luang,
“hanewat Pathumthan 12120, Thailand

“el (66} 0 2577 9000

‘ax. (66) 0 2577 9009

-mail : rurnpai@tistr.or th Website:wwwv tistr or.th

The results relate only to the items tested/calibrated or vatue assigned y
Advertising the Report/Certificate and pubiicity of the results except in full are proh bited unless written permissio™ is obtained from the governor of TISTR

T

Office/Laboratory

Soi 1C, Bangpoo industrial Estate, Sukhumvit Road,

Amphoe Muang, Changwat Samutprakan 10280, Thailanc

Tel. (66) 0 2323 1672-80 ext, 115, 116
Fax (66) 02323 9165
E-mail : mtc@tistr.or th

FM.BLMTC.002 Rev 4
Office
196 Phakionyothin Road, Chatuchak, Bangkok 10900,
Thallenc
Tel. (66) 0 2579 1121-30 ext 5219, 5225, 5217
Fax (66) 0 2579 8592
E-mail : sumzlee@tistcor th



THAILAND INSTIT

Request No. 21-66/0140

A

ATISTR

UTE OF SCIENTIFIC AND TECHNOLOGIC

10. Peak C sound level

NSC-TISITES 17025
CALIBRAHON 0037

———

AL RESEARCI (TISTR)

MTC Neo. EEL. BP. 27/1265

—-—

Number ofcyclcsﬂ.ﬂnricipmcd Measured | Deviated Acceptance Uncertaimey Maximum-permitted uncertainty
test signal value (dB) | valus (dBlfvalue (dBJ| limit class 2(+dB) (-dB) of measurement (£dB)
Complete cycle 1354 135.6 0.2 3.0 0.20 0.35
Positive half cyele 134.4 134.3 -0.1 2.0 0.20 0.35
Negative half cycle 1344 134.3 -0.1 2.0 0.20 0.35 J

Measurcd value (dB)

11. Overload indication

Positive Negative

onc-half cycle

one-half cycle

Deviated Acceptance

value (dB)| Himit class 2(xdB)

Uncertainty Maximum-permitted uncertainty

of measurcment (+dB)

Maximum-permitted uncertainty

of measurement (+dB)

138.7 138.7 0.0 1.5
12. High-level stability

Measured Deviated value | Acceptance limit Uncertamty
Time

value (dB) (dB) class 2 (+dB) (+dB)
Begin 139.0

f———— 0.0 0.3 0.10

End 139.0
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CALIBRATION CERTIFICATE

Submitted by - Eastern Thai Consulting 1992 Co., Ltd.

Address - 683 Moo 11 Sukaphibal 8 Rd., Nongkham, Sriracha, Chonburi 20230
Calibrated at . Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre.

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

Instrument Calibrated : Ambient Environment

Description : Sound Level Meter Temperature :(23+£3)°C
Manufactureyr : Rion Relative Humidity S(50+15)%
Model :NL-21 Ambient Pressurc - (101.325+1.5) kPa
Serial No. : 01209912 (No.18)

Microphone - UC-52 No.157154

Preamplifier : NH-19 No.54250

Standards used :
1. Band Pass Filter Stanford Research Systems SR 650 S/N 28712.
2. Condenser Microphone Britel&Kjar 4180 S/N 2633526.
3. Decade Attenuator Ando AL-205 S/N 00464602.
4. Function/Arbitrary Waveform Generator Agilent 33220A S/N MY44042668.
5. Digital Function Synthesizer NF Electronic Instruments DF-193A S/N 122037.
. Digital Multimeter Fluke 8520A S/N 4985007.
. Pistonphone Rion NC-72 S/N 00402446.

co - O

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

Date of Receipt 2 10 Oct. 2022
Date of Calibration : [ Nov. 2022
f
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9. Power Amplifier Brilel&Kjer 2706 S/N 1517650,

10. Speaker Tannoy Limited, Great Britain British Patent No. 215300.

11. Digital Multimeter Agilent 34401A SN MY44005560.

12. Programmable Alttenuator Tamagawa TPA-303A S/N 2212,

Calibration Procedure :

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

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

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

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

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

("'-“"1 ,”H\. —

A =
Date of Calibration : 1 Nov. 2022 \a—\\ J /1 2/9
gét... Jit
= — - T?_f’
The results relate only to the items tested/calibrated or value assigned Fiie
advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the govemor of TISTR

FM.BLMTC.002 Re

Head Office Office/Laboratory Office
35 Mu 3 Tambon Khteng Ha, Amphoe Khlong Luang,  Soi 1C, Bangpoo industrial Estate, Sukhumvit Road, 196 Phahonyothin Road, Chatuchak, Banigkok 109(
Chanewat Pathurnthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thailand ~ Thailand

Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2579 8592
£-mail : sumalee@tistr.or.th

Tel, (66) 0 2323 1672-80 ext. 115, 116
Fax. (66) 0 2323 9165
F-mail : mtedtistror.th

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

ol - @ ennaidtiche ar th Wehcitawnaw tiste ar th



ITISTRA

1] :
NEC-TISI-TIS | 7025
CALIBRATION 0037

Request No. 21-66/0021

1. Absolute Sensitivity

i
THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

MTC No. EEL. BP.  36/1065

Reference Acoustic Measured value (dB) | Deviation Acceptance  |Uncertainty| Maximum-permitted uncertainty
Signal (dB) Before adjust| After adjust| value(dB) | limit class 2(+dB)| (+dB) of measurement (+dB)
113.90 114.0 113.9 0.0 1.0 0.30 N/A

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

was then completed at the display of

117.8 dB.

2. Self-generated noise

2.1 Normal test

ITISTR

NSC-TISI-TIS 17025
CALIBRATION 0037

Measured value Uncertainty Maximum-permitted uncertainty
(dB) (+dB) of measurement (+dB)
214 0.10 N/A

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCE (TISTR)

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

Date of Calibration

Frequency | Mcasured value | Uncertainty | Maximum-permitted uncertainty
Weighting (dB) (+dB) of measurement (+dB)
A-Weight 15.1 0.11 N/A
C-Weight 21.7 0.11 N/A
Flat 27.5 0.11 N/A
+ 1 Nov. 2022

—S/ﬂ;-’i;’\\'(w
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3. Acoustical signal test of frequency weightings
Frequency Deviation from frequency response curve(dB) | Acceptance limit| Uncertainty| Maximum-permitted uncertainty
(Hz) A-weight C-weight Flat class 2 (xdB) (3dB) of measurement +dB)
125 -0.1 0.0 -0.2 1.5 0.45 0.6
1000 0.2 0.2 0.3 1.0 0.45 0.6
8 000 -1.2 -1.1 -1.4 5.0 0.45 0.7
4. Electrical signal test of frequency weightings
Frequency | Deviation {tom frequency response curve(dB) | Acceptance limit [Uncertainty] Maximum-permitted uncertainty
(Hz) A-weight C-weight Flat class 2 (+dB) (+dB) of measurement (+dB)
63 -0.1 -0.1 -0.1 2.0 0.20 0.6
125 -0.1 -0.1 0.1 1.5 0.20 0.6
250 -0.1 -0.1 -0.1 1.5 0.20 0.6
500 0.0 0.0 0.0 1.5 0.20 0.6
1000 0.0 0.0 0.0 1.0 0.20 0.6
2 000 0.1 0.0 0.0 2.0 0.20 0.6
4000 0.1 0.0 0.0 3.0 0.20 0.6
8 000 0.2 0.1 0.0 5.0 0.20 0.7
Date of Calibration - 1 Nov. 2022 —3 z 4/9
.
v

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

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

Head Office

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

Tel, {66) 0 2577 9000

Fax. (66) 0 2577 9009

E_ensil & riirnmaimdictr ar th Waheltaasanans Ficte Ar bk

Office/Laboratory

Soi 1C, Bangpoo industrial Estate, Sukhumvit Road,
Amphoe Muang, Changwat Samutprakan 10280, Thalland

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

€ reamil © mlembicks Arth

FM.BL.MTC.002 Rev

Office

196 Phiahonyothin Road, Chatuchak, Bangkok 1090C
Thailand

Tel. (€6) 0 2579 1121-30 ext. £219, 5225, 5217
Fax, (66) 0 2579 8592

E il « vt temmlanmkebr ~r b



ITISTR

T
%)

= .
NSC-TISETES 17025
CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-66/0021 MTC No. EEL. BP.  36/1065
5. Long-term stability
Measured Deviated value | Acceptance limit| Uncertainty Maximum-permitted uncertainty
Time
value (dB) (dB) class 2 (+dB) (+dB) of measurement (+dB)
Begin 94.0
0.0 0.3 0.10 0.1
End 94.0
6. Frequency and time weightings at 1 kHz
6.1 Frequency weightings at 1 kHz
Fregquency Measured Deviated value | Acceptance limit| Uncertainty Maximum-permitted uncertainty
Weighting value (dB) (dB) class 2 (+dB) (+dB) of measurement (+dB)
A-weight 94.0 0.0 0.2 0.20 0.2
C-weight 94.0 0.0 02 0.20 0.2
Flat 94.0 0.0 0.2 0.20 0.2
6.2 Time weightings at 1 kHz
Frequency Measured Deviated value | Acceptance limit| Uncertainty Maximum-permitted uncertainty
Weighting value (dB) (dB) class 2 (+dB) (+dB) of measurement (+dB)
Fast 94.0 0.0 0.1 0.20 0.2
Slow 94.0 0.0 0.1 0.20 02
Leg 94.0 0.0 0.1 0.20 0.2
— '_'_q\l N, \-".—‘
) . N D )N/
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7. Level linearity on the reference level range

Anticipated Measurcd Deviated value | Acceplance limit Unceitainty Maximum-permitted uncertainty
value (dB) value (dB) (dB) class 2 (+dB) (+dB) of measurement {+dB)
125 125.1 0.1 1.1 0.30 0.3
124 124.1 0.1 1.1 0.30 0.3
123 123.1 0.1 1.1 0.30 0.3
122 1221 0.1 1.1 0.30 0.3
121 121.1 0.1 1.1 0.30 0.3
120 120.1 0.1 1.1 0.30 03
119 119.1 0.1 1.1 0.30 0.3
114 114.1 0.1 L1 0.30 0.3
109 109.1 0.1 11 0.30 0.3
104 104.0 0.0 1.1 0.30 0.3
99 99.1 0.1 1.1 0.30 0.3
94 94.0 0.0 1.1 0.30 03
89 89.1 0.1 1.1 0.30 0.3
84 84.1 0.1 1.1 0.30 0.3
79 79.1 0.1 1.1 0.30 0.3
74 74.1 0.1 1.1 0.30 0.3
69 69.1 0.1 1.1 0.30 03
64 64.0 0.0 1.1 0.30 0.3
59 59.0 0.0 1.1 0.30 0.3
54 54.0 0.0 1.1 0.30 0.3
49 49.0 0.0 1.1 0.30 ol o~ 0.3
Date of Calibration - 1 Nov. 2022 | - J TEE2AN 619
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7. Level linearity on the reference level range (cont.) 8. Level linearlity including the leve! range control

Anticipated Measured Deviated value | Acceptance limit Uncertainty Maximum-permitted uncertainty At reference level at 5 dB greater than the under-range on a level range
value (dB) value (dB) (dB) class 2 (+dB) (+dB) of measurement (+dB) Anticipated Measured | Deviated | Acceptance |Uncertainty] Maximum-permitted Lncertainty
44 44.0 0.0 1.1 0.30 03 Range value (dB) value (dB) |value (dB)|limit class 2(+dB)| (+dB) of measurement ‘+dB)
39 39.0 0.0 1.1 0.30 0.3 40-130 45 44.9 -0.1 1.1 0.30 0.3
34 34.0 0.0 1.1 0.30 0.3 30-120 35 35.0 i 0.0 1.1 0.30 0.3
33 33.0 0.0 L1 0.30 0.3 20-110 25 25.3 0.3 1.1 0.30 0.3
32 32.0 0.0 L1 0.30 03 20-100 25 254 | 04 L1 0.30 03
31 310 0.0 1.1 0.30 0.3 20-90 25 254 0.4 L1 0.30 0.3
30 30.0 0.0 11 0.30 0.3 20-80 25 25.5 0.5 1.1 0.30 0.3
29 29.0 0.0 1.1 0.30 0.3
28 28.0 0.0 1.1 0.30 0.3 9. Tone burst response
8. Level linearlity including the level range control Time Toneburst Measured Deviated | Acceptancz | Uncertainty| Maximum-permitted oncertainty
Weighting |Duration, Tb{mns)|  value (dB) gvalue (dB)| limit class 2(dB) |  (+dB) of measurement (+dB)
At reference sound level on the reference level range 200 116.0 0.0 +1.0 0.20 0.3
Anticipated Measured Deviated Acceptance Uncertainty| Maximum-permitted uncertainty Fast 2 990 0.0 +1.0;-2.5 0.20 0.3
S value (dB) value (dB)  |value (dB)|limit class 2(+dB) (+dB) of measurement (+dB) 0.25 89.6 : -0.1 +1.5;-5.0 0.20 0.3
40-130 94.0 94.1 0.1 1.1 0.30 03 200 109.6 . 0.0 +1.0 0.20 0.3
30-120 94.0 94.0 0.0 1.1 0.30 0.3 = 2 90.0 0.0 +1.0; -5.0 0.20 0.3
20-110 94.0 94.0 0.0 11 0.30 0.3 200 110.0 0.0 +1.0 0.20 0.3
20-100 94.0 94.0 0.0 1.1 0.30 0.3 SEL 2 90.0 | 00 +1.0;-2.5 0.20 0.3
0.25 80.9 . -0.1 +1.5;-5.0 0.20 0.3
.-: N "7
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Number of cycles in Anticipated| Measured Deviated Acceptance Uneerainty Maximum-permitted uncertainty
test signal vaiue (dB) | value (dB)|valuc (dB) limit class 2(+dB)|  {(+dB) of measurement (+dB)
Complete cycle 125.4 125.0 -0.4 3.0 0.20 0.35
Pasitive half cycle 1244 124.1 -0.3 2.0 0.20 0.35
Negative half cycle 124.4 124.1 -0.3 2.0 0.20 0.35
11. Overload indication
Measured value (dB)
Deviated Acceptance Uncertainty Maximum-permitted uncertainty
Positive Negative
one-half cycle one-half cycle value (dB)| limit class 2(xdB)|  (£dB) of measurement (+dB)
135.6 135.6 0.0 2.0 0.20 0.25 J
12. High-level stability
Measured Deviated value Acceptance limit Uncertainty Maximum-permitted uncertainty
Time
value (dB) (dB) class 2 (+dB) (+dB) of measurement (+dB)
Begin 119.0
0.0 0.3 0.10 0.1
End 119.0
Calibrated by : Approved by :
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Submitted by
Address

Calibrated at

- Electrical and Elcctronic Standards Lab

MTC No. EEL. BP. 27/0865

CALIBRATION CERTIFICATE

- Eastern Thai Consulting 1992 Co., L.

- 683 Moo 11 Sukaphibal 8 Rd., Nongkham, Sriracha, Chonburi, 20230

oratory. Industrial Metrology and Testing Service Centre.

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

instrument Calibrated :

Ambient Environment

Relative Humidity

Ambient Pressure

Description : Sound Level Meter
Manufacturer : Rion

Model :NL-21

Serial No. 01209915 (No.20)
Microphonc 1 UC-52 No.177387
Preamplifier : NH-21 No.34624

Standards used :

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

9. Condenser Microphone Briiel&Kjzr 4180 S/N 2633526.

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

4. Function/Arbitrary Waveform Generator Agile

Temperature

123 +3)°C
1 (504 15) %
:{101.325%1.5) kPa

nt 33220A S/N MY44042663.

5. Digital Function Synthesizer NF Electronic Instruments DF-193A S/N 122037.

6. Digital Multimeter Fluke 8520A S/N 4985007.

7. Pistonphone Rion NC-72 S/N 00402446.

8. Mcasuring Amplificr Briicl&Kjar 2636 S/N 1537484,

Date of Receipt

Date of Calibration

: 8 Aug. 2022

: 2 Sep. 2022

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-65/0677

9. Power Amplificr Britel&Kjer 2706 S/N 1517650.

MTC No. EEL. BP. 27/0865

10. Spcaker Tannoy Limited, Great Britain British Patent No. 215300,

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

12. Programmable Attenuator Tamagawa TPA-303A S/N2212.

Calibration Procedure :

This instrument was calibrated by using calibration procedures n
were based on 1EC 61672-3 Electroacoustics - Sound Lcvel Mcters - Part
procedures were related to the clectrical and acoustic signal tests. The electr]

direct measurement method. The aco!

measurement method.

Laboratory (EEL), which are traceablc to the Intern

Metrology (Thailand).

o CP-102-02 and CP-102-03, which

3 : Periodic tests (2013). These calibration
ical signal test was carried out with the
ustic signal test was performed in an anechoic room with the comparison

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

ational System of Units through the National Institute of

The information on actual reading is attached herewith and the uncertainty limits quoted refer to the

measured values only.

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

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

Date of Calibration

: 2 Sep. 2022
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1. Absolute Sensitivity
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Reference Acoustic Mcasured value (dB) Deviation Acceplance Uneertainty| Maximum-permitted uncertainty
Signa! (dB) Beforc adjust| After adjust | value(dB) | limit class 2(+dB) |  (+dB) of measurement (+dB}
113.90 113.8 113.9 0.0 1.0 0.30 N/A

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

was then completed at the display of 111.4 dB.

2. Self-generated noise

2.1 Normal test

Measured value Uncertainty Maximum-permitted uncertainty
(dB) (+dB) of measurement (+dB)
18.8 0.10 N/A

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

Frequency | Measured value Uncertainty Maximum-permitted uncertainty
Weighting (dB) (+dB) of measurement (+dB)
A-Weight 14.8 0.10 N/A
C-Weight 243 0.10 N/A
Flat 28.0 0.10 N/A
. W "?:)“‘.I"\f
Date of Calibratior: 2 Scp. 2022 5 Lang” U

3. Acoustical signal test of frequency weightings

Frequency | Deviation from frequency response curve(dB) | Acceptance limit | Uncertainty | Maximum-permritted uncertainty
(Hz) A-weight C-weight Flat class 2 (+dB) (+dB) of measurement (+dB)
125 0.2 0.3 0.4 15 0.45 0.6
1 000 0.0 0.0 0.0 1.0 0.45 0.6
& 000 -2.6 -2.6 -2.8 5.0 0.45 0.7
4. Electrical signal test of frequency weightings
Frequency | Deviation from frequency response curve(dB) | Acceptance limit | Uncertainty| Maximum-permitted uncertainty
{Hz) A-weight C-weight Flat class 2 (+dB) (+dB) of measurement (+dB)
63 0.0 -0.1 0.1 2.0 0.15 0.6
125 -0.1 -0.1 0.1 15 0.15 0.6
250 -0.1 -0.1 0.0 1.5 0.16 0.6
500 0.0 0.0 0.1 1.5 0.15 0.6
1 000 0.0 0.0 0.0 1.0 0.15 0.6
2 000 0.1 0.1 0.0 2.0 0.15 0.6
4000 0.1 0.1 0.0 3.0 0.15 0.6
8000 0.2 0.2 0.0 5.0 0.15 0.7
Date of Calibration : 2 Sep. 2022 - \::'_—-Q:jhé{\‘j‘ L 4/9
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7. Level linearity on the reference level range

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

Begin 94.0 . 03 0.10 o 125 125.0 0.0 L1 0.30 0.3
End 94.0 124 124.0 0.0 1.1 0.30 0.3
123 123.0 0.0 1.1 0.30 0.3
6. Frequency and time weightings at 1 kHz 122 122.0 0.0 1.1 0.30 0.3
6.1 Frequency weightings at 1 kHz 121 121.0 0.0 1.4 0.30 0.3
120 120.0 0.0 1.1 0.30 0.3
Frequency | Measured Deviated value Acceptance limit Uncertainty Maximum-permitted uncertainty 119 119.0 0.0 1.1 0.30 03
Weighting | value (dB) (dB) class 2 (+dB) (+dB) of measurement (+dB) 114 114.0 0.0 1.1 0.30 0.3
A-weight 94.0 0.0 02 0.20 0.2 109 109.0 0.0 11 0.30 03
C-weight 94.0 0.0 0.2 0.20 0.2 104 104.0 0.0 1.1 0.30 0.3
Flat %94.0 0.0 0.2 0.20 0.2 99 99.0 0.0 1.1 0.30 0.3
94 94.0 0.0 1.1 0.30 0.3
6.2 Time weightings at 1 kHz 89 89.1 0.1 1.1 0.30 0.3
| 84 84.1 0.1 1.1 0.30 0.3
Frequency | Measured Devialed value Acccplance limit Uncertainly Maximum-permitted uncertainty 79 79.1 0.1 1.1 0.30 0.3
Weighting | value (dB) (dB) class 2 (+dB) (+dB) of mcasurement (+dB) 74 74.1 0.1 1.1 0.30 03
Fast 94.0 0.0 0. 0.20 0.2 69 69.1 0.1 1.1 0.30 03
Slow 94.0 0.0 0.1 0.20 0.2 64 64.0 0.0 1.1 0.30 0.3

Leq 94.0 0.0 0.1 0.20 0.2 -_59 59.0 0.0 1.1 030 03 ]
54 54.0 0.0 1.1 0.30 0.3
49 49.0 0.0 1.1 0.30",-—- 0_.3

Date of Calibratior: 2 Sep. 2022 -"§ /A\ 5/¢ Date of Calibration : 2 Sep. 2022 A . <) _Ez \V, 6/
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7. Level linearity on the reference level range cont.

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

44 44.0 0.0 1.1 0.30 03

39 390 0.0 1.1 0.30 03

34 33.9 0.0 1.1 0.30 0.3

33 33.0 0.0 1.1 0.30 0.3

32 319 0.0 1.1 0.30 03

31 30.9 0.0 1.1 0.30 0.3

30 29.9 0.0 1.1 0.30 0.3

29 28.9 0.0 1.1 0.30 0.3

28 27.8 0.0 1.1 0.30 0.3

8. Level linearlity including the level range control

At reference sound level on the reference level range

Anticipated Measured Deviated Acceptance Uncertainty | Maximum-permitted uncertainty
Range value (dB) value (dB) value (dB) | limit class 2(+dB) (+dB) of measurement (+dB)
40-130 94.0 94.0 0.0 1.1 0.30 0.3
30-120 94.0 94.0 0.0 1.1 0.30 0.3
20-110 94.0 94.0 0.0 1.1 0.30 0.3
20-100 94.0 94.0 0.0 1.1 0.30 0.3
- N\ 12\
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8. Level linearlity including the level range control

At reference level at 5 dB greater than the signal level that first clause an

indication of under-range on a level range

X Anticipated Measured Deviated Acceptance  |Uncertainty| Maximum-pernitted uncertainty
nee value (dB) value (dB) value (dB)| limit class 2(+dB)| (+dB) of measu-ement 1 +dB)
40-130 45 45.0 0.0 L1 0.30 0.3
30-120 35 35.0 0.0 L.1 0.30 0.3
20-110 25 25.1 0.1 1.1 0.30 03
20-100 25 25.1 0.1 1.1 0.30 03
20-90 25 25.2 0.2 1.1 0.30 0.3
20-80 25 25.2 02 1.1 0.30 0.3
9. Tone burst response
Time Toneburst Measured Deviated Acceptance  |Uncertainty| Maximum-permitted ancertainty
Weighting |Duration, Tb{(ms)| value (dB) |value (dB)| limit class 2(dB) (+dB) of measurement (+dB)
200 116.0 0.0 +1.0 0.20 0.3
Fast 2 99.0 0.0 +1.0;-2.5 0.20 0.3
0.25 89.9 -0.1 +1.5;-5.0 0.20 0.3
200 109.6 0.0 +1.0 0.20 0.3
Slow
2 90.0 0.0 +1.0; -5.0 0.20 0.3
200 110.0 0.0 +1.0 0.20 0.3
SEL 2 90.0 0.0 +1.0; -2.5 0.20 0.3
025 80.9 -0.1 +1.5;-5.0 02— T 63

Date of Calibratior; 2 Sep. 2022
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10. Peak C sound level
Number of cycles in | Anticipated | Measured Deviated Acceptance Uncertainty| Maximum-permitted uncertainty
test signal value (dB) |value (dB)| value (dB)| limit class 2(+dB)| (+dB) of measurement (+dB)
Complete cycle 125.4 125 -0.4 3.0 0.20 0.35
Positive half cycle 124.4 124.2 -0.2 2.0 0.20 0.35
Negative half cycle 124.4 124.2 -0.2 2.0 0.20 0.35

11. Overload indication

Measured value (dB)
Deviated Acceptance Uncertainty| Maximum-permitted uncertainty
Positive Negative
one-half cycle one-half cycle value (dB)|limit class 2(+dB) (+dB) of measurement (+dB)
135.6 135.6 0.0 2.0 0.20 0.25
12. High-level stability
Measured Deviated Acceptance timit Uncertainty Maximum-permitted uncertainty
Time
value (dB) (dB) class 2 (+dB) (+dB) of measurement (+dB)
Begin 119.0
0.0 0.3 0.10
End 119.0
Calibrated by : Approved by :

(Mr. Pannasit Phasingsri)

sl'?-a"z Electrical and Electronic Standards Laboratory

(Mr. Wittawat Supanich) Industrial Metrology and Testing Service Centre

Date of Calibration : 2 Sep. 2022 Ref : 2011265080803470001

Date of Issue : 5Sep. 2022
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CALIBRATION CERTIFICATE 9. Power Amplifier Briel&Kjer 2706 S/N 1517650.

10. Speaker Tannoy Limited, Great Britain British Patent No. 215300.

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

Submitted by  : Eastern Thai Consulting 1992 Co., Ltd. 12. Programmable Attenuator Tamagawa TPA-303A S/N 2212.

Address - 683 Moo 11 Sukaphibal 8 Rd., Nongkham, Sriracha, Chonburi, 20230.

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

Soi 1C, Bangpoo Industrial Estate, Sukhumvit Rd., A.Muang, Samutprakan 10280. This instrument was calibrated by using calibration procedures no CP-102-02 and CP-102-03, which

Instrument Calibrated : Ambient Environment were based on IEC 61672-3 Electroacoustics - Sound Level Meters - Part 3 : Periodic tests (2013). These calibration
Description : Sound Level Meter Temperature 1(23£3)°C procedures were related to the electrical and acoustic signal tests. The electrical signal test was carried out with the
Manufacturer : Rion Relative Humidity (50215 % direct measurement method. The acoustic signal test was performed in an anechoic room with the comparison
Model :NL-21 Ambient Pressure :(101.32511.5) kPa measurement method.
Serial No: 100310458 This instrument has been calibrated against standards maintained at the Electrical and Electronic Standards
Microphone : Type UC-52 No.155215 Laboratory (EEL), which are traceable to the International System of Units through the National Institute of
Preamplifier : Type NH-21 No.11329 Metrology (Thailand).
Standards used : The information on actual reading is attached herewith and the uncertainty limits quoted refer to the

1. Band Pass Filter Stanford Research Systems SR 650 S/N 28712. measured values only.

. Condenser Microphone Britel&Kjr 4180 S/N 2889871 The reported expanded uncertainty is based upon 2 standard uncertainty multiplied by a coverage factor

_ Decade Attenuator Ando AL-205 S/N 00464602 k=2, providing a level of confidence of approximately 95%.

_ Function/Arbitrary Waveform Generator Agilent 33220A S/N MY44042668.

. Digital Multimeter Fluke 8520A S/N 4985007.

2
3
4
5. Digital Function Synthesizer NF Electronic Instruments DF-193A S/N 122037.
6
7. Pistonphone Rion NC-72 S/N 00402446.

8

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

Date of Receipt - 28 Dec. 2022 -3/““ N/ (‘\ e
f - \ { TR AT
_ = | fe‘l - Date of Calibration  : 16-19 Jan. 2023 = \3“, ,@yw 5/ 9
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1. Absolute Sensitivity
Reference Measured value (dB) | Deviation | Acceptance | Uncertainty Maximum-permitted
Acoustic Signal value | limit Class 2 uncertainty of measurement
(dB) Before adjust| After adjust|  (dB) (+dB) (+dB) (+dB)
113.87 114.1 113.9 0.0 1.0 0.30 N/A

Note: No adjustment

2. Self-generated noise

2.1 Normal test

Measured value Uncertainty Maximum-permitted
(dB) (xdB) uncertainty of measurement (+dB)
19.9 0.10 N/A

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

Frequency | Measured value |Uncertainty Maximum-permitted
Weighting (dB) (+dB) uncertainty of measurement (+dB)
A-Weight 17.6 0.10 N/A
C-Weight 232 0.10 N/A

Flat 28.7 0.10 N/A

Date of Calibration

: 16-19 Jan, 2023
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3. Acoustical signal test of frequency weightings

Frequency | Deviation from frequency response (dB) Acceptance limit Uncertainty | Maximum-permitted uncertaintry
(Hz) A-weight | C-weight Flat class 2 (dB) (xdB) of measurement (+dB)
125 0.0 0.1 0.0 +1.5 0.45 0.6
1000 0.0 -0.1 0.0 +1.0 0.45 0.6
8 000 -1.5 -1.5 -1.7 +5.0 0.45 [0
4. Electrical signal test of frequency weightings
Frequency | Deviation from frequency response (dB) Acceptance imit Uncertainty | Maxitum-permitted uncertaintry
(Hz) A-weight C-weight Flat class 2 (dB) (+dB) of measurernent (+dB)
63 -0.1 -0.2 0.1 +2.0 0.20 0.6
125 -0.2 -0.1 -0.1 +1.5 0.20 0.6
250 -0.1 -0.1 -0.1 +1.5 0.20 0.6
500 -0.1 0.0 0.0 +1.5 0.20 0.6
1000 0.0 0.0 0.0 +1.0 0.20 0.6
2000 0.1 0.0 0.1 +2.0 0.20 0.6
4000 0.1 0.1 0.1 +3.0 0.20 0.6
8 000 0.1 0.1 0.0 +5.0 0.20 0.7
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5, Long-term stability

CIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

MTC No. EEL. BP. 3/0166

Fme Measured Value Deviated value | Acceptance limit Uncertainty Maximum-permitted
class 2 uncertainty of measurement
(dB) (dB) (+dB) (dB) (+dB)
Begin 94.0
0.0 03 0.10 0.1
I._End 94.0
6. Frequency and time weightings at 1 kHz
6.1 Frequency weightings at 1 kHz
Froquency | Measured value Deviated value | Acceptance Limil Uncertainty Maximum-permitted
Weighting class 2 uncertainty of measurement
(dB) (dB) (+dB) (+dB) (+dB)
A-weight 94.0 0.0 0.2 0.20 0.2
C-weight 94.0 0.0 02 0.20 0.2
Flat 94.0 0.0 02 0.20 0.2
6.2 Time weightings at 1 kHz
Frequency Measured vatue Deviated value |Acceptance limit|  Uncertainty Maximum-permitted
Weighting class 2 uncertainty of measurement
(dB) (dB) (+dB) (+dB) (xdB)
Fast 94.0 0.0 0.1 0.20 0.2 |
Slow 94.0 0.0 0.1 0.20 0.2
Leq 94.0 0.0 0.1 0.20 0.2
RN
Date of Calibration  : 16-19 Jan. 2023 _3&9 7 59
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7. Level linearity on the reference level range

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

125 125.0 0.0 0.8 0.30 0.3
124 124.0 0.0 0.8 0.30 0.3
123 123.0 0.0 0.8 0.30 0.3
122 122.0 0.0 0.8 0.30 0.3
121 121.0 0.0 0.8 0.30 03
120 120.0 0.0 0.8 0.30 0.3
119 119.0 0.0 0.8 0.30 0.3
114 114.0 0.0 0.8 0.30 0.3
109 109.0 0.0 0.8 0.30 0.3
104 104.0 0.0 0.8 0.30 0.3
99 99.0 0.0 0.8 0.30 03
54 54.0 0.0 0.8 0.30 0.3
49 49.0 0.0 0.8 0.30 03
44 44.0 0.0 0.8 0.30 03
39 38.9 -0.1 08 030 0.3
34 34.0 0.0 0.8 030 03
33 33.1 0.1 0.8 0.30 0.3
32 32.0 0.0 0.8 0.30 0.3
31 312 0.2 0.8 0.30 0.3
30 30.0 0.0 0.8 0.30 0.3
29 29.1 0.1 0.8 0.30 0.3
28 28.1 0.1 0.8 0.30 03
Date of Calibration :16-19 Jan. 2023 C ! g,] /9
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3. Level linearlity including the level range control 8. Level linearlity including the level range control

At reference sound level on the reference level range

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

Range Anticipated value | Measured valuc | Deviated Acceptance Uncertainty Maximum-permitted Range Anticipated value | Mcasured value | Deviatod JAccoptance] Uncertainty Maximum-permited
value rimi‘ class 2 uncertainty of measurement valuc rimit class 2 uacertainty of measurement
(dB) (@B) @) | «dB) | GdB) i (@B) (dB) @ | wm | e (+4B)
40-130 94.0 94.0 0.0 0.8 0.30 & 40-130 45 449 0.1 0.8 0.30 0.3
30-120 94.0 94.0 0.0 0.8 030 03 TR = 5k o0 =3 030 s
20-110 94.0 94.0 0.0 0.8 0.30 04 20-110 25 254 04 0.8 0.30 0.3
20-100 94.0 94.1 0.1 0.8 0.30 i 20-100 25 25.4 0.4 0.8 032 03
20-90 25 25.5 0.5 0.8 031 03
20-80 25 254 0.4 0.8 0.30 03
9. Tone burst response
Time Toneburst Measured value | Deviated |Acceptance| Uncertainty Maximum-permizted
Weighting Duration, Tb value [limit class 3 tmcertainty of measuwrement
(ms) (dB) @B | @B | dB) (+dB)
200 116.0 0.0 +10 020 0.3
Fast 2 99.0 0.0 |+1.0;-2.5 020 0.3
025 89.9 01 |[+1.5-50[ 020 03
200 109.6 0.0 +1.0 0.20 0.3
Slow
2 90.0 0.0 [+1.0;-50] 020 03
200 110.0 00 | 10 020 03
S3L 2 90.0 0.0 [+1.0;-25] 020 03
025 80.8 02 [+1.5-50[ 020 03
Date of Calibration  : 16719 Jan. 2023 N Date of Calibration  : 16-19 Jan. 2023 “'—’-‘:9@"‘/ b
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10. Peak C sound level
Number of cycles in Anticipated Measured | Deviated | Acceptance Uncertainty Maximum-permitted
test signal value value value | limit class 2 uncertainty of measurement

(dB) (dB) (dB) (+dB) (+dB) (+dB)
Complete cycle 1254 124.8 0.6 3.0 0.20 0.35
Positive half cycle 124.4 124.1 -0.3 2.0 0.20 0.35
Negative half cycle 124.4 1241 -0.3 20 0.20 035

11. Overload indication

Measured value (dB) Deviated | Acceptance Uncertainty Maximum-permitted
Positive Negative value | limit class 2 uncertainty of measurement
one-balf cycle one-half cycle (dB) (+xdB) (+dB) (+dB)
135.7 135.7 0.0 2.0 0.20 0.25

12. High-level stahility

r Time Measured Deviated value | Acceptance limnit] Uncertainty Maximum-permitted
class 2 uncertainty of measurement
value (dB) (dB) (+dB) (+dB) (+dB)
Begi 119.0
= 0.0 0.3 0.10 0.1
End 119.0
Calibrated by : ? Approved by : P
..... 0"”!"‘5\)({\‘\ W erics, kv resanes
5 g ae
(Mr. Pamnasit Phasingsri) ;ﬁn §5 1)
R

-
e
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9 -
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SERIAL No. : 00443359
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Calibrated at

Instrument Calibrated :

NSC-TISI-TIS 17025
CALIBRATION 0037

AITISTR

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLQGICAL RESEARCH (TISTR)

MTC No. EEL. BP. 15/0765

CALIBRATION CERTIFICATE

. Eastern Thai Consulting 1992 Co., Ltd.

- 683 Moo 11 Sukaphibal 8 Rd., Nongkham, Sriracha, Chonburi, 20230

< Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre.
Soi 1C, Bangpoo Industrial Estate, Sukhumvit Rd., A.Muang, Samutprakan 10280.

Ambient Environment

Description . Sound Level Meter Temperature :(23+3)°C
Manufacturer : Rion Relative Humidity :(50+15)%
Model :NL-21 Ambient Pressure +(101.325+1.5) kPa
Serial No. - 00443359 (No.14)

Microphone 1 UC-52 No.191370

Preamplifier : NH-19 No.76773

Standards used :

1.
2.

w

o ~1 o W

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

Condenser Microphone Brilel&Kjer 4180 S/N 2633526.

_Decade Attenuator Ando AL-205 S/N 00464602.

. Function/Arbitrary Waveform Generator Agilent 33220A S/N MY44042668.

. Digital Function Synthesizer NF Electronic Instruments DF-193A S/N 122037.
. Digital Multimeter Fluke 8520A S/N 4985007.

. Pistonphone Rion NC-72 S/N 00402446.

. Measuring Aroplifier Briicl&Kjer 2636 S/N 1537484.

Date of Receipt 12 Jul. 2022 - 77
p LTS T-T;\\\ o
Date of Calibration  : 8 Aug. 2022 { E)’@J«L 11
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Reguest No. 21-65/0624 MTC Ne. EEL. 8P. 15/0765
9. Power Amplifier Brilel&Kjer 2706 S/N 1517650.
10. Speaker Tannoy Limited, Great Britain British Patent No. 215300.
11. Digital Multimeter Agilent 34401A 8/N MY 44005560.

12. Programmable Attenuator Tamagawa TPA-303A S/N 2212,

Calibration Procedure :

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

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

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

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

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

. 8 Aug. 2022 2/9
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1. Absolute Sensitivity

MTC No. EEL. BP. 15/0765

Reference Acoustic Mecasurcd valuc (dB) | Deviation | Acceptance | Uncertainty| Maximum-permitted uncertainty
Signal (dB) Before adjust | After adjust| value(dB) | limit(+dB) (+dB) of measurement (+dB)
113.91 113.8 113.9 0.0 0.7 0.30 N/A

Note: The external calibration adjustment was firstly performed, The intemal calibration adjustment

was then completed at the display of 115.8 dB.

2. Self-generated noise

2.1 Normal test

Measured value Uncertainty Maximum-permitted uncertainty
(dB) (xdB) of measurement (+dB)
20.5 0.10 N/A

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

Frequency |Mcasured value| Uncertainty Maximum-permitted uncertainty
Weighting (dB) (xdB) of measurement (+dB)
A-Weight 13.4 0.10 N/A
C-Weight 20.3 0.10 N/A

Flat 26.7 0.10 N/A

Date of Calibration : 8 Aug. 2022
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3. Acoustical signal test of frequency weigktings

Frequency| Deviation from frequency response curve(dB) Acceptance limit| Uncertainty | Maximum-permitied uncertainty
Hz) A-weight C-weight Flat (dB) (+dB) of measurement (+dB)
125 0.2 0.2 0.2 1.5 0.40 0.6
1 000 0.1 0.2 0.2 +1.0 0.40 0.6
8 000 -1.0 -1.1 42 +5.0 0.40 0.7
4. Electrical signal test of frequency weightings
Frequency| Deviation from frequency response curve(dB) | Acceptance limit Uncenainty% Maximum-permittzd uncertainty
(Hz) A-weight C-weight Flat (dB} (+dB) of measuremsznt {+dB)
63 -0.1 0.0 -0.1 $2.0 0.15 0.6
125 -0.1 0.0 -0.1 +1.5 0.15 0.6
250 0.0 0.0 0.0 *1.5 0.15 0.6
500 0.0 0.0 0.0 1.5 0.15 0.6
1 000 0.0 0.0 0.0 1.0 0.15 0.6
2 000 0.1 0.1 0.0 +2.0 0.15 0.6
4000 0.1 0.1 0.0 3.0 0.15 0.6
8000 0.2 0.2 0.0 +5.0 0.15 I 0.7
Date of Calibration : 8 Aug. 2022 {f”:“S‘_ kb 4/9
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5. Long-term stability

THAJLAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

MTC Ne. CEL. BP. 1570765

7. Level linearity on the reference level range

] Measured Deviated value Acceptance limit [Uncertainty Maximum-permitted uncertainty Anticipate Measured Deviated value Acceptance limit [Uncertainty Maximum-permiited uncertainty
Time value (4B) (dB) (+dB) (+dB) of mecasurement (+dB) value {dB) value (dB) (dB) (+dB) (+dB) of measurement (+dB)
B 94.0 . o - o 125 125.0 0.0 0.8 0.30 0.3 ]

End 94.0 124 124.0 0.0 0.8 0.30 0.3

123 123.0 0.0 0.8 0.30 0.3

6. Frequency and time weightings at1 kHz 122 122.0 0.0 0.8 0.30 0.3

6.1 Frequency weightings at 1 kHz 121 121.0 0.0 0.8 0.30 0.3

120 120.0 0.0 0.8 0.30 0.3

Frequency Mecasurcd Deviated value Acceptance Himit Unceriainty Maximum-permitted uncertainty 119 119.0 0.0 0.8 0.30 0.3
Weighting value (dB) (dB) (+dB) (+dB) of measurement (+dB) 114 114.0 0.0 0.8 0.30 0.3 B

A-weight 94.0 0.0 0.2 0.20 0.2 109 109.0 0.0 0.8 0.30 0.3

C-weight 94.0 0.0 0.2 0.20 0.2 104 104.0 0.0 0.8 0.30 0.3

Flat 94.0 0.0 0.2 0.20 0.2 J 99 99.0 0.0 0.8 0.30 0.3

94 94.0 0.0 0.8 0.30 0.3

6.2 Time weightings at 1 kHz 89 89.1 0.1 0.8 0.30 0.3

84 84.1 0.1 0.8 0.30 0.3

Frequency Measurcd Dcviated value Acceptance limil |Uncertainty Maximum-permnitted uncertainty 79 79.1 0.1 0.8 0.30 0.3

Weighting value (dB) (dB) (+dB) (+dB) of measurement (+dB) 74 74.1 0.1 0.8 0.30 0.3

Fast 94.0 0.0 0.1 0.20 0.2 69 69.1 0.1 0.8 0.30 03

Slow 94.0 0.0 0.1 0.20 0.2 64 64.0 0.0 0.8 0.30 0.3

Ten 9.0 0.0 0.1 0.20 0.2 59 59.0 0.0 0.8 0.30 03

54 54.0 0.0 0.8 0.30 0.3
I/,.,—-? ;’,—T{ '—E' }‘.QT/:'_-" 49 = 49.0 0.0 0.8 (’9.30.\ =N
Date of Calibration . 8 Aug. 2022 Wu 8 519 Date of Calibration : 8 Aug. 2022 k/ W= 6/9
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7. Level linearity on the reference level range cont.

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

44 44.0 0.0 0.8 0.30 0.3

39 39.0 0.0 0.8 0.30 0.3

34 339 0.0 0.8 0.30 0.3

33 33.0 0.0 0.8 0.30 0.3

32 319 0.0 0.8 0.30 0.3

31 30.9 0.0 0.8 0.30 0.3

30 29.9 0.0 0.8 0.30 0.3

29 28.9 0.0 0.8 0.30 03

28 27.8 0.0 0.8 0.30 0.3

8. Level linearlity including the level range control

At reference sound level on the reference level range

Anticipated Measured Deviated | Acceptance |Uncertainty| Maximum-permitted uncertainty
Rt value (dB) value (dB) value (dB)| limit (+dB) (+dB) of measurement (+dB)
40-130 94.0 94.0 0.0 0.8 0.30 0.3
30-120 94.0 94.0 0.0 0.8 0.30 03
20-110 94.0 94.0 0.0 0.8 0.30 0.3
20-100 94.0 94.0 0.0 0.8 0.30 0.3
20-90 94.0 94.0 0.0 0.8 0.30 0.3
o= N @% ;.; i
Date of Calibration : 8 Aug. 2022 wju L3779
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8. Level linearlity including the level range control

At reference level at 5 dB greater than the signal ievel that first clause an

ndication of under-range on a level range

o Aaticipated Measured Deviated | Acceptance |Uncertainty| Maximum-permitted uncertainty
value (dB) value (dB) value (dB) | limit (+dB) (+dB) of measurement (+dB)
40-130 45 449 -0.1 0.8 0.30 0.3
30-120 35 35.0 0.0 0.8 0.30 0.3
20-110 25 25.0 0.0 0.8 0.30 0.3
20-100 25 25.1 0.1 0.8 0.30 0.3
20-90 25 25.1 0.1 0.8 0.30 0.3
20-80 25 252 0.2 0.8 0.30 0.3
9. Tone burst response
Time Toneburst Measured Deviated |Acceptance |Uncertainty] Maximum-permitted uncertainty
Weighting| Duration, Tb{ms) value (dB) value (dB)| limit (dB) (+dB) of measurement (+dB)
200 116.0 0.0 +1.0 0.20 0.3
Fast 2 98.9 -0.1 +1.0; -2.5 0.20 0.3
0.25 89.9 -0.1 +1.5;-5.0 0.20 0.3
Slow 200 109.5 -0.1 +1.0 0.20 0.3
2 89.9 -0.1 +1.0;-5.0 0.20 0.3
200 110.0 0.0 +1.0 0.20 0.3
SEL 2 89.9 -0.1 +1.0;-2.5 0.20 0.3
0.25 80.8 -0.2 +1.5;-5.0 0.20 A — R
Date of Calibration : 8 Aug. 2022 \\‘___ﬁ}\/ 8/9 '
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10. Peak C sound level
Number of cycles in | Anticipated Measured| Deviated | Acceptance Uncertainty| Maximum-permitted uncertainty
test signal valuc (dB) |value (dB) value (dB)| limit (xdB) (+dB) of measurement (+dB)
Complete cycle 1254 125.1 -0.3 3.0 0.20 0.35
Positive half cycle 124.4 124.1 -0.3 2.0 0.20 0.35
Negative half cycle 124.4 124.1 0.3 2.0 0.20 0.35 J

11. Overload indication

Measured value (dB) _|
Deviated | Acceptance |Uneerainty Maximum-permitted uncertamty
Positive Negative
one-half cycle one-half cycle value (dB) | limit (+dB) (+dB) of measurement (+dB)
\ 135.6 135.6 0.0 2.0 0.20 0.25
12. High-level stability
Measured Deviated value Acceptance limit Uncertainty| Maximum-permitied uncertainty
Time
value (dB) (dB) (+dB) (+dB) of measurement (+dB)
Begin 129.0
0.0 0.3 0.10 0.1
End 129.0
Calibrated by : Q Approved by :
At ‘k f

ds Laboratory

(Mr. Wittawat Supanich) Industrial Metrology and Testing Service Centri
Date of Calibration ;8 Aug. 2022 Ref: 2011265071203134001
Date of Issue . 9 Aug. 2022

o S\
. _!’ e i o) "!
End of Certificate | 4 ) | ,_./V [ 9/9
\ i
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CALIBRATION CERTIFICATE

Submitted by  : Eastern Thai Consulting 1992 Co., Ltd.

Address : 683 Moo 11 Sukaphibal 8 Rd., Nongkham, Sriracha, Chonburi 20230

Calibrated at  : Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre.
Soi 1C, Bangpoo Industrial Estate, Sukhumvit Rd., A.Muang, Samutprakan 10280.

Instrument Calibrated : Ambient Environment

Description : Sound Level Meter Temperature :(23+3)°C

Manufacturer  : Rion Relative Humidity (50+15)%

Model :NL-21 Ambient Pressure :(101.325+1.5) kPa

Serial No. : 00209079 (No.17)

Microphone : Type UC-52 No.147767

Preamplifier : Type NH-21 No.34626

Standards used :

1. Band Pass Filter Stanford Research Systems SR 650 S/N 28712.
. Condenser Microphone Briiel&Kjar 4180 S/N 2889871.
. Decade Attenuator Ando AL-205 S/N 00464602.

AWM

. Function/Arbitrary Waveform Generator Agilent 33220A S/N MY44042668.

w

. Digital Function Synthesizer NF Electronic Instruments DF-193A S/N 122037.

(=28

. Digital Multimeter Fluke 8520A S/N 4985007.

-3

. Pistonphone Rion NC-72 S/N 00402446.
8. Measuring Amplifier Brilel&Kjer 2636 S/N 1537484.

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-65/0470 MTC No. EEL. BP. 19/0565
9. Power Amplifier Brilel&Kjer 2706 S/N 1517650.
10. Speaker Tannoy Limited, Great Britain British Patent No. 215300.
11. Digital Multimeter Agilent 34401A S/N MY44005560.

12. Programmable Attenuator Tamagawa TPA-303A S/N 2212.

Calibration Procedure :

This instrument was calibrated by using calibration procedures no CP-102-02 and CP-102-03, which
were based on IEC 61672-3 Electroacoustics - Sound Level Meters - Part 3 : Periodic tests (2006). These calibration
procedures were related to the electrical and acoustic signal tests. The electrical signal test was carried out with the
direct measurement method. The acoustic signal test was performed in an anechoic room with the comparison
measurement method.

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

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

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

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

Date of Calibration  : 1 Jun. 2022

Date of Receipt : 6 May. 2022 2 ) .r‘:; N\
Date of Calibration  : 1 Jun. 2022 %&J/ 4‘.‘? 148
PllAE

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

MTC No. EEL. BP. 19/0565

Reference Unit Under Test Tolerance
Acoustic Signal Measured Value (dB) Deviation| Uncertainty | Limit Class 2
(dB) Before adjust After adjust (dB) (+dB) (+dB)
113.91 114.0 113.9 0.0 0.30 1.4

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

was then completed at the display of 117.4 dB.

2. Self-generated noise

2.1 Normal test

Measured value Uncertainty
(dB) (+dB)
20.5 0.10

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

Frequency Measured Value Uncertainty
Weighting (dB) (xdB)
A-Weighting 15.6 0.10
C-Weighting 21.9 0.10
Flat 273 0.10

Date of Calibration

: 1 Jun. 2022

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR}

Request No. 21-65/0470

MTC No. EEL. BP. 19/0565

3. Acoustical signal test of frequency weightings

Deviation from response curve )
Frequency Uncertainly Tolerance Limits
A-weighting C-weighting Flat

(52 (dB) (dB) (dB) (+dB) Class 2 (=dB)
125 0.2 0.0 0.1 0.40 20 |
1 000 0.8 0.7 0.8 0.40 1.4
4000 0.6 -0.5 -0.5 0.40 3.6

4, Electrical signal test of frequency weightings
Deviation from response curve
Frequency Uncertainty Tolerance Limits
A-weighting C-weighting Flat

e (dB) (dB) (dB) (+dB) Class 2 (+dB)

63 0.1 -0.1 -0.2 0.20 2.5

125 0.0 0.0 0.0 0.20 2.0

250 0.0 0.0 0.0 0.20 1.9

500 0.0 0.0 0.0 0.20 1.5
1000 0.0 0.0 0.0 0.20 1.4
2000 0.1 0.2 0.1 0.20 2.6
4000 0.1 0.1 0.1 0.20 3.6 .
8 000 0.3 0.3 0.1 0.20 5.6

P s e N
Date of Calibration  : 1 Jun. 2022

The results relate only to the items tested/calibrated or value assigned.
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Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the governor of TISTR.
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5. Frequency and time weightings at 1 kHz

5.1 Frequency weightings at 1 kHz

Frequency Measured Deviated Value Uncertainty Tolerance Limits
Weighting Value (dB) (dB) (+dB) Class 2 (+dB)
A-weighting 94.0 0.0 0.20 0.4
C-weighting 94.0 0.0 0.20 04
Flat 94.0 0.0 0.20 0.4
5.2 Time weightings at 1 kHz
Frequency Measured Deviated Value Uncertainty Tolerance Limits
Weighting Value (dB) (dB) (xdB) Class 2 (+dB)
Fast 94.0 0.0 0.20 0.3
Slow 94.0 0.0 0.20 0.3
Leq 94.0 0.0 0.20 0.3
6. Level linearity on the reference level range
Anticipated Measured Deviated Value Uncertainty Tolerance Limits
Value (dB) Value (dB) (dB) (+dB) Class 2 (+dB)
125 125.0 0.0 0.30 1.4
124 124.0 0.0 0.30 1.4
123 123.0 0.0 0.30 14
122 122.0 0.0 0.30 1.4
121 121.0 0.0 0.30 14
120 120.0 0.0 0.30 1.4
119 119.0 0.0 0.30 14
114 114.0 0.0 0.30 1.4
109 109.0 0.0 030 — - -1-.‘3-\-\;\\,-’ 7
Date of Calibration  : 1 Jun. 2022 ( W 'U-/ U 5/8
= e

CALIBRATION 0037
THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-65/0470 MTC No. EEL. BP. 19/0565
6. Level linearity on the reference level range (con.)
Anticipated Measured Deviated Value Uncertainty Tolerance Limits
Value (dB) Value (dB) (dB) (+dB) Class 2 (+dB)
104 104.0 0.0 0.30 1.4
99 99.0 0.0 0.30 1.4
94 94.0 0.0 0.30 1.4
89 88.9 -0.1 0.30 1.4
84 84.0 0.0 0.30 1.4
79 79.0 0.0 0.30 1.4
74 74.0 0.0 0.30 1.4
69 68.9 -0.1 0.30 1.4
64 63.9 -0.1 0.30 1.4
59 58.9 -0.1 0.30 1.4
54 53.9 -0.1 0.30 1.4
49 48.9 -0.1 0.30 1.4
44 44.0 0.0 0.30 1.4
39 38.9 -0.1 0.30 1.4
34 339 -0.1 0.30 1.4
33 32.9 -0.1 0.30 1.4
32 31.9 0.1 0.30 1.4
31 30.9 -0.1 0.30 14
30 29.9 -0.1 0.30 1.4
29 28.9 -0.1 0.30 14
28 27.9 -0.1 0.30 1.4
Date of Calibration  : 1 Jun. 2022 C ’ L= 6/8
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7. Level linearlity including the level range control

Request No. 21-65/0470

9. Peak C sound level

THAILAND INSTITUTE OF SCIENTIFIC AND TECENOLOGICAL RESEARCH (TISTR)

MTC No. EEL. BP. 19/0565

Anticipated Measured | Deviated e Tolerence Limits Number of cycles in Anticipated Measured Deviated value | Uncertainty | Tolerence limits
Range Value Value Value Class 2 test signal value (dB) value (dB) (dB) {+dB) Class 2 (+dB)
(dB) (dB) (dB) (+dB) (+dB) Complete cycle 1254 124.9 -0.5 0.20 2.4
40-130 125 125.0 0.0 0.30 1.4 Positive half cycle 1244 124.] -0.3 0.20 1.4
30-120 115 115.0 0.0 0.30 14 Negative half cycle 1244 124.1 03 0.20 1.4
20-110 105 105.0 0.0 0.30 1.4
20-100 95 95.0 0.0 0.30 1.4 10. Overload indication
20-90 85 85.1 0.1 0.30 14 Measured value (dB)
= - = o1 N v e Negative Deviated value Uneertainty Tolerance Limits
one-half cycle one-half cycle (dB) (+dB) Class 2 {+dB)
8. Tone burst response 135.6 135.6 0.0 0.3) 1.8
Time Toneburst Measured | Deviated Tolerence Limits
Uncertainty
Weighting| Duration, Tb | Value (dB)| Value Class 2
(ms) (dB) (dB) (xdB) (dB)
200 116.0 0.0 0.20 +1.3
Fast 2 98.9 -0.1 0.20 +1.3; 2.8 Calibrated by : Approved by :
0.25 89.8 -0.2 0.20 +1.8;-5.3 ? . Q
200 109.5 -0.1 0.20 +13 o (e ot AN L W
Slow
2 89.9 -0.1 0.20 +1.3;-53 (Mr. Pannasit Phasingsri)
200 109.9 -0.1 0.20 +1.3
W_H:
SEL 2 89.9 -0.1 020 +13;-28 | e ; Electrical and Electronic Standards Laboratory
0.25 80.8 -0.2 0.20 +1.8;-5.3 (Mr. Wittawat Supanich) Industrial Metrology and Testing Service Centre
Date of Calibration : 1 Jun. 2022 Ref: 2011265050601965003
g . -’;/—‘T\- @r\;‘:’/’ Date of Issue :2 Jun. 2022 P =~
. : N A . | ;
Date of Calibration : 1 Jun. 2022 ~— ;j ,j?if ! f = End of Certificate \JJ@(J/’L;‘J e g

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

FM.BLMTC.002 Rev.£

Head Office Office/Laboratory Office
35 Mu 3 Tambon Khiong He, Amphoe Khlong Luang,  Soi 1C, Bangpoo Industrial Estate, Sukhurmvit Road, 196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Changwat Pathumthani 12120, Thailand Arnphoe Muang, Changwat Samutprakan 10280, Thailand Thailand

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

ot -

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

C ramil & bbb me Hh

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

At [P ik Ar b Fomail - cimaleambictr arth

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

FM.BLMTC.002 Rev.
Head Office

Office/Laboratory Office
35 Mu 3 Tarnbon Khlong Ha, Amphoe Khlong Luang,  Soi 1C, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahonyothin Road, Catuchak, Bangkok 10900,
Changwat Pathumthani 12120, Thailand Armphoe Muang, Changwat Semutprakan 10230, Thailand ~ Tha land

Tel {(65) 0 2577 9000
Fax. (65) 0 2577 9009

Fornail - rmnaimtickr A bh Wahcitatanan

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

E rmail « ebraicks e th

Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 52.7
Fax. (66) 0 2579 8592
et o -

s bickr Ardh S



SOUND LEVEL METER
MODEL : NL-21

SERIAL No. : 00209079



SITHIPORN ASSOCIATES CO.,LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd Bangbumru, Ba ngplud Bangkok 10700 THAILAND_I
Tel0-2435-8800 Fax.0-2433-1 679 e-mai1:ca|-center@silhiphomcom http//wwwisithiphorn.com

NSC-TISI-TIS 17025
CALIBRATION 0394
Cert. No. : ACL23171

Pages 10f9

Calibration Certificate

Equipment : SOUND LEVEL METER
Manufactarer : RION

Model : NIL-21/ Microphone UC-52 / Preamplifier NH-21

Serial No.: 00209079 / 147767 /34626

1D Ne.: -

Condition As Found : GOOD

Customer : BASTERN THAI CONSULTING 1992 CO., LTD.

SAHA GROUP INDUSTRIAL PARK, 683 MOO 11,
NONGKHAM, SIRACHA, CHONBURI 20230 THAILAND.

Location & -

Ambient Temperature : (23.0 £3) °C

Pressure : (1013 £3) kPa

Relative Humidity : ( 50.0 £20 ) %

Received Date : 24 MAY 2023

Calibration Date : 30-31 MAY 2023

Date of Issue : 01 JUNE 2023

Calibrated by : Nathakorn Pisutpaisan
C /:I /"" i
Approved by : L / .
pp y / - e e (=

A )‘1{_!/ |}

( Thanakul Pe};hurm /}-\\ F';:'i\‘ 7
i ., |

This certificate is issued in accordance with the requirernents of ISOMEC 17025 standard, may not be reproduced

other than in full, except with th

e prior writlen approval of the head of Calibration Laboratory.

CIATES CO.,LTD

Calibration Procedure :

Calibration Method :

This equipment was calibrated by based on TEC

Standard Instruments.

For tests results of each items were made by

CP-AC-02

Condition of this resull ef caiipration :

1. Reference Standard Instruments -

Instrumeni Model
Wavetorm Generator 33210A
‘Waveform Generator 33511B
Digital Multimeter 33461A
Digital Mudtisseter 334614
Digital Multimetet 34461A
Programmable Aftenuator MAT-1070
Condenser Microphone 4180
Measuring Amplifier NA-42KAI

5. This result of calibration was fownd accurate as shown on date and place of calibration for ttas

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

3.2 Thailand Institute of Scie

AT TO1ANANA-NWINRAL

Serial Ne.
MY48017076
MY52302742
MY53220104
MY53220076
MY60024273

62100114

2977900

34560495

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

-61672-3 (2013) Standard for sound level meter (SLM).

The SLM had tests {0 Acoustical and Electrical signal tests of trequency weighting with Anechoic chamber and Reference

ohservation of each Instrurents display and elso with SLM's

e, @ ACTI3371

+ VCG6ACINES
: 20f9

display.

Cert. No. Dye Daie
EF-0009-23 07-FEB-24
EF-0010-23 07-FEB-24

EEL.BP 30/0266 13-FEB-24
EEL,BP 29/0266 13 EB-24
EEL.BP 31/02656 14-FEB-24
EF-0011-23 08-FEB-24
AA-1001-23 14-FEB-24
AA-3002-23 14-FEB-24
calibrated item only.
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Continuation of Calibration Certificate

esiir of calibration :

Cert. Nao.
Job Ne,
Pages

i
|
Note : Pass/Fail evaluation for each parameter, |

will be considered together from the acceptance limit and the Maximum-permitted uncertainty of m&dsu.remem.
|

QF-TS12-04-04-020664

L. Absehite sensitivity
I Uncertainty | Maximum-permitted i ; :
Parameter Pass | Fail o5 mIertainty of I N #ef:el;e . ! Mffsmed ! - AOGB.P‘I?IICB
« meaturement (dB) | cousfic Sigi Value Deviation | Limit
1. Absolute sensitivity v [ - 02 N/A ! () () (B | (dB)
T | 93.9 (93.98) 93.9 0.0 | +0.3

2. Self-genersated noise v - 0.2 | NA
3. Acoustical signal tests of frequency weightings |

125 Hz Vs _ 03 0.6 1. Self-gemerated noise

1000 Hz v 0.3 0.6 231 e fest

8000 Hz v 0.3 0.7 Measured Value
4, Electrical signal tests of frequency weightings (dB)

For 10 Hz to 4 kiz v - 0.3 [ 06 24.7
For > 4 kHz to 10kHz v - 0.3 | 0.7
For > 10 kHz to 20 kHz = | 10 2.2 The microphone of the sound level meter was replaced by electrical signal ‘nput device.

5. Frequency and time weightings at 1 kHz v - 0.2 | 02 Frequency i Measured value
6. Long - tertn stability v 0.1 | 0.1 Weighting {dB)
7. Level linearity on the reference level range v s 0.2 [ 03 A - weight 21.8
8. Level linearity including the level range control v - 0.2 0.3 C - weight 227
9. Tone burst response v - 0.2 0.3 Flat 25.6
10. Peak C sound level v 0.2 0.35
11. Overload indication v 0.2 0.25 3. Acounsiical signal tests of frequency weightings
12. High level stability v 0.1 0.1 Meter free-field acoustic response at a level of 84 dB

Frequency Deviation from various frequency weighting response curve (d8)
(Hz) Flat C-weight A-weight e
Liriits
125 0.2 0.2 0.2 +1.5
1000 0.0 0.0 0.0 +1.0
2000 -1.0 -0.9 -0.9 =50

QF-T812-04-04-020664

« ACTL2317%
1 VCBE6ACH053
: 4of8



SITHIPORN  SITHIPORN ASSOCIAT ES CO,LTD. SITHIPORN SITHIPORN ASSOCIATES CO,LTD.

ant ot
CALIBRATION LABORATORY CALIBRATION LABORATORY
Continuation of Calibration Certificate Continuation of Calibration Certificate
Cert. No. : ACL231TA Cert. No. : ACL23172
Job No. : VC66AC0063 JobNs. : VCE6AC063
Pages : 50f9 Pages ¢ 6of9
4. Electrical signal tests of frequency weightings 7. Level linearity on the reference level range
Weighting network response with relative to 1 kHz.
Frequency Deviation from various frequency weighting response curve (dB) — |—_Anticipated Measured Deviated Acceptanc;]
(Hz) Flat C-weight A-weight Ac;?zia:“ Value Value Value Ll Limits .-
(dB) (dB) () | () |
63 -0.2 -0.1 0.1 2.0 135.0 134.9 ol | =ul |
125 0.2 0.0 0.1 +1.5 134.0 133.9 o1 | =1l ‘\
250 0.1 0.0 0.1 #1.5 1330 1329 0.1 11 |
500 -0.1 0.0 -0.1 +1.5 132.0 131.9 -0.1 +1.1
1000 0.0 0.0 0.0 1.0 131.0 130.9 -0.1 1.1
2000 0.1 0.1 0.1 +2.0 129.0 128.9 0.1 £1.1
4000 0.1 0.1 0.1 +3.0 1240 123.9 0.1 £1.1
[ 8000 00 0.3 03 5.0 [ 1190 118.9 0.1 11
114.0 113.9 0.1 £1.1
5. Frequency and time weightings at 1 kHz 109.0 108 0.l S
5.1 Frequency weightings at 1 kHz 1242 . L L
99.0 98.9 -0.1 £1.1
Anticipated Measured Deviated Acceptan(;-‘ 94.0 94.0 0.0 +1.1
Frequency Value Value Value Limits 9.0 88.9 -0.1 1.1
Weighting (dB) (dB) (dB) (dB) 84.0 84.0 0.0 +1.1
A - weight 94.0 94.0 0.0 +0.2 79.0 79.0 0.0 +1.1
C - weight 94.0 94.0 0.0 202 | 740 74.0 0.0 1l |
Flat 94.0 94.1 0.1 £02 | | 690 68.9 0.1 11|
I 640 63.9 -0.1 11 |
5.2 Time weighting at 1 kHz 59.0 58.9 -0.1 1.1
Anticipated | Measured Deviated Acceptance 54.0 54.0 0.0 +1.1
Frequency Value Value Value Limits 49.0 49.0 0.0 +1.1
Weighting (dB) (dB) (dB) (dB) 44.0 43.9 -0.1 £1.1
Fast 94.0 94.0 0.0 +0.1 [ 390 | 38.7 -0.3 £1.1
Slow 94,0 94.0 0.0 +0.1
l_ Leq 94.0 94.0 0.0 £0.1

6. Long - term stability

SLM Display | SLM Display Deviated
Frequency at initial at final Value
Weighting (dB) (dB) (4B) (7B
[ A-weight 94.0 94.0 0.0 _% -/ )
Ldfew
- oy

NAC_TQ17-N4-N4d- o
17-N4-N4-020664 -7



SITHIPGRN, SITHIPORN ASSOCIATES CO,LTD. i

CALIBRATION LABORATORY

SITHIP 2RN

Continuation of Calibration Certificate 5

SITHIPORN ASSOCIATES CO,LTD.

CALIBRATION LABORATORY

Cert. No. : ACL23171
Job No. : VCE6ACO063
Pages 1 Tof9
8. Level linearity including the level range control
Anticipated | Measured Deviated | Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
130 94.0 94.0 0.0 +0.5
120 94.0 94.0 0.0 +0.5
110 94.0 94.1 0.1 .5
100 94.0 94.1 0.1 +0.5 |
90 94.0 94.1 0.1 +0.5 |
Level linearity on each level range
Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
130 43.0 42.9 -0.1 0.5 i
{ 120 33.0 32.9 -0.1 +0.5 l
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 1.0;-2.5
200 300 134.0 134.0 0.0 +1.0
= 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 1.5;-5.0
SEL 2 8 108.0 108.0 0.0 1.0;-2.5
200 800 128.0 128.0 0.0 +1.0

QF-TS12-04-04-020664
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Continu ation of Calikration Certificate

Cort, No. : ACLI31T1

Job Ne. : VC662C0063
Fages : §of9
19, Peal; T spund level
1 Number of cycle Amticipated Measured Devisted | Acceptance
| in Value Value, Lepeak Value Limits
l test signal {dB) (dB) (dB) tdB)
Continucus 133.0 133.0 0.0 ': 3.0
One 136.4 136.2 -0.2 : +3.0
Nurnber of cycle Anticipated Measured 1 Deviated Ac:x:pmnce: ]
I in Value Value ‘ Value Limits
| test signal (dB) (dB) (dB) 1dB)
| Continuons 1339 133.0 0. 2429
Positive half cycle 135.4 135.1 -0.3 2.0
Negative half cycle 1354 1351 -0.3 2.0
11. Overlead indication
=
! Measured value ( dB ) Deviated Acceptanee
f |
i Positive i| Negative Value Limits
f one-half cycle " one-half cycle (dB) | (dB)
! 804 | 893 o1 | 415
| |

QF-T1812-04-04-020664
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Continuation of

THIPORN ASSOCIATES CO.,LTD.
CALIBRATION LABORATORY

Calibration Certificate

Cert. No. : ACL23171

12. High level stability

JobNo. : VC66AC0063
Pages : 9of9

SIM Display | SLM Display Deviated Acceptance
Frequency at initial at final Vaige Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 (.3
The reported uncertainty is based on a standard uncertainty multiplied by coverage factor E=2

or any value following calculationproviding & lavel of co

End of Calibration Certificate

nfidence of approximately 95 %
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NOISE DOSI METER
MODEL : CR:110A

SERIAL No. : CB0956



CERTIFICATE OF CALIBRATION

ISSUED BY Cirrus Research plc

DATE OF ISSUE 12 January 2023 CERTIFICATE NUMBER 185821

CERTIFICATE OF CALIBRATION

Certificate Number:
185821

Page 2 of 2

Page 1 0of2

Cirrus Research plc
Acoustic House
Bridlington Road

Approved signatory
N.Smith

Environmental conditions
The following conditions were recorded at the time of the test:

Befare Pressure: 99.16 kPa
After Pressure: 99.16 kPa

Temperature: 22.3 °C Humidity: 43.9%

Temperature: 22.4 °C Humidity: 43.4 %

Hunmanby Electronically signed:
North Yorkshire

YO14 0PH

United Kingdom AR DS

Dosemeter : IEC 61252-1993+A1:2000

Instrument information

Manufacturer: Cirrus Research plc Notes:
Model: CR:110A

Serial number: CB0956

Firmware version: 54

Test summary
Date of calibration: 11 January 2023

The calibration was performed respecting the requirements of ISOfIEC 17025:2017.
The dosimeter submitted for testing successfully completed the periodic tests of IEC 61 252-1993+A1:2000.

The dosimeter submitted for testing conforms ta the specifications in IEC 61252-1 993+A1:2000.

Test equipment

Equipment Manufacturer Model Serial number
Signal Generator T TG4001 395851
Attenuator Cirrus Research ZE:952 52200
Environmental Monitor Comet T7510 16966334
doseBadge Reader Cirrus Research pic RC:110A 79620

Notes
Eastern Thai Consuilting 1992 Co. Ltd. 683 Moo.11 , Sukaphibal 8 Rd., Nongkham , Sriracha , Chonburi 20230

e L= - &
This cedificate provid: bifity of t to the Sl sy of units andfor to units of nt realised et the Nati ‘Phyalﬁql
L y or ather tsed national logy institutes. This certificate may not be reproduced ather than in full, except with the prior written
approval of the issuing laboratory. The rasuits within this certificate retate only to the items calibrated. The reported expanded uncartainty is based ona
standard uncertainty multiplied by 8 ge factor k=2, providing a ¢ ge probability of app ly 95%.

Test results summary {

Test Result
Absolute Acoustic i
Sensiivity Complies
Linearity Complies
Short Duration Complies
Overload Latching Complies
Frequency weighting Complies




NOISE DOSI METER
MODEL :  CR:110A

SERIAL No. : CB0958



CERTIFICATE OF CALIBRATION

ISSUED BY Cirrus Research plc

DATE OF ISSUE 12 January 2023 CERTIFICATE NUMBER 188811

CERTIFICATE OF CALIBRATION

Certificate Number:
185811

Page 2 of 2

Page 10f2

Cirrus Research plc
Acoustic House
Bridlington Road

Approved signatory
N.Smith

Hunmanby Electronically signed:
North Yorkshire
YO14 OPH
United Kingdom LGN ) QQ‘ =
.y

Dosemeter : IEC 61252-1993+A1:2000

Instrument information

Manufacturer: Cirrus Research plc Notes:
Modet: CR:110A

Serial number: CB0958

Firmware version: 54

Test summary

Date of calibration: 11 January 2023

The calibration was performed respecting the requirements of ISO/IEC 17025:2017.

The dosimeter submitied for testing successfully completed the periodic tests of IEC 61252-1993+A1:2000.

The dosimeter submitied for testing conforms to the specifications in IEC 61252-1993+A1:2000.

Test equipment
Equipment Manufacturer Model Serial number
Signal Generator TTi TG4001 395851
Attenuator Cirrus Research ZE:9852 52200
Environmental Monitor Comet T7510 16966334
doseBadge Reader Cirrus Research pic RC:110A 79620
Notes

Eastern Thai Consulting 1892 Co.,Ltd. 683 Moo.11, Sukaphibal 8 Rd., Nongkham , Sriracha , Chonburi 20230

BN/

=) =

Thiz cerificale provides tr bility of t to the Si sysb of units andlor to units of measurement realised at the National Physical

quﬁwmnﬂdmalmmmﬂmmwwﬁﬂmmmbampmduuduhrmanlnmu axeawiwihhprl«wnum

approval of the issuing laboratory. mmmmushudﬂnuwhremwmmai fik P yisbasedona
standard uncertainty multiphed by 2 age factor k=2, previding 8 ge prok iﬂtvol‘apprmnmatelym

Environmental conditions
The following conditions were recorded at the time of the test:
Before Pressure:  99.16 kPa Temperature; 22.3 °C

After Pressure: 99.15 kPa Temperature; 22.4 °C

Humidity:
Humidity: 43.1 %

44.0 %

Test results summary ;

Tast Resuit
Absolute Acoustic c l
Sensitivity omplies
Linéarity Complies
Short Duration Complies
Overload Latching Complies
Frequency weighting Complies

\'._.:"““ Y o

- L_.,_.\_‘,ft.‘-’




NOISE DOSI METER
MODEL : CR:110A

SERIAL No. : CB0643



CERTIFICATE OF CALIBRATION

ISSUED BY Cirrus Research plc

DATE OF ISSUE 12 January 2023  CERTIFICATE NUMBER 185805

Page 10of2

Cirrus Research plc
Acoustic House
Bridlington Road

Approved signatory
N.Smith

Hunmanby Electronically signed:
T -
United Kingdom N g; :

Dosemeter : IEC 61252-1993+A1:2000

instrument information

Manufacturer; Cirrus Research plc Notes:
Model: CR:110A

Serial number: CB0643

Firmware version: 54

Test summary

Date of calibration: 12 January 2023

The calibration was performed respecting the requirements of ISO/IEC 17025:2017.
The dosimeter submitted for testing successfully completed the periodic tests of IEC 61252-1993+A1:2000.

The dosimeter submitted for testing conforms to the specifications in IEC 61252-1993+A1:2000.

Test equipment
Equipment Manufacturer Model Serial number
Signal Generator TTi TG4001 395851
Attenuator Cirrus Research ZE:952 52200
Environmental Monitor Comet T7510 16966334
doseBadge Reader Cirrus Research plc RC:110A 79620
Notes

Eastern Thai Consulting 1992 Co.,Ltd. 683 Moo.11, Sukaphibal 8 Rd., Nangkham , Sriracha , Chonburi 20230

}’hinaafuﬁﬁhpmmmabwmmmmmtmwSlsyslnmnfunibandiurtnunnsuf lised at the i Physical
Laborato ather isad nalional ‘gyhsﬁhm.mswﬂﬁummaynormmpméuoedu%rthanlnmll.mﬁﬂsmepriorminnﬂ
d. The reported expanded ur

approval of the issuing laboratory. The results within this certificate relate only to the ftems .
standard uncertainty multiplied by a covarage factor k=2, providing a ge probability of app y 95%.

inty is based on a

CERTIFICATE OF CALIBRATION s
185805
Page 2 of 2
Environmental conditions
The following conditions were recorded at the time of the test:
Before Pressure: 98.92 kPa Temperature: 20.7 °C Humidity: 36.5%
After Pressure: 98.96 kPa Temperature: 20.9 °C Humidity: 36.5 %
Test results summary |
i
Test Result
Absolute Acoustic K
Sensitivity Complies
Linearity Complies
Short Duration Complies
Overload Latching Complies
Frequency weighting Complies
[




NOISE DOSI METER
MODEL :  CR:110A

SERIAL No. : CB0640



CERTIFICATE OF CALIBRATION

ISSUED BY Cirrus Research plc

DATE OF ISSUE 12 January 2023  CERTIFICATE NUMBER 185802

CERTIFICATE OF CALIBRATION

Certificate Number:
185802

Page 2 of 2

Environmental conditions

The following conditions were recorded at the time of the test:

o . . Page 1072 Before  Pressure: 98.95 kPa Temperature: 20.9 °C Humidity: 37.0%
irrus Research pic - X
Acoustic House P Approved signatory After Pressure: 98.97 kPa Temperature: 21.1°C Humidity: 37.3 %
Bridlington Road N.Smith
Hunmanby Electronically signed:
North Yorkshire
YO14 OPH Test results f
United Kingdom YO s )*’% summary 1’
Test Result
] ) Absolute Acoustic
Dosemeter : IEC 61252-1993+A1:2000 Sensitviy Complies
) ) Linearity Complies
Instrument information
S| i ;
Manufacturer: Cirrus Research plc Notes: hort Duration Gemglies
Model: CR:110A Overload Latching Complies
Serial number: CB0640 Frequency weighti
ightin i
Firmware version: 54 s Complies
Test summary

Date of calibration: 12 January 2023

The calibration was performed respecting the requirements of ISO/IEC 17025:2017.
The dosimeter submitted for testing successfully completed the periodic tests of IEC 61252-1 993+A1:2000.

The dosimeter submitted for testing conforms to the specifications in {EC 61252-1 993+A1:2000.

Test equipment
Equipment Manufacturer Model Serial number
Signal Generator T TG4001 395851
Attenuator Cirrus Research ZE: 952 52200
Environmental Monitor Comet T7510 16966334
doseBadge Reader Cirrus Research plc RC:110A 79620
Notes

Eastern Thai Consulting 1992 Co.,Ltd. 683 Moo.11 , Sukaphibal 8 Rd., Nongkham , Sriracha , Chonburi 20230

This cerifficate provid ‘Bltyot 1 1o the S1 system of units and/or to units of lised st the National Physical

or other i trojogy institutes, This cartificata may not be mpruduced ather than ln full. ewept with the pdnrwnﬂm
appmrothasuinghbo:a!nwTbemsuﬂsuﬂﬂxhﬂusmrﬁﬁuwmhleonlywﬁwm fibrated. The ty is based on
standard uncertainty multiplied by a ge factor k=2, p ding a ge p bifity of approxi ly 95%.




NOISE DOSI METER
MODEL :  CR:110A

SERIAL No. : CB0957



CERTIFICATE OF CALIBRATION

ISSUED BY Cirrus Research plc

DATE OF ISSUE 12 January 2023 CERTIFICATE NUMBER 185809

Cirrus Research plc
Acoustic House
Bridlington Road
Hunmanby

North Yorkshire
Y014 OPH

United Kingdom

Page 10f2

Appraved signatory
N.Smith
Electronically signed:

WS

Dosemeter : IEC 61252-1993+A1:2000

Instrument information

Manufacturer: Cirrus Research ple Notes:
Model: CR:110A

Serial number: CB0857

Firmware version: 54

Test summary

Date of calibration: 12 January 2023
The calibration was performed respecting the requirements of ISO/NEC 17025:2017.

The dosimeter submitted for testing successfully completed the periodic tests of [EC 61262-1 993+A1:2000.

The dosimeter submitted for testing conforms to the specificatians in IEC 61252-1 993+A1:2000.

Test equipmerif

Equipment Manufacturer Medel Serial number
Signal Generator KEYSIGHT 335118 MY58001553
Attenuator Cirrus Research ZE:952 64370
Environmental Monitor Comet T7510 16966334
doseBadge Reader Cirrus Research plc RC:110A 92610

Notes

Eastern Thai Consulting 1992 Co.Ltd. 683 Moo.11, Sukaphibal 8 Rd., Nongkham , Sriracha , Chonburi 20230

SQPY

This certiicate provid bility of
L y or ather i naticnal

t 1o the St system of units and/or to units of measurement realised at the Mafional
trology Institutes, This certificate may not be reproduced other than in full, excapt with the pi
Gibrated. The g g y

Physical
ricr writlen

approval of the issuing laboratary. The resulls within this certificale raiate only to fhe dems
dard infy lliplied by a ge factor k=2. p iding 3

ge probability of approximately 85%.

ty is based on a

i Certificate Number:
CERTIFICATE OF CALIBRATION l 185809
I Page 2 of 2
Environmanial conditions
The following conditions were recorded at the time of the test:
Befors Pressure: 98.97 kPa Temperature: 21.1 °C Humidity: 37.2 %
After Pressure:  98.96 kPa Temperature: 21.3 °C Humidity: 38.0 %
Test results summary
Tasi Resuit

Absolute Acoustic X

Sensitivity Camplias

Linearity Complies

Short Duraticn Camiplies

Overload Latching Complies

Frequency weighting Compiies !

(R[5




NOISE DOSI METER
MODEL :  CR:110A

SERIAL No. : CB0644



CERTIFICATE OF CALIBRATION

ISSUED BY Cirrus Research plc

DATE OF ISSUE 12 January 2023 CERTIFICATE NUMBER 185807

CERTIFICATE OF CALIBRATION

Certificate Number:
185807

Page 2 of 2

Page 10of2

Cirrus Research plc -
Approved signatory

Acoustic House

Bridlington Road N.Smith
Hunmanby Electronically signed:
North Yorkshire

YO14 OPH

United Kingdom Y1) g:

Environmental conditions
The following conditions were recorded at the time of the test:
Before Pressure: 99.14 kPa

Temperature: 22.5°C Humidity: 43.1 %

Dosemeter : IEC 61252-1993+A1:2000

Instrument information

Manufacturer; Cirrus Research plc Notes:
Model: CR:110A

Serial number: CB0644

Firmware version: 54

Test summary

Date of cafibration: 11 January 2023

The calibration was performed respecting the requirements of ISONEC 17025:2017.
The dosimeter submitted for testing successfully completed the periodic tests of IEC 61252-1993+A1:2000.

The dosimeter submitted for testing conforms to the specifications in [EC 61252-1893+A1:2000.

Test equipment
Equipment Manufacturer Model Serial number
Signal Generator TTi TGA4001 395851
Attenuator Cirrus Research ZE:952 52200
Environmental Monitor Comet T7510 16966334
doseBadge Reader Cirrus Research plc RC:110A 79620
Notes

Eastern Thai Consulting 1992 Co.,Ltd. 683 Moo.11, Sukaphibal 8 Rd., Nongkham , Sriracha , Chonburi 20230

This certificate provides traceabiiity of measurament Lo the St system of units and/or to units of measurement realised at the National ?@ys'm_!
L or other recognised national 'gykdmmmseeruﬁmmnynmbemprnducsdumerthmhhﬂ.unemwnhhegnurwrmn
=ppmva!uﬂhaismmlabomimwmmsulswiiﬂnmlsmruﬁmumlauoniywwhnms- it i. The reported expanded

standard uncartainty multiplied by & ge factor k=2, providing @ f bility of app tely 95%.

y is based ona

After Pressure: 99.13 kPa Temperature: 22.5 °C Humidity: 43.6 %
Test results summary i
Test Result

Absolute Acoustic "

Sensitivity Complies

Linearity Complies

Short Duration Complies

Overload Latching Complies

Frequency weighting Complies

f—




NOISE DOSI METER
MODEL :  CR:110A

SERIAL No. : CB0642



CERTIFICATE OF CALIBRATION

ISSUED BY Cirrus Research plc

DATE OF ISSUE 12 January 2023 CERTIFICATE NUMBER 185806

CERTIFICATE OF CALIBRATION

Certificate Number:
185806

Page 2 of 2

Environmental conditions
The following conditions were recorded at the time of the test:
Before Pressure; 99.14 kPa

Temperature: 22.4 °C Humidity:

Page 1 of 2
Cirrus Research plc Aft : . ° =
Acoustic House P Appraved signatory i wk.lj'reisute.. 39'12 EPaM ) ____Ter?ffr?tu_r? 22.4°C Humidity: 43.3 %
Bridlington Road N.Smith
Hunmanby Electronically signed:
North Yorkshire
YO14 0PH Test resulis summary f
United Kingdom N )g;_ |
Teost Resuit
Absolute Acoustic i
Dosemeter : IEC 61252-1993+A1:2000 Sensitivity Complies
Linearity Complies
Instrument information
Short Duration i
Manufacturer: Cirrus Research plc Notes: Complies
Model: CR:110A Overload Latching Complies
Serial number: CB0642 Frequency weighting Complies
Firmware version: 5.4
Test summary

Date of cafibration: 11 January 2023

The calibration was performed respecting the requirements of ISO/IEC 17025:2017.
The dosimeter submitted for testing successfully completed the periodic tests of IEC 61252-1993+A1:2000.

The dosimeter submitted for testing conforms to the specifications in tEC 61252-1 993+A1:2000.

Test equipment

Equipment Manufacturer Mode! Serial number
Signal Generator KEYSIGHT 33511B MY58001553
Attenuator Cirrus Research ZE:952 64370
Environmental Monitor Comet T7510 16966334
doseBadge Reader Cirrus Research plc RC:110A 92610

Notes
Eastern Thai Consulting 1992 Co.,Ltd. 683 Moo.11, Sukaphibal & Rd., Nongkham , Sriracha , Chonburi 20230

This certificate mﬂumabﬁlyufmmmwhsuyﬂemufunusamrwumﬁ fised at the Mational Physical
Labarab orp r a d i "'wmmmhmﬂmmmmmuMoMrmanin&m.axceptwithme;_;ﬁorwm
wdmmw.mmmmmmmwmmummmem d. The reported expanded rtainty is basad on 2
siandard uncertzinty multiplied by & coverage factor k=2, providing 2 probability of approximataly 95%.

43.1%

=) 7N\
.~ "'-«‘ICb. S

e EEE—— ——e




NOISE DOSI METER
MODEL :  CR:110A

SERIAL No. : CB0641



CERTIFICATE OF CALIBRATION

ISSUED BY Cirrus Research plc

DATE OF ISSUE 12 January 2023  CERTIFICATE NUMBER 185804

Cirrus Research plc
Acoustic House
Bridlington Road
Hunmanby

North Yorkshire
YO14 OPH

United Kingdom

CERTIFICATE OF CALIBRATION

Certificate Number:
185804

Page 2 of 2

Page 1 0of2

Approved signatory
N.Smith
Electronically signed:

WS

Environmental conditions

The following conditions were recorded at the time of the test:

Dosemeter : IEC 61252-1993+A1:2000

instrument information

Manufacturer: Cirrus Research plc Notes:
Model: CR:110A
Serial number. CB0641

Firmware version: 5.4

Test summary
Date of calibration: 12 January 2023

The calibration was performed respecting the requirements of ISONEC 17025:2017.

The dosimeter submitted for testing successfully completed the periodic tests of IEC 61252-1 993+A1:2000.

The dosimeter submitted for testing conforms to the specifications in IEC 61252-1993+A1:2000.

Test equipment

Equipment Manufacturer Model Serial number
Signal Generator KEYSIGHT 335118 MY580015653
Attenuator Cirrus Research ZE:952 64370
Environmental Monitor Comet T7510 16966334
doseBadge Reader Cirrus Research plc RC:110A 92610

Notes

Eastern Thai Consulting 1992 Co.,Ltd. 683 Moo.11, Sukaphibal 8 Rd., Nongkham , Sriracha , Chonburi 20230

i al the National Physical

This cartificate provick bility of nt to the S| system of units and/or to unita of
L tory or other ised national

approval of the issuing laboratory, The resylts within this certificate ralate only to the items calibrated. The rep

logy institutes, This certificale may not ba reproducad other than in full, except with the prior writtan
panded inty is based ona

standard uncertainty multiplied by a coverage factor k=2, providing a coverage probabiiity of approximately 85%.

Before Pressure: 98.95 kPa Temperature: 20.9 °C Humidity:
After Pressure: 98.97 kPa Temperature: 21.1°C Humidity:
Test results summary i
i
Test Result

Absolute Acoustic .

Sensitivity el

Linearity Complies

Short Duration Complies

Overload Latching Complies

Frequency weighting Complies




ANALYTICAL BALANCE (DU)
Model. : XS205DU

Serial No. : 1126323724



ASIA MEDICAL AND R 2
A M A R ‘ : AGRICULTURAL L ABORATORY S~
AND RESEARCH CENTER i‘lu %

NSC-TISI-TIS17025
CALIBRATION 0152

Certificate No. : 23-006683 Page 1 of4
Sample Code : 23-02820-006

CERTIFICATE OF CALIBRATION

Customer : EASTERN THA! CONSULTING 1992 CO., LTD.
683 Moo 11, Sukhapiban 8 Rd., Nongkham,
Sriracha, Chonburi 20230

Location of Calibration : EASTERN THAI CONSULTING 1992 CO., LTD.

(Analytical Balance Room)

Equipment : ELECTRONIC BALANCE
Manufacturer : METTLER TOLEDO
Model : XS205DU
Serial No. : 1126323724
1D No. : LABE 05/1
Date of Receipt = 20 January 2023 i
Date of Calibration : 20 January 2023
i
Calibrated by Mr. Thanadol Pholthep Approved by {Mr. Somchai Neampunt)
Scientist Signed for Director
Issue date 25 January 2023
Thet inties are for a i probability of approxi ly 95% - ™

J ¥
The calibration resuit is applied only to the above calibrated item and was found accurate as shown on date and place ofdﬂibralinli anly
N ® LY

This Certificate is issued in accordance with the conditions of accreditation granted by the Thai Laboratary Accreditation scheme which has assessed the
measurement capability of the laboratory and its traceability to recognized national standards and to the unit of measurement realized at the corresponding
national standards laboratory. This cerlificate may not be reproduced other than in full except with the prior written approval of the Asia Medical and Agricultural

Laboratory and Research Center Public Company Limited {AMARC)

TEL 02-516-2422 CONTACTE@AMARC.CO.TH

FAX 02-516-6949 WWW.AMARC.CO.TH
Rev.05 Effective Date 15/10/21

361 Sol Ladprao 122, Ladprao Road,
Fhlahphis, Wang Thonglang, Bangkok 10310

A M A R ARG Ak tBoRaTORY SAL
( : 3 2
AND RESEARGH CENTER iih-.\_:..// e

3
o~
ity
NSC-TISKTIS17025
CALIBRATION 0152
Certificate No. :  23-006683 Page 2 of4
Sample Code : 28-02820-006

REPORT OF CALIBRATION

ELECTRONIC BALANCE

Equipment :

Manufacturer : METTLER TOLEDO
Model : XS205DU
Capacity : Max 81g/220g
Resolution : 0.01mg/ 0.1 mg
Serial No. : 1126323724

ID No. : LABE 05/1

Result of Calibration

1.Test weight and repeatability of reading
Repeatability is a measure of the ability of a balance to supply the same result in repetitive weighings with one and the
same load under the same measurement condition. The measurement of the repeatability must include both the balance
specifications and the ambient (vibration, fluctuating air current/temperature/humidity,etc.} Operator handling of the

balance is also included in the standard deviation.

Unit: g Range: 80 [1 Before adjustment [ After adjustment
Nominal value 40 80
No adjustment .
Standard weight 40.000042  80.000045
[ Adjustment i -
Average reading of indicator 40.00015 30.00019
Standard deviation 0.000004 0.000007
Unit: g Range: 200 [ eefore adjustment [ After adjustment
Nominal value 100 200
No adjustment )
Standard weight 100.000022 200.000199
] adjustment . -
Average reading of indicator 100.0001 200.0004
Standard deviation 0.00004 0.00008 -
| 3
STV
TN/
AR YA |
CONTACT@AMARC.CO.TH

361 Sol Ladprao 122, Ladprao Road, TEL 02.5186-2422
FAX 02-516-6949
Rev 03

P!LI,EEE!H&WE"Q Thonglang, Bangkak 10310

WWW.AMARC.CO.TH
Effective Date. 15/10/21
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Certificate No. : 23-006683 Page 3 of4
Sample Code : 23-02820-006

REPORT OF CALIBRATION

Result of Calibration

2. Sensitivity or value of a scale division

Change in the output variable of a measuring instrument divided by the associated change in the input variable.

Unit: g
Range: 80 Range: 200
Test Point Sensitivity, S :l"est Point Sensitivity, S
o] 0.99800 0 0.9980
40 0.99800 100 0.9980
80 ) 0.98800 ) 200 0.8980

3. Departure of indication from nominal value, Linearity

Unit: g

Nominal Standard Average Reading Correction Expanded Coverage
Value Value of Indicator Value Uncertainty Factor (k)

Unload 0.0000000 0.00000 0.00000 0.0000090 2,01

0.01 0.0100036 0.01000 0.00000 0.0000093 2.01

0.1 0.1000062 0.10000 0.0000 0.000012 2.00

1 1.0000036 1.00001 -0.00001 0.000014 2.00

5 5.0000044 5.00003 -0.00003 0.000020 2.00

10 10.000000 10.00007 -0.00007 0.000032 2.00

20 20.000016 20.00011 -0.00009 0.000036 2.00

50 50.000029 50.00013 -0.00010 0.000067 2.00

100 100.000022 100.0001 -0.0001 0.00016 2.00

150 150.000051 150.0001 0.0000 0.00023 2.00

200 200.000199 200.0003 -0.0001 0.00028 2.00

o\

The result expanded uncertainty of measurement U is stated as the standard uncertainty of measurement multiplied by the coverage factor &, which for a narmal
distribution corresponds to a coverage probability cfappro_xlma:ely 95%. The standard uncertainty of measurement has been determined in accordance with
UKAS M3003

361 Soi Ladprao 122, Ladpras Road, TEL 02-516-2422 CONTACT@AMARC.CO.TH

Phlabphla, Wang Thonglang, Bangkok 10310 FAX 02-516-6949 WWW.AMARC CO.TH
FM-CL-064 Rev.03 Effective Date. 15/10/21
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Certificate No. : 23-006683 Page 4 of4
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REPORT OF CALIBRATION

Result of Calibration :
4. Eccentric or off-centre loading

Deviation of the measurement value through off - center (eccentric) loading. The cornar load increases with the weight of

the icad and its removal from tha center of the pansupport. l
O dirde r_']\ \
Weighing pan () Triangiitar Test weight: 50and 100 N
@ Rectangular Unit: g gl *.‘E)\\“
Range 80 200
Paosition Reading of indicator Reading of indicator
1 50.000:4 100.0001
2 50.00014 99.9998
3 50.00006 100.0000
4 50.00010 100.0001
5 50.00017 100.0001
) 50.00014 100.0001
Maximum difference 0.00008 0.0003

Condition of Calibration

1, Callbration Method : WI-CL-004 base on UKAS LAB 14: 2018 6.|Ambient conditions Min Max
2. This result of calibration was found sccurate as shown on date and Tempsreture (°C) 2.3 224
place of calibration only. Relative Humidity (%3h) 38.2 404
3. Condition of Calibration item: Normal Air pressure (hPa) 1008.4 | 10101

4. This certification is traceable ta the Intematiersl System of Unit maintsined at : -
- Through the reference standard laboratory of Asia Medical and Agricultural Laboratory and Research Center Puklic
Company Limited (Instrurnent number 1).
S. Reference standard instrument :
Instrument Class  [DNo. Certificate No. D.ie Date
1} STANDARD WEIGHT 1mgto1kg E2 LB-WE-57 22-060639 27 June 2023

)
}'fﬁ:\—-‘
~ (:ﬁf AV )ity

i, o | —_—
e S

- End of Report - S N L

361 Soi Ladprao 122, Ladprac Road, TEL 02-518-2422 CONTACT@AMARC.CO.TH
Phlabph:a, Wang Thonglang, Bangkok 10310 FAX 02-516-6949 WANW.AMARC,CO.TH
FM-CL:C64 Rev.03 EFective Date. 15/10/2)



ANALYTICAL BALANCE
Model. : SECURA224-1S

Serial No. : 0036707137
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CALIBRATION 0152

Certificate No. : 23-006682 Page 1 of4
Sample Code ;- 23-02820-005
Customer : EASTERN THAI CONSULTING 1992 CO., LTD.

683 Moo 11, Sukhapiban 8 Rd., Nongkham,

Sriracha, Chonburi 20230
Location of Calibration : EASTERN THAI CONSULTING 1992 CO., LTD.

{Analytical Balance Room)
Equipment : ELECTRONIC BALANCE
Manufacturer : SARTORIUS
Model : SECURA224-1S
Serial No. : 0036707137
1D No. : LABE 05/2
Date of Receipt : 20 January 2023
Date of Calibration : 20 January 2023

it
Calibrated by Mr. Thanadol Pholthep Approved by (Mr. Somchai Neampunt)
Scientist Signed for Director
Issue date 25 January 2023 ! D)
i L '.._J

The uncertainties are for a i pi itity of approxi 95%. '\. J -

The calibration result is applied only ta the above calibrated item and was found accurate as shown on date and place of calibration only.

This Certificate is fssued in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation scheme which has assessed the
to gnized national standards and to the unit of measurement realized at the corresponding

il

measurement bility of the | y and its
national standards laboratory. This certificate may not be reproduced other than in full except with the prior written approval of the Asia Medical and Agricultural

Laboratory and Research Center Public Company Limited (AMARC)

361 Soi Ladprao 122, Ladprao Road, TEL 02-516-2422 CONTACT@AMARC.CO.TH

Phlabphla, Wang Thonglang, Bangkok 10310 FAX 02-516-6949 WWW.AMARC.CO.TH
FM-CL-017 Rev.05 Effective Date. 15/10/21
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Certificate No. : 23-006682 Page 2 of4
Sample Code :  23-02820-005

REPORT OF CALIBRATION

ELECTRONIC BALANCE

Equipment :

Manufacturer : SARTORIUS
Model : SECURA224-18
Capacity : Max 220 g
Resolution : 0.0001g
Serial No. : 0036707137
ID No. : LABE 05/2

Result of Calibration

1.Test weight and repeatability of reading
Repeatability is a measure of the ability of a balance to supply the same result in repetitive weighings with one and the
same load under the same measurement condition. The measurement of the repeatability must include both the balance
specifications and the ambient (vibration, fluctuating air current/temperature/humidity,etc.) Operator handling of the

balance is also included in the standard deviation.

Unit: g Range: 220 [ Before adjustment [ after adjustment
Nominal value 100 200
No adjustaent Standard weight 100.000022 200.000199
[ Adjustment Average reading of indicator 99,9598 199.9999
Standard deviation 0.00007 0.00007
Unit: - Range: - [ Before adjustment [ ater adjustment

Nominal value p
[ No adjustment Standard weight

[ Adjustment Average reading of indicator

Standard deviation

b
\ J o ) N
|

=

CONTACT@AMARC.CO.TH

WWW.AMARC.CO.TH
Effective Date. 15/10/21

TEL 02-515-2422

361 Soi Ladprao 122, Ladprao Road,
FAX 02-516-6949
Rev.03

kok 10310
PFh'\lAaeE_l?)lghWang Thonglang, Bangkaok 10
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Sample Code : 23-02820-005

REPORT OF CALIBRATION

Result of Calibration

2. Sensitivity or value of a scale division

Change in the output variable of a measuring instrument divided by the associated change in the input variable,

Unit: g
Range: 220 Range :
Test Point Sensitivity, S Test Point Sensitivity, S
o] 0.9980
100 0.9980 . ¥
200 0.9980 _ -

3. Departure of indication from nominal value, Linearity

Unit: g
Nominal Standard Average Reading Correction Expanded Coverage

Value Value of Indicator Value Uncertainty Factor (k)

Unload 0.0000000 0.0000 0.0000 0.0001 2.04

0.01 0.0100036 0.0100 0.0000 0.000M 2.04

01 0.1000062 0.1000 0.0000 0.000M 2.04

1 1.0000036 1.0000 0.0000 0.00011 2,04

2 2.0000128 2.0000 0.0000 0.0001 2.04

5 5.0000044 5.0000 0.0000 0.000M 2.04

10 10.000000 10.0000 0.0000 0.000M 2.03

20 20.000016 20.0000 0.0000 0.00012 2.03

50 50.000029 50.0000 0.0000 0.00013 2.02

100 100.000022 99.9398 0.0002 0.00017 2.01

200 200.000199 200.0000 0.0002 0.00028 2.00

- J

DRy

The result expanded uncertainty of measurement U is staled as the standard uncertainty of measurement multiplied by the coverage factor k, which for a normal
distribution corresponds to a coverage probability of approximately 95%. The standard uncertainty of measuremen! has been determined in accordance with
UKAS M3003

361 Soi Ladprao 122. Ladprao Road, TEL 02-516-2422 CONTACT@AMARC.CO.TH
X kok 10310 FAX 02-516-6949 WWW.AMARC.CO.TH
P"—h"l’ﬁgf’%‘gl"wang Rl Rev.03 Effective Date. 15/10/21
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REPORT OF CALIBRATION

Result of Calibration :
4. Eccentric or off-centre loading

Deviation of the measurement value through off - center (eccentric) loading. The ccrner load increases with the weight of
the load and its removal from the center of the pan suppcrt.
\
® circle =g [ \
Weighing pan (O Triangular Test weight : 100

O Rectangular Unit: g
Range 220

Position Reading of indicator Reading of indicator
99.9998
100.0001
99.9997
99.9993
99.9993
6 99.9903
Maximum difference 0.000G

‘N WN

Condition of Calibration

1. Calibration Method : WI-CL-004 base on UKAS LAB 14: 2019 6.]Ambient conditions Min Max
2. This result of calibration was found accurate as shown on date and Temperature (°C} U2 225
place of calibration only. Relative Humidity (%Rh) kcrAl 443
3. Condition of Calibration item: Normal Air pressiire (hPa) 10121 1013.0

4. This certification is traceable to the International System of Unit maintained at : -
- Through the reference standard laboratory of Asia Medical and Agricultural Laboratory and Research Center Pub ic
Company Limited (Instrument number 1 ).

5. Reference standard instrument :

lnstrurment Class 1D Ne, Certificate No. Due Dalg
1) STANDARD WEIGHT 1 mgtolkg E2 LB-WE-57 22-060639 27 June 2023
f?
f atlst
F
/ 3 2 [
- End of Report -
361 Soi Ladprao 122, Ladptao Road, TEL 02-516-2422 CONTACTEAMARC.CO.TH
Phlabphla, Wang Thonglang, Bangkok 10310 FAX 02-516-69489 WWW,AMARC.CO.TH
FM-CL-064 Rev 03 Effective Date 15/10/21
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CALIBRATION 0152
CERTIFICATE OF CALIBRATION Page 10f 3
Certificate No. : 22-136844
Sample Code : 22-51164-006
Customer :  EASTERN THAI CONSULTING 1992 CO,, LTD.
683 Moo 11, Sukhapiban 8 Rd., Nongkham,
Sriracha, Chonburi 20230
Location of Calibration : EASTERN THAI CONSULTING 1992 CO., LTD.
(Laboratory)
Equipment :  Temperature controlled enclosures (Incubator)
Manufacturer = N/A Model : N/A
Serial No. :  §540040277 1D No. : LABE19/2
Date of Receipt : 21 December 2022 Date of Calibration : 21 December 2022
Condition of Calibration
1. Environment 11 Ambient temperature : Maximum 251 °C ; Minimum 243 °C
1.2 Relative humidity : Maximum 523 % ; Minimum 485 %
1.3 Line voltage supplied : Maximum  223.6 VAC ; Minimum 221.9 VAC
2. Calibration method
TLAS-G-20: Guidelines for calibration and checks of temperature controlled enclosures.
3. Reference standard instrument
tnstrument D No. Certificate No. Due Date
Data Acquisition With Sensor LB-DA-T1 {RTD-148 to RTD-155, RTD-227) 22-040308 24 April 2023

(RTD-Pt100)
4. This certificate is traceable to the international system of unit (SI Unit).

The measurement is traceable to Asia Medical and Agricultural Laboratory and Research Center Public Company Limited.
5. This result of calibration was found accurate as shown on date and place of calibration only.

6. Condition of calibration item = Normal

A

Calibrated by Mr. Natthanan Phosri Approved by (Mr. Somchal Neampunt)

Signed for Director

Scientist
e =
Issue date 26 Decermnber 2022 \
The inties are fora ility of i 95% I\\"—-/
The calibratlon result is applied anly ta the above callbrated ltem and was found accurate as shown on date and place of calibratton
This Certificate is issued in with the i of il granted by the Thai Labaratary Accreditation scheme which has assessed the measurement capability of the
laboratory and its ility to ized national and to the unit of realized at the ing national Iaboratory This certiflcate may not be

S AT TS T Sl ek 1 i vl S oval of 1o AT Medicil ind AGHIEUDISl Labortory 0d Research Center PUbic Company Limiicd [AMARC)
TEL 02-516-2422 CONTACT@AMARG.CO.TH

FAX 02-516-6949 WWW.AMARC.CO.TH
Rev.0% Effective Date 15/10/21

361 Soi Ladprao 122, Ladprao Road,

Phlabphia, Wang Thonglang, Bangkok 10310
FM-CL-114
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Results of Calibration

Resolution : 01 °C

1. Reporting of Temperature
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NSC-TISI-TIS17025
CALIBRATION 0152
REPORT OF CALIBRATION Page 20f3
Certificate No. : 22136844
Sample Code : 22-51164-006

Measured temperature at each positions (°C) Uncertainty Coverage

Calibration uuce uucr
point (°C) | setting (°C)|reading (°C)| #1 #2 #3 #4 #5 #6 #7 #8 # gFel z (°C) factor k
20 20.0 20.0 19.65 | 19.56 | 19.47 | 19.29 | 20.96 | 20.47 | 20.23 | 20.58 | 20.29 0.35 2.00
2. Characterization results
Calibration point {°C) Stability + (°C) Uniformity (°C) Overall variation (°C)
20 013 1.09 1.80
Notes o

- UUC* = Unit Under Calibration

361 Soi Ladprao 122, Ladprao Read,

Phlabphla, Wang Thonglang, Bangkok 10310
FM-CL-018

CONTACT@AMARC.CO.TH
WWW.AMARC.CO.TH
Effectlve Date. 15/10/21

TEL 02-516-2422
FAX 02-516-6949
Rev.09
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REPORT OF CALIBRATION

Results of Calibration

Notes

1

Sensor instaliation locations
1.1 All sensors at any corners or walls should be positioned
5cm (a xb x c) from the wall.
1.2 The reference sensor is preferably located of the geometric center

of the chamber.

qurs
Wy,
e

77,
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(A
NSC-TISI-TIS17025
CALIBRATION 0152
Page Jof 3
Certificate No. : 22-136844
Sample Code : 22-51164-006
82 24
¥ #3

i q?‘l—--ﬁumm- =smrer

Figure: Example of sensor
installation_Positions

by the caverage factor k, which ior a norma distribution corresponds

2. Interior dimensions approx of chamber :
W= 60 cm;D= 70 om;H=124 cm
3. Airvalve or fresh air level . Off
4. Fanlevel : open
5. The quoted uncertainty includes" Stability of chamber and loading effect
in chamber at 20% of uniformity .
6. Uniformity - the maximum difference of measured temperatures at any sensors and the measured temperature at the reference
location which are observed at the same time
7. Stability - one-half of the greatest maximum difference of measured temperatures at any one sensor.
8. Overall variation - the difference of the maximum and the minimum measured temperatures throughout observation time.
9. UUC*reading - the average reading of indicating device that forms the integral part of the enclosure.
10. Calibration results without adjustment.
The result of U is stated as the standard inty of
1o a coverage probabillty of approximately 95% The standard of has been d with UKAS M3003.

- End of Report -

;/_3\.« A

361 Soi Ladprac 122, Ladprao Road,
Phlabphla, Wang Thonglang, Bangkok 10310

FM-CL-018 Rev 09

TEL 02-516-2422
FAX 02-516-6949

CONTACT@AMARC.CO.TH
WWW.AMARC.CO.TH
Effective Date 15/10/21
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CALIBRATION 0152

CERTIFICATE OF CALIBRATION Page 10f3
Certificate No. 23-040768
Sample Code = 23-16178-002
Customer . EASTERN THAI CONSULTING 1992 CO., LTD.

683 Moo 11, Sukhapiban 8 Rd,, Nongkham,
Sriracha, Chonburi 20230
Location of Calibration : EASTERN THAI CONSULTING 1992 CO., LTD.

(Laboratory)
Equipment . Temperature controlled enclosures (Incubator)
Manufacturer : Lovibond Model . Tcd458
Serial No. + 0520/005227 1D No. - LABE19/5
Date of Receipt : 21 April 2023 Date of Calibration : 21 April 2023
Condition of Calibration
1. Environment 1.1 Ambient temperature : Maximum 36.1 °C . Minimum 345 °C
1.2 Relative humidity = Maximum 5.8 % : Minimum 493 %
1.3 Line voltage supplied :  Maximum 2247 VAC ; Minimum 2219 VAC
2. Calibration method
TLAS-G-20: Guidelines for calibration and checks of temperature controlled enclosures.
3. Reference standard instrument
Instrument ID No. Certificate No. Due Date
Data Acquisition With Sensor LB-DA-08 (RTD-239 to RTD-247) 22-077888 09 August 2023

{RTD-Pt100)
4. This certificate is traceable 1o the international system of unit (SI Unit).
The measurement is traceable to Asia Medical and Agricultural Laboratory and Research Center Public Company Limited.

5. This result of calibration was found accurate as shown on date and place of calibration only.

6. Condition of calibration item : Normal
e,
Calibrated by Mr. Sarawoot Thammo Approved by (Mr. Somchai Neampunt)
Scientist Signed for Director
Issue date 24 April 2023
The inties are for a confi ility of 95%
The calibration result is applied enly Lo the above callbrated llem and was found accurate as shown on date and place of calib \___/.
This Centilicate is issued in with the itions of itation granted by the Thal Laboratory Accredilation scheme which has assessed the measurement capability of the
y and its ility to ized national and Lo the unit of realized at the ing national laboratary This certificate may not be

reproduced other than in full except with the prior writlen approval of the Asia Medical and Agricultural Laboralory and Research Center Public Company Limited {(AMARC)
361 Sol Ladprao 122, Ladprao Road, TEI 02-516-2422 CONTACT@AMARC.CO.TH

Phiabphla, Wang Thonglang, Bangkok 10310 FAX 02-516-6949 WWW AMARC.CO TH
FM.CL-Na 2y 01 Cifmeive Date 13/ 11/
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NSC-TISI-TIS17025
CALIBRATION 0152

REPORT OF CALIBRATION Page 20of 3
Certificate No. : 23-040768

Sample Code : 23-16178-002
Results of Calibration

Resolution : 01 °C

1. Reporting of Temperature

Calibration uuc uuc Measured temperature at each positions (°C) Uncertainty | Coverage
point (°C) |setting (°C)|reading {°C)| #1 #2 #3 #a 45 6 47 #8 | #ofe + (°C) factor k
20 20.0 20.0 20.06| 19.92 | 12.96 | 19.89 | 19.93 | 20.08 | 19.97 | 19.79 | 19.86 0.42 200
2. Characterization results
Calibration point (°C) Stability £ (°C) Uniformity (°C) Overall variation (°C)
20 0.32 Q.37 0.85

Nates
- UUC* = Unit Under Calibration

361 Soi Ladprao 122, Ladprao Road, TEL 02-516-2422 CONTACT@AMARC.CO.TE
Phlabphla, Wang Thonglang, Bangkok 10310 FAX 02-516-6949 WWW AMARC.CO.TH
FM-CL-018 Rev 09 Ellpctiva Datz 13510: 71
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REPORT OF CALIBRATION Page 30f3
Certificate No. : 23-040768
Sample Code : 23-16178-002
Results of Calibration
Notes _(
#d
1. Sensor installation locations #2
1.1 All sensors at any corners or walls should be positioned
°
5 cm (a x b x ¢} from the wall. @h "3
gl gt GEORBT Brrins
1.2 The reference sensor is preferably located of the geometric center L
P o= ,
of the chamber. M ol &% N
T
2. Interior dimensions approx of chamber : ¢
#5 4 w2 _ J#T [5)
W= 60 cm;D= 56 cm;H= 146 cm /CT
o L J
3. Airvalve or fresh air level  : Off i /1;
W a
4. Fanlevel : Open
5. The quoted uncertainty includes” Stability of chamber and loading effect Figure: Example of sensor
in chamber at 20% of uniformity *. installation Positions

6. Uniformity - the maximurmn difference of measured temperatures at any sensors and the measured temperature at the reference

location which are observed at the same time.

7. Stability - one-half of the greatest maximum difference of measured temperatures at any one sensor.

8. Overall variation - the difference of the maximum and the minimum measured temperatures throughout observation time.

9. UUC*reading - the average reading of indicating device that forms the integral part of the enclosure.

10. Calibration results without adjustment.

The result of U is stated as the standard uncerialnty of measurement multiplied by the coverage factor k. which for a narmal distribution corresponds
a
ta a coverage probability of approximately 95% The standard inty of has been ined in with UKAS M3003 j
- End of Report - %ANJ‘-—""
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361 Soi Ladprao 122, Ladprao Road, TEL 02-516-2422 CONTACT@AMARC.CO.TH
Phlabphla, Wang Thonglang, Bangkok 10310 FAX 02-516-6949 WWW.AMARC.CO.TH
FM-CL-018 Rev 09 Effactive Date 15/10/21



Hot Air Oven
Model. : UM 400

Serial No. : 900982
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CAUBRATION 0152
REPORT OF CALIBRATION Page 20f3
Page 10of 3
CERTIFICATE OF CALIBRATION CerTEaiElo. : eTRES
Certificate No. : 23-018635
Sample Code : 23-07651-001
Sample Code - 23-07651-001
Customer : EASTERN THAI CONSULTING 1992 CO., LTD. Results of Calibration
683 Moo 11, Sukhapiban 8 Rd., Nongkham, Resolution . 01 °C
Sriracha, Chonburi 20230 1. Reporting of Temperature
Location of Calibration : EASTERN THAI CONSULTING 1992 CO., LTD.
(Hot Lab) Calibration uucr uuc- Measured temperature at each positions (°C) Uncertainty Coverage
paint (°C) |setiing {°C)|reading (°C}{ #1 #2 #3 #4 #5 6 #7 #8 # ghel + (°C) factor k
Equipment :  Temperature controlled enclosures (Hot air oven)
85 85.0 85.0 85.18 | B5.04 | 84.62 | 84.82 | 85.03 | B5.04 | 85.00 | 84.96 | 85.08 0.25 2.00
Manufacturer : Memmert Model : UM 400
Serial No. . 800982 ID No. . LABE17/1 2. Characterization results
Date of Receipt : 21 February 2023 Date of Calibration  : 21 February 2023 Calibration point (°C} Stability + (°C) Uniformity (°C} Overall variation (°C)
Condition of Calibration 85 0.07 0.49 0.68
1. Environment 1.1 Ambient temperature : Maximum 312 °C :  Minimum 28.7 °C
Notes
1.2 Relative hurmidity : Maximum 502 % :  Minimum 401 % 5 o
- UUC* = Unit Under Calibration
1.3 Line voltage supplied : Maximum 2238 VAC : Minimum 221.5 VAC
2. Calibration method
TLAS-G-20: Guidelines for calibration and checks of temperature controlled enclosures.
3. Reference standard instrument
Instrument 1D No. Certificate No. Due Date
Data acquisition with sensor LB-DA-12 (RTD-158 to RTD-166) 22-040312 02 May 2023

(RTD-PNIO0)
4. This certificate is traceable to the international system of unit {SI Unit).
The measurerent is traceable to Asia Medical and Agricultural Laboratory and Research Center Public Company Limited.

5. This result of calibration was found accurate as shown on date and place of calibration only.

6. Condition of calibration item : Normal
/;{,y% )
; |
Calibrated by Mr. Sarawoot Thammo Approved by (Mr. Sormchal Neampunt) |
Scientist i
issue date 24 February 2023 1
The ies are for a canfi ility of i 95%
The calibration resuft is applied only to the above calibrated item and was found accurale 2s shown on date and place of calibration only
This Certificale 1s issued in with the itions of ilation granted by the Thai Laboratory Accreditation scheme which has assessed the measurement capability of the
laboratary and its traceabilily 1@ recognized natlonal slandards and to the unit of measurement realized at the corresponding national slandards laboratory This certificate may not be
reproduced other than in full excepl with the prior wrillen approval of the Asia Medical and Agricullural Laboralory and Rasearch Center Public Company Limited {AMARC) 361541 Ladriaa 122, Ladprao Road, TEL 02-516-2422 CONTACTEAMARC.CO.TH
3F1 Sai Ladprao 122, Ladpras Road, TEL 012:816-2422 CONTACT@AMARL.CO.TH Phlabphla, Wang Thonglang, Bangkok 10310 FAX 02:516-8949 WWW.AMARC.CO.TH
Phlabphla. Wang Thonglang. Bangkok 10310 FAX 02-516-6949 WWW.AMARC.CO.TH FM-CL-018 Rev 09 Elfective Date. 15/10/21

FM-CL-114 Rev 01 Effective Date 15/10/21
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REPORT OF CALIBRATION

Results of Calibration

Notes

1.

7.
8.
9.

Sensor installation locations

1.1 Allsensors at any corners or walls should be positioned
5cm(axb x c) from the wall.

1.2 The reference sensor is preferably located of the geometric center
of the chamber.

Interior dimensions approx of chamber =

W= 40 om; D= 28 em;H= 39 cm

Air valve or fresh air level . Off

Fanlevel : Open

The quoted uncertainty includes" Stability of chamber and foading effect

in chamber at 20% of uniformity *.
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Page 30of 3
Certificate No. : 23-018635
Sample Code : 23-07651-001
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Figure: Example of sensor

installation Positions

Uniformity - the maximum difference of measured temperatures at any sensors and the measured temperature at the reference

location which are observed at the same time.

Stability - one-half of the greatest maximum difference of measured temperatures at any one sensor.

Overall variation - the difference of the maximum and the minimum measured temperatures throughout observation time.

UUC" reading - the average reading of indicating device that forms the integral part of the enclosure.

10. Calibration results without adjustment.

Tha result ol U is stated as the standard of
1oz ity of ' 5% The standard inty of has teen
- End of Report -

by the coverage lactor k. which for a normal distribution corresponds

with UKAS M3003

ey

36" Soi Ladprao 122, l.adprao Road,
Phlabphla, Wang Thonglang, Bangkok 10310
Hagep: ana Thongleng, Bang

Rev 09

TEL 02-516-2422
FAX 02-516-6949

CONTACT@AMARC.CO.TH

WWW.AMARC.CO.TH
Effective Date 15/10/21



LIQUID IN GLASS THERMOMETER
Model : Total immersion

Serial No. : 43560
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Calibration Certificate

Certificate No.: 2300368-001-01
Client name: EASTERN THAT CONSULTIONG 1992 CO., LTD.
Address: 682 Meo 11, Sukhapibarmn 8 Rd.,

Nongkham, Sriracha, Chonburi 20230

Pagetol3

Equipment: Liquid-in-Glass Thermometer
Manufacturer: Precision
Model / Type: Total Immaersion
Serial No.: 43560
ID No.: LABE 16/1
Order No.: 2300368
Operation No.: 2300368-001
Date of Receipt: 7 November 2022
Date of Calibration: 15 November 2022
7/
Calibrated by Mr-Nuttapol Niyomchat  Approved by /% :Z_
Specialist ( Mr.Pheraphat Tuanjit )

Manager, Division of Calibration taboratory

Date of Issue: 18 November 2022 Responsible for the Technical Manag

The uncertainties are for a probability of app 1y 95 Y.

This Cenificate s issued in accordance with the conditions of accreditalion granted by the Thai (aboratary Accreditation Schermi
which has assessed the measurement capability of the iaboratory and its traceability to recognized national standards and to the
unirs of measurement realized at the correspanding national standards taboratory. This certificate may not be reproducad other than
In full except with the prior written approval of the Naticnal Food Institute.

F-C5-009 Revision: 01 Date: 20-04-65
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Calibration Report

Certificate Mo.: 2300368-001-01
Equipment: Liquid-in-Glass Thermometer Type: Tota! Immersion
Range: 19 1011 °C Resolution: 0.1 °C
1D No.: LABE 16/1 Senal No.: 43560
Manufacturer:  Predsion
pate of Calibration: 15 November 2022 Page 2013
Location: Temperature Calibration Laboratory, National Food Institute
Environment Condition: Ambient Temperature 23 °C 3 °C.
Relative Humidity S5 % £15 %.

Condition of this results of Calibration:
1. Calibration Method : - In-house methed : W-TE-015 based on ASTM E77-07
- The Calibration is determined by comparing with a known tempesature
from a standard resistance thermometer.
- The temperature Scaie In use at this \aboratory is the Intemational
Tempesature Scale of 1950 ( ITS-90 ).
2. Reference Standard Instrurnent -

Instrument Model Gerial No. |Certificate No.| Due Date Through
BLACK STACK THERMOMETER 156042560 | A39258/A39719 ,
PSL-T 0674/65| 7-Jun-23 TISTR
Platinum Resistance Thermometer [PRT) 5615 808926

Support Equipment ;- Ice point Unit, 1D No.: som. 614/21
Low Temperature Bath (Desp Well Compact Bath), Model: 7381, S/N: B53496,

. Low Temperature Bath (Deep Well Compact Bath), Model: 7341, S/N: ASADS4.
- High Temnparalurs Bath (Deep Well Compact Bath), Model: 6331, S/N: ASADS7.
This certificate is traceabie to Intemational System of Units (ST Units).
_ This certificate was certified only for the instrument we calibrated
_This result of calibration was found accurate as shown on date and place of callbration anly
. Condition of Calibrated item - Good
. Result of Calibrabon : @ Without adjustment D After adjustment

~N U bW

£-05-D12 Revisian: 01 Date: 20-54-85
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Calibration Report
Certificate No.! 2200368-001-C1
Equipment: liquid-in-Giass Thermomater Type: Total Immersian
Range: -l9t0 1011 °C Resciution: 0.1 7
1D No.: LABE 16/1 Serial No.: 43560
Manufacturar.  Pracisian
Date of Calibration: 15 November 2022 Page 2 of 3
Calibration point: 3.0. 25.0 and 50.0 °C
Calibration resuit:
Reporting of ice-point or reference point
. Standard .
UUC: Reading Temperature; Ice Point Correction Value Uncertainty
o ) c) s ()
2.0 0.0032 a0 0.091
Raporting of tamparature calitation point
BucC* Reading Standard Correction Value Uncertainty
Q) Temperature (°C) °c) ()
25.8 249990 0.0 0.088
50.0 45,9943 0.0 0.088

tate
< JUC* : Unit Under Calibration

CCiiag

The report uncartainty of measurement was based on standard uncestainty muliphed dy coverage factpr k= 2.
providing 2 level of confidence of approximately 95 %.
--------- End -—-----— ( e

F £5-042 Revsion: 01 DRe: 20-04-65




pH Meter
Model. : SevenCompact S220

Serial No. : B448305208
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Location of Calibration
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CALIBRATION 0152
CERTIFICATE OF CALIBRATION Page 10of 3
Certificate No. : 23-011524

Sample Code : 23-04833-001
EASTERN THA! CONSULTING 1992 CO., LTD.

683 Moa 11, Sukhapiban 8 Rd., Nongkham,

Sriracha, Chonburi 20230

Asia Medical and Agricultural Laboratory and Research Center Public Company Limited

{Calibration Laboratory)

Equipment pH Meter
Manufacturer : METTLER TOLEDO Model SevenCompact $220
Serial No. : B448305208 1D No. LABE 11/4

Date of Receipt

O1February 2023 Date of Calibration 01 February 2023

Condition of Calibration

1. Environment

11

Ambient temperature : 25.0 + 25 °C 1.2 Relative humnidity 550 % + 150 %

2. Calibration method

In house method WI-CL-019: based on direct measurement by using standard voltage calibrator and using certified reference material
{CRM).
3. Reference standard / Certified reference material

instrument 1D No. Certificate No. Due Date
3.1 Voltage Calibrator LB-AMC-01 22E3240 03 Qctober 2023
3.2 Digital Thermometer LB-TH-33 22107027 02 October 2023
Certified Reference Material Lot, No. Ref No. Expire Date
3.3 Buffer Solution pH  4.008 838357 PH216.L5 15 September 2024
3.4 Buffer SolutionpH  6.985 838358 PH107.L5 15 September 2023
3.5 Buffer Solution pH  10.008 838359 PH220.L5 15 September 2023
4. This certificate is traceable to the international system of unit (Sl Unit).
4.1 instrument No. 3.1 through Technology Pramotion Association (Thailand-Japan).
4.2 Instrument No. 3.2 through Asia Medical and Agricultural Laboratory and Research Center Public Company Limited.
4.3 Buffer Solution No, 3.3 and No. 3.5 traceable ta CPA chem (through primary measurement method-Harned cell using calibrated
thermometer, barometer. and nanovoltmeter Accredited laboratory ISO/IEC 17025 and ISO/IEC 17034).
4.4 Buftfer Solution No. 3.4 traceable to CPA chern (BIM RefN HI-27 LotN 04.06.2021 ; BIM RefN HI-28 LotN 28.05.2021 ; BIM RefN HI-

27 LotN 04.06.2021 ; BIM RefN HI-28 LotN 28.05.2021 Accredited laboratory ISO/IEC 17025 and ISO/IEC 17034).

5. This result of calibration was found accurate as shown on date and place of calibration only.

6. Condition of calibration item : Normal P
o,

Calibrated by

Issue date

The uncertainties are for a \' <
The calibralion cesult is applied only to the above calibrated item and was lound accurale as shown on date and place of calibration only\"—-—f’l \-.___/

#

Mr.Anupong Lakawin Approved by (Ms. Pawana Pan-on)

Scientist Signed for Director
03 February 2023 I,'
bility of imately 95% -

This Cerlificate is issued in wilh the itions of

Iaboratory and ils Lraceability ta recognized national standards and ta Lhe unit of

granted by the Thal Laboratory Accredilation scheine which has assessed {he measurement capablhity of the

realized a\ the corr ing national {aboratory This cerlificate may nol be

reproduced ciber than in full except with the prior writlen approval of the Asia Medica) and Agricultural Laboralory and Research Cenler 2ublic Company Limited (ARiARC}

ASIA MEDICAL AND
A M A R 1 ; AGRICULTURAL LABORATORY
! AND RESEARCH CENTER

REPORT OF CALIBRATION

Equipment :  pH Meter Resolution
Manufacturer METTLER TOLEDO Model

Serial No. B448305208 D No.

Range : -2.000 pH to 20.000 pH ; +2000.0 mV; -5.0°C 0 130.0°C

Results of Calibration

Part 1. DC Voltage measurement

i,
L e

by,

THAILANO

NSC-TIS)-TIS17025
CALIBRATION 0152

Certificate No. :

Sample Code :

0.01pH ; 0.1mV ; 0.1°C
SevenCompact 5220
LABE 11/4

Page 20f3
23-011524
23-04833-001

pH Meter Serial No. B448305208
Nominal Value Applied DC Voltage Average indicator reading Uncertainty Coverage factor

pH mv mv pH my k

0 414.M3 414.0 0.00 + 0.083 2.00
4 177.477 177.5 4.00 + 0.083 2.00
7 0.000 0.1 7.00 + 0.083 2.00
10 177477 -178.3 10.00 + 0.083 2.00
14 -414.113 -413.8 14.00 + 0.083 2.00

Part 2. Performance of Electrode system
METTLER TOLEDO
2365921

Electrode Manufacturer

Electrode Serial No.

Madel

InLab Expert Pro-ISM

Three-Point Calibration at pH4 and pH7 Percent Slope : 99.6 , at pH7 and pH10 Percent Slope : 98.4

Standard Buffer Selution Average indicator reading Error Value Uncertainty Coverage factor
pH (@ 25 °C) pH mv pH pH k
4.008 4.01 184.2 0.002 + 0.0M 2.00
6.985 6.99 8.9 0.005 + 0.070 2.00
10.008 10.01 -166.8 0.002 + 0.010 2.00

361 Soi Ladprao 122, Ladprao Road,
Phlabphla, Wang Thonglang, Bangkok 10310

FM-CL-14

TEL 02-516-2422 CONTACT@AMARC.CO.TH
FAX 02-516-6849 WWW.AMARC.CO.TH
Rev 01 Effective Date 15/10/21
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ncerlanly of maasut2ment L s staterd as the slandard uncaftainly of measurement multiphed by the coverage tacter & which for a neimal distibsion

361 Soi Laddpras 122, Ladprao Road,

Phlabphla, Wang Thonglang, Bangkok 10310
FM-CL-018

1EL 02-516-2422
FAX 02-516-6949
Rev O¢

CONTACT@AMARC.CO.TH
WWW,AMARC.CO.TH
Effective Date 15/10/21
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CALIBRATION 0152
REPORT OF CALIBRATION Page 30f3
Certificate No. : 23-011524
Sample Code : 23-04833-001
Equipment = pH Meter (Digital Thermometer with sensor)
Thermometer readout
Manufacturer METTLER TOLEDO Model SevenCompact $220
Serial No. B448305208 1D No. LABE 11/4
Resolution 01 °c Range 5.0 °Cto 1300 °c
Thermometer sensor
Manufacturer METTLER TOLEDO Mode! InLab Expert Pro-ISM
Serial No. ¢ 2365921 ID No. N/A
Condition of Calibration
1. Environment L1 Ambient temperature 230 °C x 3.0 °C
1.2 Relative humidity 550 % =+ 150 %

2. Calibration method
2.1 The calibration use in house method WI-CL-021 : by comparison with standard thermometer
2.2 The calibration by comparison unit under calibration (UUC) to the standard thermometer in a calibration bath at the
controlled temperature.

23 The temperature scale in use of this laboratory is the international temperature scale of 1990 (ITS-80).

3. Reference standard instrument
Instrument Model ID. No. Certificate No. Due date
3.1 Platinum Resistance Thermometer PT-100 RTD-80 22-107027 02 Qctober 2023
3.2 Thermometer Readout GT-11 LB-TH-33 22107027 02 Octaober 2023
4. This certificate is traceable to the international system of unit (St Unit).

Asia Medical and Agricultural Laboratory and Research Center Public Company Limited (Accreditation Under TLAS Laboratory
Calibration No.0152)

5. This result of calibration was found accurate as shown on date and place of calibration only.

o

. Condition of Calibration item

Results of Calibration

+ Normal

Calibration Average of Unit under calibration Expanded
. . - - - . Coverage factor
point standard reading | Immersion depth Average reading | Correction value uncertainty B

°c vc mm $C; °c °’c

25 25.002 120 25.0 + 0.002 + 0.3 2.00
Notes
- Calibration results without adjustment
The cosult Rxpandecs uncartanty of measurement Uis stated as the standird uncetunty of measurament rattioled by the coverage lactar b whiah far 5 normal distributien corrsponds
10 a covarage probabitity ol appioximalely 957 The standard o mo has heen d clinaceonlance wilb DKAS M00J

- End of repart -

CONTACT@AMARC.CO.TH
WWW AMARC.CO.TH
Fitective Date 15/10/21

351 Sol Ladprac 122, Ladprao Road,

Phiabphla, Wang Thonglang. Bangkok 10310
F-CLQI8

TEL 02-516-2422
FAX 02-516-6949
Rev D8



STANDARD WEIGHT 50 g
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AGRICULTURAL LABORATORY
AND RESEARCH CENTER
Certificate No. :  22-052238
Sample Code : 22-19150-003
Customer

: EASTERN THAI CONSULTING 1992 CO., LTD.
Location of Calibration

Sriracha, Chonburi 20230

CERTIFICATE OF CALIBRATION

683 Moo 11, Sukhapiban 8 Rd., Nongkham,

AMARC | R oo W
AND RESEARCH CENTER ?‘H\______\_-//____/‘?:,:
Tz
NG
; EA
NSC-TISI-TIS17025 'm‘“\
TSI NSC-TISI-TIS17025
CAUBRATION 0152 CALIBRATION 0152
Page 1 of3 Certificate No. 22-052238 Page 2 of3
Sample Code 22-19150-003
Equipment Standard Weight 50 g
Manufacturer METTLER TOLEDO
: Asia Medical and Agricultural Laboratory and Research Center Public Company Limited Class F1
(Calibration Laboratory) Serial No. : N/A
ID No. : LABE 10/1
Equipment + Standard Weight 50 g
Manufacturer : METTLER TOLEDO Result of Calibration :-
Class : F1
Serial No. : NJA
ID Ng. : LABE 10/1
Date of Receipt : 18 May 2022
Date of Calibration : 30 May 2022
Calibrated by Mr. Somwang Sangdee Approved by
Scientist
Issue date 31 May 2022
The are fora of
This Certificate is issued in d
aof the lab:

95%.
The calibration result is applied only to the above calibraled ilem and was found accurete as shown on date and place of calibration only.
with the
y and its

of

Laboratory and Research Center Public Company Limited (AMARC).
361 Soi Ladproo 122, Ladpro Roid,
FM-CL-017

to

{ Mr. Somchai Neampunt)
Phlabphia, Wang Thonglang, Bangkok 10310

Signed for Director
( B

national

-

7
"

|
The result
1 4
granted by the Thai Laboraloty Accredilalion scheme which has assessed the
TEL 02-516-2422
FAX 02-516-6949
Rev.05

normal di

dards and to Lhe unit of measuremant realized at the corresponding

wilth UKAS M3003

of

— dstoa
national standards laboratory. This certificate may not be reproduced other Lhan in full except with the prior wrltien approval of Lhe Asia Medical and Agriculwral

density (pg) of 1.2 kg.m '3

Description !
|

Conventional value of the result of weighing in air. For a weight taken at a reference temperature (t.er) of 20°C, the

conventional mass is the mass of a reference weight of a density (p.s) of 8000 kg.m?which it balances in air of a reference

@ Withols adilstment

Deviation

Conventional

Mass

O

Expanded | Maximum
Uncertainty |
|
1
49.999676 g

{mg)
|

CONTACT@AMARG, CO.TH

WWW.AMARC.CO.TH

Effective Date, 15/10/21

Permissible Error
Q.10

1D No.
+(mg)

of appt

0.30

361 Soi Ladprao 122, Ladprao Road,
FM-CL-064

Phlabphla, Wang Thonglang, Bangkok 10310

U is staled as the standard uncertainty of

LABE 10/1

lied by the
ly 95%. The standard uncertainly of measurement has been delermined in accordance

factor k = 2.0, which for a

/:;_':‘“:
\ \__f! |

TEL 02-516-2422

FAX 02-516-6949

Rev.03

CONTACT@AMARC.CO.TH
WWW.AMARC.CO.TH
Effective Date. 15/10/21
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CALIBRATION 0152
Certificate No. : 22-052238 Page 3 of3
Sample Code :  22-19150-003
Condition of Calibration:
1. Ambient Conditions : Temperature 20 °C + 1.5°C, Relative humidity 50%  10% and air density 1.20 kg/m®
2. Calibration Method : Direct comparison weighing according to OIML R111-1: 2004(E)
3. Reference standard instrument
Instrument Class ID No. Certificate No. Due Date
1) Standard Weight 1 mg to1kg E2 LB-WE-79 21-079366 22 September 2022

4. This certification is traceable to the International System of Unit maintained at : -
Asia Medical and Agricultural Laboratory and Research Center Public Company Limited
( Instrument number 1).

5. Condition of Calibration item: Normal

5 Dewnptmn of Calibrated Item:
Type and Nominal Value : Standard Weight 50 g
Shape : Cylindrical weight with knob
Material : Stainless steel
Case : Wooden Box
| Comments : Recalibration
L =] cas T ———— =
- End of Report -
TO)PN
(2] ‘\ ¥
=g & [ |
361 Soi Ladprao 122, Ladprao Road, TEL 02-516-2422 CONTACTE@AMARC.CO.TH

Phlabphla, Wang Thonglang, Bangkok 10310 FAX 02-516-6949 WWW.AMARC.CO.TH
FM-CL-064 Rev.03 Effective Date. 15/10/21



STANDARD WEIGHT 100 g
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CAUBRATION 0152
Certificate No. : 22-052239 Page 1 of3
Sample Code 22-19150-004
CERTIFICATE OF CALIBRATION
Customer : EASTERN THAI CONSULTING 1992 CO., LTD.

683 Moo 11, Sukhapiban 8 Rd., Nongkham,
Sriracha, Chonburi 20230

Location of Calibration : Asia Medical and Agricultural Laboratory and Research Center Public Company Limited

{Calibration Laboratory)

Equipment . Standard Weight 100 g
Manufacturer : NJA

Class : N/A

Serial No. : N/A

ID Na. : LABE 10/2

Date of Receipt : 18 May 2022

Date of Calibration : 30 May 2022
Calibrated by Mr. Somwang Sangdee Approved by ( Mr. Somchai Neampunt)
Scientist Signed for Director

Issue date 31 May 2022 é
The inties are for 8 confid bility of imately 95%. |'f :] L J \Iv;
|

—)
o /
Py B
The calibration result is applled only to the above calibrated item and was found accurate as shown on dalaM wcﬂu

This Certificate is Issued in d. with the i of ditation granted by the Thai Laboratary Accredilation scheme which has assessed the
of the y and its bility to ized national d: and to the unit of measurement realized at the corresponding
national dard y. This i may not be d other than in full excepl with the prior written approval of the Asla Medical and Agricultural

Laboratory and Research Center Public Company Limited (AMARC).

361 Soi Ladprao 122, Ladprmo Road, TEL 02-516-2422 CONTACT@AMARC.CO.TH
Phlabphla, Wang Thongl: kok 10310 FAX 02-516-6949 WWW.AMARC.CO.TH
FM-CL-O17 Rev.05 Effective Date. 15/10/21

ASIA MEDICAL AND
AQRICULTURAL LABORATORY
AND RESEARCH CENTER

NSC-TISHTIS17025

CALIBRATION 0152
Certificate No. . 22-052239 ’ Page 2 of3
Sample Code 22-19150-004

REPORT OF CALIBRATION

Equipment : Standard Weight 100 g

Manufacturer : N/A

Class N/A

Serial No. : N/A

ID No. : LABE 10/2

Result of Calibration : @ Whhout adpstment

Conventional value of the result of weighing in air. For a weight taken at a reference temperature (t,¢) of 20°C, the

conventional mass is the mass of a reference weight of a density {p,) of 8000 kg.m*which it balances in air of a reference

density (po) of 1.2 kg.m™

Description Deviation Conventional |  Expanded  ° Maximum i 1D No.
' | ! |
| | Mass | Uncertainty | Permissible Error '
i | | / 1
| H
; (mg) | i (mg) | *(mg) .
f $ ! '

100 g | -0471 i 99.999829 g | 016 | 0.50 LABE 10/2 I
The result expanded uncertainty of measurement U is stated as the dard inty of hiplied by the factor k = 2.0, which for a
normal di: dstoe Pt ity of 95%. The standard inty of has been i in d
with UKAS M3003

- ” \
S \ =4 {
e —
361 Soi Ladprao 122, Ladprao Road, TEL 02-516-2422 CONTACT@AMARC.CO.TH
Phlabphla, Wang Thonglang, Bangkok 10310 FAX 02-516-6949 WWW.AMARC.CO.TH
Rev.03 Effective Date. 15/10/21

FM-CL-064
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CAUBRATION 0152
Certificate No. : 22-052239 Page 3 of3

Sample Code : 22-19150-004

REPORT OF CALIBRATION

: Te;mperature 20 °C £ 1.5°C, Relative humidity 50% * 10% and air density 1.18 kg/m®

2. Calibration Method : WI-CL-007 base on OIML R 111-1 : 2004(E)

3. Reference standard instrument

lostrument Class 1D No. Certificate No. Due Date

1) Standard Weight 1 mg to 1kg E2 LB-WE-79 21-079366 22 September 2022
4. This certification is traceable to the International System of Unit maintained at : -

Asia Medical and Agricultural Laboratory and Research Center Public Company Limited

( Instrument number 1).

5. Condition of Calibration item: Normal

6. Description of Calibrated ltem

Type and Nominal Value : Standard Weight 100 g

Shape : Cylindrical weight with knob

Material : Stainless steel

Case: Wooden Box

Comments : Recalibration

- End of Report - .
4 .’,-\,;.:\Y‘.;
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STANDARD WEIGHT 50 g
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AGRICULTURAL LABORATORY
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CALIBRATION 0152
Certificate No. : 22-052237 Page 1 of3
Sample Code : 22-19150-002
CERTIFICATE OF CALIBRATION
Customer . EASTERN THAI CONSULTING 1992 CO., LTD.

683 Moo 11, Sukhapiban 8 Rd., Nongkham,
Sriracha, Chonburi 20230

Location of Calibration : Asia Medical and Agricultural Laboratory and Research Center Public Company Limited

{Calibration Laboratory)

Equipment : Standard Weight 50 g

Manufacturer +N/A

Class : N/A

Serial No. : N/A

D No. : LABE 10/4

Date of Receipt : 18 May 2022

Date of Calibration : 30 May 2022

Calibrated by Mr. Somwang Sangdee Approved by { Mr. Somchai Neampunt)
Scientist Signed for Director

Issue date 31 May 2022 I/

The uncertainties are for a confid bility of i 95%.

The calibration result is applied only ta the above calibrated item and was found accurata as shown on date and place of calibration only.

ditation granled by the Thai Laboralory Accreditation scheme which has assessed the

This Centificate is issued in with the itions of
of the lab y and its ility 1o i national dards and 1o the unil of measurement realized al the corresponding

national standards laboratory. This certificate may nol be reproduced other than in full except with the ptlor wrilten approval of the Asia Medical and Agricultural

Laboralary and Research Center Public Company Limited (AMARC).

TEL 02-516-2422 CONTACTEAMARC,CO.TH
FAX 02-516-6949 WWW.AMARC.CO.TH
Effeclive Date. 15/10/21

361 Soi Ladpean 122, Ladprao Road,
Phiabphla, Wang Thonglang, Bangkok 10310
FM-CL-077 Rev.05

ASIA MEDICAL AND
A M A R‘ : AGRICULTURAL LABORATORY
AND RESEARCH CENTER

NSC-TISI-TIS17025

CAUIBRATION 0152
Certificate No. : 22-052237 Page 2 of3
Sample Code ¢ 22-19150-002
REPORT OF CALIBRATION
Equipment : Standard Weight 50 g
Manufacturer : N/A
Class N/A
Serial No. : N/A
ID No. : LABE 10/4
Result of Calibration : CLTELE O adfustnent

Conventional value of the result of weighing in air. For a weight taken at a reference temperature (l,o} of 20°C, the

conventional mass is the mass of a reference weight of a density (p,) of 8000 kg.mwhich it balances in air of a reference

density {po) of 1.2 kg.m™?

Description Deviation i Conventionai Expanded - Maximum 1D No.
f Mass | Uncertainty | Permissible Error |
i (mg) I | (mg) I £(mg)
50 g ! -04n ; 49.999889 g i 0.10 ; 0.30 , LABE 10/4
The result ded inty of U Is stated as the standard i of iplied by Lhe factor k = 2.0, which for a
normal ik cortespondstoa ge p bility of approxil ly 95%. The dard uncertainly of has been din

with UKAS M3003

361 Sai Ladprao 122, Ladprac Road, TEL 02-516-2422 CONTACT@AMARC,CO.TH
Phlabphia, Wang Thanglang, Bangkok 10310 FAX 02-516-6949 WWW.AMARC.CO.TH
FM-CL-064 Rev.03 Effective Date. 15/10/21
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ASIA MEDICAL AND
AGRICULTURAL LABORATORY
AND RESEARCH CENTER
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NSC-TISI-TIS17025

CALIBRATION 0152
Certificate No. : 22-052237 Page 3 of3
Sample Code : 22-19150-002
REPORT OF CALIBRATION
Condition of Calibration ‘ TRy T \
1. Ambient Conditions : Ternperature 20 °C # 1.5°C, Relative humidity 50% + 10% and air density 118 kg/m?
2. Calibration Method : WI-CL-007 base on OIML R 111-1: 2004(E)
3. Reference standard instrument
Instrument Class 1D No, Certificate No. Due Date
1) Standard Weight 1 mg to 1kg E2 LB-WE-79 21-079366 22 September 2022

4. This certification is traceable to the International System of Unit maintained at : -
Asia Medical and Agricultural Laboratory and Research Center public Company Limited
(Instrument number 1).

5. Condition of Calibration item: Normal

[T =y—— = =<
&. Description of Calibrated ltem : T
Type and Nominal Value : Standard Weight 50 g |
Shape : Cylindrical weight with knob l
Material : Stainless steel
Case: Wooden Box
Comments : Recalibration
- End of Report - i“‘—‘
— -
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SPECTROPHOTOMETER
Model : PROVE 100

Serial No. : 1613110857



PARRCK

CERTIFICATE OF CALIBRATION

Instrument SPECTROPHOTOMETER
Model PROVE 100 Function Absorbance measurement.
Date of Calibration : February 13, 2023 All data shown below were final value of standard solution
Customer Name i Eastern Thai Consulting 1992 Co., Ltd. after adjustment,
Procedure used Check Desired Allowed tolerance | Actual Absorbce | Assessment
Solution* Absorbance (Abs.) (Abs.) Yes/No
. . { Abs.) (Abs.)
The wavelength accuracy and the linearity of the absorbance measurement
of photometers are checked using Check solutions according to Merck 445-1 0.198 + 0.020 0.196 Yes
calibration laboratory work instruction.
445-2 0.496 + 0.030 0.493 Yes
445-3 0.994 + 0.040 0.985 Yes
Measurements results 445-4 1.492 + 0.050 1.475 Yes
Function Absorbance measurement. 5251 0.197 +0.020 0.195 Yes
All data shown below as received values of blank solution 525.2 0.494 £ 0.030 0.491 Yes
before adjustment.
- ; . . Y
Check Wavelength Desired Measured Error 225-3 9.986 £ 0.040 0.984 £
Solution Absorbance Absorbance
( Abs.) (nm) (Abs.) (Abs.) (Abs) 525-4 1.482 + 0.050 1.480 Yes
0.000 690-1 0.197 + 0.020 0.197 Yes
0.000 445 0.000 + 0.005 0.000 :
690-2 0.498 + 0.030 0.497 Yes
0.000 525 0.000 + 0.005 0.000 .
690-3 0.985 + 0.040 0.978 Yes
0.000 690 0.000 + 0.005 0.000 0.000 690-4 1.485 + 0.050 1.482 Yes

PARRCK

CERTIFICATE OF CALIBRATION

* Spectroquant Photocheck (Check Solution) Lot : HC35941

- Check solution for this certification is traceable to : Reference Photometer Agilent Cary 4000

checked and calibrated using NIST-grey glass filter SRM 1930 and Holmiumoxide Solution NIST SRM 2034
- Desired absorbance round cell has been calculated from the absorbance of the 1 cm cell using the path length of
the round cell and is entered as the desired

CERTIFICATE No. WO0-02514383

A

Merck Ltd. Thailand

19" Floor, Emporium Tower, 622 Sukhumvit Road
Klongton, Klongtoey, Bangkok 10110

Tel. : +66& (0) 2667 8000

Fax : +66 (0) 2667 8399

Customer Care Center : +66 (0) 2667 8333

A

Merck Ltd. Thailand

19* Floor, Emporlumn Tower, 622 Sukhumvit Road
Kiengton, Klongtoey, Bangkok 10110

Tel, : +66 (0) 2667 BOOO

Fax : +66 (0) 2667 8399

Customer Care Center : +66 (0) 2667 8333

lof4

www.merck.co.th ~— N ._. )

www.merck.co.th



PARRC K

CERTIFICATE OF CALIBRATION

Software version: 1.5.1

Wavelength Accuracy®

Equipment Nominal value Tolerance limif™ Actual value Result
Holmium Oxide 361.25 nm 360.1 - 362.5 nm 360.8 nm P
Liquid Filter 536.55 nm 535.4 - 539.3 nm 536.9 nm P
Hellma 667-UVS 640,55 nm 639.4 - 642.8 nm 640.9 nm P
Photometric Accuracy”

Equipment Wavelength Nominal value Tolerance limif™ Actual value Result
Neutral Density 440 nm 1.079 A 1.067-1.091 A 1.083 A P
1.00 Abs. 546 nm 1.012A 1.004 -1.020 A 1.015A P
Hellma 666-F4 635 nm 1.050 A 1.042 - 1.058 A 1.051 A P
Stray Light®

Equipment Wavelength Nominal vailue Actual value Result
UV-VIS Standard 2 I 340 nm =0.10 %T 0.05 %T [
Sodium Nitrite
Solution
Self-test Hard | P

A

Merck Ltd. Thailand

19* Floor, Emporium Tower, 622 Sukhumvit Road

Klongton, Klongtoey, Bangkok 10110

Tel. : +66 {0) 2667 B000
Fax : +66 (D) 2667 8399

Customer Care Center : +66 (0) 2667 8333

No visual flaws, no burrs, no loose parts and fastenings

www.merck.co.th

PARRCK

CERTIFICATE OF CALIBRATION
INSTRUMENT : SPECTROPHOTOMETER

MANUFACTURER : Merck KGaA, Darmstadt, Germany

MODEL PROVE 100
SERIAL No. 1613110857
|
CLIENT Eastern Thai Consulting 1992 Co., Ltd.

DATE OF ISSUE : February 13, 2023

APPROVED SIGNATORY

NAME Mr.Rawat Rattanachetthakul
(SERVICE ENGINEER)
¥ i
SIGNATURE

This certificate may not be reproduced except in full unless permission for the
reproduction has been obtained in writing from the laboratory.

CERTIFICATE No. WO-02514383
i ‘ I — 3“"-@4 (L 40f4
Merck Ltd. Thailand www.merck.co.th e i | _
19'* Floor, Emporium Tower, 622 Sukhumvit Road S (- —_—
Klongton, Klongteey, Bangkok 10110 — S |

Tel, : +66 (0) 2667 8000
Fax : +66 (0) 2667 8399

Customer Care Center : +66 (0) 2667 8333



