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Sample Code :  23-02820-006

CERTIFICATE OF CALIBRATION

Customer : EASTERN THAI CONSULTING 1992 CQ., 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 : X5205DU

Serial No. : 1126323724

1D No. : LABE 05/1

Date of Receipt : 20 January 2023

Date of Calibration : 20 January 2023

Calibrated by Mr. Thanadol Pholthep Approved by (Mr. Sornchai Neampunt)
Scientist Signed for Director

Issue date 25 January 2023

r 1 — \ r 4
The uncertainties are for a canfidence probability of approximately 95%. \ \ ] ] \
hh.ﬁy é’f u _J

The calibration result is applied only to the above calibrated item and was. found accurate as shown on date and place of ealib.

This Certificate is issued in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation scheme which has assessed the
measurement capabilily 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)

361 Soi Ladprao 122, Ladprao Road, TEL 02.516-2422 CONTACT@AMARC.CO.TH
WWW.AMARC.CO.TH

FAX 02-516-6949
Phlphphify Wang Thonglang. Bangkok 10310 Rev.05 Elfective Date, 15/10/21
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Certificate No. ¢ 23-006683 Page 2 of4
Sample Code :  23-02820-006

REPORT OF CALIBRATION

Equipment : ELECTRONIC BALANCE
Manufacturer : METTLER TOLEDO
Model : XS205DU

Capacity : Max81g/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 {7 Before adjustment [ After adjustment
Nominal value 40 80 . E
No adjustment .
Standard weight 40.000042  80.000045
[ Adjustment . .
Average reading of indicator 40,00015 30.00019
Standard deviation 0.000004  0.000007 -
Unit: g Range: 200 [ Before 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 - .
= _ 0
d WY DY\
TEL 02-518-2422 CONTACT@AMARG.CO.TH

351 Soi Ladpran 122 Ladpraa Road,

EEE ang Thongtang, Bangkok 103 WWW.AMARC.CO.TH
P, W h Bangkok 1 )
E\ 2, 3

FAX 02-516-6949 .
Rev.03 Effective Date. 15/10/21
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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 i'-est Point Sensitivity, S
o . 0.99800 0 0.9980
40 0.99800 100 0.9980
80 0.99809 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 0.00000 0.00000 0.0000090 2.01

0.01 0.0100036 0.01000 0.00000 0.0000093 2.01

0.1 0.10000862 0.10000 0.00001 0.000012 2.00

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 20.000M -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

-
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The result expanded uncertainty of measurement U is stated as the standard uncertainty of measurement multiphed by the coverage factor k. which for a narmal

distribution corresponds to a coverage probability of appraximately 95%, The standard uncertainty of measurement has been determined in accordance with
UKAS M3003

361 Soi Ladprao 122, Ladprao Raad, 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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23-02820-006

REPORT OF CALIBRATION

Sample Code

Result of Calibration :
4. Eccentric or off-centre loading

Deviation of the measurement value through off - center (eccentric) loading. The carner load increases with the weight of

the load and its removal from the center of the pan support.
O arde
Weighing pan (O Triangular Test weight: 50 and 100
@ Rectangular Unit: g
Range 80 200 -
Position Reading of indicator Reading of indicator ';EL Gy
1 50.00014 100.0001 \ﬁ'
2 50.00014 99.9998 ol =
a 50.00006 100.0000 = N
4 50.00010 100.0001 T o
5 50.00017 100.0001 [ & 2
6 50.00014 100.0001 O}J}C‘\ p
Maximum difference 0.00008 0.0003 % g
Condition of Calibration
1. Calibration Method : WI-CL-004 base on UKAS LAB 14: 2018 6.|Ambient conditions Min Max
2. This result of calibration was found accurate as shown on date and Temperature (°C) 2.3 224
place of calibration only. Relative Humidity (%Rh) 38.2 404
3. Condition of Calibration item: Normal Air pressure (hPa) 10084 | 10101

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 Public
Company Limited (Instiument number 1).
5. Reference standard instrument :
Instrument Class  ID.No. Certificate No, D.e Date
1} STANDARD WEIGHT 1mgto1kg E2 LB-WE-57 22-060639 27 June 2023

- End of Report -

361 Soi Ladprao 122, Ladprao Road, TEL 02-516-2422 CONTACT@AMARC.CO.TH
Phlabphia, Wang Thonglang, Bangkak 10310 FAX 02.516-6949 WAYW.AMARC.CO.TH
FM-CL-064 Rev 03 Eftective Date. 15/10/21
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[m] 2% Certificate No. : AD2205-163-0001

Date Issued : 20-May-22

Customer : Eastern Thai Consulting 1992 Co., Ltd.
683 Moo 11 Sukhapibamn 8 Rd., Nongkham, Sriracha, Chonburi 20230
Equipment : Analog Barometer
Manufacturer : Barigo
Model H
Serial No. HI
ID No./Tag No. : BM001/41
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 International System of Units (ST).

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: Page 1 of 2

( Mr. Nathapong Krudaum)
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Certificate No : AD2205-163-0001

Environment Ambient Temperature : (25 £2)°C
Relative Humidity : (50 = 15)%RH
STD Reading UUC Reading (hPa) UUC Reading (hPa) UUC Error Uncertainty
hPa Before Adjusted After 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 : Pressure Medium Air : Density = 1.19 kg/m’ @ 20°C, 1 bar

Mounting Position Vertical

Reference Level at center of its dial
Deseription of UUC : Range 955-1075 hPa Absolute
Calibration Range 990 - 1030 hPa Absolute
Scale Interval ! hPa
Resolution 0.5 hPa Absolute

Condition As-Received : Used Item
The measurment results and statements of conformity with specification only relate to the item calibrated.
Messurement Standards Used & Traceability :

The International Systern of Units (SI) through
iRPC Certificate No. CL1-P210086 for Reference Pressure Monitor Serial No. 1598, Due 08-Nov-22

Codz

d

End of Certificate
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CERTIFICATE OF CALIBRATION Page 10f3 CALIBRATION 0152
Certificate No. : 23-006679 REPORT OF CALIBRATION Page 20of 3
Sample Code :  23-02820-002 Certificate No. : 23-006679
Customer . EASTERN THAI CONSULTING 1992 CO., LTD. Sample Code : 23-02820-002
683 Moo 11, Sukhapiban 8 Rd., Nongkham, Results of Calibration
Sriracha, Chonburi 20230 Resolution . 05 °C
Location of Calibration EASTERN THAI CONSULTING 1992 CO., LTD. 1. Reporting of Temperature
(Hot Lab)
Equipment . Temperature controlled enclosures (Hot air oven) (;j::a(:: Se::;:(oc) ‘ea:::z ol - Meas:;ed 1e;nzerau;re al, each positions (°C) Uncertainty Coverage
Manufacturer Memmert Model UFE 500 5 | #6 | #7 | #8 | #0™ + (°C) factor k
Serial No. . G51.0182 D No. . LABE17/4 104 103.5 103.5 104.10 | 104.08| 103.87103.99|104.08| 104.08 103.96| 104.01| 103.84 0.47 2.00
Date of Receipt . 20 January 2023 Date of Calibration  : 20 January 2023 2. Characterization results
Condition of Calibration Calibration point (°C) Stability + (°C) Uniformity (°C) Overall variation °C)
1. Environment 11 Ambient temperature ; Maximum 279 °C Minimum 253 °C 104.0 0.08 0.32 0.39
1.2 Relative humidity Maximum 508 % Minimum 385 %
1.3 Line voltage supplied Maximum 2219 VAC Minimum 218.5 VAC Notes
2. Galibration method - UUC* = Unit Under Calibratio
TLAS-G-20: Guidelines for calibration and checks of temperature controlled enclosures.
3. Reference standard instrument
{nstrument ID No. Certificate No. Due Date
Data Acquisition Wwith Sensor LB-DA-11 (RTD-138 to RTD-146) 22-040309 21 April 2023
(RTD-Pt100)
4. This certificate is traceable to the international system of unit (81 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
Calibrated by Mr. Sarawoot Thammo Approved by (M. Sernchal Neampunt)
Scientist Signed for Director
{ssue date 24 January 2023
The uncertainties are for 3 i bility of ly 95% 3 —’ \1_( o '/-._'-:\\ ﬁr_\ ‘
The calibration result is applied only 10 lhe above calibrated item and was found accurate as shown on date and place of calibration only e [ ::,/ 1’- Y,
This Certificate is issued in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation scheme which has assessed the measurement capabilily of thi = J
laboratory and ils ility 10 ized national dards and to the unil of measurement realized at the corresponding national standards laboratory This cartificate may not b .
reproduced other than in full except with the prior writran approval of the Asia Medical and Agricultural Labaratory and Research Center public Company Limited (AMARC)
361. Sﬂl Ladprau 123. Ladprao Road. TEL 02-516-2422 CONT“CTI&‘I’\MMC.CD
z WWW.AMARC.CO. 361 5ai Ladprao 122, Ladprac Road, TEL 02-516-2422 CONTACT@AMARC.CO.TH

ot-—Thmandann Rannkok 10310 FAX 02-516-6949
Pubnt

Effective Date 15/101 Phlapphla, Wang Thonglang, Bangkok 10310

WWW.AMARC.CO.TH

Effnrtiua Nara 15/10121

FAX 02-516-6849
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REPORT OF CALIBRATION Page 3of3
Certificate No. : 23-006679
Sample Code : 23-02820-002

Results of Calibration

Notes ]/
. . . #2Z #a
1. Sensor installation locations

11 All sensors at any corners or walls should be positioned

(]
5 cm (a x b x ¢} from the wall. R #a
“ 9ﬂ$x—|1ww awenine

1.2 The reference sensor is preferably located of the geometric center

il
of the chamber. 76T He,
H
2. Interior dimensions approx of chamber : !
HE A _we _J#T D
W= 56 cm; D= 40 cm;H= 48 cm \,L,cg_
. . 0/ v -

3. Air valve or fresh air level  : Off = “h,
4. Fanlevel : Open -‘——L——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 - 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. Stabifity - one-half of the greatest maximum difference of measured temperatures at any one sensar.

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 expanded uncertainty of measurement U is stated as the standard uncertainty of measurement multiplied by the coverage factor k, which for a normal distribution corresponds.

to a coverage probability of appraximately 95% The standard uncertainty of measurement has been determined in accordance with UKAS M3l

- End of Report -
361 50i Ladpras 122, Ladprao Road, TEL 02-516-2422 CONTACT@AMARC.CO.TH
Phlabphia, Wang Thonglang, Bangkok 10310 FAX 02-516-6949 WWW.AMARC.CO.TH
Sl Rev 09 €ffective Date 15/10/21



TISCH ENVIRDNMENTAL, INC.
145 SOUTH Minm Ave
VitLage o CLEvEs, OH

Tlga-l

45002
513.467.9000
877.263.7610 T
r - vi fenmental 513.467.9009 =:;LF"EE
ORIFICE TRANSFER STANDARD CERTIFICATION WORKSHEET TE-5025A
Date - Mar 24, 2016 Rootsmeter S/N 0438320 Ta (K) - 295
Cperator Alsch Orifice I.D. - 0136 Pa (mm) - 742.95
: —-==-=n_=______==========:;_
METER ORFICE
PLATE VOLUME VOLUME DIFF DIFF DIFF DIFF
OR START sTOP VOLUME TIME Hg H20
Run # ! (m3) (m3) (m3) (min) (mm} (in.)
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 5.5G
S NA NA 1.00 0.6690 12.6 8.00
DATA TABULATION
i (x axis) (y axis) (x axis) (y axis}
Vstd Qstd Va Qa
0.9832 0.7337 1.4054 0.9957 0.7430 0.8911
0.9791 1.0296 1.9875 0.9915 1.0426 1.2603
0.%770 1.1481 2.2221 0.9894 1.1626 1.4090
0.9760 1.2006 2.3305 0.9884 1.2157 1.4778
0.9707 1.4510 2.8107 0.9830 1.4694 1.7825
Qstd slope (m) = 1.96262 Qa slope (m} = 1.228%96
intercept (b) = -0.03249 intercept (b} = -0.02066
coefficient (r) = 0.99993 coefficient (r) = 0.9999z
y axis = SQRT(H20(Pa/760) (298/Ta)] y axis = SQRT{H20{Ta/Pa))
CALCULATIONS
Vstd = Diff. Vol([(Pa-Diff. Hg)/760] (258/Ta)
Qatd = Vstd/Time
Va = Diff Vol [(Pa-Diff Hg)/Pa]
Qa = Va/Time

For subsequent flow rate calculations:

Qstd = 1/m{ [SQRT (H20(Pa/760) (298/Ta)}]- b}
Qa = 1/m{ [SQRT H20(Ta/Pa)}- b
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Page 10f2
22-068062

CERTIFICATE OF CALIBRATION
Certificate No. :
Sample Code : 22-24591-002
EASTERN THA] CONSULTING 1892 CO., LTD.

683 Moo 11, Sukhapiban 8 Rd., Nongkham,

Customer

Sriracha, Chonburi 20230
Location of Calibration : Asia Medical and Agricultural Laboratory and Research Center Public Company Limited

(Calibration laboratory)

Equipment Digital thermo-hygrometer
Manufacturer z testo Model 608-H1
Serial No. + 45106737 ID No. LABE 09/7
Date of Receipt 3 22 June 2022 Date of Calibration 24 June 2022
Condition of Calibration
1. Environment 1.1 Ambient temperature : 230 °C+ 30 °C
1.2 Relative humidity : 560 % + 150 %

2. calibration method
2.1 In-house method: WI-CL-045 By comparison with thermometer standard / chilled mirror hygrometer in controlled chamber,
2.2 The calibration by comparison unit under calibration {(UUC) to the thesrmometer standard / chilled mirror hygrometer in

a chamber at the controlled temperature / relative humidity.

3. Reference standard instrument
Instrument Model iD No. Certificate No, Due Date
3. Chilled Mirror Optidew Vision LB-DP-01 & LB-DP-01 (DP) TH-0014-22 16 February 2023
3.2 Digital Thermometer Optidew Vision LB-DP-01 & LB-DP-01 (Temp.) 22-029549 14 March 2023
3.3 Digital Thermometer 34972A LB-DA-07 with RTD-89 21-072473 13 September 2022

4, This certificate is traceable to the international system of unit (Sl Unit).

4.1 Instrument No, 3.1 through National Institute of Metrology (Thailand). ~

4.2 Instrument No. 3.2 and 3.3 through 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

Calibrated by Miss Pornsuda Lohabal Approved by {Mr . Somchai Neampunt)
Scientist ignad foc Dir:
Sig . 991_‘7":\. D
lssue date 27 June 2022 ’9{ O 9
. . sty 955 = J U
The culds &t 10 the fiem and was found accurate as shawn an date and place of callbeation anly

This Cextificate Is issued in accardance with the canditions of accreditatian granied by the Thal Labasalory Accreditatlon scheme which has assessed tlie measurement capablity of the
laboraloy and its traceahilily to recognired nalonal standards and 1o the unit of realized at Iha nallanal standards laboratory. This certificata may not be
1epioducid olher than in fult except with the pilor wiliten approval of the Asla Medical and Agricultural Laboralory and Research Center Public Company Limited (AMARC),

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

Phiabphla, Wang Thonglang, Bangkok 10310 FAX 02-516-6949 WWW.AMARC.CO,TH
FM-CLI14 Rav O Effective Date 15/10/2)
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Results of Calibration

Temperature measurement

REPORT O
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Page 2of 2

Certificate No. : 22-068062
Sample Code : 22-24591-002

Resolution : 01 °c
Range : 0 °C to 50 °C
Calibration Average of_ standard reading Unit under calibration Expanded
point Controlled humidity Temperature Average reading Correctlon value uncertainty
°c %RH oc o °c °c
20 S0 20.00 20.2 - 0.20 + 0.39
25 50 25.00 249 + 0.0  0.39
30 50 30.00 29.8 + 0.20 1+ 0.39
Humidity measurement
Resolution ¢+ 03 %RH
Range : 10 %RH 10 895 %RH
Calibration Average of standard reading Unit under calibration Expanded
point Air temperature Calculated humidity A ge reading Correction value uncertainty
%RH °c %RH %RH %RH %RH
45 25.00 4513 51.4 - 6.27 +1.3
60 25.00 60,03 66.5 - 6.47 £15
75 25.00 75.20 815 - 6,30 +17
Notes
- Calibration results without adjustment.
The result of U ls staled as d ol muhiplied by the coveraga laclar k, which lor a normal disuibution corresponds
10 probability of The standard of has been with UKAS M2
- End of Report -
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361 Soi Ladprao 122, Ladprao Road,

Phlabphla, Wang Thonglang, Bangkok 10310
FM-CL-O8

TEL 02-516-2422
FAX 02-516-6949
Rev 09

CONTACT@AMARC.CO.TH
WWW.AMARC,CO.TH
Effectlve Date 15/10/21



Airgas Specialty Gases

ﬂi rgag ‘Alrges USA, LLC
3 600 Union Landing Road

an Alr Liquide company 2:;;:2":5“’ NJ 08077-0000

CERTIFICATE OF ANALYSIS

Grade of Product: EPA Protocol
Part Number: EQ4NI99E15ACXSC Reference Number: 82-401135335-1
Cylinder Number: EB0052815 Cylinder Vaolume: 144.4 CF
Laboratory: 124 - Riverton (SAP) - NJ Cylinder Pressure: 2015 PSIG
PGVP Number: B52018 Valve Outlet: 660
Gas Cade: CO,NO,NOX,S02,BALN Certification Date: ~ Mar 13, 2018
Explration Date: Mar 13, 2026
Certificati din with “EPA Treceabllity Protocol for Assay and Certification of Gaseous Calibration Standards (May 2012)" document EPA

600/R-12/531, using the essay does not require correction for analytical interference. This cylinder has a total analytical

st
uncerteinty as sialed below wﬂh a confidence level of 95% There are no significant impurities which affect the use of this mixture. All areona
basls unless ise noted.
Dohictlise This Cyindochelow o0 poig. L2, 07 magepascals,
ANALYTICAL RFSUUI'S
Component Requested Actual Total Rel Assay
C trati Method Uncertainty Dates
NOX 50.00 PPM §0.55 PPM G1 +i= 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 Balance
e — e ————
CALIBRATION STANDARDS
Type LotID Cylinder No Concentration Uncertainty Expiration Date
NTRM 16060607 CC442564 50.42 PPM NITRIC OXIDEMITROGEN +/-0.8% Jun 27, 2020
PRM 12367 APEX1099237 9.82 PPM NITROGEN DIOXIDE/AIR +H-2.0% Jun 02, 2017
GMIS 0315201604 CC503358 4.975 PPM NITROGEN DIOXIDE/NITROGEN +-1.6% Mar 15, 2018
NTRM 16011025 CC473218 49.02 PPM SULFUR DIOXIDE/NITROGEN +/-0.8% Jun 07, 2022
NTRM 12080735 CC356192 2498 PPM CARBON MONOXIDE/NITROGEN +-0.6% Dec 14, 2026
The SRM, PRM or RGAM noted obove is only in.reference to the GMIS used in the and not of tho analysis.
ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipoint Calibration
Nicolet 6700 APWA100391 CO FTIR Feb 08, 2018
Nicolet 6700 APW1100391 NO FTIR Feb 15, 2018
Nicolet 6700 APW1100391 NO2 FTIR Feb 16, 2018
Nicolet 6700 APW1100381 SO2 FTIR Mar 01, 2018

Triad Data Avallable Upon Request
NOTES:NET WEIGHT: 10.43lbs

GROSS WEIGHT: 60.93lbs
PO# 5218000763

This calibration std. has been certified in accordance with the May 2012 EPA Traceability Protocf
Document EPA-600/R-12/531. All testing processes and measurements conform to the req

document shall not be reproduced in full without written approval of the issuer.

TESTING CERT No. 3082.05

Release —_ _'(‘\?gu of 82-401135336-1
~ N

|
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Test Calibrated Report
Sulphur Dioxide Analsyzer
Date : March 08, 2023 Time : 13:00
Model.: APL ?_:wcm. Serial Number : 3139
Standard Qw..a.” 51.65 PPM
Instrument Status
RANG ( PPB) 500 DARK PMT (<50 mV )
STABIL(<1PPB) | 2.661 DARK LAMP (<50 mV)
SAMP PRESS ( Ambient+/-2 in-HG-A } . 29.6 SLOPE(1.0+/-0.3)
SAMPLE FLOW ( 650+/-10 cc/min ) 1.1aMmWo‘] OFFSET (<100 mV )
PMT SIGNAL ( 0+/-100 mV ) : .AMW| HVPS (400-900 V)
NORM PMT ( 0+/-100 mV ) mwml RCELL TEMP (50 C +/-1)
UV LAMP (3500-4000mmV ) I.ummm.m BOX TEMP ( Ambient +/- 5}
UV LAMP RATIO (%) 96.4 B PMT TEMP(7C +/-2)
STR. LGT ( <60 PPB ) 124873
ETEST PMT Reading OK
S0O2 Reading QK
OTEST  PMT Reading |r|O.w“,||I
SO2 Reading 1 IIOWI |

246

-1.500

.o..wﬁ
250
778.0

s00
35.8

g3

Calibrated Setting
[nitial Reading ( Before Adj. ) Final Reading ( After Adj. )

Span Set Concentration Analyzer Response Analyzer Response Error
Point (PPB) (PPB) (PPB) %
Zero 0.0 -1.45 0.00 -
Span 400.0 3925 399.8 -0.05

A

ibraged By

COPY



=  EASTERN THAI CONSULTING 1992 CO., LTD

633 Mao 11 3Suxhapibarn 8 Rd., Nongknam, Sriracha, Chonoun 20230
. Tel. 0-3848-%1197, 0-33975-3031-2 Fax : 3-3348-2035
{T02s Weonsite . hup//fwww etc1892 com  E-mail . «nfo@eiz:932 com
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Test Calibrated Report

Nitrogen Oxide Analyzer

Date: January 14, 2023 Time : 9:00
Model. APL T200 Serial Number: 6757
Standard Gas : 50.31 PPM

Instrument Status

Anto~Zero (-20to 150 mV ) 76.5 N Offset ( mV ) -4.3
Box Temp.(Ambient Temp.plus 3-7 323 NO:x Slpoe 0917
HVPS (400 t0o 900 V. ) 595 Nox Stabiliy ( PPB to PPM ) 0.05
Moly Temp. (315 +/-5) 314 O: Flow (80 +/-15) 75.0
NO Norm Offset ( mV ) -6.3 PMT Signal (mV ) 95.7
NO Slope 0.921 PMT Temp. (7 +/-2) 7.1

NO Stability ( PPB to PPM ) 0.04 R: Cell Press { 2-10 in-Hg-A ) 7.1

Ny Stability ( PPB to PPM ) 0.04 R+ Cell Temp. (50 ¢/ 1) 50.00
Norm PMT ( mV ) 0.7 Sampe Flow ( 500 +/- 50 ) 492

Sample Press ( in-Hg-A, Ambient ) 28.6

PMT Reading OK

ETEST NO Conc Reading oK

OPTIC TEST NOx Conc Reading OK
PMT Reading oK

OTEST NO Conc Reading OK

NOx Conc Reading OK

Calibrated Setting

Initial Reading ( Before Adj. ) Final Reading ( After Adj. )
Span Set Concentration Analyzer Response Analyzer Response Error
Point (PPB) (PPB) (PPB) %
Zero NO 0 -2.69 0.00 -
Zero NOx 0 -2.40 0.00 -
Span NO 400 404.9 399.8 -0.05
Span NOx 401 402.2 401.7 0.18

Calibrated By :




Date : March 25,2023

Model.:  APSA-370

Standard Gas :

51.65 PPM

Conc Signal
Light intenstty
Cell Temp

5V Power

24 V Power
Sample Flow Rate
Pump Pressurs

Atmospheric Pressure

Time :

Serial Number :

Instrument Status

Calibrated Setting

Test Calibrated Report

Sulphur Dioxide Analyzer

13:00

3XLWFYVJ

13.5mV

3543 mV

342C

S0V

240V

700 ce/min

SERENH

10: 2 kPa

[nitial Reading ( Before Adj. ) Final Reading ( After Adj. )

Span Set Concentration Analyzer Response Analyzer Response Error
Point (PPB) (PPB) (PPB) %
Zero 0.0 0.14 0.0 -
Span 400.0 393.8 400.3 0.08

Span SO2 094552

Calibrated By -




Test Calibrated Report

Nitrogen Oxide Analyzer

Date:  March 25,2023 Time : 13:00
Model.: APNA-370 Serial Number : XXSSJ4FM
Standard Gas : 50.31 PPM

Instrument Status

NOx Signal 9.2mV
NO Signal 1.8 mV
Detector Temp. 408 C
5 V Power 50V
24 V Power 237V
Sample Flow Rate 700 cc/min
Pump Pressure 81.7 kPa
Atmospheric Pressure 101.0 kPa
Calibrated Setting
[nitial Reading ( Before Adj. ) Final Reading ( After Adj. )
Span Set Concentration Analyzer Response Analyzer Response Error
Point (PPB) (PPB) (PPB) %
Zero NO 0.0 1.2 0.0 =
Zero NOx 0.0 23 0.0 =
Span NO 400 410.1 400.0 0.00
Span NOx 401 400.1 401.1 C.02 _
Span NO 1.1960 P

Span NOx 12167 mH_ .\ﬁuv T;J/..\ﬂ

Calibrated By



Test Calibrated Report

Sulphur Dioxide Analyzer

Time : 13:00

Serial Number : 6457

Instrument Status

Date : March 27,2023
Model.: APL T100
Standard Gas : 51.65 PPM
Rang ( PPB) 500
Box Temp. ( Ambient +/- 5 ) 353
Dark Lamp. (<50 mV ) -0.1
Dark PMT ( <50 mV ) 17.1
HVPS (400-900 V) 5730
UV Lamp Ratio ( %0 ) 83.5
Norm Offset 0.5
Norm PMT{ 0+-100 mV ) 20.2
Offsert <100 my 3 0.042
ETEST  PMT Reading OK
SO2 Reading 0K
OTEST  PMT Reading OK
SO2 Reading OK

PMT Signal ( 0+/-100 mV }

PMT Temp. (7 C+/-2)

Pressure ( Ambient+/-2 in-HG-A )

RCell Temp. (50 C +/-1}

Sample Flow ( 650+/-10 ¢c/min )

SLOPE (1.0 +/-0.3)
Seability (<1 PPB)

Stray. Light ( <60 PPB )

LV Lamp ( 3500-2000m\ )

Calibrated Setting

15.8
8.3
272
50.0
666.2
o.w.\.d
0.08
5.1

20390

[

[nitial Reading ( Before Adj. ) Final Reading ( After Adj. )
Span Set Concentration Analyzer Response Analyzer Response Error
Point (PPB) (PPB) (PPB)
Zero 0.0 G.08 =
Span 400.0 406.1 400.2 0.05

Calibrated By

e
o

O
w
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Test Calibrated Report
Nitrogen Oxide Analyzer
Date:  January 13, 2023 Time : 9:00
Model. APl T200 Serial Number : 7355
Standard Gas : 50.31 PPV
Instrument Status
Anto-Zaro (<20 fa 150 mV ) 17.6 NO: Offsat ( mV ) 11.2
Box Temp.(Ambient Temp.plus 3-7,  33.7 NOx Slpoe 1.145
HVPS (400 t0 900 V. ) 634 Nox Stabiliy ( PPB to PPM ) 0.18
Moly Temp. ( 315 +/-5) 315 Os Flow ( 80 +/-15 ) 90.0
NO Norm Otfset (mV ) 9.0 PMT Signal (mV ) 18.1
NO Slope 1.144 PMT Temp. (7 +/-2) 6.9
NO Stability ( PPB to PPM ) 0.08 R« Cell Press ( 2-10 in-Hg-A ) 3.6
NO: Stability ( PPB to PPM ) 0.08 R« Cell Temp. ( 50 +/-1) 50.00
Nom PMT{mV ) 348 Sampe Flow ( 500 +/- 50 ) 479

Sample Press ( in-He-A. Ambient ) 28.7

PMT Reading OK

ETEST NO Conc Reading oK

OPTIC TEST NOx Conc Reading OK
PMT Reading oK

OTEST NO Conc Reading oK

NOx Conc Reading oK

Calibrated Setting

Initial Reading ( Before Adj. ) Final Reading ( After Adj. )
Span Set Concentration Analyzer Response Analyzer Response Error
Point (PPB) (PPB) (PPB) %
Zero NO 0 0.00 0.00 -
Zero NOx 0 0.00 i 0.00 =
Span NO 400 393.2 3994 -0.14
Span NOx 401 391.6 400.5 -0.12

\FM 37 |

Calibrated By :
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Certificate No. ;. 23-006683

Sample Code 23-02820-006

NSC-TISI-TIS17025
CALIBRATION 0152

Page 1 of4

CERTIFICATE OF CALIBRATION

Customer : EASTERN THAI CONSULTING 1892 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 : X$205DU

Serial No. : 1126323724

ID Mo. = LABE 05/1

Date of Receipt : 20 lanuary 2023

: 20 January 2023

Date of Calibration

Calibrated by Mr. Thanadol Pholthep

Scientist
Issue date 25 January 2023
The uncertainties are for a fide ility of approxi ly 95%.

Approved by

(Mr. Somichai Neampunt)

Signed for Director

This Certificate is issued in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation scheme which has assessed the
bility of the labs y and its bility to recognized national standards and to the unit of measurement realized at the carresponding

national standards laboratory. This cerlificate may nat 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.
Phihphia, Wang Thonglang, Bangkok 10310

TEL Q2:516-2422
FAX 02-516-6949
Rev.05

CONTACTEAMARG.CO.TH

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

AMARC

Certificate No.

Sample Code B

Equipment :
Manufacturer :
Model :
Capacity :
Resolution :
Serial No. :

ID No. :

Result of Calibration
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CALIBRATION 0152
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23-02820-006

REPORT OF CALIBRATION

ELECTRONIC BALANCE
METTLER TOLEDO
X$205DU

Max 81g/220g
0.01mg /0.1 mg
1126323724

LABE 05/1

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 handfing of the

balance is also included in the standard deviation.

Unit: g

No adjustment

D Adjustment

Unit: g

No adjustment
{1 Adjustment

Range: 80 [ Before adjustment [[] Atter adjustment
Nominal value 40 80 : L
Standard weight 40.000042  60.000045

Average reading of indicator 40,00015 $0.00019

Standard deviation 0.000004  0.000007

Range: 200 [ Before adjustment [ After adjustment

Nominal value 100 200
Standard weight 100.000022 200.000199
Average reading of indicator 100.0001 200.0004

Standard deviation 0,00004 0.00008 -

361 Soi Ladprae 122, Ladprao Road,
Pphll?_ge_rblg,anng Thonglang, Bangkok 10310

CONTACT@AMARG.COTH

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

TEL 02-516-2427
FAX 02-516-6949
Rev.03



AMARC]|

Certificate No.

Sample Code %

Result of Calibration

2]
RAL LABORATORY
SEARCH CENTER

23-006683
23-02820-006

i
-‘\\‘\\'1 | f'y_,"‘

S

|‘\‘

2

)

A
%

A
RO

THAILAND

NSC-TISI-TIS17025
CALIBRATION 0152
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REPORT 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
Test Point
Q
40

80

3. Departure of indication from nominal value, Linearity

Unit: g
Nominal Standard Average Reading
Value Value of Indicator
Unload 0.0000000 0.00000
0.01 0.0100036 0.01000
0.1 0.1000062 0.10000
1 1.0000036 1.00001
5 5.0000044 5.00003
10 10.000000 10.00007
20 20.000016 20.000M1
50 50.000029 50.00013
100 100.000022 100.0001
150 150.000051 150.0001
200 200.000199 200.0003

Sensitivity, S
0.99800
0.99800
0.99800

Range :

Correction
Value

0.00000
0.00000
0.00001
-0.00001
-0.00003
-0.00007
-0.00009
-0.00010
-0.0001
0.0000
-0.0001

200
;l'-est Point Sensitivity, S
0 0.9980
100 0.9980
200 ) - 0.8980
Expanded Coverage
Uncertainty Factor (k)
0.0000090 2.01
0.0000093 2.01
0.000012 2.00
0.000014 2.00
0.000020 2.00
0.000032 2.00
0,000036 2.00
0.000067 2.00
0.00016 2.00
0.00023 2.00
0.00028 2.00

=

5 N YN/
A

The result expanded uncertainty of measurement U is slated as the standard uncertainty of measurement

multiplied by the coverage factor k, which for a narmal

distribution corresponds to a coverage probability ofappro_ximarelv 95%, The standard uncertainty of measurement has been determined in accordance with

UKAS M3003

361 Soi Ladpraa 122, Ladprac Road,
Phlabphla, Wang Thonglang, Bangkok 10310

FM-CL-064

TEL 02-516-2422
FAX 02-516-6949

Rev.03

CONTACT@AMART.CO.TH
WWW.AMARC.CO.TH
Effective Date, 15/10/21

W,

ASIA MEDICAL AND o o,

M A R < ; AGRICULTURAL LABORATORY §\\\:1_.//,1->
AND RESEARCH CENTER ﬂu

D
NSC-TIS)-TIS17025
CAUBRATION 0152
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REPORT OF CALIBRATION

Sample Code :

Result of Calibration :

4. Eccentric or off-centre loading

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

the load nd its removal from the center of the pan support. 'j_\‘
O cirdle FRAN
Weighing pan O Triangular Test weight: 50 and 100 i L "._
@ Rectangular Unit: g :,:-’:‘ v3 \_\
Range 80 200 -
Position Reading of indicator Reading of indicator \'D\ af
1 50.00014 100.0001 \Qf
2 50.00014 99.9998 :3' ‘-@vt
3 50.00006 100.0000 £ b
4 50.00010 100.0001
5 50.00017 100.0001
6 50.00014 100.0001
Maximum di‘ference 0.00008 0.0003
Condition of Calibration
1. Calibration Method : WI-CL-004 base on UKAS LAB 14: 2019 6.|Ambient conditions Min Max
2. This result >f calibration was found accurate as shown on date and Temperaturz (°C) 23 4
place of calibration only. Relative Humidity (%Rh) 38.2 40.4
3. Condition of Calibration item: Normal Air pressure (hPa) 10084 [ 10101

4. This certification is traceable to the International System of Unit maintained at : -
« Through the neference standard laboratory of Asia Medical and Agricultural Laboratory and Research Cunter Public
Company Limiled {Instrument nutmber 1),

5. Reference standard instrument =

Instrument Class  ID.Ne,
1) STANDARD WEIGHT 1mgtolkg E2 LB-WE.57

Bug Date
27 Juna 2023

Certificate N,
22-080638

- End of Report -

TEL 02-516-2422 CONTACTEAMARC.LO.TH
FAX 02-516-6949 WWW.AMARC.CO.TH
Rev.03 Effective Date. 15/10/21

361 Soi Ladprao 12 2. Ladprag Road,
Phlabphla, Wang Thonglang, Bangkok 10310
FM-CL-064



' = Airgas Specialty Gases
Alrgas USA, LLC
., 6141 Easton Road

T Bldg 2
an Air Liquids company Plumsteadville, PA 18949
Airgas.com

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number: EO3NI9SE15AC0U4 Reference Number: 1604022422421
Cylinder Number: EB0145030 Cylinder Volume: 1444 CF
Laboratory: 124 - Plumsteadville - PA Cylinder Pressure: 2015 PSIG
PGVP Number: A12021 Valve Outlet: 350
Gas Code: CH4,PPN,BALN Cettification Date: ~ Oct 15, 2021
Expiration Date: Oct 15, 2029
Cadil In with "EPA T Prolacol for Assay and Ceril of Geseous Calibrati (May 2012)" EPA
GOO/R-12/531, using the assay procedures lsted. Amalyiial Mellwdology doss net iduire corection fu anlylical il foence, This uylinden kas @ Wbl analylics]
unceniainty as staled balow with & contidence level of 85%, There are no signiicant impuritles which affact the use of Lhis lion mixture. All ions are on a

mole/mole basis unless otherwise noted.

Do ot Use This %W below 100 & i 0.7 ﬂw

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 Gi +- 1.0% NIST Traceable 10/15/2021
NITROGEN Balance
CALIBRATION STANDARDS
Type LotID Cylinder No Concentration Uncertainty Expiration Date
NTRM 08011503 K002564 246.7 PPM METHANE/AIR +/- 0.6% May 15, 2025
NTRM 200602-06 6162660 243.3 PPM PROPANE/AIR +/-0.5% Mar 17, 2027
= = = = == ————— ===
ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipoint Calibration
Nicofel 1550 FTIR AUP2110285 CH4 FTIR Oct 13, 2021
Nicolel 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

Approved for Release
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WISDOM SCIENCE SALE AND SERVICE GROUP COMPANY LIMITED

Certificate Of Calibration

Method & Pre-Test Console Callbration - Cubic Meters (m3)

tdtor Cansale iplacmation Gallbration Gonditiona, Lavtgraiioayersions: Bafesahics Egulpmant
Canaala Modsl #. XC-572V Calloration Raference No, _WDS-SV680004 StdTemp{°K} 298 WTM Model: __W-NKoDs-68 WTM Sertal; 546321
Consala Serial ¥, 1110070 Ambiant Temp {°C} 264 Std Prass. {mm Hg) 780 WTM Cal. Due: Mar-23 Gamma: 1.0000
DGM Model #, SK25EX Barometric Praasure (mm Hg) 766 K, 0392 WTM Thermamater: Intarnat
DGM Sarlal #, 0005413 Relaliva Uumidity (%) 1]
Mainring Conauln Calibeution Meter
Run Tima Qrifice, AH Volums {m?) DOutlet Temparaturs [*C) Woluma {m*) Oullet Tomp Cutlet Temp
{minutas) (mm H,0) Infiial Finai Trnal Final Initial Final Initlal Flnal
© (P} (A7) [\ ] . ] Avw) Vwi) it (W]
min min HyO m w c C m mw C °C
15.00 13.0 397.7244 397 9056 25 25 289.58787 289.76942 25 25
10.00 25.0 397.9285 398.0984 25 28 269.76207 269.959A4 25 25
8.00 50.0 398.1162 398.0058 26 26 289.97735 290,16549 25 25
7.00 80,0 398,3366 398.5469 26 28 290.19612 290.40517 25 25
5.00 120.0 398.5693 398.7513 26 27 290.42752 290,80906 25 25
Standardited Dats Calibratlon Resulty
Tast Metar Refarance Mater Calibratlon Factor Flawrale AH ® (mm H20)
Yajua Wartation Std & Corr 0212 SCMM Varlation
Ve [T Vil (Q¥un) ) 73] 10, ) [ (43H@)
' mimin m mmin mimin m HQ
0.180 0012 0.181 0012 1001 0009 0012 41.038 -0.731
0.189 0.017 0.167 0.017 0,988 -0.006 0017 41,198 -0.570
0.189 0024 0,187 0.023 0.991 -0.001 0023 41.966 0.198
0.210 0030 0.208 0.020 0.950 -0.002 0.030 41.881 0.112
0.182 0.036 0.180 0,036 0,991 001 0,036 42,759 0.991
0993 41768 = AH@ Average

Nole: For Galibtston Fackor, fha ratls of e mading of e caibrallon melst ko the dey as mater, sccanlabls iotsranca ol individual values

Nole: FariMg, trifica prosune (ifemniisl

Signature

1.020
1.015
1.010
1.005
1.000
0.995
0.990
0.985
0.980
0.975

Meter Gamma (Y)

0.000

Flowrate masnmamu%m@@.wma (m3/min)
SCIENCE

Cansole Serial:

Service Engineer

OM

e b
gm@ +.0.2Inches (5.4mm) HO
!

{9 0. 75cim (O 021 2m’fmin} &t skandacd temparaiure and prassure, accuplabis aissecs

¥ Aanen ledupud wend uoud reodn nfu Slln
WASDOM SCIENCE SALE AND SERVICE GROUF COMPANY LUMITED

Meter Gamma vs Flowrate

Passi/Fall !-D:EH

1.001

I

i

: B

1110070

0.010

0.020

0.030

e Annon Ll vead vauk wndTo nfu $ifa
WISDORA SCIENCE SALE AND SERVICE GROLP COMPANY LIMITED

0.040

Consola Model:

SLPY

.~ GammaV

|2/ &8y Do

-Max Allow Y
.._<_3. >__0<< Y

XC-572V
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WIALOLS EIBTT SALE AND SERACE

THERMOCOUPLES SYSTEM CALIBRATION

Wi s bndaind mndl sad wite AN dia
LROL CELERANT LUATED

S lig Syst quig Inf ti Calibration Conditions
Console Mode! Number XC-572v Calibration Reference No. WDS-SV650004
Console Serial Numb 1110070 Ambient Temp 254 °C
Meter Box Model Number JENCO 765 Barometric Pressure 756 mm Hg
|Meter Box Serial Number JC02484 |Relative Humidity 56 %
Reference Ther FLUKE 714
Serial Number 9038005
Results
Ci le Ther ple Simul
.. [emperature Reading (°C )
C t t T
hannal and test point [0 T5.0 | 38.0 | 83.0 | 148.0] 260.0] 371.0] 482.0] 593.0] 816.0 |1038.0
Stack -8 | 24 37 92 | 150 | 261 | 373 | 485 | 596 | 821 | 1045
Probe -18 | 24 37 92 | 150
Filter -18 | 24 37 92 | 150
Aux -18 24 37 92 150
ExIt -18 | 24 37
al ce Range
Stack + 1.50% Absolute Meter +3.0°C
Probe +30° Exit +20°C
Filter +3.0°
Signature

WISDOM SCIENCE SALE AND SERVICE GROUP COMPANY LIMITED 9/115 Lumpini Town Ville Ratchaphruek-Pinklao Village,Na 4, Bang Khanun, Bang Kruai, Nonthabur 11130 Thailand

E-mail

( Patpasu Chaisana )
Service Engineer

ﬁa
WESDOM
SCIENCE

utim Janes Ynlumud vend woud wadB nfd drda
WISDOA SCIENCE SALE AND SERVICE GROUP COMPANT LIMITED
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A Tanay loducud pead wmid wata alu dfin
WISOOM SCIENCE SALE AND SEXVICE GROUP COMPANT LIMITED

Certificate Of Calibration

Mothod § Pre-Test Conaols Callbratlon - Gublc meter {m’)

ftator Congols Information Callbration Congition EactorsiConvarslon Refarance Equjpmont
Model # _ MC-572V C Date: 27i0712022 Std. Temp. ("kx: 298 WTM Modal:  W-NKoDa-5B _TM Cal. Due Date: Feb. 2022
Serial #: 1007065 Callbration Ref.: __ 'WDS-S4850005 Std. Pressure (mm Hg): 760 WTM Serial: 548258 Gamma: 0.9980
DGM Model #:  SK2BEX Ambient Temp {‘Cy: 235 K, (Kimm Hg): 0.3867
OGM Saral # _ 00008432 Pressure (mm Hg): 766
Ralalive Humldity (%): 80
UUT Meter (DGH) Referance Moter (WTM)
Run Time DGM Oriflce Woluma: Qullet Tamp Valume Qulist Temp
(minutes) (mm H;0) Inital Flnal Eniliml Flnal Anilial Finel Initial Final
* Puaug Vi Vi At Yo Vi Vi L= bt
15.00 13.0 0.0025 0.1685 26 25 307.83244 307.99618 25 25
10.00 250 0.1810 0.3499 25 25 308.00127 308.15867 25 25
8.00 50.0 0.3711 0.5509 26 25 3068.16244 308.34119 25 25
7.00 80.0 0.5844 0.7861 25 25 308.34877 308.55037 25 25
5.00 120.0 0.8310 1.0074 25 25 308.59261 308.77072 25 25
Standardized Data Calibration Results
Tasl Mater Referance Mster Ci Faclor Flow Rate AHE (mm Ha0)
Sid. Volume Sid. Flow Rata Std. Volumo Std. Flow Rate “Gamma® \arialion Sid & Corr 10,0212 SCMM Variallon
| == e L)L L
Varas (M) Cagatay MmN ) Dt MAMID 1Y) (8Y) [ — AHg 08Hg
0.183 0.011 0.160 0.011 0.883 -0.005 0.011 50.685 3785 .}
0.168 0.018 0.454 0.015 0.986 -0.002 0.015 48.880 0,030
0177 0.022 0.174 0.022 0.987 -0.001 0.022 46.834 -0.088
0.188 0.028 0.197 0.028 0.990 0.001 0.028 45.366 -1.564 Pase/Fail ms_._:_ Pasa ;
0175 0.035 0.174 0.035 0.996 0.008 0.035 44.824 -2.108
0.988 =Y Avg. 46.930 = BH@ Avg

i ftam the avarage |s 10 02

gqgn_:!_k— fram tha sveraga Ja £0 2inches (§ imm) H,O .

Nate: Far Callbratlon Ficlor Y, the rallo of the reading of the calibratian mater to the dry gas meler, accaplable larinie al
Note: Far aHg, arilice pmssum differantial that aquates (© 0.75¢fm (0.021 2m¥min) at slandard lemparalure and pi

' W=y o pr=nt g
. _W-VMM

8 Agn rm‘n.\m-?ﬁ.m- D: 27/07/2022 /..r,u.l.\“
Tam O Lo LT
Meter Gamma vs Flowrate

1010 —

1.005 + :
S 1000 £ |
g 0995 + - 0.936
£ : o
% 0.990 m L —-—Gamma Y
e 0985 0.983 — o 0.990 ~Max Allow Y
M 0.980 = . | Min Allow Y

0975 +

0970 +

0965 fo— vt e 4

0.000 0.010 0.020 0.030 0.040

B Flowrate Standardized & Corrected (m3/min)

Consale Serial: 1007055

Console Model:
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THERMOCOUPLES SYSTEM CALIBRATION

p Equi) it Infi ti Calibration Conditlons
c Model N MC-572V Date |Time 27/07/2022 9:30 AM
Console Serial Number 1007085 Calibration No. WDS-8V650005
[Meter Box Model Number DIGICON B tric P 756 mm Hg
[Mjer Box Serial Number N/A f Th t FLUKE 714
Serial 9038005
Results
Console Thermocouple Simulator
. Meter Box Channal Temperature Reading (°C |
Channal and test point |0 07 38.0 | 93.0 | 149.0] 260.0] 371.0|482.0] 592.0] 816.0 | 1038.0
Stack -18 25 38 93 | 150 | 261 | 373 | 485 | 596 821 1045
Probe -18 25 38 92 | 150
Filter -18 25 38 92 150
Aux -18 25 38 92 150
Exit -18 25 38
ance Range
Stack + 1.50% °K Meter +3.0"C
Probe +30°C Exit +207C
Filter +30C
Signature

Service Engineer
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Certificate Of Calibration

WISHOM SCIENCE .
Method § Pre-Test Console Callbration - Cubic meter (m3)
fleter Consale Information calibration Condifiol ferency it .
onaole Model - MOST2Y Callbrstion Date: 3Apr2d Sud. Temp (k) 298 WTM Modet: _ WW-NitoDa 58 WTM Cal. Dua Date’ Now 222
Sonsole serial 1 __ 0504003 Issue Date 3-Apr-23 Std. Pressure (inm Hlg): 760 o WTM Serial: 00245 Gamma: _ 1 0000
OGM Model #: SK25EX Cal. Report No. WOS-SV660039 K, (Kimm Fg): 03857
DGM Serial #: 0009854 Ambient Temp ("ck 25
Pressure (mm Hg) 758
Relalive Humidity (%) ___ 80
UUT Meter (DG Raference Meter (WTH)
Run fime DGM Orilice Volume Outlet __aaz Gutlel Temnp
{minutes) Inktial Final

Vo Vst
| 2240 22873
| tease | 2084

17294 L8105

1.4887_ 16921
. 1189508 13798
Standardized Data Calibration Results
Reference Meter Caoneclion Faclor Iﬁ Flow Rale

Std. <o._.:;.=m 1 “Ga " Variation Std WOQ:
Wiy (10} ma..s m3liin _aw

0168

1 Aetiidug gl v o dverage w1l 02

sle; For Calibraiion Faclor Y. the ratio of th 1zading of e calibratan meted (o ihe doy gas imaled es .i_q_s... whara
A.#‘.:. i medieideat walus from Lhe average is +0 2inches (5 1mm) H,0

Ste: For BHg, orifice pressure differential thal equates o  76cim (0 0212m min) ol standard temperitiie i _q...zx. "

3 £12 - e Ve S
o e 14,
Approved By: B o Visie 45 2ol Date 3-A- .
s [ - s S i

[ Patpasa Cnalsana )
Service Manager

wna ve Flowrate

_ . | -.liﬁ
T— S — ) L

S —— _;_ e : —-Gamma Y 1_g__

e Max Allow Y
Min Allow Y

— cem __ ot 0989 L,
ooes3l JE——
" 0.981 M 0.082 .
e I_]I D) S T SR ) B S S T T
0.010 0.020 0.030 0.040

o rate Standardized & Gorractad {m3lrin)
| e |

Console Serial 0504003 e 4 S ] ]
. Il Consote Model CB72V %%
g : g - o
" A - . =

T
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fleter Console Information

Console Model MC572v

Console serial 0504003
Temp. Indicator Model 765-KF
Temp Indicator Serial

JC17852

Calipration Conditions
Cal. Date :

Issue Date

Cal. Report No
Ambient Ternp. (°C)
Pressure (mm Hg)
Humidity (%)

: 3-Apr-23 Temp. Simulator Model :

Reference Eguisment
FLUKE 714B

3-Apr-23 Serial No 60580035

WDS-SV660039

25
758
60

Temperature Sensor Calibration

__-ﬁn-fq.---v-

Note

" For valid test results , the maximum difference between temperature readings should =1.0°C ( EPA Method 5, Section 6.71.1,8 )
Perform all TC Channei calibrations. Except meter (DGM) channel!

DGA Out Tempe

rature Sensor Calibration

et | Al it
# m=S T T T
1 180 -17.0 10
2 380 37.0 10
3 930 92.0 1.0
4 149.0 143.0 ) 10
5 260 0 259.0 1.0
8 371.0 3720 1.0
— 7 282.0 482.0 0.0
8 593.0 594 0 1.0
9 816.0 816.0 0.0
10 1038.0 1038 0 0.0
laximum ' 10

PASS

G i <
__ Ambient 26.0 If 05
Heat 102.0 I 15 o
Ditference Rang
OGM Out Temp. Diff. £3 °C PASS
Approved By : o
i Thaisens »

Seryice Mepgaer

WISDOM SCIEMCE SALE AND SERVICE GROUP CONMPANY LIMITED
Address 9/115 Lumpin Town Ville Ratchaphruek-Pinklao Village,No 4, Bang Khanun, Bang Kruai. Neonthaburi 11130 Thaifand
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ENTECH

ere

Instrument description
Instrument model
Instrument sarial no. t
ID no. or control Ro. H
Manufacturer :
Probe description H
Probe model H
Probe seriai H
Customer name 1
Customer address H

Total pages of certificate :
Receiving no. t
Receiving date. t
Parameter of calibration :

Condition of UUC, :

Ambient condition

Calibration place

Calibration procedure no. @

Calibration Certificate
Certificate No: G 650383
Date of issue : 15-Jun-22

Flue gas Analyzer

Testo 350%L

01807527

Testo SE & Co. KGaA

Eastern Thai Consulting 1992 Company Limited

683 Moo 11, Sukhapibarn 8 Road, Nongkham, Si Racha, Chon Buri 20280

3 Pages

1-222062

09-Jun-22

Gas Calibration(Oxygen 2.498,10.00,21.00 %vol, Carbon Monoxide 80.97,309.9,1003 ppm,
Nitrogen Dioxide 10.19,80.62,202.2 ppm, Nitric Oxide 10.08,150.9,320.6 ppm,

Sulphur Dioxide 50.04,100.9,601.1 ppm)

Used

Al of the Measurment ware caried out the stabilized tabotary

Temperature :2345°C

Humidity 155+ 15 %RH

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

WI-CL-28-C

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

Multiplied by coverage factor k=2, which for a normal distribution corresponds to a coverage probability of approximately 95%.
This certificate is applied only to item under test Environmenial condition.
This Calibration Certificate may not be reporduced other than in fufl except with the permission of the issuing laboratory.
Calibration certificates without signature and seal not valid.
This calibration certificate documents are tracebility to national standards, which realize measurement according to the

International Systern of Units (SI).

Date of calibration H

FM-CL-09-C Rev.8

Entech Industrial Solution Co,L.td

15-Jun-22

Mr. Sedawut Nueathong Mrs. Nongluck Wongsettee

Calibration Technician Technical Manager

Issued Date 26/02/16

| ey

m

=
= C

Page1of3

17/121 Soi Neamwonewan 47 Yaek 48, Toonesonehone. |_aksi. Bangkok 10210 THAI ANN Tal N-2770-0000 A-tlbocsio—@ear

ENTEECIH

Whera

i

Standard References (Table 1)

Calibration Certificate
Certificate No.: G 650383&u S

Standard Certificate Mo. Vendor Due date
Oxygen ( 02 ) 2.498 % Vol 4219/21 Linde 30-5ep-25
Oxygen ( 02 ) 10.00 % Vol 2453/19 Linde 18-ul-23
Oxygen ( 02 ) 21.00 % Vol 2426/19 Linde 16-Jul-23
Carbon monoxide ( CO ) 80.97 ppm 2842/21 Linde 24-Jun-23
Carbon monoxide ( CO ) 309.9 ppm 2803/21 Linde 22-un-23
Carbon monoxide ( CO ) 1003 ppm 2829/21 Unde 23-Apr-23
Nitrogen Dioxide ( NO2 ) 10.1% ppm 3372/21 Linde 02-Aug-23
Nitrogen Dioxide ( NO2 } 80.62 ppm 3240/21 Linde 25-Jul-23
Nitrogen Dioxide ( NO2 ) 202.2 ppm 3239/21 Linde 20-Jul-23
Nitric Oxide ( NO ) 10.08 ppm 3241/21 Unde 25-Jul-23
Nitric Oxide ( NO ) 150.9 ppm 2857/21 Linde 27-Jun-23
Nitric Oxide ( NO ) 320.6 ppm 2944/21 Linde 02-Jul-23
Sulphur Dioxide ( 502 ) 50.04 ppm 3205/21 Linde 25-Jul-23
Sulphur Dioxide { 02 ) 100.9 ppm 4942/20 Linde 20-Nov-22
Sulphur Dioxide ( SO2 ) 601.1 ppm 3204/21 Linde 20-)ui-23
Measured room conditions
Temperature : 25.1 °C  Humidity : 51.8 %RH Pressure + 10115 mbar
Calibration conditions
Gas Temperature : 23 °Cc  Flowrate : 1,000 ml/min Gas pressure 1021.9 mbar
Calibration Results Before Adjustment (Table 2)
Stapdard Mean of Uncertainty
Parameter of Standard Error
Values uuc ()
02 (%Vol) 2498 2.53 0.032 0.20
02 (%Vol) 10.00 10.01 0.01 0.40
02 (%Vol) 21.00 21.14 0.14 0.80
CO (ppm) B0.97 83 2.03 2.8
CO (ppm) 309.9 323 131 11
CO (ppm) 1003 1050 47 34
NO2 (ppm) 10.19 9.2 -0.99 15
NO2 (ppm) 80.62 77.5 312 5.0
NO2 (ppm) 202.2 194.6 -7.6 5.0
NO (ppm) 10.08 8 -2.08 6.0
NO (ppm) 150.9 148 2.9 5.0
NO (ppm) 320.6 312 -8.6 10
S02 (ppm) 50.04 46 -4.04 5.0
SO2 (ppm) 100.9 98 -29 5.0
S02 (ppm) 601.1 598 -31 14
Page20of3 Issued Date 26/02/16

FM-CL-09-C Rev.8

Entech Industrial Sclution Co.ltd,

17/121 Soi Ngamwongwan 47 Yaek 48, Toongsonghone. Laksi, Bangkok 10210 THAIl

LAND Tel. 0-2779-8888 Calibration@entech.co.th



ENTECIHH

Calibration Results After Adjustment (Table 3)

Calibration Certificate

Certificate No.: G 650383

NSC-TISKTIS 17025
CALBRATION DI

Standard Mean of Uncertainty
Parameter of Standard Error

Values wuc (%)
02 (%Vol) 2.498 2.53 0.032 0.20
02 (%Vol) 10.00 10.01 0.01 0.40
02 (%Vol) 21,00 21.14 0.14 0.80
CO (ppm) 80.97 81 0.03 28
€0 (ppm) 309.9 310 0.1 11
€O (ppm) 1003 1005 2 34
NO2 (ppm) 10.19 9.2 -0.99 15
NOZ (ppm) 80.62 775 312 5.0
NO2 (ppm) 202.2 194.6 76 5.0
NO (ppm) 10.08 8 -2.08 6.0
NO (ppm) 150.9 148 29 5.0
NO (ppm) 3206 312 8.6 10
S02 (ppm) 50.04 46 4,04 5.0
S02 (ppm) 100.9 98 29 5.0
502 (ppm) 601.1 598 31 14

Remark : 1 cmolfmal = 1 %wel, , 1 pmolfmol = 1 ppm.
End of Report

FM-CL-09-C Rev.8 Page3of3

Entech Industrial Solution Co.Ltd

Issued Date 26/02/16

17/121 Sol Ngamwongwan 47 Yaek 48, Toongsonghong. Laksl, Bangkok 10210 THAILAND Tel (-27T9-ABARA Callbration@antenh ~n th
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NSC-TISI-TIS17025

CALIBRATION 0152

CERTIFICATE OF CALIBRATION Page 10f 3

Certificate No. = 23-006679

Sample Code : 23-02820-002
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.
(Hot Lab)
Equipment Temperature controlled enclosures (Hot air oven)
Manufacturer Memmert Model UFE 500
Serial No. G511.0182 1D No. . LABE17/4
Date of Receipt 20 January 2023 Date of Calibration = 20 January 2023
Condition of Calibration
1. Environment 14 Ambient temperature Maximum 27.9 °C Minimum 253 °C
12 Relative humidity Maximum 508 % Minimum 385 %
1.3 Line voltage supplied Maximum 221.8 VAC Minimum 218.5 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-11 (RTD-138 to RTD-146) 22-040308 21 April 2023

(RTD-Pt100)
4. This certificate is traceable to the international system of unit (S1 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

(M. Somchai Meampunt)

Calibrated by Mr. Sarawoot Thammo Approved by

Scientist Signed for Director
Issue date 24 January 2023 e
=54\ [D)
The uncertainties are for a confi p ility of app! ty 95% s AN I_b._/
The calibration result is applied only @ the above calibrated item and was lound accurate 3s shown on date and place of calibration only p s Ll

This Centificate is issued in accordance wilh the conditions of acereditation granted by the Thai Laboratory Accreditation scheme which has assessed the measurement capabilily of the

Js and to the unit of measurement realized at the corresponding national slandards laboratary This certificate may not be

laboratary and its ility to ized national

reproduced other than in Full except with Lhe prior written approval of the Asia Medical and Agnculiural Laboratory and Research Center Public Company Limited (AMARC}
TEL 02-516-2422 CONT&CT@'RI\MRRC.CO.‘

FAX 02-516-6949 WWW.AMARC.CO.
e Elfective Date 15/10/.

361 Sai Ladprao 122, Ladprao Road,

44 sassom Thamnalama Rannknk 10310

ASIA MEDICAL AND S
AGRICULTURAL S
AMARC \ RS Moo =
B
2, S
{'f,,,//-\\/r\f.\“\
A
NSC-TISI-TIS17025
CALIBRATION 0152
REPORT OF CALIBRATION Page 20f3
Certificate No. : 23-006679
Sample Code : 23-02820-002
Results of Calibration
Resolution : 05 °C
1. Reporting of Temperature
Cali i o N
alibration uuc UucC Measured temperature at each positions °c) Uncertainty Coverage
point (°C) |setting (“C} readling ey #1 #2 #3 #4 #5 #8 #7 #8 | #9" + (°C) factor k
104 103.5 103.5 104.10|104.08| 103.87|103.99]104.08{104.08 103.96|104.01] 103.84 0.47 2.00

2. Characterization results

Calibration point (°C)

Stability + (°C) Uniformity (°C) Qverall variation (°C)

104.0

0,08

0.32 0.39

Notes

UUC* = Unit Under Calibration

¢ b

361 Soi Ladpran 122, Ladprao Road,

Phlabplhlfa, Wang Thonglang, Bangkok 10310

TEL 02.516-2422
FAX 02-516-6949
s

CONTACT@AMARC.CO.Tt
WWW.AMARC.CO.Tt

Eifmssiiins Dvava /0131
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NSC-TISI-TIS17025
CALIBRATION D152
REPORT OF CALIBRATION Page 30f3
Certificate No. : 23-006679
Sample Code : 23-02820-002
Results of Calibration
Notes _(
1. Sensor instaliation locations W2 4
1.4 All sensors at any corners or walls should be positioned
[
5 cm (a x b x ¢) from the wall. °#1 #3
Faf g Gammainis eanter
1.2 The reference sensor is preferably located of the geometric center #99q
3
of the chamber. w AR W8,
T
2. Interior dimensions approx of chamber : 1
S L _wa _ T D,
W = 56 cm; D= 40 cm; H= 48 cm v
o
3. Air valve or fresh air level  : Off r ,4;
a
4. Fanlevel : Open ‘_ﬂ’_—_‘
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 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 uncertainty of U is stated as the siandard uncertainty of measurement multiplied by the coverage factor k, which for a nermal distribution corresponds

to 3 coverage probability of approximately 95% The standard uncertainty of measurement has been determined in accordance with UKAS M30!

- End of Report -

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

Phlabphla, Wang Thonglang, Bangkok 10310 FAX 02-516-6949 WWW.AMARC.CO.T}
il Rev 09 Effective Date 15/10/21
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Bara Scientific Co., Ltd. 3‘5}__\\:'—-9‘,'., Bara Scientific Co., Ltd. S
968 U Chu Llang Building Floor7 Ramad Road i 968 U Chu Liang Building Floor7 Rama4 Road g
Sllom Bangrak Bangkok Thailand 10500 = =3 Silom Bangrak Bangkak Thailand 10500 % £
v Tel : 02-6324300 Fax : 02-6375496-7 ”4@&? —  Tel:02-6324300 Fax:02-6375496-7 BT
Bal;_g[gglsiﬂ;lalﬁc www.barascientific.com e KECTETS T Ba's-g-.‘us.sgﬁﬂyﬂc www.barascienlific.com o NSC TS
Certificate of Calibrati Certificate of Calibrati
Certiflcate No. BSCC-UV-167/22 Number of Page(s) 203
Number of Page(s) 10f3
Certificate No. BSCC-UV-167/22 Callbration Results:
Equipment UVVis Spectrophotometer 1.Wavelength Accuracy
/- Certified
Model U\{ 1800 UuC (nm) Error (nm) Uncertainty (xnm)
Manufacturer Shimadzu Wavelength (nm)
Serial No. A11635101643 CD 287.71 287.80 0.09 0,18
IDNo. LABE 03/2 445.82 445.95 0.13 0.18
Date of receipt . 18 May 2022 536.52 536.60 0.08 0.18
Date of calibration 18 May 2022 741.02 741.00 0.02 048
Date of issue 25 May 2022
879.41 879.40 -0.01 0.18
Customer name Eastern Thai Consulting 1992 Co., Ld.
Address 683 Moo 11, Sukkhaphibarn 8 Rd., Nongkham, Sriracha, Chonburl 20230.
Temperature (23.8-24.5) °C (On site)
Humidity (47.6-48.3) %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 certificale No. 96367 and 96366
Phc ic Accuracy is ble to certificate No. 99925 and 100147
Stray Lighl is traceable to cerificate No. 96346
The above certificate are iraceble lo S1 unit through Slarna Scientific Lid,
(UKAS accredited calibralion laboratory NO. 0659)
2.Photometric Accuracy (UV)
i Mr.Kanchit Choolhe;
Calibrated by ' P Wavelength Certified
uuc (A) Error (A) Uncertainty (+A)
fnm} Absorbance (A)
235 0.0000 0,0000 0.0000 0.0075
Aoproved b 0.7311 0.7321 0.0010 0.0075
pp Yy 257 CNR CNR CNR CNR
CNR CNR CNR CNR
313 CNR CNR CNR CNR
CNR CNR CNR CNR
0.0000 0.0000 0.0000 ~—== 0.0075
350 7 e |
M’-TK:‘":"'I' Choothep 1 0.6306 06314 0.0008 (£ oy T W
‘achnica |- “CNR = Customer nol request \‘:_;' == ‘uL
The above resiills are valid exclusively for fhe calibrted item(s) as mention in this report / certificate The above resuits are valid exclusively for the calibrated item(s) as mention in this report/ certificate.
Adverlising the repart / Cerificale and publicity of ihe resuits are prohibited and also shall not be reproduced Advertising the report / Certificate and public_ity of the resuits are prohibits_zd and also shall not be reproduced
xcapt kn full, withoul wrillen eppreval of The Bara Scentific Co., Lid. FMLUV-705-02 Rev.01 (2310 except in full, without wrilten approval of the Bara Scienlific Co., Lid FM-UV-708-02 Rev.01 (24013)
. N — —_— =l
e \. —




Bara Scientific Co., Ltd.
968 U Chu Liang Building Floor7 Rama4 Road

Silom Bangrak Bangkok Thalland 10500 % =7
~—  Tel:026324300 Fax: 0263754967 T
Barsz lﬁgls“ec!:glflc www barascientific.com o g
Certificate of Calibration
Certificate No. BSCC-UV-167/22 Number of Page(s) 3of3

Calibration Results:

3.Photometric Accuracy {Visible)

¥

Wa‘;:':")‘g'" Abs‘i::::’: @ uuC (A) Error (A) Uncertainty (+A)

0.0000 0.0000 0.0000 0.0042

4900 0.5472 05481 0.0008 0.0042
0,7637 0.7636 -0.0001 0.0042
1.0480 1.0487 0.0017 0,0042
0.0000 0.0000 0.0000 0.0042

4400 0.5371 0.5377 0.0006 0.0042
0,7457 0.7451 -0.0006 0.0042
1.0233 1.0240 0.0016 0.0042
CNR CNR CNR CNR

4650 CNR CNR CNR CNR
CNR CNR CNR * CNR
CNR CNR CNR CNR
0,0000 0.0000 0.0000 0.0042

546.1 0.5006 0.5006 0.0000 0.0042
0.6961 0.6944 -0.0017 0.0042
0.9563 0.9550 -0.0013 0.0042
CNR CNR CNR CNR

5900 CNR CNR CNR CNR
CNR CNR ONR CNR
CNR CNR CNR CNR
0.0000 0.0000 0.0000 0.0042

6350 05137 05137 0.0000 00042
0.6807 0.6891 -0.0016 0.0042
0.9533 0.9519 -0.0014 0.0042

*CNR = Customer not request
4.Stray Light*
Standard Unit Under Calibration{UUC)
cut-off wavelenght (nm) | Wavelength (nm)[ T [%T) | Abserbance (A)
200.91¢0.11nm 201.10 | 0.9543 | 2.0204

The Stray light transmission reference is less than 1.0%T and Stray light absorbance reference is greater than 2.00A
*Stray Light not NSC-ONSC Accredited.

»*End of Certificate™*

The measurement uncertainly is base on a slandard uncertainty multiplied by a coverage factor k=2 providing a level of confidence of approximately 95%.

The above results are valid exciusively for lhe calibraled ilem{s} as mantion in this report { cerificata.
Adverlising he report / Certificale and publicily of lhe resuits are prahibitad and also shall not be reprodutad

excepl in full, without writlen approval of the Bara Stienlific Co., Lid. EMAN.TO8-02 Rev.01 (23/01/63)

___;‘J
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MI\ + MIRACLE INTERNATIONAL TECHNOLOGY CO,LTD S350

AT

214 Bangwaek Rd. Bangpai Bangkac Bangkok 10160 HceuRk <
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) Tel.: 0-2865-4647-& Fax: 0-2865-4649 http://www.mit.in.th ﬁ“\\‘-f\: HSC-TISETIB 47025
) ) e CALBRATION 0052
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E =l CALIBRATION CERTIFICATE

E : Certificate No. : AD2207-3059-0002
Date Issued : 03-Aug-22

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

Equipment : Area Heat Stress Monitor
Manufacturer : TSI

Model : QUESTemp 34

Serial No. : TEU080011

1D No./Tag No. : NO.10

Date Received ¢ 27-Jul-22

Date Calibrated : 31-Jul-22

Calibrated by : Mr. Apiwat Peanrungrot

Calibration Method or Calibration Procedure Used

In-house method : CP-19 by comparing against Standard Digital Humidity / Temperature Meter

This certificate is traceable to nationa! 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 Technofogy Company Limited.

| CERTIFIED|
|
Approved by: (™= l Page 1 of 2

( Mr. Nathapong Krudaum)

Certificate No. :

AD2207-309-0002

Environment : Ambient Temperature = (25 +2) °C
Relative Humidity : (50 + 15)%RH
STD UUC Reading (°C) UUC Ervor Measurement
Reading (°C) Before Adjusted After Adjusted ‘0 Uncertainty (+°C)
38.00 WET  38.1 - 0.10 0.35
38.00 DRY 37,9 - -0.10 0.35
38.00 GLOBE 37.9 -0.10 0.35
44.98 WET 45.0 - 0.02 0.35
44.98 DRY 44.7 - -0.28 0.35
44.98 GLOBE 450 - 0.02 Q.35

STD = Standard

UUC = Unit Under Calibration

Description of UUC :

Range (-5)to 100 °C

Resolution 0.t °C

Condition As-Received : Used Item

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

Measurement Standards Used & Traceability :

The International System of Units (SI) through

MIT Certificate No. AD2111-077-0001 for Digital Thermometer with Probe (Fluke) Serial No. 5856603, Due | 1-Nov-22

End of Certificate
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E Certificate No. : AD2207-309-0003
= [ %, ]
Date Issued : 03-Aug-22
Customer : Eastern Thai Consulting 1992 Co., Ltd.

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

Equipment : Area Heat Stress Monitor
Manufacturer : TSI

Medel : QUESTemp 34

Serial No. : TEU080012

ID No./Tag No. : NO.11

Date Received : 27-Jul-22

Date Calibrated : 31-Jul-22

Calibrated by : Mr. Apiwat Peanrungrot

Calibration Method or Calibration Procedure Used
In-house method : CP-19 by comparing against Standard Digital Humidity / Temperature Meter

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 repraduced other than in full except with the prior written approval of
the Miracle International Technology Company Limited.

CERTIFIED
Approved by: [ Page 1 of2

( Mr. Nathapong Krudaum)

- cOPY

Certificate No. : AD2207-309-0003
Envivonment : Ambient Temperature ;. (25 +2) °C
Relative Humidity : (50 + 15)%RH
STD UUC Reading (°C) UUC Error Measurement
Reading (°C) Before Adjusted After Adjusted §e) Uncertainty (+°C)

38.00 WET 381 - 0.10 0.35
38.00 DRY  38.1 - 0.10 0.35
38.00 GLOBE 37.9 - -0.10 0.35
4498 WET 452 - 0.22 035
44,98 DRY 452 - 0.22 035
44.98 GLOBE 449 - -0.08 035

Marked * are not included in the NSC-ONSC accreditation schedule for our laboratory.
STD = Standard

UUC = Uit Under Calibration
Description of UUC : Range (-5)t0 100 °C

Resolution 0.1 °c

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 (ST) through

MIT Certificate No. AD2111-077-0001 for Digital Thermometer with Probe (Fluke) Serial No. 5856603, Due 11-Nov-22

End of Certificate

Page 2 of 2
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MIRACLE INTERNATIONAL TECHNOLOGY CO.LTD M
214 Bangwaek Rd. Baugpui Bangkec Bangkok 10160 vf/;'_;}\*\\* Certificate No. ; L202208158-001
Tel.: 0-2865-4647-8 Fax: 0-2865-4649 http:/iwerw.mit.in.th Dl
o o iilbi® &"’.;.'.‘i%'.‘.ﬁ.‘?.?.ﬁ Environment : Ambient Temperature : (25 +2) °C
I: Ial: l Relative Humidity : (50 + 15)%RH
o CALIBRATION CERTIFICATE
ol STD . o
E ﬂﬂ Certificate No. : 1.202208158-001 UUC Reading (°C) UUC Error Measnrement
Date Issued : 19-Aug-22 Reading (°C) Before Adjusted After Adjusted €0 Uncertainty (+°C)
. . 37.99
Customer . Eastern Thai Consulting 1992 Co., Ltd. 3 WET 381 = 011 0.35
683 Moo 11 Sukhapibam 8 Rd., Nongkham, Sriracha, Chonburi 20230 37.99 DRY 380 < 0.01 035
37.99 GLOBE 38.1 - 0.11 0.35
B 44.98
Egquipment : Area Heat Stress Monitor WET 450 - 0.02 0.35
44,98 DRY 44.9 & -0.08 0.35
Manufacturer : TSI 24.98 GLOBE  45.0 B 0.02 055
Model : QUESTEMP 34 :
STD =Standard
Serial No. : TEU080014
UUC = Unit Under Calibrati
ID No./Tag No. : No.13 nder Lalibration
Date Received : 15-Aug-22
Date Calibrated : 18-Aug-22 Description of UUC : Range (-5)t0 100  °C
. Resolution 01 °C
Calibrated by + Mr. Apiwat Peanrungrot
alibrati thod or Calibration Procedure Ut
Condition As-Received : Used Item
Tn-house method : CP-19 by comparing against Standard Digital Humidity / Temperature Meter The measurment results and statements of conformity with specification only relate to the item calibrated
Measurement Standards Used & Traceability :
This certificate is traceable to national standards, which realize the units of measurement according The International System of Units (SI) through
to the International System of Units (SI). .
o4 (8D MIT Certificate No. AD2111-077-0001 for Digital Thermometer with Probe (Fluke) Serial No. 5856603, Due 11-Nov-22
Result of Calibration
The reported uncertainty of measurement was based on standard uncertainty multiplied by a End of Certificate

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

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

the Miracle International Technology Company Limited.

( Mr. Nathapong Krudaum)

Page 2 of 2
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BISE] CALIBRATION CERTIFICATE
E - Certificate No. : AD2207-309-0002
Date Issued : 03-Aug-22

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

Equipment . Area Heat Stress Monitor
Manufacturer = TSI

Model : QUESTemp 34

Serial No. : TEU080011

ID No./Tag No. : NO.10

Date Received : 27-Jul-22

Date Calibrated : 31-Jul-22

Calibrated by : Mr. Apiwat Peanrungrot

Calibration Method or Calibration Procedure Used

In-house method : CP-19 by comparing against Standard Digital Humidity / Temperature Meter

This certificate is traceable to nationa! 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 International Technology Company Limited.

CERTIFIED

Approved by: Page 1 of 2

( Mr. Nathapong Krudaum)

_)&L:’

Certificate No. : AD2207-309-0002
Environment : Ambient Temperature : (25 +2) °C
Relative Humidity : (50 + 15)%RH
STD UUC Reading (°C) UUC Ervor Measurement
Reading ("C) Before Adjusted After Adjusted 0 Uncertainty (+°C)

38.00 WET  38.1 - 0.10 035
38.00 DRY 379 - -0.10 035
38.00 GLOBE 37.9 -0.10 0.35
44.98 WET 450 - 0.02 0.35
44.98 DRY 447 - -0.28 035
44.98 GLOBE 45.0 - 0.02 0.35

STD =Standard

UUC = Unit Under Calibration

Description of UUC : Range (-5)to 100 °C

Resolution 0.1 °c

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 (ST) through

MIT Certificate No. AD2111-077-0001 for Digital Thermometer with Probe (Fluke) Serial No, 3856603, Due 11-Nov-22

End of Certificate

Page 2 of 2
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BB -7 1BRATION CERTIFICATE
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Customer

Equipment

Manufacturer
Model

Serial No.

ID No./Tag No.
Date Received
Date Calibrated

Calibrated by

Certificate No. : AD2207-309-0003
Date Issued : 03-Aug-22

+ Eastern Thai Consulting 1992 Co., Ltd.

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

: Area Heat Stress Monitor

“

TSI
QUESTemp 34

: TEU080012
: NO.11

: 27-Tul-22

¢ 31-Jul-22

¢ Mr. Apiwat Peanrungrot

Calibration Method or Calibration Procedure Used

In-house method : CP-19 by comparing against Standard Digital Humidity / Temperature Meter

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.

Approved by: Page 1 of 2

( Mr. Nathapong Krudaum)

R ) IPAY]
A Y

Certificate No. : AD2207-309-0003
Environment : Ambient Temperatare © (25 +2) °C
Relative Humidity : (50 + 15)%RH
STD UUC Reading (°C) UUC Error Measurement
Reading ("C) Before Adjusted After Adjusted ‘o) Uncertainty (+°C)

38.00 WET 381 - 0.10 0.35
38.00 DRY  38.1 - 0.10 0.35
38.00 GLOBE 379 - -0.10 0.35
4498 WET 452 - 0.22 0.35
44.98 DRY 452 - 0.22 0.35
44.98 GLOBE 449 - -0.08 035

Marked * are not included in the NSC-ONSC accreditation schedule for our Iaboratory.

STD = Standard
UUC = Unit Under Calibration

Description of UUC : Range

Resolution

Condition As-Received : Used Item

(-5) to 100
0.1

°c
°C

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

Measurement Standards Used & Traceability :

The International System of Units (ST) through

MIT Certificate No. AD2111-077-0001 for Digital Thermometer with Probe (Fluke) Serial No. 5856603, Due 1 1-Nov-22

End of Certificate

Page 2 of 2
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, ( 214 Bangwack R4, Bangpsi Bangkae Bogkok 10160 M Certificate No. ; AD2206-362-0001
e Tel.: 0-2865-4647-8 Fax: 028654649 http:/fwww.mit.in.th % T wseTsTsas . .
et — AR CALBRATION 0052 Environment : Ambient Temperature : (25 +2) °C
= LI A = Relative Humidity : (50 + 15)%RH
Y hl
E. - E CALIBRATION CERTIFICATE
STD UUC Reading (‘C) UUC Error Measuremeni
i . 1 AD2206-362-000
Certificate No. 1 Reading (“C) Before Adjusted After Adjusted (§o] Uncertainty (+"C)
Date Issued : 06-Jul-22
37.97 WET 37.% - -0.07 0.35
t : Eastern Thai Consulting 1992 Co., Ltd.
Customer Hng _ ) 37.97 DRY 3738 = -0.17 0.35
683 Moo 11 Sukhapibarn 8 Rd., Nongkham, Sriracha, Chonburi 20230
37.97 GLOBE 38.1 . 0.13 0.35
44.97 WET 44.9 - -0.07 0.35
Equipment : Area Heat Stress Monitor
4497 DRY 44.8 - -0.17 0.35
Manufacturer : TSI 44.97 GLOBE 452 - 0.23 0.35
Model : Questemp 34 ST = Standard
Serial No. : TEU 080013 YUC = Unit Under Calibration
ID No./Tag No. : No.12
i : 30-Jun-22
Date Received 30-Jun Description of UUC : Range 0t 100 °C
Date Calibrated : 04-Jul-22
Resolution 01 °C
Calibrated by : Mr. Apiwat Peanrungrot
Calibration Method or Calibration Procedure Used Condition As-Received : Used Ttem

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

In-house method : CP-19 by comparing against Standard Digital Humnidity / Temperature Meter
Measurement Standards Used & Traceability :

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

to the International System of Units (SI). MIT Certificate No. AD2111-077-0001 for Digital Thermometer with Probe (Fluke) Serial No. 5856603, Due 11-Nov-22

Result of Calibration
. . . e End of Certificate
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.
Page 2 of 2

CERTIFIED

Approved by: Page 1 of 2

( Mr. Nathapong Krudaum)
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CALIBRATION 1037

QATISTR

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
MTC No. EEL. BP. 35/1065

Request No. 21-66/0021
CALIBRATION CERTIFICATE

Submitted by : Eastern Thai Consulting 1992 Co.,Ltd.
Address : 683 Moo 11 Sukaphibal8 Rd., Nongkham, Sriracha, Chonburi 20230.
Calibrated at : Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Cenre.

: 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 1537484.
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 TEC 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

Date of Calibration 18 Oct. 2022

SQRY"

The results relate only to the items tested/calibrated or vatue 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 Rer

Office/taboratory Office
Soi 1C, Bangpoo industrial Estate, Sukhumvit Road, 196 Phahonyothin Road, Chatuchak, Bangkok 10901

Amphoe Muang, Changwat Semutprakan 10280, Thailand ~ 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 Khlong Ha. Amphoe Khlong Luane,
Changwat Pathumthani 12120, Thailand

Tel, (66) 0 2577 9000

Fax, (66) 0 2577 9009

E-mail : rumpaig@tistr.or.th Website:www tistr.or.th

NEC-TISI-TIE 17028

ATISTR
T CAUIBRATION 0637

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

MTC No. EEL. BP. 35/1065

Request No. 21-66/0021
The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage
factor k = 2, providing a level of confidence of approximately 95%.
Nominal Cutput of Unit Under Test = 34 dB re 20Pa at 1000 Hz
Aceustic Output in dB re 20uPa , Corrected to Reference Conditions : 101.325 kPa, 23.0°C and 50 %RH

1. Sound Pressure Level

Standard Microphone Measured Sound Pressure | Deviated value | Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) 1EC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 93,98 -0.02 +0.10 +0.40 dB
2. Frequency
Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance lirnit
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 Uncertainty 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.

o -

Mr.Weerachai Deechaiyae)

Approved by :

Electrical and Electronic Standards Laboratory

Date of Calibration 18 Oct. 2022 Industrial Metrology and Testing Service Centre

19 Oct. 2022

Date of Issue Ref : 2011265101004372001

End of Certificate 2/2

— :
i [ A= A
The results relate only to the items tested/calibrated or value agsignad 't - ]
pe i frorm

Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written ed the ﬂlnor of TISTR.

FM.BLMTC.002 Rev

Office/Laboratory Office

Soi 1C, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahonyothin Road, Chatuchak, Bangkek 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 : sumaleemtistr.or.th

Head Office

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

Tel. (66) 0 2577 9000

Fax. (66) 0 2577 9009

F-mail : rumoaidtistr.or.th Website:www.tistr.or.th
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NSC-TISI-TIS 17025
CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC

tequest No. 21-66/0322

submitted by
Address

Calibrated at

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

Instrument Calibrated :

- Electrical and Electronic Standards Laboratory,

CALIBRATION CERTIFICATE

- Bastern Thai Consulting 1992 Co., Ltd.

AND TECHNOLOGICAL RESEARCH (TISTR)

MTC No. EEL. BP. 119/0266

- 683 Moo 11 Sukhapibam 8 Rd., Nongkham, Sriracha, Chonbur 20230.
Industrial Metrology and Testing Service Centre.

Samutprakan 10280.

Ambient Environment

Description : Sound Level Meter Temperature :(23+£3)°C
Manufacturer : Cirrus Relative Humidity 1 (50 £ 15) %
Model :CR:172A Ambient Pressure - (101.325+1.5) kPa
Serial No. : G301039 (No.30)

Microphone : Cirrus MK216 No.412983E

Preamplifier - No.10403F

Standards used :

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

2. Condenser Microphone

_ Decade Attenuator Ando AL-205 S/N 00464602,

)

4. Function/Arbitrary Waveform Generator Agilent 332204 S/N MY44

=B B

Date of Receipt : 20 Feb. 2023

Date of Calibration

. Digital Function Synthesi

Britel&Kjzr 4180 S/N 2889871.

Digital Multimeter Fluke 8520A S/N 4985007.
. Pistonphone Rion NC-72 S/N 00402446.
Measuring Aroplifier Britel&Kjer 2636 S/N 1537484.

- 13-17 Mar. 2023

042668.
zer NF Electronic Instruments DF-193A S/N 122037.

DY

The results relate only to the items tested/calibra
Advertising the Report/Certificate and publicity of the results except in full are prohibited un

ted or value assigned.
less written permission is obtained from the governor of TISTR,

{ead Office

15 Mu 3 Tambon Khlong Ha. Amphoe Khlong Luang,
“hangwat Pathumthani 12120, Thailand

el. (66) 0 2577 9000

ax, (66) 0 2577 9009

G ekt maeca Firkr AT RR

Office/Laboratory
Soi 1C, Bangpon Industrial Estate, Sukhumvit Road,

Amphoe Muang, Changwat Samuttprakan 10280, Thailand

Tel. (66) 0 2323 1672-80 ext. 115, 116
Fax, (66) 0 2323 9165
F-mmail + mtr@tistr.or.th

FM.BL.MTC,002 Rev

Office

196 Phahonyothin Road, Chatuchak, Bangkok 1090C
Thaitand

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

E-mail ;: sumalee@tistror th

NSC-TISI-TIS 17025

NTISTR CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-66/0322 MTC No. EEL. BP. 119/0266
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 (2013). These calibration
procedures were related to the electrical and acoustic signal tests. The electrical signal test was carried out with the
direct measurement method. The acoustic signal test was performed in an anechoic room with the comparison
measurement method.

This instrument has been calibrated against standards maintained at the Electrical and Electronic Standards
Laboratory (EEL), which are traceable to the International System of Units thro ugh 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 levet of confidence of approximately 95%.

Date of Calibration - 13-17 Mar. 2023

—

P P "I_:.— )

e 20
i = & U P
The results relate only to the items tested/calibrated or value assigned

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

Advertising the Report/Certificate

FM.BL.MTC.002 Rev.4

{ead Office Office/Laboratory Office
35 Mu 3 Tambon Khlong Ha. Amphoe Khlong Luang, Soi 1C, Bangpoo Industiial Estate, Sukhumvit Road, 196 Phahonyothin Road, Chatuchak, Bangkok 10900,
“hangwat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thailand Thailand

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

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

7el. (66) 0 2577 9000
zax (66) 0 2577 9009
t_rail + mimnaiatictr ar th Wehsite wwww tistr or th
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TISTR

NSC-TISI-TIS 17025
CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-66/0322

MTC No. EEL. BP. 119/0266

A9TISTR

NSC-TISI-TIS 17025
CALIBRATION 0037

1. Absolute Sensitivity

Reference Acoustic Measured valuc (dB) Deviation |Acceptance limit| Uncertainty | Maximum-permitted uncertainty,
Signal (dB) Bcforc adjusi{ 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 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 | 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 frequency weightings

Frecuency  |Deviation from frequency responsc (dB) Acceptance limit Uncertainty | Maximum-permitted uncertainty
(Zlz) 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
8 000 -3.5 -3.3 -3.2 5.0 0.45 0.7
4. Electrical signal test of frequency weightings
Frequency |Deviation from frequency response (dB) Acceptance [imit Uncertainty | Maximum-permitted uncertainty
(Hz) A-weight C-weight Flat class 2 (+dB) (+dB) of measurement (+1B)
63 0.4 0.1 0.1 2.0 0.20 0.6
225 0.3 0.1 0.0 1.5 0.20 0.6
250 0.2 0.0 0.0 L5 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 0.0 2.0 0.20 0.6
4 000 -0.3 -0.2 0.0 3.0 0.20 0.6
& 000 -0.5 -0.4 -0.1 5.0 0.20 0.7
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5. Long-term stability

MTC No. EEL. BP. 119/0266

: 13-17 Mar. 2023

Timc Mcasured Value Deviated value Acceptance limit Uncertainty Maximum-permitted uncertainty
(dB) (dB) class 2 (+dB) (+dB) of measurement (+dB)
Begin 114.0
o a0 0.0 0.3 0.10 0.1
6. Frequency and time weightings at 1 kHz
6.1 Frequency weightings at 1 kHz
Frequency | Measured Valuc Deviated value Acceptance limit Uncertainty Maximum-permitted unccr@|
Weighting (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 1140 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 uncertainty
Weighting (dB) {dB) class 2 (+dB) (+dB) of measuremcnt (+dB)
Fast 114.0 0.0 0.1 0.20 0.2
Slow 114.0 0.0 0.1 0.20 02
Leq 114.0 0.0 0.1 0.20 0.2
— 1.5*#"\/“ '
Date of Calibration f :S é ; }J‘. Pf"g_u\{ 5/9
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7. Level linearity on the reference level range

Anticipated | Measured Value Deviated value Acceptance limit Uncertainty Maximum-permiticd uncertainty
valuc (dB) (dB) (dB) class 2 (+dB) (+dB) of measurement (+dB)
140 140.0 0.0 1.1 0.30 0.3
139 139.0 0.0 1.1 0.30 0.3
134 134.0 0.0 1.1 0.30 0.3
129 129.0 0.0 1.1 0.30 0.3
124 124.0 0.0 1.1 0.30 0.3
119 119.0 0.0 1.1 0.30 0.3
114 114.0 0.0 1.1 0.30 0.3
109 109.0 0.0 1.1 0.30 03
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 1.1 0.30 0.3
89 89.0 0.0 1.1 0.30 0.3
84 83.9 0.1 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 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 0.3
44 44.0 0.0 1.1 -0.30 0.3
39 39.1 0.1 1.1 0.30 0.3
Date of Calibration ~ : 13-17 Mar. 2023 K‘&%\_& 6/9
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7. Level linearity on the reference level range (cont.)

Anticipated | Mcasured Value Deviated value Acceptance limit Uncertainty Maximum-permitted uncertainty
value (dB) (dB) (dB) class 2 (+dB) (+dB) of mecasurement (+dB)

34 34.4 0.4 1.1 0.30 0.3

29 29.4 04 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

NSC-TISI-TIS 17025

ATISTR CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No.21-66/0322 MTC No. EEL. BF. 119/0266

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 value | Measured value | Deviated |Acceptance limit| Uncertainty | Maximum-permitted uncertainty
(dB) (dB) value (dB) | class 2 (+dB) (+dB) of measurement (+dB)
20-140 114.0 114.0 0.0 1.1 0.30 0.3
Date of Calibration  : 13-17 Mar. 2023
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Range Anticipated value | Measured value | Deviated | Acceptance limit| Uncertainty | Maximum-permitted unecrtainty
(dB) (dB) value (dB) | class 2 (+dB) (+dB) of measurement (+1B)
20-140 25 251 0.1 1.1 0.30 0.3
9. Tone burst response
Time Toneburst Measured value | Deviated |Acceptance limit| Uncertainty | Maximum-permitted un>ertainty
Weighting | Duration, Tb (ms) (dB) value (dB) | class 2 (+dB) (+dB) of measurement (+dB)
200 136.0 0.0 +1.0 0.20 03
Fast 2 119.0 0.0 +1.0; -2.5 0.20 0.3
0.25 109.9 -0.1 +1.5;-5.0 0.20 0.3
200 129.5 -0.1 +1.0 0.20 0.3
Slow
2 110.0 0.0 +1.0;-5.0 0.20 03
200 109.9 0.0 +1.0 0.20 0.3
SEL r ] 129.5 0.0 +1.0; -2.5 0.20 03
0.25 110.0 -0.1 +1.5;-5.0 0.20 0.3
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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 writzen permission is obtained from the govzmor of TISTR

{ead Office

15 Mu 3 Tamben Khlong Ha. Amphoe Khlong Luang,
“hangwat Pathumthani 12120, Thailand

“el. (66) 0 2577 9000

‘ax, (66) 0 2577 9009

“mail « nirana @tiste or th Website:www. tistr.orth

Office/Laboratory
Soi 1€, Bangpoo Industrial Estate, Sukhumvit Road,

Amphoe Muang, Changwat Samutprakan 10280, Thailand

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

FMBL.MTC.002 Rav.4

Office

196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Thailanc

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

£-mail : sumalee@tistr.or th



NSC-TISETIS 17023

NATISTR CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-66/0322 MTC No. EEL, BP. 119/0266

10. Peak C sound level

Number of cycles in Anticipated Mecasured | Deviated |Acceptance limit| Uneertainty Maximum-permitied uncertainty
test signal valuc (dB) | valuc (dB) | value @B)| class 2 (+dB) (+dB) of measurement (+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
Measurcd valuc (dB) Deviated |Acceptance limit Uncertainty | Maximum-permitted uncertainty|
Positive one-half cycle | Negative one-half cycle | valve (dB) | class 2 (£dB) (+dB) of measurement (+dB)
L 139.1 139.1 0.0 1.5 0.20 0.25
12. High-level stability
Time Measured 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
Calibrated by | Approved by :

(Mr. Pannasit Phasingsti)

I PRr

Electrical and Electronic Standards Laboratory

Date of Calibration  : 13-17 Mar. 2023 Industrial Metrology and Testing Service Centre

Ref : 2011266022000726001
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[nstrument Calibrated :

Description
Manufacturer
Model

Serial No.
Microphone
Preamplifier

Standards used :

1.

2
3.
4. Function/Arbitrary Waveform Generator Agilent 33220A S/N MY44042668.

Date of Receipt

Date of Calibration

NSC-TISIFTIS 17025

YTISTR CALIBRATION 0037
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MTC No. EEL. BP. 121/0266

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

CALIBRATION CERTIFICATE

- Bastern Thai Consulting 1992 Co., Ltd.

. 683 Moo 11 Sukhapibam 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

- Sound Level Meter Temperature 1(23+3)°C

: Cirrus Relative Humidity (50415 %
:CR:172A Ambient Pressure :(101.325+1.5) kPa
- G301638 (No.33)

- Cirrus MK216 No .41 2753E

: No.10402F

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

_ Condenser Microphone Briiel&Kjer 4180 S/N 2889871.

Decade Attenuator Ando AL-205 S/N 00464602,

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 Amplifier Briiel&Kjeer 2636 S/N 1537484.

: 20 Feb. 2023
:113-17 Mar. 2023

NG
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9. Power Amplifier Briiel&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 TEC 61672-3 Electroacoustics - Sound Level Meters - Part 3 : Periodic tests (2013). These calibration
procedures were related to the clectrical 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 lnstitute 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 - 13-17 Mar. 2023
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1. Absolute Sensitivity

3. Acoustical signal test of frequency weightings
Reference Acoustic Mcasured valuc (dB) Deviation |Acceptance limit| Uncertainty Maximum-permitted uncertainty|
Frzquency |Deviation from frcquency responsc (dB) Acceptance limit ‘Uncertainty | Maximum-permitted uncertainty
Signal (dB) Before adjust| After adjust | valuc (dB) | Class 2 (+dB) (+dB) of measurcment (+dB)
(Hz) A-weight C-weight Flat class 2 (+dB) (+dB) of measurcment (+dB)
93.96 94.3 93.7 -0.3 1.0 0.30 N/A

125 0.4 0.2 02 1.5 0.45 0.6

Note: The external calibration adjustment was firstly performed. The internal calibration adjustment
1000 0.3 0.3 0.3 1.0 0.45 0.6

was then completed at the display of 93.7 dB.
8000 -4.8 -4.6 -4.9 5.0 0.45 0.7

2. Self-generated noise
4. Electrical signal test of frequency weightings

2.1 Normal test
Frequency |Deviation from frequency response (dB) Acceptance limit Uncertainty | Maximum-permitted uncertainty
Measured value Uncertainty Maximum-permitted uncertainty
(Hz) A-weight | C-weight Flat class 2 (xdB) (+dB) of measurement &-dB)
(dB) {+dB) of measurement (+dB)
63 0.4 0.0 0.1 2.0 0.20 0.6
20.9 0.10 N/A
125 0.3 0.1 0.0 1.5 0.20 0.6
250 0.2 0.0 02 1.5 0.20 0.6
2.2 The microphone of the sound fevel meter was replaced by electrical signal input device
500 0.2 0.0 0:0 1.5 0.20 0.6
Frequency | Measured value | Uncertainty Maximum-permitted uncertainty
1000 0.0 0.0 0.0 1.0 0.20 0.6
Weighting (dB) (+dB) of measurement (+dB)
2 000 -0.1 0.0 0.0 2.0 0.20 0.6
A-Weight| under-range - N/A
4000 -0.3 -0.2 0.0 3.0 0.20 0.6
C-Weight 15.9 0.10 N/A
8000 -0.5 -0.4 -0.2 5.0 0.20 0.7
Flat 29.2 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.

Date of Calibration : 13-17 Mar. 2023
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5. Long-term stability
Time Measured Value Deviated valuc Acceptance limit Uncertainty Maximum-permiticd uncertainty
(dB) (dB) class 2 (+dB) (+4B) of measurcment (+dB)
Begin 114.0
0.0 0.3 0.10 0.1
End 114.0 J
6. Frequency and time weightings at 1 kHz
6.1 Frequency weightings at 1 kHz
Frequency | Measured Value Deviated value Acceptance limit Uncertainty Maximum-permitted unccmiTy.I
Weighting (dB) (dB) class 2 (+dB) (+dB) of measurement (+dB)
A-weight 114.0 0.0 0.2 0.20 0.2
Eeight 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 uncertainty
Weighting (dB) (dB) class 2 (+dB) (+dB) of measurement (+dB)
Fast 114.0 0.0 0.1 0.20 0.2
Slow 114.0 0.0 0.1 0.20 02
Leq 1140 0.0 01 020 02 |
Date of Calibration  : 13-17 Mar. 2023
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7. Level linearity on the reference level range

]

MTC No. EEL. BP. 121/0266

Anticipated | Measured Value Deviated value Acceptance limit Uncertainty Maximum-permitied uneertainty
valuc (dB) (dB) (dB) class 2 (xdB) (+dB) of measurcment (+dB)
140 139.7 03 11 0.30 03
139 138.7 -0.3 1.1 0.30 0.3
134 133.7 -0.3 1.1 0.30 0.3
129 1288 02 L1 030 03 ll
124 1239 -0.1 1.1 0.30 0.3 |
119 1189 -0.1 1.1 0.30 03
114 114.0 0.0 1.1 0.30 03
109 109.0 0.0 1.1 0.30 03
104 103.8 -0.2 1.1 0.30 0.3
99 98.8 -0.2 1.1 0.30 0.3
94 9338 02 1. 0.30 03
89 88.8 -0.2 1.1 0.30 0.3
34 83.7 -0.3 1.1 0.30 0.3
79 788 02 1.1 0.30 0.3
74 73.8 -0.2 1.1 0.30 0.3
69 68.7 -0.3 1.1 0.30 0.3
64 63.7 -0.3 1.1 0.30 0.3
59 58.7 -0.3 1.1 0.30 03
54 53.7 -0.3 1.1 0.30 03 I
49 48.7 -0.3 1.1 0.30 0.3
44 437 03 1.1 0.30 03
39 38.7 -0.3 1.1 0.30 0.3 J
S =) ey -
Date of Calibration  : 13-17 Mar. 2023 . _-.-..-_-._1 . Y AN _j’_:(i
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7. Level linearity on the reference level range (cont.)

MTC No. EEL. BP. 121/0266

Request No.21-66/0322

8. Level linearlity including the level range control

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

34 33.7 -0.3 1.1 0.30 0.3

29 28.7 -03 1.1 0.30 0.3

24 23.7 -0.3 1.1 0.30 0.3

8. Level linearlity including the level range control

At reference sound level on the reference level range

Range Anticipated value | Measured value | Deviated |Acceptance limit Uncertainty | Maximum-permitted uncertainty
(dB) (dB) value (dB) | class 2 (+:dB) (+dB) of measurcment (+dB)
20-140 114.0 1140 0.0 1.1 0.30 0.3
Y
X N\ D Y.
Date of Calibration  : 13-17 Mar. 2023 A% 7/¢
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At r=ference level at 5 dB greater than the under-range on a level range

MTC No. EEL. BP. 121/0266

Eange Anticipated value | Measured value | Deviated |Acceptance limit Uncertainly | Maximum-permitted vr.ccrtainty
(dB) (dB) value (dB) | class 2 (+:dB) (+dB) of measurement t=dB)
23-140 25 250 0.0 1.1 0.30 0.3
9. Tone burst response
Time Toneburst Mecasured value | Deviated |Acceptance limit| Uncertainty | Iaximum-permitted unceriainty
Weighting | Duration, Tb (ms) (dB) value (dB) | class 2 (+dB) (+dB) of measurement ‘+dB)
200 136.0 0.0 +1.0 0.20 0.3
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 0.3
200 129.6 0.0 +1.0 0.20 0.3
Slow
2 110.0 0.0 +1.0;-5.0 0.20 03
200 109.9 0.0 +1.0 0.20 03
SEL 2 129.6 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

8/9

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

.

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

{ead Office
i5 Mu 3 Tamban Khtong Ha, Amphoe Khlong Luang,

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

Office

FMBL.MTC.002 Fev.4

196 Phahonyothin Road, Chatuchak, Bangkok 10900,

‘el (66) 0 2577 9000

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

Tel. (66) 0 2579 1121-30 ext. 5215, 5225, 5217

“hangwat Patrumthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Theiland

Thailand

“ax. (66} 0 2577 9009
mail : rumpai@tistr.or.th Website:www.tistr.or.th

Fax, (66) 0 2323 9165
E-mail : mtc@tistr or.th

Fax. (66) 0 2579 8592
E-mail : sumalee@tistr.or.th

‘el (66) 0 2577 9000
ax. (66) 0 2577 9009

-mait : rumpai@tistr.or th Website:wway.tistr.or.th

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

Tel. (66. 0 2579 1121-30 ext. 52°.9, 5225, 5217
Fax, (661 0 2579 8592
E-mail : sumalee@tistr.or.th



A TISTR NSETISITIS 17025

CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-66/0322 MTC No. EEL BP. 121/0266

10. Peak C sound level

Number of eycles in Anticipated | Measured Deviated | Acceptance limit| Uncertainty Maximum-permitted uncertainty
test signal valuc (dB) | value (dB) | valuc (dB)| class 2 (+dB) (+dB) of mcasurcment (+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 1344 134.2 -0.2 2.0 0.20 0.35

11. Overload indication

Measured value (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)
139.1 139.1 0.0 1.5 0.20 0.25

12. High-level stability

Time Measured Deviated value Acceptance limit Uncertainty Maximurn-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
Calibrated by : Approved by : ;
(Mr. Pannasit Phasingsri) (Mr. Priw;_ile..}{lu:lyp:;]
7 Diregtér
Electrical and Electronic Standards Laboratory
Date of Calibration  : 13-17 Mar. 2023 Industrial Metrology and Testing Service Centre
Date of Issue : 17 Mar. 2023 Ref : 2011266022000726003
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CALIBRATION CERTIFICATE

Submitted by - Bastern 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 1 (23+3)°C
Manufacturer : Cirrus Relative Humidity ~ : (50 % 15) %
Model - CR:172A Ambient Pressure :(101.325+1 5)kPa
Serial No. - G301660

Microphone - MK216 PM2 No414171B

Preamplifier : PA40 No.10093F

Standards used :
1. Band Pass Filter Stanford Research Systems SR 650 S/N 28712.
2. Condenser Microphone Britel&Kjzr 4180 S/N 2889871.
. 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,

3

4

5

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

7. Multifunction Acoustic Calibrator Britel&Kjer 4226 S/N 2810358.
8

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

TN

)

e

: 28 Dec. 2022 wd=t LN B
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9. Power Amplifier Britel&Kjer 2706 S/N 1517650.
10. Speaker Tannoy Limited, Great Britain British Patent No. 215300
1 1. Digital Multimeter Agilent 34401A SN MY44005560.

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

Calibration Procedure :

This instrument was calibrated by using calibration procedures no CP-102-02 and CP-102-03, which

were based on IEC 61672-3 Electroacoustics - Sound Level Meters - Part 3 - Periodic tests (2013). These calibration

procedures were related 1o 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 Elecirical 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 Yimits quoted refer to the

measured values only-

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

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

—d =\ = S
- | L LY
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1. Absolute Sensitivity

Reference Measured value (dB) Deviation 1Acceptancc Uncertainty Maximum-perruitted
Acoustic Signal value  |limit Class 2| uncertainty of measurement
(dB) Before adjust | After adjust (dB) (+dB) (+dB) (+dB)
93.73 944 93.7 0.0 1.0 0.50 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. Seif-generated noise

2.1 Nermal test

Measured value Uncertainty Maximurn-permitied
(dB) (+dB) uncertainty of measurement (+dB)
20.6 0.10 N/A

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

Frequency Mcasured valuc  [Uncertainty Maximum-permitted
Weighting (dB) (+dB) uncertainty of measurement (+dB)
A-Weight | under-range - N/A
C-Weight 18.9 0.10 N/A

Flat 29.0 0.10 N/A

Note: The under-range means that the indicator cannot display for setting the range 20-140 dB.

=)
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3. Acoustical signal test of frequency weightings

l.—Frcquency ] Deviation from frequency response (dB)} Acceptance limit | Uncertainty [ Maximum-permitted uncertainTy
(Fz) A-weight C-weight Flat class 2 (+dB) (+dB} of measurement (+dE}
125 0.3 0.1 0.0 1.5 0.45 0.6
1000 -0.3 -0.3 -0.3 1.0 0.45 0.6
8 000 -1.2 -1:1 1.1 5.0 0.45 0.7
4. Eiectrical signal test of frequency weightings
Frequency | Deviation from frequency response (dB) Acceptance limit | Uncertainty | Maximum-permitted unceraisiry
(Hz) A-weight C-weight Flat class 2 (+dB) | (+dB) of measurement (+d3)
63 0.4 0.1 0.2 2.0 0.20 0.6
125 0.3 0.1 0.0 1.5 0.20 0.6
250 0.2 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 0.1 0.1 2.0 0.20 0.6
4000 -0.3 -0.1 0.1 3.0 0.20 0.6
8 000 -0.4 -0.3 -0.1 5.0 0.20 0.7
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Time Measured Value Deviated value  |Aceeptance limii Uncertainty Maximum-permitted
class 2 uncertainty of measurcment
(dB) (dB) (+dB) (+dB) (+dB)
Begin 94.0
=7 20 0.0 03 0.10 0.1
6. Frequency and time weightings at 1 kKHz
6.1 Frequency weightings at 1 kHz
chuency Measured value Deviated value | Acceptance limit|  Uncertainty Maximum-permitted
‘Weighting class 2 uncertainty of measurement
(dB) (dB) (+dB) (+dB) {(+dB)
.;weight 94.0 0.0 0.2 0.20 0.2
C-weight 94.0 0.0 0.2 0.20 0.2
L_Flat 94.0 0.0 02 0.20 0.2
6.2 Time weightings at 1 kiHz
Frequency Measured value Deviated value  |Agceptance iimit] Uncertainty Maximum-permitted
Weighting class 2 uncertainty of measurement
(dB) (dB) (xdB) (xdB) (xdB)
Fast 94.0 0.0 0.1 0.20 0.2
Slow 94.0 0.0 0.1 0.20 02
I_Eq 94.0 0.0 0.1 0.20 0.2
=aPRY
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7. Level linearity on the reference level range

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

139 139.1 0.1 1.1 0.30 0.3
—T34 134.0 0.0 1.1 0.30 0.3

129 129.0 0.0 1.1 0.30 0.3
E———

124 124.0 0.0 1.1 0.30 0.3

119 119.0 0.0 1.1 0.30 0.3
| 114 114.0 0.0 1.1 0.30 0.3
[ 109 109.6 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 93.9 -0.1 1.1 0.30 0.3

89 89.0 0.0 1.1 0.30 0.3
=

84 83.9 -0.1 1.1 0.30 0.3

79 79.0 0.0 | 1.1 0.30 0.3

74 74.0 0.0 1.1 0.30 0.3

69 68.9 -0.1 1.1 0.30 0.3

64 63.9 -0.1 1.1 0.30 0.3

59 58.9 -0.1 11 0.30 03

54 53.9 -0.1 1.1 0.30 0.3

49 489 -0.1 1.1 0.30 0.3 ]

44 43.9 -0.1 1 0.30 0.3
N L_____——— -
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7. Level linearity on the reference level range (cont.)
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8. Level finearlity including the level range control

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

MTC No. EEL. BP. 5/0166

Anticipated| Measured value Deviated valuc | Acceptance limit] ~ Uncertainty Maximum-permitted I_ Range Anticipated valuc Measured value Deviated | Acceptance | Uncertainty Maximum-permi-ted
vaiue class 2 uncertainty of measurement value | limit class 2 uncertainty of measirencent
{dB) (dB) (dB) (xdB) (+dB) (+dB) (dB) (dB) (dB) (+dB) (+dB) (zdB)

0 38.9 01 - 0.30 03 20-149 25.0 25.0 0.0 11 0.30 03
34 33.9 -0.1 1.1 0.30 0.3
29 29.0 0.0 1.1 030 03 9. Tone burst response
24 24 0.1 11 0.30 03 Time Toneburst Measured value | Deviated | Acceptanze |U y S perm ted
Weighting Duration, Tb l value | limit class 2 uncertainty of measnrement
(wms) (dB) (dB) (dB) (xdB) (+dB)
8. Level linearlity including the level range control 200 136.0 0.0 £1.0 0.20 03
At reference sound level on the reference level range Fast 2 118.9 -0.1 |+1.0;-2.5| 0.20 0.3
Range | A dvalue | Measured value | Deviated | Acceptance | Uncertainty Maximum-permitted 025 109.9 01 |+1.5:-50] 020 03
value  |limit class 2 uncertainty of measurement 200 129.5 -0.1 +1.0 0.20 03
“e) o @) | i) | ) e sl 2 109.9 01 |+10;-50] 020 03
20-140 94.0 94.0 0.0 11 0.30 03 200 130.0 00 | +10 | 020 03
SEL 2 110.0 00 |+1.0;-25 0.20 03
[— 0.25 100.9 -0.1 |+1.5;-5.0] 0.20 0.3
N/ i
_( (™ 'T_“k b :..1 I\
Date of Calibration - 16-19 Jan. 2023 2" Date of Cafibration  : 16-19 Jan. 2023 = @ @'ﬁ—’“{ - EI9
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10. Peak C sound level

MTC No. EEL. BP. 5/0166

Number of cycles in Anticipsted | Messured | Deviated | Acceptance Uncertainty Maximum-permitted —|
test signal valuc value value timit class 2 uncertainty of measurement
(dB) (dB) (dB) (+dB) (+dB) (+dB)
Complete cycle 1354 1352 -0.2 3.0 0.20 0.35
Positive half cycle 134.4 134.2 -0.2 2.0 0.20 0.35
Negative half cycie 1344 134.2 -02 2.0 0.20 0.35
11. Overload indication
Measured value (dB) Deviated |Acceptance Uncertainty Maximum-permitted
Positive Negative value  |limit class 2 uncertainty of measurement
one-half cycle one-half cycle (dB) (+dB) (+dB) (+dB)
138.8 138.8 0.0 1.5 0.20 025 J
12, High-level stability
Time Measured Deviated value | Acceptance imil Uncertainty Maximum-permitted
class 2 uncertainty of measurement
value (dB) @B) (+dB) (+dB) (+dB)
Begin 139.0
0.0 0.3 0.10 0.1
End 1390
Calibrated by : Approved by :

(Mr. Pannasit Phasingsri)

Electrical aWEWards Laboratory

Date of Calibration - 16-19 Jan. 2023

Date of Issue 1 25 Jan. 2023

End of Certificate

Ref :

Industrial Metrology and Testing Service Centre

201 lzasl;;zammai—?)
. S )@ iic)/s
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CALIBRATION CERTIFICATE

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

Calibrated at

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

“\cctrical and Elcctronic Standards Laboratory. Indusirial Metrology and Testing Service Centre.

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

Instrument Calibrated :

Description - Sound Level Meter
Manufacturer : Cirrus

Model :CRIIT2A

Serial No. - G300957 (No.28)
Microphonc - MK216 No,4124158
Preamplificr 1 9371F

Standards used :

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

. Condenser Microphone Briicl&Kjer 4180 SN 2889871

N

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

Temperaturc
Relative Humidity

Ambicnt Pressure

Ambient Environment

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

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

w

=)}

. Digital Multimeter Fluke 8520A S/N 4985007,

co o~

. Measuring Ampliﬁchr'{ncl&ij 2636 S/N 1537484,

Date of Receipt + 7 Dec. 2022

Date of Calibration : 23 Dec. 2022

N

. Digital Function Synthesizer NF Electronic Instruments DF-193A SN 122037,

_ Multifunction Acoustic Calibrator Brilcl&Kjzr 4226 S/N 2810358 with Coupler UA091S S/N 2810358.

The results relate only to 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
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9. Power Amplificr Bricl&Kjer 2706 S/N 1517650
10, Speaker Tannoy Limited, Greal Britain British Patent No. 215300,
[ 1. Digital Multimeter Agilent 34401 A S/N MY44005560.

12. Programmablc Attenuator Tamagawd 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 1EC 61672-3 Electroacoustics - Sound Level Meters - Part 3 : Periodic tests (2013), These calibration
procedures were related to the clectrical and acoustic signal tests. The clectrical signal test was carried out with the
dircet measurement method. The acoustic signal Lest was performed in an ancchoic room with the comparison
measurcment method.

This instrument has been calibrated against standards maintained at the Electrical and Electronic Standards
Laboratory (EEL), which are wraceable 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 level ol confidence of approximately 95%.

Date of Calibration : 23 Dec, 2022
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1. Absolute Sensitivity

Reference Acoustic

Mecasured value (dB)

Signal (dB) Before adjust

Atler adjust

Deviation

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

Acceptance

(+dB)

Uncertaimty] Maximum-permitted uncertainty

of measurement (1-dB}

93.8

93.69

93.7

0.0

0.50 N/A

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

was then completed at the display of’

93.7dB.

2. Self-generated noise

2.1 Normal test

Measured value

(dB)

Uncertainty

(+dB)

Maximum-permitted uncertainty

of measurement (+dB)

159

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) (+dB) of measurement (+dB)
A-Weight | under-range N/A
C-Weight 16.3 0.10 N/A

Flal 277 0.10 N/A

Note: The under-range means that the indicator cannot display for sctting the range of 20-140 dB.

Date of Calibration : 23 Decc. 2022
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3. Acoustical signal test of frequency weightings

F-equency Deviition [fom lrequency response curve(dB) | Acceptance limit | Uncertainty | Maximum-permitted uncertainty
(Hz) A-weight C-weight Flat class 2 (dB) (+dB) of measuremens: (+dB)
125 -0.1 -0.3 -0.3 =] 0.45 0.6
i 000 0.0 0.1 0.0 1.0 0.45 0.6
3 000 -7 -1.7 -1.4 +5.0 0.45 0.7

4. Electrical signal test of frequency weightings

Frequency Deviation from fiequency response curve(dB) | Aceeptance limit |Uncertainty| Maximum-permitted uncertainty
(Hz) A-weight C-weight Flat class 2 (dB) (+dB) of measuremcen: (+dB)
63 0.4 0.1 0.1 12.0 0.20 0.6
125 0.2 0.1 0.0 +1.5 0.20 06
250 0.1 0.0 0.0 +1.5 0.20 0.6
500 0.0 0.0 0.0 4.5 0.20 0.6
000 0.0 0.0 0.0 +1.0 0.20 0.6
2000 -0.) 0.1 0.0 +2.0 0.20 0.6
4000 -0.3 -0.2 0.0 +3.0 0.20 0.6
& 000 -0.5 -0.3 0.1 =5.0 0.20 0.7
Date of Calibration : 23 Dec. 2022 4/9

{ead Office
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3, Long-term stabilily

MTC No. EEL. BP. 27/1265

) Measured Deviated value | Acceptance limit | Uncertainty Maximum-permitted unccrtamﬂ
e value {(dB) (dB) class 2 (+dB) (+dB) of mcasurcment (=dB)
Begin 114.0
0.0 0.3 0.10 Q)
‘ End 114.0
6. Frequency and time weightings at 1 kHz
6.1 Frequency weightings at 1 kHz
Frequency Measurcd Deviated value | Acceprance jimit | Uncertainty Maximum-permitted uncertanty
Weighting valuc (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
L_Flat 113.9 =0.1 0.2 0.20 0.2
6.2 Time weightings at 1 kHz
—
Frequency Measurcd Deviated value | Acceptance limit | Uncertainty | Maxim wm-permitted uncertainty
Weighting value (dB) (dB) class 2 (+dB) (+dB) of measurement (+dB)
Fast 114.0 0.0 0.1 0.20 0.2
Slow 114.0 0.0 0.1 0.20 0.2
Leq 114.0 0.0 0.1 0.20 02 J

Date of Calibration

. 23 Dec, 2022
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7. Level linearity on the reference level range

Anticipated Measured Deviated value | Acceptance limit Uncertainty Maximum-permitted uncertainty
valuc (dB) value (dB) (dB) class 2 (+dB) (xdB) of measurcment (+dB)
.._ 138 138.1 0.1 [ 0.30 0.3
137 137.1 0.1 1.} 0.30 0.3
136 136.1 0.1 i) 0.30 03
135 135.0 0.0 1.1 0.30 0.3
134 134.0 0.0 [ 0.30 0.3
129 125.0 0.0 1.1 0.30 0.3
124 124.0 0.0 ! 0.30 0.3
119 119.0 0.0 }a 0.30 0.3
114 114.0 0.0 L.l 0.30 0.3
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 11 0.30 0.3
94 94.0 0.0 1.1 0.30 0.3
89 89,1 0.1 Isl 0.30 0.3
34 84.0 0.0 1.1 0.30 0.3
79 79.0 0.0 1.1 0.30 0.3
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 Jad 0.30 0.3
59 59.0 0.0 1.1 0.30 0.3
54 53.9 -0.1 I 0,30 =ty 0 %
Date of Calibration 1 23 Dee. 2022 . ___‘H.;:!é__; ) h:.;‘l \Y 6/9
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7. Level linearity on the reference level range (cont.)

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

49 49.0 0.0 Tl 0.30 0.3

44 44.0 0.0 L3 0.30 0.3

39 39.0 0.0 1.1 0.30 0.3

34 339 -0.1 1.1 0.30 0.3

29 29.0 0.0 1] 0.30 03

24 24.0 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 Mecasured Deviated Acceptance Uncertainty | Maximum-permitted uncertainty
Range

value {dB) value (dB) | value (dB)|limit class 2(+dB) (+dB) of mcasurement (£dB)
20-140 114.0 114.0 0.0 L1 0.30 0.3

Date of Calibration

23 Dec. 2022

v
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8. Level tinearlity including the level range control

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

Aaticipated Measwed | Deviated Acceptance Uncertainty | Maximum-permittec incertainty
fange value (dB) valuc {(dB) |[value (dB)| limit class 2(+dB:|  (+dB) of measuremert (+dB)
20-140 25 25.0 0.0 1.1 0.30 0.3

9. Tone burst response
Time Toncburst Mcasured Deviated Acceptance Uncerlainly | Maximum-permitted uncertainty
Weighting | Duration. Th(ms} | valuc (dB) |value (dB)] limit class 2(dB) (+dB) of measuremer.t (+dB)
200 136.0 0.0 +1.0 0.20 0.3
Fast 2 118.9 -0.1 -1.0;-2.5 0.20 0.3
0.25 109.8 «0,2 +1.5:-5.0 0.20 0.3
200 129.5 -0.1 +1.0 0.20 0.3
Slow
2 110.0 : 0.0 +1.0,-5.0 0.20 0.3
200 1300 | 00 1.0 0.20 03
SEL 2 110.0 0.0 +1.0;-2.5 0.20 0.3
0.25 100.9 -0.1 +1.5:-50 0.20 0.3
Date of Calibration : 23 Dec. 2022 .\_1/@@:;\4{'5, 3/9
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10. Peak C sound level

Number of cycles il]‘\ Anlicipalcd] Measured | Deviated Acceptance Uncertainty Maximum-permitted uncertainty
\cst signal value (dB) | valuz (dB) value (dB)] limit class 2A>+dB) (~dB) of measurement (+dB)
Complete cycle 1354 135.6 0.2 3.0 0.20 0.35
Pasitive half cycle 1344 134.3 -0.1 2.0 0.20 ‘ 0.35

Negative half cycle

134.4 134.3 -0.1 I 2.0 0.20 l 0.35

11. Overload indication

Measured value (dB)
Deviated Acceptance Uncertainty Maximum-permitted uncertainty
Positive Negative
onc-half cycle onc-half cyele value (dBJ limit class 2(+dB) (+dB) of measurcment {-dB)
138.7 138.7 1.5 0.25 0.25
12. High-level stability
Measured Deviated value | Acceptance limit Uncertainty Maximum-penmnitted uncerainty
Time
value (dB) (dB) class 2 (+dB) (+dB) of measurement (+dB)
Begin 139.0
b | 0.0 0.3 0.10 0.1
End 139.0

Calibrated by

(Mr, Wittawat Supanich

Date of Calibration

Date of Issue
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Submitted by
Address
Calibrated at

Soi 1C, Bangpoo Industrial Estate,

. 683 Moo 11 Sukaphibal 8 Rd., N
+ Electrical and Electronic Standards Laboratory,

UTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

MTC No. EEL. BP. 43/0965

CALIBRATION CERTIFICATE

- Eastern Thai Consulting 1992 Co., Ltd.

ongkham, Sriracha, Chonburi 20230.
Industrial Metrology and Testing Service Centre.

Sukhumvit Rd., A.Muang, Samutprakan 10280.

Instrument Calibrated : Ambient Environment

Description : Sound Level Meter Temperature :(234+3)°C
Manufacturer + Cirrus Relative Humidity 1 (50+15) %
Model :CR:172A Ambient Pressure :(101.325+1.5) kPa
Serial No. 1 G301635

Microphone - Cirrus MK216 No.413415B

Preamplifier : No.10085F

Standards used :

—

. Condenser Microphone Brilel&Kjer 4180 S/N 2633526.

_Decade Attenuator Ando AL-205 S/N 00464602.

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

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

. Digital Multimeter Fluke 8520A S/N 4985007.

2
3
4
5. Digital Function Synthesizer
6
7. Multifunction Acoustic Calibrator Britel&XKjer 4226 S/N 2810
8

. Measuring Amplifier Briiel&Kjar 2636 S/N 1537484.

Date of Receipt : 19 Sep. 2022 =) /_.:\\ ',l_.:'}_‘v‘"
At
Date of Calibration  :6-7 Oct. 2022 - Mb gt 9{

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

358.
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9. Power Amplifier Brilel&Kjzr 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 (2013). These calibration
procedures were related to the electrical and acoustic signal tests. The electrical signal test was carried out with the
direct measurement method. The acoustic signal test was performed in an anechoic room with the comparison
measurement method.

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

The information on actual reading is attached herewith and the uncertainty limits quoted refer to the
measured values only.
The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage factor

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

Date of Calibration  : 6-7 Oct. 2022 “ é) 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| Afteradjust|  (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 value |Unccrtainty Maximum-permitted
Weighting (dB) (+dB) uncertainty of measurement (+dB)
A-Weight | under-range - N/A
C-Weight 19.2 0.10 N/A

Flat 304 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.

Date of Calibration : 6-7 Oct. 2022

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 govemor of TISTR.
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3. Acoustical signal fest of frequency weightings

Frequency | Deviation from frequency response (dB) |  Acceptance limit | Uncertainty Maximum-permitted ancertaintry

(Hz) A-weight C-weight Flat classs 2 (dB) (+dB) of measurement (+¢B)
125 03 0.0 0.0 415 045 0.6

1000 0.3 -0.3 03 +1.0 045 0.6

8 000 -1.5 14 12 +5.0 045 0.7

4. Electrical signal test of frequency weightings

Frequency | Deviation from frequency response (dB) Acceptance limit Uncertainty | Maximum-permitted tmcertaintry

(Hz) A-weight | C-weight Flat classs 2 (dB) (+dB) of measurement (+dB)

63 0.5 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 0.1 0.1 +1.5 0.20 0.6

500 0.2 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
4 000 -0.3 -0.1 0.0 +3.0 0.20 0.6
8 000 -0.5 -0.3 -0.1 5.0 0.20 0.7

Date of Calibration  : 6-7 Oct. 2022 oA 479
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5. Leng-term stabili
g ity 7. Level linearity on the reference level range

Time | Measored Vatue | Devisted value | Acceptance limit | - Uncertainty Maximum-permitted Anticipated| Measured value | Deviated value | Acceptance fimit | Uncertainty Maximum-permitted
class 2 uncertzinty of measurement value class 2 uncertainty of measurement
“® ) ) a8 () (@B) @8) (4B) (2aB) (+dB) (24B)
Begin 1140 0.0 03 0.10 0.1 140 140.0 0.0 08 0.30 03
End 1140 139 139.0 0.0 0.8 0.30 03
134 134.0 0.0 0.8 0.30 03
6. Frequency and time weightings at 1 kHz 129 129.0 0.0 0.8 030 03
6.1 Frequency weightings at 1 KHz 124 124.0 0.0 08 0.30 03
Frequency | Measured value | Deviated value | Acceptance limit Uncertainty Maximum-permitted 119 119.0 0.0 08 0.30 03
Weighting class 2 uncertainty of measurement 14 1140 0.0 0.8 0.30 0.3
(@®) (@ (dB) (dB) (dB) 109 109.0 0.0 0.8 030 03
A-weight 1140 0.0 02 0.20 0.2 104 104.0 0.0 0.8 0.30 0.3
C-weight 114.0 0.0 0.2 0.20 0.2 99 99.0 0.0 0.8 0.30 03
Flat 114.0 0.0 0.2 0.20 0.2 04 94.0 0.0 0.8 0.30 0.3
49 49.0 0.0 0.8 0.30 0.3
6.2 Time weightings at 1 kHz 44 439 0.1 08 0.30 0.3
Frequency | Measured value Deviated value | Acceptance limit Uncertainty Maximum-permitted 39 39.0 0.0 0.8 0.30 03
Weighting class 2 uncertainty of measurcment 34 34,0 0.0 0.8 030 0.3
@ 4B) (dB) GdB) G 29 290 0.0 03 030 03
Fast 114.0 0.0 0.1 0.20 0.2 2% 241 0.1 0.8 0.30 03
Slow 114.0 0.0 0.1 0.20 0.2
Leq 114.0 0.0 0.1 0.20 02
o AoRY,
Date of Calibration  : 6-7 Oct. 2022 \ —E 2} Cre 5/9 Date of Calibration  : 6-7 Oct. 2022
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8. Level linearlity including the level range control

At reference sound level on the reference level range

Range | Anticipated value| Measured valuc | Deviated |Acceptance Uncertainty Maximum-permitted
value [limit class 2 uncertainty of measurement
(dB) (dB) (dB) (+dB) (+dB) (+dB)
20-140 114.0 114.0 0.0 0.8 0.30 0.3
Date of Calibration  : 6-7 Oct. 2022 /‘H 9
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8. Level linearlity including the level range control

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

MTC No. EEL. 3P. 43/0965

Range Anticipated valuc Measured value | Deviated jAcceptanse] Uncertainty Maximum-perm:ticd
valuc  {limit class 2 uncertainty of mcasnrement
(dB) (dB) (dB) (&dB) (+dB) (dB)
20-140 25 115.0 90.0 0.8 0.30 03
9. Tone burst response
Time Toneburst Mecasured value | Deviated WAcceptanze| Uncertainty Maximum-perzmtted
Weighting Duration, Tb value  imit class 3 uncertainty of measarement
(ms) (dB) (dB) (dB) (+dB) (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 0.3
Slow
2 110.0 0.0 [+1.0;-5.00 0.20 0.3
200 130.0 0.0 +1.0 0.20 0.3
SEL 2 110.0 0.0 |+1.0;-2.5| 020 0.3
0.25 100.9 -0.1  |+1.5;-=2 0.20 0.3
Date of Calibration : 6-7 Oct. 2022 8/9
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10. Peak C sound level
Number of cycles in | Anticipated [ Measured Deviated |Acceptance | Uncertainty Maximum-permitted
test signal valuc value valuc  |limit class 2 uncertainty of measurement
(dB) (dB) (dB) (2dB) (+dB) (&dB)
Complete cycle 1354 135.6 0.2 3.0 0.20 0.35
Positive half cycle 134.4 134.2 -0.2 2.0 020 0.35
Negative half cycle 134.4 134.2 -0.2 2.0 0.20 0.35
11. Overload indication
Measured value (dB) Deviated |Acceptance | Uncertainty Maximum-permitted
Yositive Negative value |limit class 2 uncertainty of measurement
one-half cycle onc-half cycle (dB) (+dB) (+dB) (+dB)
139.1 139.1 0.0 2.0 0.20 0.25
12. High-level stability
Time Measured Deviated value | Acceptance limit Uncertainty Maximum-permitted
class 2 uncertzinty of measurement
value (dB) (dB) (+dB) (+dB) (+dB)
Begin 139.0
0.0 0.3 0.10 0.1
End 139.0
Calibrated by Approved by :

(Mr. Pannasit Phasingsri)
tll
9

Electrical ;nd Ela:laﬂn]:mﬁds Laboratory

Date of Calibration - 6-7 Oct. 2022 Industrial Metrology and Testing Service Centre

Date of Issue 7 Oct. 2022 Ref : 2011265091904119001
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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 1892 CO., LTD.

(Analytical Balance Room)

Equipment : ELECTRONIC BALANCE

Manufacturer : METTLER TOLEDO

Model : XS205DU

Serial No. : 1126323724

ID No. : LABE 05/1

Date of Receipt : 20 January 2023

Date of Calibration : 20 January 2023

Calibrated by Mr. Thanadol Pholthep Approved by (Mr. Sormchai Neampunt)
Scientist Signed for Director

Issue date 25 January 2023

The uncertainties are for a confidence probability of approximately 95%.

The calibration result is applied only to the above calibrated item and was found accurale as shown on date and place of calioraTTen only
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361 Soi Ledpreo 122; Ladprao Road, CONTACT@AMARC.CO.TH
FAX 02-516-6949 WWW.AMARC,CO.TH
FlipkRphig, Wang Thonglang, Bangkok 10310 Rev.05 Effective Date, 15/10/21
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Certificate No.

Sample Code

Equipment :
Manufacturer :
Model :
Capacity :
Resolution :
Serial No. :

1D No. :

Result of Calibration
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23-006683 Page 2 of4

23-02820-006

REPORT OF CALIBRATION

ELECTRONIC BALANCE
METTLER TOLEDO
X8205DU

Max B1g/220g
0.01mg /0.1 mg
1126323724

LABE 05/1

1.Test weight and repeatability of reading
Repeatability is a measure of the ability of a balance to supply the same resuit 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

No adjustment

[ Adjustment

Unit: g

No adjustment
] Adjustment

Range: 80 [] Before adjustment ] After adjustment
Nominal value 40 30

Standard weight 40.000042  £0.000045

Average reading of indicator 40,00015 30.00019

Standard deviation 0.000004  0.000007 -

Range: 200 ] Before adjustment ] Anter adjustment
Nominal value 100 200

Standard weight 100.000022 200.000199

Average reading of indicator 100.0001 200.0004

Standard deviation 0.00004 0.00008 -

o

361 Soi Ladprao 122. Ladprao Road, TEL 025162422 CONTACTGAMARG.CO.TH
FAX 02-516-6949 WWW.AMARC.CO.TH
Phiakphiz,Wang Thonglang, Bangkok 10310 Rev.03 Effective Date. 15/10/21
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REPORT OF CALIBRATION

Result of Calibration

2. Sensitivity or value of a scale division
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NSC-TISI-TIS17025
CALIBRATION 0152

Page 3 of4

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 Test Point Sensitivity, S
Q 0.99800 o] 0.9980
40 0.98800 100 0.9880
80 0.99800 200 0.9980
3. Departure of indication from nominal value, Linearity
Unit: g
Nominal Standard Average Reading Correction Expanded Coverage
Value Value of iIndicator 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 0.00001 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

The result expanded uncertainty of measurement U is stated as the standard uncertainty of measurement miiti

distribution correspends to a caverage probability of appro_xlmately 95%.

UKAS M3003.

piied by the coverage fitter k, which for a narmal
The standard uncertainty of measurement has been determined in accordance with

361 Soi Ladprao 122, Ladprao Road,
Phlabphla, Wang Thonglang, Bangkok 10310
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Certificate No. 23-006683

23-02820-006

REPORT OF CALIBRATION

Sample Code

Result of Calibration :
4. Eccentric or off-centre loading

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

the load and its removal from the center of the pan support.
QO circe
Weighing pan O Triangular Test weight: 50 and 100
@® Rectangular Unit: g
Range 80 200
Position Reading of indicator Reading of indicator
1 50.00014 100.0001
2 50.00014 99.9998
3 50.00006 100.0000
4 50.00010 100.0001
5 50.00017 100.0001
6 50.00014 100.0001
Maximum difference 0.00008 0.0003

Condition of Calibration

1. Calibration Method : WI-CL-004 base on UKAS LAB 14: 2019 &.]Ambient conditions Min Max
2. This result of calibration was found accurate as shown on date and Temperature (°C) 23 224
place of calibration only. Relative Humidity (%Rh) 38.2 404
3. Condition of Calibration item: Normal Air pressure (hPa) 1008.4 | 10101

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 Public
Company Limited (Instrument number 1).

5. Reference standard instrument :
Instrument Class  ID.No.
1} STANDARD WEIGHT 1mgto1 kg E2 LB-WE-57

Certificate No.
22-060639

Due Date
27 June 2023

- End of Report -

TEL 02-516-2422 CONTACT@AMARD.CO.TH
FAX 02-516-6949 WWW.AMARC.CO,TH
Rev 03 Effective Date, 15/10/21

361 Soi Ladprao 122, Ladprao Road,

Fhlabphla, Wang Thonglang, Bangkok 10310
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Certificate No. i

Sample Code

Customer

Location of Calibration

Equipment
Manufacturer
Model

Serial No.

ID No.

Date of Receipt
Date of Calibration
Calibrated by

Issue date

The uncertainties are for a confidence probability of approximately 95%

ASIA MEDICAL AND

AGRIGULTURAL LABORATORY
AND RESEARCH GENTER
=
%,
23-006682

23-02820-005

CERTIFICATE OF CALIBRATION

+ EASTERN THAI CONSULTING 18992 CO., LTD.
683 Moo 11, Sukhapiban 8 Rd., Nongkham,
Sriracha, Chonburi 20230

: EASTERN THAI CONSULTING 1992 CO., LTD.

{Analytical Balance Room)
: ELECTRONIC BALANCE
: SARTORIUS
: SECURA224-1S
: 0036707137
: LABE 05/2
: 20 January 2023
: 20 January 2023

Mr. Thanadol Pholthep Approved by

Scientist

25 January 2023

NN
"4..-,’,1-,\‘“\\“

NSC-TISI-TIS17025
CALIBRATION 0152

Page 1 of4

{Mr. Somchai Neampunt)

Signed for Director

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 issued in

with the i of acer

ditation granted by the Thai Laboratory Accreditation scheme which has assessed Lhe

measurement capability of the laboratory and its traceability to recognized national standards and to the unit of measurement realized at the corresponding
national standards labaratory. 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)

Sy
ASIA MEDICAL AND SN

AGRICULTURAL LABORATORY £ \/ %
AND RESEARCH CENTER £

AMARC
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““lﬂli“.\. 4
NSC-TISI-TIS17025
CALIBRATION 0152
Certificate No. :  23-006682 Page 2 of4

Sample Code 23-02820-005
REPORT OF CALIBRATION
Equipment : ELECTRONIC BALANCE
Manufacturer : SARTORIUS
Model : SECURA224-1S
Capacity : Max 220 g
Resolution : 0.0001¢g
Serial No. : Q03670737
ID No. : |.ABE 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 adjustment Standard weight 100.000022 200,000199 - =

[ Adjustment Average reading of indicator 99.9998 199.9999

Standard deviation 0.00007 0.00007

{1 After adjustment

Unit: Range: - [ Before adjustment

Nominal value
[ o adjustment Standard weight

{J adjustment Average reading of indicator

Standard deviation

361 Soi Ladprao 122, Ladprao Road,
Phlabphla, Wang Thonglang, Bangkok 10310

FM-CL-017

TEL 02-516-2422

FAX 02-516-6949
Rev.Q5

CONTACT@AMARG.CO.TH
WWW.AMARG,CO,TH
Effective Date. 15/10/21

361 Soi Ladprao 122, Ladprao Road,
PF%a_‘b:E_holghWang Thonglang, Bangkok 10310

CONTACT@AMARC.CO.TH

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

TEL B2-516.3922
FAX 02-516-6848
Rev.03
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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
0 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 0.000M 2.04

0.01 0.0100036 0.0100 0.0000 0.000M 2.04

0.1 0.1000062 0.1000 0.0000 0.0001 2.04

1 1.0000036 1.0000 0.0000 0.00011 2.04

2 2.0000128 2.0000 0.0000 0.00011 2.04

5 5.0000044 5.0000 0.0000 0.000M 2.04

10 10.000000 10.0000 0.0000 0.0001 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 99.9998 0.0002 0.00017 2.0

200 200.000199 200.0000 0.0002 0.00028 2.00

The resull expanded uncertainty of measurement U is stated 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 measurement has been determined in accordance with
UKAS M3003

361 Sof Ladprao 122, Ladprao Raad, TEL 02-516-2422 CONTACT@AMARC.CO.TH
Phlabphla, Wang Thonglang, Bangkok 10310 FAX 02-516-6949 WWW,AMARC.CO.TH
ph,\‘,‘a.c{’,o& °n9 ngang. Bang Rev.03 Effective Date. 15/10/21
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Certificate No. t 23-006682 Page 4 of4
Sample Code : 23-02820-005

REPORT OF CALIBRATION

Result of Calibration :
4. Eccentric or off-centre loading

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

the load and its removal from the cen ter of the pan support.
rlh

@ cirdle l\

Weighing pan (O Triangular Test weight: 100 k

O Rectangular Unit: g
Range 220 = =

Position Reading of indicator Reading of indicator
99.9998 -
100.0001 .
99.9997
99.999¢
99,9998
6 99.99a8
Maximum difference 0.0003

T A W N A

-

Condition of Calibration

1. Calibration Methad : 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) 212 225
place of calibration only. Relative Humidity (%Rh) ant 443
3. Condition of Calibration item: Normal Air pressure (hPa) 10121 | 10130

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 Genter Public
Company Limited (Instrument number 1 ).

5. Reference standard instrument :

lostrument Class 2 No, Certificate No. Due Dalg
1) STANDARD WEIGHT 1 mgtoikg E2Z LB-WE-57 22-060639 27 June 2023

- End of Report -

361 Soi Ladprao 122, Ladprao Road, TEL 02-516-2422 CONTACTEBAMARC.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 OF CALIBRATION Page 10f3

Certificate No. : 22136844

Sample Code : 22-51164-006

Gustomer :  EASTERN THAI CONSULTING 1992 CO., LTD.

683 Moo 11, Sukhapiban 8 Rd., Nongkham,

Sriracha, Choaburi 20230
Location of Calibration EASTERN THAI CONSULTING 1892 CO., LTD.

(Laboratory)
Equipment Temperature zontrofled enclosures (Incubator)
Manufacturer - N/A Model : N/A
Serial No. . $540040277 1D No. LABE 19/2
Date of Receipt . 21 December 2022 Date of Calibration : 21 December 2022

Condition of Calibration
Minimum 243 °C

1. Environment 1.1 Ambient temperature Maximum 251 °C
1.2 Relative hunidity Maximum 523 % Minimum 485 %
1.3 Line voltage supplied Maximum  223.68 VAC Minimum 2218 VAC
2. Calibration method
TLAS-G-20: Guidelines for calibration znd checks of temperature controlled enclosures.
3. Reference standard instrument
Instrument ID No. Certificate No, Due Date
Data Acquisition With Sensor LB-DA-11 {(RTD-148 to RTD-155, RTD-227) 22-040308 24 April 2023
(RTD-PY100)

4. This certificate is traceable to the international system of unit (1 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

(Mr. Somchai Neampunt)

Calibrated by Mr. hatthanan Phosri Approved by

Scientist Signed for Director

Issue date 26 December 2022
The inties are for a i ility of approximately 85%
The calibratlon result is applied only to the above callbrated item and was found accurate as shown on date and place of calibratlon on!v

granted by the Thai Laboratory Accreditation scheme which has assessed the measurement capability of the
national standards labotau:ny This certificate may not be

This Certificate is issued in with the i of
\aboratory and its traceability to recogrized natlonal standards and to the unit of realized at the
oS ARG TR T TGl S e with T piior wiliien snfroval of e Axia Modical nd Aphertiral Labocstory and Rigsearch Cantar Public Compsny Limited (NWARG)

361 Soi Ladptao 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-CL114 Rev.01 Effective Date 15/10/21
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Page 20of 3
22136844

REPORT OF CALIBRATION

Certificate No. :

Sample Code : 22-51164-006
Results of Calibration
Resolution : 04 °C
1. Reporting of Temperature
Calibration uuct uuc Measured temperature at each positions (°c) Uncertainty | Coverage
point (°C) |setting {*C}{reading cy #1 k2 3 #4 #5 6 #7 #g | #o™ + {°C) factor k
20 20.0 20.0 19.65 | 19.56 | 19.47 | 19.28 | 20,96 | 20.47 | 20.23 20.58 | 20.28 0.35 2.00

2. Characterization results

Calibration point (°C)

Stability £ (°C) Uniformity (°C) Overall variation (°C)

20

013 1.09 1.90

Notes
- UUC* = Unit Under Calibration

coRY

351 Soi Ledprao 122, Ladprao Roat,

Phlabphla, Wang Thonglang, Bangkok 10310

FIA-CL-018

CONTACT@AMARC.CO.TH
WWW.AMARC.CO.TH
Effective Dala 15/10/2)

TEL 02-516-2422
FAX D2-516-6948
Rav.09



ASIA MEDICAL AND
AGRICULTURAL LABORATORY
AND RESEARCH CENTER

REPORT OF CALIBRATIO

Results of Calibration

Notes
1. Sensor installation locations
1.1 All sensors at any corners or walls should be positioned
Scm(a x b x c) from the wall.
1.2 The reference sensor is preferably located of the geometric center
of the chamber.
2. Interior dimensions approx of chamber :

W= 60 om;D= 70 cm;H-=124 cm

w

Air valve 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 *,

@

location which are observed at the same time,

i- g\_/gf
RN wAm

AN
NSC-TISI-TIS17025

CALIBRATION 0152
N Page 3 of 3
Certificate No. : 22136844
Sample Code : 22-51164-006
Lﬁz n4
K w3°
M 9.-?ﬂ | A Gvemete venmee
k
#6 | 28
H Al o
|
#5 w2 _lw¥
Pl 1
< 4,

Figure: Example of sensor
installation Positions

Uniformity - the maximum difference of measured temperatures at any sensors and the measured temperature at the reference

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 resuit expifided uhzavtainty of measurement U is stated as the standard yol multiplled by th ge factor k. which bee a normal distribution corresponds
{0 a coverage orababality of approximately 95% The standard of has b ined | wilh UKAS

- End of Report -
361 Soi Ladprao 122, Ladprao Road, TEL 02-516-2422 CONTACTEAMARC.CO.TH

Phlabphla, Wang Thonglang, Bangkok 10310 FAX 02-516-6949
FM-CL-018 Rev 09

WWW.AMARC.CO.TH
Effective Date 15/10/21
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CERTIFICATE OF CALIBRATION Page 10f3
Certificate No. : 23-040768
Sample Code : 23-16178-002
Customer . EASTERN THAI CONSULTING 1892 CO,, LTD.
683 Moo 11, Sukhapiban 8 Rd., Nongkham,
Sriracha, Chonburi 20230
Location of Calibration : EASTERN THAI CONSULTING 1992 CO., LTD-
(Laboratory)
Equipment . Temperature cotrolled enclosures (Incubator)
Manufacturer : Lovibond Model : Tc4458
Serial No. :  0520/005227 1D No. ; LABE19/S
Date of Receipt » 21 April 2023 Date of Calibration  : 21 April 2023
Condition of Calibration
1. Environment 1.1 Ambient temperature : Maximum 361 °C : Minimum 345 °C
1.2 Relative humidity : Maximum 51.8 % :  Minimum 493 %
1.3 Line voltage supplied : Maximum 2247 VAC ; Minimum 221.9 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-08 (RTD-238 to RTD-247) 22-077888 09 August 2023

(RTD-Pt100)

4. This certificate is traceable to the international system of unit {S! Unit).
The measurement is traceable to Asia Madical 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 : Normai
Calibrated by Mr. Sarawoot Thammo Approved by (Mr. S_omchai Neampunt)
Scientist
Issue date 24 April 2023
The ies are far iability. of malieky 95%

The calibratin resull is applied only Lo the above callbratexd ltem and was found accurate as shown on date and place of calibration only

This Ceruficale is issued in with the it of granted by the Thal Laboratory Acereditation scheme which has assessed the measurement capability of the
labaralary and its traceability Lo recognized national sianglards and ta the unit of realized at the cor national standards laboratory This certificate may not be
reproduced other than In full except with the prior wiitlen -approval of the Asia Medical and Agricultural Laboratory and Research Center Public Company Limited (AMARC)
361 5ai Ladpran 122, Ladprao Road, TEl 02-516-242% CONTAC T@AMARC.COTH
Phlabphia, Wang Thonglang, Bangkok 10310 FAX 02-516-6943 WWW AMARC.CO.TH
FM-CL-Tt4 Rey Y Clfeaive Dara 157071
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CALIBRATION 0152
REPORT OF CALIBRATION Page 20f3
Certificate No. : 23-040768
Sample Code : 23-16178-002
Results of Calibration
Resolution : 01 °C
1. Reporting of Temperature
Calibration uuc uuct Measured temperature at each positions °c) Uncertainty | Coverage
point (°C) |setting (°C)|reading (°C} #1 #2 #3 #4 #5 #6 7 #8 | #97 + (°C) factor k
20 20.0 20.0 20.06| 19.92 | 19.96 | 19.89 | 19.93 | 20.08| 19.97 | 19.79 19.86 0.£2 2.00
2. Characterization results
Calibration point (°C) Stability * (°C) Uniformity (°C) Overall variation (°C)
20 0.32 037 0.85

Notes
UUC* = Unit Under Calibratiol

S

361 Soi Ladprac 122, Ladprao Road, TEL 02-516-2422 CONTACT@AMARC.CDTH
Phiabphia, Wang Thonglang, Bangkok 10310 FAX 02-516-6949 WWW AMARC CO.TH
FM-CL-018

Rev 09 Elfecuva D3te 13 KL
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REPORT OF CALIBRATION Page 3of 3
Certificate No. : 23-040768
Sample Code : 23-16178-002
Results of Calibration
1. Sensor installation locations o L
1.1 All sensors at any corners or walls should be positioned
3
5cm (ax b xc) from the wall, “na "3
uPU“ﬂ—'Glt—ﬂ'!( et |
1.2 The reference sensor is preferably located of the geometric center kg
I
of the chamber. N #8 T 3,
T
2. Interior dimensions approx of chamber - !
85/ _w AT
W = 60 om;D= 56 cm:H= 146 cm :é‘/ CI
3. Airvalve or fresh air level : Off £ {g
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 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.

-

0. Calibration results without adjustment.

The result expanded uncertalnty of measurement U is stated as the standard uncenalnly of measurement muitiplied by the coverage factor k, which for 3 normal distribution carresponds
to a coverage probabilily of approximately 95% The standard { has by in with UKAS M300]

- End of Report -

361 Soi Ladprac 122, Ladprae 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 Elfective Dale 15/10/21



ASIA MEDICAL AND
AGRICULTURAL LABORATORY
AND RESEARCH CENTER
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NSC-TISI-TIS17025
CALIBRATION 0152

Page 10of 3
23-018635

CERTIFICATE OF CALIBRATION

Certificate No. :

Sample Code - 23-07651-001
Customer + EASTERN THAI CONSULTING 1992 CO., LTD.
683 Moo 11, Sukhapiban 8 Rd., Nongkham,
Sriracha, Chonburi 20230
Location of Calibration : EASTERN THA! CONSULTING 1992 CO., LTD.
(Hot Lab)
Equipment . Temperature controlled enclosures (Hot air oven)
Manufacturer : Memmert Mode! : UM 400
Serial No. : 900982 1D No. LABE 17/1
Date of Receipt : 21 February 2023 Date of Calibration 21 February 2023
Condition of Calibration
1. Environment 1.1 Ambient temperature Maximum 312 °C & Minimum 28.7 °C
1.2 Relative hurnidity :  Maximum 502 % : Minimum 201 %
1.3 Line voltage supplied : Maximum  223.9 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 D No. Certificate No. Due Date
Data acquisition with sensor B-DA-12 (RTD-158 to RTD-166) 22-040312 02 May 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

Calibrated by Mr. Sarawoot Thammo Approved by {Mr. Somgchai Neampunt)

Signed for Director

Scientist
Issue date 24 February 2023 i
The i for a comii ility of i 95 i :‘

The calibration resull is applied only to the above calibrated item and was found accurate as shown on date and place of calibration only

granted by the Thai Laboratory Accreditation scheme which has assessed (he measurement capability of the
national standards laboratory This certificate may not be

This Certificate 1s issued in with the ilions of

laboratory and its traceability to recognized natienal standards and to the unit of

reproduced othes than in full except with the prior wrilten approval of the Asia Medical and Agricultural Laboratary and Research Center Public Company Limited (AMARC)

TEL 02:616-2422 CONTACT@AMARC.CO.TH

FAY 02:516-6949 WWW.AMARC.CO.TH
Rev 01 Effective Dale 15/10/21

realized at the

361 Soi Ladprao 122. Ladaras Road,

Phlabphla, Wang Thonglang. Bangkek 10310
FMCL-TA

AMARG|

Results of Calibration

ASIA MEDICAL AND
AGRICULTURAL LABORATORY
AND RESEARCH CENTER

REPORT OF CALIBRATION
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Certificate No. :

Sample Code :

2N

NSC-TISI-TIS17025
CALIBRATION 0152

Page 2of 3
23-018635
23-07651-001

Resolution 01 °c
1. Reporting of Temperature
Calibration yuc* uucr Measured temperature at each positions (°C} Uncertainty Coverage
point (°C) |setting (°C)|reading (°C{ #1 | #2 | #3 | #a4 | #5 | #6 | #7 #gRe + (°C) factor k
85 85.0 85.0 85.18 | 85.04 | 84.62 | 84.82 | 85.03 | 85.04 | 85.00 85.08 0.25 2.00

2. Characterization results

Calibration point (°C)

Stability + (°C)

Uniformity (°C)

Overall variation (°C)

85

0.07 0.49

0,

.68

Notes

YUC" = Unit Under Calibratiol

36150l Ladprac 122, Ladpran Road,
Phlabphla, Wang Thonglang, Bangkak 10310

FM-CL-018

TEL 02:315-2422
FAX 02-316-6948
Rev 09

CONTACT@AMARC.CO.TH

WWW_AMARC.CO.TH
Effective Date. 15/10/21
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NSC-TISI-TIS17025
CALIBRATION 0152
REPORT OF CALIBRATION Page 3of3
Certificate No. : 23-018635

Sample Code : 23-07651-001

Results of Calibration

Nates _{
) # #
1. Sensor instalfation locations 2 %

1.1 All sensors at any corners or walls should be positioned

5cm{a x b x c) from the wall. YEa #3°
u.sn?"r--ﬂmlmw

1.2 The reference sensor is preferably located of the geometric center

i
of the chamber. H #6 3 wa,
2. Interior dimensions approx of chamber : '
45w l#7 (5
W= 40 cm:D= 28 cm;H =39 cm 0’ C
<
3. Air valve or fresh air level : Off . 4,
a

4. Fanlevel : Open 4_&_—..,
5. The quoted uncertainty includes” Stability of chamber and loading effect Figure: Examnple of sensor

in chamber at 20% of uniformity *. installation Positions

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 throughouit 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 expanded uncertainty of U is stated as thy of multiplied by 1he coverage factor k. which for a normal distribution corresponds
103 coverage probability of approximately 85% The standard inty of has been ¢ ined in d: with UKAS M3002.

- End of Report -

@Ry

36" S0l Ladgran 122, Ladprao Road, TEL 02-516.2422 CONTACT@ANMARC.COTH
Phlabphla, Wang Thanglang, Bangkok 10310 FAX 02-516-6949 WWW.AMARC.CO.TH
FM-CL-018 Rev 09 Effective Date 15/10/21
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Calibration Certificate
. »
Calibration Report
Certificate No.: 2300368-001-01 Certificate No.: 2300368-001-01
Client name: EASTERN THAI CONSULTIONG 1992 CO., LTD. Equipment: Liquid-in-Glass Thermometer  Type: Total Immersion
Address: 683 Moo 11, Sukhapibarn & Rd., Range:  -19t1011 °C  Resolufion: 0.1 °C
Nongkham, Sriracha, Chonburi 20230 IDNo.:  LABE 16/1 Serial No.: 43560
Manufacturer:  Precision
Date of Calibration: 15 November 2022 Page 20f3
Pagelof3
Equipment Liquid-in-Glass Th et Location: Temperature Calibration Laboratory, National Food Institute
. iquid-in-Glass
quip q ermometer Environment Condition: Ambient Temperature 23 °C 23 °C,
R Humid 55 % %15 %.
Manufacturer: Precision elative Humidity
Model / Type: Total Immersion
Condition of this results of Calibration:
Serial No.: 43560 1. Calibration Method : - In-house method : W-TE-01S based on ASTM E77-07
- The Calibration is determined by comparing with a known temperature
ID No.: LABE 16/1 from 3 standard resistance thermometer.
- The temperature Scale In use at this iaboratory is the Intemational
Order No.: 2300368 Temperature Scale of 1990 { ITS:90 ).
2, Reference Standard Instrument :
Operation No.: 2300368-001 Instrument Model Serfal No. [Certificate No.| Due Date | Through
BLACK STACK THERMOMETER 1560/2560 | A39258/A39719 " G- TR
. = Jun-
Date of Receipt: 7 November 2022 Platinum Resistance Thermometer (PRT} 5615 808926
Support Equipment : - Ice point Unit, ID No.: ana. 614/21
Date of Calibration: 15 November 2022 - Low Temperature Bath (Deep Well Compact Bath), Model: 7381, S/N: 853496,
- Low Temperature Bath (Deep Well Compact Bath), Model: 7341, S/N: ASA084.
- High Temperature Bath (Deep Well Compact Bath), Model: 6331, 5/N: ASA087,
Calibrated by Mr.Nuttapol Niyomchat  Approved by 3. This certificate is traceable to International System of Units (SI Units).
S list
peciaf (Mr.Pheraphat Tuaniit ) 4. This certificate was certified only for the instrument we calibrated.
Manager, Division of Calibration Laboratory 5, This result of calibration was found accurate as shown on date and place of callbration anly.
Date of Issue: 18 November 2022 ponsible far the Technical Mana W 6. Condition of Calibrated it Good
. igon Of i item :
he inties are for a confdenca probability of approximately 95 9%. 7. Result of Calibration : Without adjustment || After adjustment | :
This Certificate b Issued in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation Scheme
which has assessed the measurement capabllity of the laboratory and fts traceability to recognized national standards and to the
units of measurement realized at the corresp national dards laboratory. This certificata may not be reproduced other than
in full except with the prior written app! of the Food

F-(S-012 Revision: 01 Date: 20-04-65

F-CS-009 Revision: 01 Date: 20-04-65
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Calibration Report

Certificate No.: 2300368-001-01 |
Equipment: tiquid-in-Glass Thermometer Type: Total Immersion I
Range: -19to101.1 °C Resolution: 0.1 °¢ :

IDNo.:  LABE 16/1 Serial No.: 43560 |

Manufacturer:  Precision

Date of Calibration: 15 Novamber 2022 Page 3of3 '
:

Calibration point: 3.0,25.0and 50.0 °C '

Calibration result:

Reporting of ice-point or reference point

Standard

UUC* Reading Twpu:“!“e poine| COMTEction Vatue Uncertalnty
Q) °c) (°C) £ (°C) i
0.0 0.0032 0.0 0.091

Reporting of temperature calibration point

UUC* Reading Standard Correction Value Uncertainty
Q) Temperature (°C) c) + () ]
25.0 24,3590 0.0 0.088 |
50.0 49,9943 0.0 0.088 i

Nate
= UUC*® 1 Unit Under Calibration

The repart uncertalnty of measurement was based on standard uncertainty multiplied by coverage factor k= 2,
providing a leve! of confidence of approximately 95 %.

F-CS-D12 Revision; 01 Date! 20-04-65




ASIA MEDICAL AND
AGRICULTURAL LABORATORY
AND RESEARCH CENTER

AMARC

NSC-TISI-TIS17025
CALIBRATION 0152

Page 10of3

CERTIFICATE OF CALIBRATION

Certificate No. : 23-011524

Sample Code : 23-04833-001

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 :  pH Meter
Manufacturer METTLER TOLEDO Model : SevenCompact 5220
Serial No. 8448305208 ID No. : LABE1/4
Date of Receipt :  01February 2023 Date of Calibration 01 February 2023

Condition of Calibration
1. Environment
: 25.0 + 25 °C 55.0 % + 15.0 %

1.1 Ambient temperature 1.2 Relative humidity

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-O1 22E3240 03 QOctober 2023
3.2 Digital Thermometer LB-TH-33 22107027 02 October 2023
Certified Reference Material Lot. No. Ref No. Expire Date

3.3 Buffer SolutionpH  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 ble to the i [ system of unit (SI Unit).
41 Instrument No. 3.1 thraugh Technology Promotion 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 to 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 Buffer 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 1SO/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

Calibrated by Mr.Anupong Lakawin Approved by (Ms. Pawana Pan-on)

Scientist \.,‘.5
Issue date 03 February 2023 {
The ies are (ora i ility of i 95%

The calibration result Is applled anly to the above calibrated item and was found accurate as shown on date and place of calibration only

This Certificate is issued in d: with thi jitions of granted by the Thai Laboratory Accraditation scheme which has assessed the measurement caoabilily of the

Jaboratory and its traceability to recognized nallonal standards and Lo the unit of measurement realized at the corresnonding natlonal standards labaratory This cestificate may not oe

reproduced other than in full excepl with the priar written approval of Lhe Asia Medical and Agricultural Laboratory and Research Center Public Company Limited (AMARC)

AMARC

Equipment
Manufacturer
Serial No.

Range

Results of Calibration

pH Meter

:  METTLER TOLEDO

8448305208

ASIA MERICAL AND
AGRICULTURAL LABORATORY
AND RESEARCH CENTER

REPORT OF CALIBRATION

Resolution
Model
1D No.

-2.000 pH to 20.000 pH ; +2000.0 mV; -5.0°C t0130.0°C

Part 1. DC Voltage measurement

A,

S

o

————

B N,
KR

o
oy

K

*,

Certificate No. :

Sample Code :

fal,

NSC-TISI-TIS17025
CALIBRATION 0152

Page 20of3
23-011524
23-04833-001

0.01pH ; 0.1mV ; 0.1°C

SevenCompact 5220

LABE 11/4

pH Meter Serial No, B448305208
Nominal Value Applied DC Voltage Average indicator reading Uncertainty Coverage factor

pH mv mV pH my k

0 4143 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 -177.477 <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

Electrode Manufacturer

Electrode Serial No.

METTLER TOLEDO

2365921

Model

InLab Expert Pro-ISM

Three-Point Calibration at pH4 and pH7 Percent Slope : 99.6 . at pH7 and pH10 Percent Slope : 98.4

CONTACT@AMARC.CO.TH
WWW.AMARC.CO.TH
Elfective Date 15/10/21

361 Soi Ladprao 122, Ladprac Read, TEL 02-516-2422
Phlabphla, Wang Thonglang, Bangkok 10310 FAX 02-516-6949
FM-CL-14 Rev 01

Standard Buffer Solution Average indicator reading Error Value Uncertainty Coverage factor
pH (@ 25°C) pH mv pH pH k
4.008 4.01 184.2 0.002 +0.0Mm 2.00
6.985 6.99 8.9 0.005 + 0.010 2.00
10.008 10.01 -166.8 0.002 + 0,010 2.00
Tha result 2xpanded uncertamty of mrasurament U 1s statad as ine siandard uacertamiy of imeasurement multiphed by Whe coverage faclor k. which for 8 normal distritirion
nondls 1a 3 caverage hty i imalely 95% The stardard uncertamty of measw zment has been in 2 wilh UKAS M3D03
=
(%]
=
361 Soi Ladprao 122. Ladprac Road, TEL 02-516-2422 CONTACTRAMARC.CO.TH
WWW.AMARC.CO.TH

Phiabphla, Wang Thonglang, Bangkok 10310

FM-CL-018

FAX 02-516-6849
Rey D9

Effective Date 15/10/21
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REPORT OF CALIBRATION

Certificate No. :

THALZRD

NSC-TISI-TIS17025
CALIBRATION 0152
Page 30of3

23-011524

Sample Code : 23-04833-001

Equipment PH Meter (Digital Thermometer with sensor)
Thermometer readout
Manufacturer - METTLER TOLEDO Model SevenCompact $220
Seriaf No. : B448305208 ID No. LABE 11/4
Resolution : 01 °c Range : 5.0 °Cro 1300 °C
Thermometer sensor
Manufacturer METTLER TOLEDO Model InLab Expert Pro-ISM
Serial No. 2365921 1D No. N/A
Condition of Calibration L
1. Environment 11 Ambient temperature 23.0 °C + 30 °c

1.2 Relative humidity : 550 % 3+ 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,
2.3 The temperature scale in use of this laboratory is the international temperature scale of 1990 (IT§-90).

3. Reference standard instrument

Instrument Model ID. No. Certificate No. Due date
3.1 Platinum Resistance Thermometer PT-100 RTD-80 22107027 02 Qctober 2023
3.2 Thermometer Readout GT-11 LB-TH-33 22107027 02 October 2023

4. This certificate is traceable to the international system of unit (Sl Unit).

Asia Medical and Agricultural Laboratory and Research Center Public Company Limited (Accreditation Under TLAS Laboratory

Catibration No.0152)
5. This result of calibration was found accurate as shown on date and place of calibration only.

6. Condition ofbcalibration item : Normal

Results of Calibration

Calibration Average of Unit under calibration Expanded
X . - = - . Coversge factor
point standard reading | Immersion depth Average reading | Correction value uncertainty p
°c ‘c mm °c °c °c
25 25.002 120 25.0 + 0.002 + 013 2.00
Notes

- Calibration results without adjustment

factor &, whigl

The result expanded nncenamty of measutemenr (s srated as the siandord uncertainty of measurament rmeltiolied by the cover.

e it in ! with LUXAS M100.

10 a caverage probability of approximaiely 95, The standard uncerlainty of has

- End of report -

TEL 02-516-2422
FAX 02-516-6949
Rev 09

361 Soi Ladprao 122, Ladprao Road,

Phlabphla, Wang Thonglang, Bangkok 10310
FM-CL 018

CONTACT@AMARC.CO.TH

WWW.AMARC.CO.TH
Fllectve Dale 1510421
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NSC-ISHTIS17025
CALBRATION 0152

Certificate No. :  22-052238 Page 1 of3

Sample Code 1 22-19150-003

CERTIFICATE OF CALIBRATION
Customer . EASTERN THAI CONSULTING 1992 CO., LTD.

683 Moo 11, Sukhapiban 8 Rd., Nongkh

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 : METTLER TOLEDO
Class :F1
Serial No. : N/A
ID No. : LABE 10/1
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

W
bility of i 95%. 1

The calibration result is applied only to the above calibrated item and was found accursle as shown on date ond place of calibration only.

Th inties are for a

This Certifi is issued in d: with the ditions of dil granted by the Thal Laboratory Accreditation scheme which has assessed the
pability of the and its hility to ized national dards and to the unil of measurement realized at Lhe corresponding
national etandards laboratory. This certificate may not be reproduced other than in tull except with the prior writien approval of the Asia Medical and Agrlcultural

Laboratory and Research Center Public Company Limited (AMARC).

TEL 02-516-2422 CQNTACT@.IMIRG.EO TH
WWW.AMARC.CO.TH
Effective Date.1510/21

361 Soi Ladpiao 122, Ladproa Road,
Phiabphla, Wang Thonglang, Bangkok 10310 FAX 02-516-6949
FM-CL-017 Rev.05
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NSC-TISI-TIS17025

CAUBRATION 0152
Certificate No. :  22-052238 Page 2 of3
Sample Code :  22-19150-003

REPORT OF CALIBRATION

Equipment : Standard Weight 50 g
Manufacturer : METTLER TOLEDO
Class F1
Serial No. : N/A
ID No. : LABE 10/1
Rasiit o Galfvaion s~ @vaakmame | T G e T

Conventional value of the result of weighing in air. For a weight taken at s reference temperature (tre) of 20°C, the
conventional mass is the mass of a reference weight of a density (pe/) of 8000 kg.m™ which it balances In air of a reference

density (po) of 1.2 kg.m™

Description Deviation } Conventional | Expanded Maximum ID No.
. | ; I
I i ) : o i
! | Mass I Uncertainty ' Permissible Error
" -
: ] ] ] i
| (mg) ! : (mg) } +(mg) !
' I I i
50 g | -0.324 I 49.999676 g 010 ! 0.30 : LABE 10/1
The result ded inty of U is stated as the standard inty of ltiplied by the coverage factor k = 2.0, which for a
normal distributit oa ility of approxil 95%, The standard inty of has been din
with UKAS
361 Soi Ladprao 122, Ladprao Road, TEL 025162422 CONTAG H@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




ASIA MEDICAL AND
AGRICULTURAL LABORATORY
AND RESEARCH CENTER

NSC-TISHTIS17025

CALIBRATION 0152
Certificate No. :  22-052238 Page 3 of3
Sample Code : 22-19150-003
REPORT OF CALIBRATION

Condition of Calibration: vy et R R
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 Weight1mgtolkg = E2 LB-WE-79 21-079366 22 September 2022
4. This certification is tr ble to the ir ional 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 :
[ Type and Nominal Value : Standard Weight 50 g

Shape : Cylindrical weight with knob

Material : Stainless stesl

Case : Wooden Box

Comments : Recalibration J

- End of Report -

351 Sol Ladpreo 122, Ladproo foad, TEL 02-518-2422 CONTACT@AMARC.CO.TH
Phlabphla, Wang Thonglang, Bangkok 10310 FAX 02-516-6049 WWW.AMARC.CO.TH

Effective Date. 15/10/21

FM-CL-084 Rev.03
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NSC-TISHTIS17025

CALIBRATION G152
Certificate No. :  22-052239 Page 1 of3
Sample Code 1 22-19150-004
CERTIFICATE OF CALIBRATION
Customer - EASTERN THAI CONSULTING 1992 CO., LTD.

683 Moo 1, Sukhapiban 8 Rd., Nongkham,
Sriracha, Chonburi 20230
. Asia Medical and Agricultural Laboratory and Research Center Public Company Limited

Location of Calibration
(Calibration Laboratory)

Equipment : Standard Weight 100 g

Manufacturer : N/A

Class : N/A

Serial No. : N/A

ID No. : LARE 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

The inti for a conlid ility of imately 95%.

The calibratlon result is applied only to the above calibrated item and was found accurate as shown on date and place of calibration only.

This Certifi is Issued in d with the ions of granted by the Thai Laboratary Accredilation scheme which has assessed the
pability of the lab and its bility to ized national and to the unit of measurement realized at the corresponding
national d This certil may not be duced other than In full except with the prior written approval of the Asla Medical and Agricultural

Laboratory and Resesrch Center Public Company Limited (AMARC).

361 Sal Ladprao 122, Ladprao Roed, TEL 02/516-2422 CONTACTEAMARC.CO.TH
Phiabphla, Wang Thonglang, Bangkok 10310 FAX 02-516-6949 WWW,.AMARC.CO.TH
Rev.05 Effective Date. 15/10/21

FM-CL-017

ASIA MEDICAL AND
AGRICULTURAL LABORATORY
AND RESEARCH CENTER

NSC-TISHTIS17025
CAUBRATION 0152

Certificate No. 22-052239 Page 2 of 3

Sample Code : 22-19150-004

REPORT OF CALIBRATION

Equipment : Standard Weight 100 g
Manufacturer : N/A

Class N/A

Serial No. : N/A

1D No. : LABE 10/2

Result of Galibration :

Conventlonal 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) of 8000 kg.m™ which it balances in air of a reference

density (po) of 12 kg.m™

Description Deviation I Conventional Expanded I Maximum I ID No.
i
i I Mass | Uncertainty Permissible Error !
| ! | i |
(mg) | | (mg) I +(mg) : |
I 1 ; '

100 g | -0an [ 99.999829 g 0.16 i 0.50 ; LABE 10/2 :
The result ded uncertainty of U is stated as the standard inty of iplied by th factor k = 2.0, which fora
normal distri dstoa ity of 95%. The standard of hee been ined in da
with UKAS k3003

o
361 Soi Ladpraa 122, Ladprao Road, TEL 02516-2422 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




ASIA MEDICAL AND
AGRICULTURAL LABORATORY
AND RESEARCH CENTER

NSC-TISI-TIS17025

CAUBRATION0152
Certificate No. :  22-052239 Page 3 of3
Sample Code : 22-19150-004

REPORT OF CALIBRATION
Condition of Calibration : T
1. Ambient Conditions : Tem-;:;erature 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
Instrument Class 1D No., Certificate No. Due Date
1) Standard Weight 1mg 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 itern: Normal

[ b ey e T .
6. Description of Calibrated Item : : : 5 g

Type and Nominal Value : Standard Weight 100 g

Shape : Cylindrical weight with knob

Material : Stainless steel

Case: Wooden Box

Comments : Recalibration

- End of Report -

361 Soi Ladprao 122, Ladprao Road, TEL 02-516-2422 CONTACTE@AMARC.CO.TH
Phlabphta, Wang Thonglang, Bangkok 10310 FAX 02-516-6949 WWW.AMARC.CO.TH

FM-CL-064 Rev.03 Effective Date. 15/10/21



ASIA MEDICAL AND
AGRICULTURAL LABORATORY
AND RESEARCH CENTER

NSC-TISI-TIS17025
CALIBRATION 0152
Certificate No. 1 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 + NfA

Class : NJA

Serial No. : N/A

1D 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 y
The ies are for a probability of i 95%. 5 i

The calibration result is applied only to the above calibrated item and was found accurate as shown on date and place of calibration only.

This Certificate is issued in with the condilions of di granted by the Thai Laboratory Accreditation scheme which has essessed the
measurement capability ol the laboratory and its ility to ized national and 10 the unit of measurement realized at the correspending
national dards lab . This certifi may not be duced other than in full except with the prior wrilten approval of the Asia Medical and Agricultural

Leboralory and Research Centes Public Company Limited (AMARC).
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NSC-TISI-TIS17025

CALIBRATION 0152
Certificate No. :  22-052237 Page 2 of3
Sample Code 1 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 : @ Wifolt adhemect - O Austresi

Conventional value of the result of weighing in air. For a weight taken at a reference temperature (tr) of 20°C, the

conventional mass is the mass of a reference weight of a density {p,e;) of 8000 kg.mwhich it balances in air of a reference

density (po) of 1.2 kg.m™

Description Deviation Conventional Expanded : Maximum ' ID No.
] v
: \ \ ,
' ! Mass i Uncertainty l Permissible Error | '
' i | | i
A I |
| (mg) | | (mg) I +(mg) : :
* ] ] i
50 g i -0m ' 49999889 g | 0.10 i Q.30 | LABE 10/4 |
i ' i
The result expanded uncertainty of measurement U Is stated as Lhe standard inty of iplied by the ge factor k= 20, which for s
aormal ibuti loa lity of appi 95%. The standard uncentainty of has been ined in
with UKAS M3
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RESEARCH CENTER
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AMARC | #

NSC-TISHTIS17025
CALIBRATION 0152
Certificate No. + 22-052237 Page 3 of3
Sample Code : 22-19150-002
REPORT OF CALIBRATION

Condition of Calibration - ’ e
1. Ambient Conditions : Temperature 20 "C 11 5"0 Relanve humldlty 50% +10% and air denslty 118 kg/m
2. Calibration Method : WI-CL-007 base on OIML R 111-1: 2004(E)
3. Reference standard instrument
Instrument Class iD No, Cartificate No. Due Date
1) Standard Weight 1mgto 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

!E Description of Calibratad l'lmT

Type and Nominal Value : Standard Weight 50 g

Shape : Cylindrical weight with knob

Material : Stainless steel

Case: Wooden Box

Comments : Recalibration

- End of Report -
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968 U Chu Liang Building Floor7 Rama4 Road m
Silom Bangrak Bangkok Thailand 10500 ’-}ﬂ}-
Tel : 02-6324300 Fax : 02-6375496-7 7 pensd -

—_—

Bara Sclentific Co., Lid,

/ 968 U Chu Liang Building Floor7 Rama4 Road
* Silom Sangrak Bangkak Thaitand 10500

Tel : 02-6324300 Fax : 02-6375496-7

S

Bara Scientific www.barascientific.com NSC-'H.SI-TIS 17025
Solucion of Success CALIBRATICN b203
5 s 2
Certificate of Calibration
Certificate No. BSCC-UV-152/23 Number of Page(s) 20of3

Customer name

Bara Scientific wvw.barascientific.com Nec-mSkTiS 702
Erfirir sy CALIBRATION oz
Certificate of Calibration
Number of Page(s) 1of3

Certificate No. BSCC-UV-152/23

Equipment UV/Vis Spectrophotometer

Model 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

Eastern Thai Consulting 1992 Co.,Ltd

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

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

Calibration Results:

1.Wavelength Accuracy

Equipment condition Good Operation

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

94780 and 94775

Traceabhility Wavelength Accuracy is traceable to certificate No.
Photometric Accuracy is traceabie to certificate No. 94808 and 100147 '+
Stray Light is fraceable to certificate No. 94791 i
The above cerfficate are traceble to S| unit through Starna Scientific Ltd.
(UKAS accredited calibration laboratory NO. 0659)

Calibrated by Mr.Pannaphong Phanmekakul

Approved by

Mr.Kanchit Choothep
Technical Manager

The above resulls are valid exclusively for the calibrated item(s) as mention in this repgr
Adveriising the report / Certificate and publicity of the resuits are prohibited and also shall
except in full, without written approval of the Bara Scientific Co., Lid —

N—

Faa s AR AR e s e

Certified
UUC (nm) Error (nm) Uncertainty (+nm)
Wave jth (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
87941 879.27 -0.14 0.18
2.Photometric Accuracy (UV)
Wavelength Certified
veleng 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
350 0.0000 . 0.0000 0.0000 0,0075
0.6306 0.6314 0.0008 0.0075
*CNR = Customer not request
‘V
N N\ [ DY

The Atars results 3t valid exclisivaly lof the calibrated flem(s) a8 mention in this repor / canlficatd. | | =7 7
Aduantising Ine r=oon / Canificats:and publicily of the resuits are prohibiled and slse shall not e w?mguﬁed_
except in full, without written 2pproval of the Bara Scientific Co.. Lid 3

FM-UV-708-02 Rev 01 (23/01/63



Bara Scientific Co., Ltd.
968 U Chu Liang Building Floor7 Rama4 Road

Silom Bangrak Bangkok Thailand 10500 N o
. Tel : 02-6324300 Fax : 02-6375496-7 gl N
Bara Scientific www.barascientific.com

Soletion ol Success

Certificate of Calibration

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

3.Photometric Accuracy (Visible)

wa‘:z’;;'g"' Absi::i: w vuc (A) Error (A) Uncertainty (+A)
0.0000 0.0000 0.0000 | 0.0042
4200 0.5488 0.5508 0.0020 00042
0.7527 0.7535 0.0008 0.0042
1.0756 1.0758 0.0002 0.0042
0.0000 0.0000 0.0000 0.0042
440.0 0.5391 0.5406 0.0015 0.0042
0.7355 0.7360 0.0005 0.0042
1.0508 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 0.0042
546.1 0.5045 _0.5044 -0.0001 0.0042
0.6684 0.6885 ~ 0.0001 0.0042
0.9816 0.9808 -0.0008 0.0042
CNR CNR CNR CNR
590.0 CNR CNR CNR CNR
CNR CNR CNR CNR
CNR CNR CNR CNR
0.0000 0.0000 0.0000 0.0042
635.0 0.5183 0.5178 -0.0005 0.0042
0.6864 0.6868 _0.0004 0.0042
0.9747 0.9739 -0.0008 0.0042
*CNR = Customer not request
4.Stray Light*
Standard Unit Under Calibration(UUC)
cut-off wavelenght (nm) | Wavelength {nm) Transmission (%T) [ Absorbance (4)
200.75+0.11nm 200.72 0.9630 | 2.0164

The Stray light transmission reference is less than 1.0%T and Stray light absorbance reference is greale- than 2.00A
*Stray Light not NSC-ONSC Accredited.

The measurement inty is base an a inty multiplied by a

ge faclor k=2 providing a level of confidence of approximately 95%.
“*End of Certificate*** i

The above results are valid exclusively for the calibrated item(s) as mention in this repoﬁ {
Advertising the report / Certificate and publicity of the resuits are prohibited and also shalt notte 1
except in full, without written approval of the Bara Scientific Co., Lid -

FM-UV-708-02 Rav D1 (23M1/87)



CERTIFICATE OF CALIBRATION

CERTIFICATE OF CALIBRATION

Certificate Number:

187451
Page 2 of 2
ISSUED BY Cirrus Research pic
Envirenmental conditions
DATE OF ISSUE 13 February 2023 CERTIFICATE NUMBER 187451 The following conditions were recarded at the time of the test:
page 1012 Before Pressure:  102.25 kPa Temperature: 22.7 °C Humidity:
Cirrus Research pic ; . . o S
i Mhw P e | Tessirs 2810 My $4%
Elrldlington Road R.Thomas . SRS eSS
unmanby Electronically signed:
North Yorkshire AL
YO14 OPH Test resulis summary
United Kingdom
Tost Resuft
. . Absolute Acoustic X
Dosemeter : IEC 61252-1993+A1:2000 Sensitivity Complies
Linearity Complies
Instrument information -
. Short D i
Manufacturer: Cirrus Research plc Notes: Eastern Thai Consulting 1992 Co., Ltd. St Dyegen Complies
683 Moo 11, Sukaphibal 8 Rd. .
Model: CK:110A NongKham P Overload Latching Complies
i . Sriracha, Chonburi 20230
Serial number: cB1500 Frequency weighting Complies
Firmware version: 5.4
Test summary
Date of calibration: 10 February 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 51252-1993+A1:2000.
Test equipment
Equipment Manufacturer Model Serlal 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
=6 P)Y,
[ TR "t =
This certificate provi bility of mea t to the SI system of units and/or to units of measurement realised at the National Physical
Laboratory or cther ised national logy Institutes. This certificate may not be reproduced other than in full, except with the prlariwrl:'ii:end ZUd_ ity
rted dad ul 1ty Is based on a s

approval of the lssuing laboratory. The results within this certificate relate only to the items

Th
standard uncertainty multiplied by a coverage factor k=2, providing a coverage probability of approximate

P
ly 65%.




ISSUED BY Cirrus Research plc

CERTIFICATE OF CALIBRATION

DATE OF ISSUE 13 February 2023 CERTIFICATE NUMBER 187449

Cirrus Research plc
Acoustic House
Bridlington Road
Hunmanby

North Yorkshire
Y014 OPH

United Kingdom

Page 10f2

1 approved signatory
R.Thomas
Electronically signed:

CERTIFICATE OF CALIBRATION

Certificate Number:
187449

Page 2 of 2

Environmental conditions

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

Dosemeter : IEC 612521 993+A1:2000

Instrument information

Manufacturer: Cirrus Research pic
Model: CR:110A
Serial number: CcB1489

Firmware version: 54

Notes: Eastern Thai Consulting 1992 Co., Lid.
583 Moo 11, Sukaphibal 8 Rd.
NongKham

Sriracha, Chonburi 20230

Test summary

Date of calibration; 10 February 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 Serlal number
Signal Generator TTi TG4001 395851
Attenuator Cirrus Research ZE:952 52200
Environmental Monitor Comet T7510 16966334
doseBadge Reader Cirrus Research pic RC:110A 79620
Notes
P —
{0V =g
it realised at the | Physical

.

tory or other

This certificate provides traceability of measurement to the S system of units and/or to units of 1

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

approval of the issuing la“boram:y. The results within this cartificate relate only to the items The rep
dard rtainty multiplied by & ge factor k=2, providing a coverage probability of approximately 95%.

d uncartainty |s based on

Before  Pressure: 102.26 kPa Temperature: 22.4 °C Humidity: 37.0 %
After Pressure:  102.25 kPa Temperature: 22.6 °C Humidity: 36.6 %
Test results summary |
]
Test Result

Absolute Acoustic .

Sensitivity EEmplies

Linearity Complies

Short Duration Complies

Qverload Latching Complies

Frequency weighting Complies




ISSUED BY

DATE OF ISSUE 12 January 2023

Cirrus Research plc

CERTIFICATE OF CALIBRATION

CERTIFICATE NUMBER 185807

Cirrus Research plc
Acoustic House
Bridlington Road
Hunmanby

North Yorkshire
YO14 OPH

United Kingdom

Page 1 0f2

Approved signatory
N.Smith
Electronically signed:

CERTIFICATE OF CALIBRATION

Certificate Number:
185807

Page 2 of 2

Environmental conditions

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

Dosemeter : IEC 61252-1 993+A1:2000

Instrument information

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

Serial number: CB0644

Firmware version: 5.4

Test summary

Date of calibration: 11 January 2023

The calibration was performed respecting th
The dosimeter submitted for testing success

The dosimeter submitted for testing

e requirements of ISO/IEC 17025:2017.
fully completed the periodic tests of IEC 61252-1993+A1:2000.

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., Nongkham , S

riracha , Chonburi 20230

f%.,-)- g N
- —//' :

This certificate p

ity of

Lal y or other

approval of the fssuing faboratory. The results within thia certificate relale
siandard uncertainty multiplied by a

ge factor k=2, providing & cove

t to the S! system of units and/or to units of
trology institutes, This certificate may not be rap
only to the items cal
rage probability of approximalely 95%.

fised at the National Physical

raducad other than in full, axcept with the prior written
librated. The reported expanded uncentainty is based on a

Before Pressure: 99.14 kPa Temperature: 22.5 °C Humidity: 43.1 %
After Pressure:  99.13 kPa Temperature: 22.5 °C Humidity: 43.6 %
Test results summary |
!
Test Result

Absolute Acoustic .

Sensitivity Gomplias

Linearity Compilies

Short Duration Complies

Overload Latching Complies

Frequency weighting Complies

qn—F" R

T




CERTIFICATE OF CALIBRATION

ISSUED BY Cirrus Research plc

DATE OF ISSUE 13 February 2023 CERTIFICATE NUMBER 187450

. Page 10f2
Cirrus Research plc -
Acoustic House Approved signatory
Bridlington Road R.Thomas
Hunmanby Electronically signed:
North Yorkshire
YO14 0PH
United Kingdom

Certificate Number:
187450

CERTIFICATE OF CALIBRATION

Page 2 of 2

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

Before Pressure:  102.25 kPa

After Pressure:  102.24 kPa

Temperature: 22.4 °C Humidity: 36.9 %

Temperature: 22.7 °C Humidity: 36.6 %

Dosemeter : IEC 61252-1 993+A1:2000

Instrument information

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

Manufacturer: Cirrus Research plc
Model: CR:110A

CcB1498

Firmware version: 54

Serial number:

Test éummary
Date of calibration: 10 February 2023

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

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

Test equipment

Equipment Manufacturer Model Serial number
Signal Generator KEYSIGHT 33511B MY58001553
Attenuator Cirrus Research ZE:852 64370
Environmental Monitor Comet T7510 16966334
doseBadge Reader Cirrus Research plc RC:110A 40088
Notes
e i
— e’ —

This certificate provides traceabllity of measurement to the SI system of units andfor to units of ir t realised at the { Physical
L i ised | titutes. This certificate may not be reproduced other than In full, except with the prior written

y or other o
approval of the issuing laboratory. The results wlllh(n this certificate relate only to the items calibrated, The reported expanded uncertainty is based on ¢
1ding a

standard uncertainty multipliad by factor k=2, p! probabliity of approximately 95%.

Test results summary I
i
Test Result
Absolute Acoustic N
Sensitivity Complies
Linearity Complies
Short Duration Complies
Overload Latching Complies
Frequency weighting Complies

"’@ R
AL




CERTIFICATE OF CALIBRATION

ISSUED BY Cirrus Research plc

DATE OF ISSUE 13 February 2023 CERTIFICATE NUMBER 187452

CERTIFICATE OF CALIBRATION

Certificate Number:
187452

Page 2 of 2

Environmental conditions

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

Page 1072 Before Pressure:  102.28 kPa Temperature: 22,6 °C Humidity: 36.4 %
Cirrus Research plc 3 . s idity:
I e iousc pl Approved signatory After Pressure: 102.28 kPa Temperature: 22.6 °C Humidity: 36.7 %
Bridlington Road R.Thomas
Hunmanby Electronically signed:
North Yorkshire =
YO14 OPH Test resuits summary |
United Kingdom t
Test Resuit
. g Absolute Acoustic .
Dosemeter : IEC 61252-1993+A1:2000 Sensitvty Complies
Linearity Complies
Instrument information
Short Durati i
Manufacturer: Cirrus Research plc Notes; Eastern Thai Consuiting 1992 Co., Ltd. it Sumen Comples
683 Moo 11, Sukaphibal 8 Rd. .
Model: CR:110A NongKham phi Overload Latching Complies
i 1497 Sriracha, Chonburi 20230 .
Serial number: CB149 Frequency weighting Complies
Firmware version: 5.4
Test summary
Date of calibration: 10 February 2023

The calibration was performed respecting the require!
The dosimeter submitted for testing successfully comp

ments of ISO/IEC 17025:2017.
leted the periodic tests of IEC §1252-1 993+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 33511B MY58001553
Attenuator Cirrus Research ZE:952 64370
Environmental Monitor Comet T7510 16966334
doseBadge Reader Cirrus Research plc RC:110A 40088

Notes

-

=P/
~” L4 -

This certificate provides tracaability of measurement to the Si system of u

L tory or other ised national metrology insti This certifica

approval of the Issuing aboratory. The results within this certificate relate only to the ltarns callbrated. The reporte!
d uncertaint; iplied by a ¢ factor k=2, providing a coverage probability of approximately 95%.

nits and/or to units of r ent
te may not be reproduced other than in

lisad at the National Physical
full, axcept with the prior written
d expanded uncertainty is based on a




CERTIFICATE OF CALIBRATION

ISSUED BY Cirrus Research pic

DATE OF ISSUE 10 February 2023 CERTIFICATE NUMBER 187443

CERTIFICATE OF CALIBRATION

Certificate Number:
187443

Page 2 of 2

. Page 1 of 2
Cirrus Research plc "
Acoustic House Approved signatory
ﬁridllngton Road R.Thomas

unmanby Electronically signed:
North Yorkshire 'l
YO14 0PH

United Kingdom

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

Before Pressure; 102.28 kPa
After Pressure: 102.28 kPa

Temperature: 22.6 °C
Temperature: 22.5°C

Humidity:
Humidity:

36.4 %
38.7%

Dosemeter : IEC 61252-1993+A1:2000

instrument information

Manufacturer: Cirrus Research plc Notes: Eastern Thai Consulting 1992 Co., Ltd.
. 683 Moo 11, Sukaphibal 8 Rd.

Model: CR:110A NongKham

Serial number: CB1365 Sriracha, Chonburi 20230

Firmware version: 5.4

Test summary

Date of calibration: 10 February 2023

The calibration was performed respecting the requirements of ISO/IEC 170256:2017.
The dosimeter submitted for testing successfully completed the periodic tests of IEC 61 252-1993+A1:2000.

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

Test equipment

Equipment Manufacturer Model Serial number
Signal Generator TTi TG4001 3958651
Attenuator Cirrus Research ZE:952 52200
Environmental Monitor Comet T7510 16966334
doseBadge Reader Cirrus Research plc RC:110A 79620
Notes
N7\ =YKV
7\
W uJ
This certificate p t bility of t to the S1 system of units and/or to units of measurement realised at the National Physical
k isad | i This certificate may not be reproduced other than In full, ext.ﬁ)pt Awlth the prior written

L tory or other [s)
approval ;f the Issuing Jlaboratory. The results within this certificate refate only to the items e rep
standard uncertainty multiplied by a ge factor k=2, providing a e probability of approximately 95%.

o o

Inty is based on &

Test resuits summary

Tost Result
Absolute Acoustic i
Sensitivity Complies
Linearity Complies
Short Duration Complies
Overload Latching Complies
Frequency weighting Complies




NSC-TISI-TIS 17025
CALIBRATION 0037

) :T ISTR

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

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

2. Measuring Amplifier Bruel&Kjaer 2636 S/N 1537484,

3. Programmable Attenvator 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

Standards used :

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
Date of Calibration 18 Oct. 2022

SR Y

The results relate only to the items tested/callbrated 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.BL.MTC.002 Rer
Head Office Office/Laboratory Office
35 Mu 3 Tambon Khlong Ha, Amphoe Khtong Luang,  Soi 1C, Bangpoo industrial Estate, Sukhumvit Road, 196 Phahonyothin Road, Chatuchak, Bangkok 10901
Chanewat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thalland  Thailand

Tel, (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2579 8592
E-mall : sumaleegptistr.or.th

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

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

F-mail : nt istr.orth Website: tistr.orth

IVWTISTR NSC-TISITIS 17028
S s CAUIBRATION 0637
[ THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-66/0021 MTC No. 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%.
Norminal Qutput of Unit Under Test = 94 dB re 20puPa at 1000 KLz
Acoustic Output in dB re 201Pa , Corrected to Reference Conditions : 101.325 kPa , 23.0°C and 50 %RH

1. Sound Pressure Level

Standard Microphone Measured Sound Pressure | Deviated value | Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) [EC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 93.98 -0.02 +0.10 +0.40 dB
2. Frequency
Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) 1EC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 1000.0 0.0 +1.5 +1.0%
3. Total distortion
Standard Microphone Measured Total distortion Uncertainty Tolerance limit
Type (%) (%) 1EC60942:2003 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 :
(Mr,Weerachai Deechaiyae)
Electrical and Electronic Standards Laboratory
Date of Calibration : 18 Oct. 2022 Industrial Metrology and Testing Service Centre
Date of Issue : 19 Oct. 2022 Ref: 201]265101004372001
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Calibration Certificate

Equipment : SOUND LEVEL METER

Manufacturer RION

Model : NL-42A/ Microphone UC-52 / Preamplifier NH-24
Serial No.: 00322746 1 196469 / 15478

ID No.: -

Condition As Found : GOOD

Customer : EASTERN THAI CONSULTING 1992 CO., LTD.

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

Location : -

Ambient Temperature : (230 %3) °C
Pressure : (1013 £3) kPa
Relative Humidity : (500 £20) %
Received Date : 17 MAY 2022
Calibration Date : 06-08 JUNE 2022
Date of Issue : 13 JUNE 2022
Calibrated by : Nathakom Pisutpaisan

Approved by :

( Thanakul Petchurai )

ts of ISO/IEC 17025 standard, may not be reproduced

This certificate is issued in with the requi

other than in full, except with the prior written approval of the head of Calibration Laboratory.
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Continuation of Calibration Certificate
Ceri. No. : ACL22128
Job No. : VCG65AC0058
Pages : 208

Calibration Procedure : CP-AC-01

Calibration Method :

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

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

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

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

Instrument Maodel Serial No. Cert, No. Due Date
Waveform Generator 33210A MY48017076 EF-0007-22 04-Feb-23
Waveform Generator 33511B MY52302742 EF-0008-22 04-Feb-23
Digital Multimeter 33461A MY53220104 EEL.BP. 04/0265  09-Feb-23
Digital Multimeter 33461A MY53220076 EEL.BP. 03/0265 09-Feb-23
Digital Multimeter 34461A MY60024273 EEL.BP. 05/0265  09-Feb-23
Programmable Attenuator MAT-1070 62100114 EF-0009-22 07-Feb-23
Condenser Microphone 4180 2977900 AA-1013-22 24-Feb-23
Measuring Amplifier NA-42KAL 34560495 AA-3005-22 22-Feb-23

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

3.1 National Institute of Metrology (Thailand).

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

QF-TS12-04-04-020664
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Cert. No. : ACL22128
Job Na. : VC65AC0058
Pages : 3of8

SITHIPORN

SITHIPORN ASSOCIATES CO.,LTD.

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Uncertainty |  Maximum-permitted
Parameter Pass | Fail uncertainty of
(@B) 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
125Hz v - 0.3 0.6
1000 Hz v . 0.3 0.6
8000 Hz v - 0.3 0.7
4, Electrical signal tests of frequency weightings
For 10 Hz to 4 kHz v - 03 0.6

For > 4 kHz to 10 kHz v - 0.3 0.7

For > 10 kHz to 20 kHz - - 1.0
5. Frequency and time weightings at 1 kHz v 0.2 0.2
6. Long - term stability v - 0.1 0.1
7. Level linearity on the reference level range v 0.2 0.3
3. Level linearity including the level range control v 02 0.3
9. Tone burst response v - 0.2 0.3
10. Peak C sound level v 02 0.35
11. Overload indication v - 0.2 0.25
12. High level stability v - 0.1 0.1

QF-TS12-04-04-020664

Resulf of calibration :

Cert. No. : ACL22128
Job No. : VC65AC0058
Pages : 40f8

1. Absolute sensitivity
Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(daB) (dB) (dB) (dB)
93.9 (93.95) 93.9 0.0 +0.3

2. Self-generated noise
2.1 Normal test

(dB)

Measured Value

14.8

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

Frequency Measured value
Weighting (dB)
A - weight 10.8
C - weight 16.8
Flat 22.5

3. Acoustical signal tests of frequency weightings

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

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) .Flat C-weight A-weight Accl'apt.ance
Limits
125 0.4 0.5 0.5 +1.5
1000 0.0 0.0 0.0 +1.0
8000 0.6 0.7 0.7 +5.0

QF-TS12-04-04-020664
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Cert. No, : ACL22128
Job No. : VC65AC0058

Pages : S5of8

4. Electrical signal tests of frequency welghtings
Weighting network response with relative to 1 kiiz.

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) Flat C-weight A-weight Ac;?::ce
63 0.0 -0.1 0.0 2,0
125 0.0 0.0 0.0 +1,5
| 250 0.0 0.0 0.0 €15
[ 500 0.0 0.0 0.0 15
[ 1000 00 00 00 1.0 __\
2000 0.0 0.0 00 | 2.0
4000 0.0 00 00 | +3.0 |
8000 0.0 0.1 o1 | 45.0 ]

5, Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz

Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
A - weight 040 | 00 -
C - weight 94.0 0.0 +0.2
Flat 94.0 0.0 +0.2
5.2 Time weighting at 1 kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
Fast 94.0 0.0 =
Slow 94.0 0.0 +0.1
Leq 94.0 0.0 01 |

6. Long - term stability

SLM Display | SLM Display Deviated Acoeptance

Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
{ A - weight [ oa0 | 940 [ 00 | 03

QF-TS12-04-04-020664
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7, Level linearity on the reference level range

QF-TS12-04-04-020664

Anticipated | Measured Deviated Acceptance
Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.0 0.0 *1.1
136.0 136.0 0.0 + 1.1
135.0 135.0 0.0 * 1.1
134.0 134.0 0.0 1.1
133.0 133.0 0.0 +1.1
132.0 132.0 0.0 * 1.1
131.0 131.0 0.0 1.1
129.0 129.0 0.0 +1.1
124.0 124.0 0.0 +1.1
119.0 119.0 0.0 + 1.1
114.0 114.0 0.0 +1.1
109.0 109.0 0.0 + 1.1
104.0 104.0 0.0 & 1.1
99.0 99.0 0.0 +1.1
94.0 94.0 0.0 + 1.1
89.0 89.0 0.0 1.1
84.0 84.0 0.0 & 1.1
79.0 79.0 0.0 +1.1
74.0 74.0 0.0 +1.1
69.0 69.0 0.0 1.1
64.0 64.0 0.0 & 1.1
59.0 59.0 0.0 1.1
54.0 53.9 -0.1 & 1.1
49.0 49.0 0.0 % 1.1
44.0 44.0 0.0 +1.1
39.0 38.9 -0.1 + 1.1
34.0 33.9 -0.1 +1.1
30.0 29.9 0.1 + 1.1
29.0 28.9 -0.1 +1.1
28.0 279 -0.1 1.1
27.0 26.9 0.1 +1.1
26.0 25.9 -0.1 +1.1
25.0 24.9 -0.1 *1.1/
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8. Level linearity inclading the level range control Pages : Bof8
Anticipated Measured Deviated Acceptance 11. Overload indication
Range Value Value Value Limits
(dB) (dB) (dB) (dB) Measured value (dB ) Deviated Acceptance
Auto 94.0 04.0 0.0 £1.1 Positive Negative Value Limits
one-haif cycle | one-half cycle (dB) (dB)
9. Tone burst response 89.7 89.6 0.1 *1.5
Time Tone burst Anticipated Measured Deviated Acceptance
duration, Tb Cycle Value Value Value Limits 12. High level stability
Weighting (ms) (dB) (dB) (dB) (dB)
0.25 1 108.0 107.9 -0.1 1.5;-5.0 SLM Display | SLM Display Deviated Acceptance
Fast 2 8 117.0 117.0 0.0 1.0;-25 Frequency at initial at final Value Limits
200 800 134.0 134.1 0.1 £1.0 Weighting (dB) (dB) (dB) (dB)
Slow 2 8 108.0 108.0 0.0 1.5;-5.0 A - weight 137.0 137.0 0.0 +0.3
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 uncertainty is based on a standard uncertainty multiplied by coverage factor k =2
10. Peak C sound level or any value following calculation,providing a lavel of confidence of approximately 95 %
Number of cycle Anticipated Measured Deviated Acceptance [ End of Calibration Certificate -
in Value Value, Lepeak Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 -
One 136.4 136.3 -0.1 +3.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 -
Positive half cycle 135.4 135.2 -0.2 +2.0
Negalive half cycle 1354 135.2 -0.2 +2.0
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