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List of Instruments Certification for Air & Noise Quality Analysis

No.| Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration | Calibration
Ambient
1 |Orifice Transfer Standard Total Suspended Particulate (TSP) Andersen Instruments, Inc. G25A Tisch Environmental,Inc. 28062022 5 Jul 22 6 Jul 23 -
Calibrator Particulate Matter < 10 pm (PM,,) 158M

2 |U-Tube Manometer Total Suspended Particulate (TSP) Dwyer 1221-36-W/M Technology Promotion Association 22P801 12 Mar 23 11 Mar 24 -
Particulate Matter < 10 um (PM,) - (Thailand-Japan)

3 |Aneroid Barometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 22P2728 22 Jul 22 21 Jul 23 -
Particulate Matter < 10 um (PM,) (Thailand-Japan)

4 |Dial Thermo-Hygrometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 22H1587 27 Jul 22 26 Jul 23 -
Particulate Matter < 10 um (PM,) (Thailand-Japan)

5 [Wind Speed/Wind Direction  |WS/WD Scarlet Tech Ltd. WL-21 Thai Meteorological Department 142/23 30 Mar 23 29 Mar 24 -

2112DR0072
6 |Wind Speed/Wind Direction  [WS/WD Scarlet Tech Ltd. WL-21 Thai Meteorological Department 143/23 30 Mar 23 29 Mar 24 -
2111DR0O041
7 [Sound Level Calibrator Calibrate Sound Level Meter Svantek SV35A Innovative Instrument 22-ACT-406 1 Jul 22 30 Jun 23 -
(Acoustic Calibrator) 73249 Co.,Ltd.
8 |Sound Level Meter Leq 24 hours Ladn Larson Davis LxT2 Innovative Instrument 22-ACT-101 10 Feb 23 9 Feb 24 -
0006617 Co.,Ltd.
9 |Sound Level Meter L eq 24 hours Ladn Larson Davis LxT2 Innovative Instrument 22-ACT-102 10 Feb 23 9 Feb 24 -

0005405

Co.,Ltd.
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TISCH

RECALIBRATION
DUE DATE:

July 5, 2023

Environmental

Calibration Certification Inf
Cal. Date:  July 5, 2022 Rootsmeter S/N: 438320 Ta: 297 K
Operator: Jim Tisch Pa: 750.1 mm Hg
Calibration Model #:  G25A Calibrator S/N: 158M
Vol. Init | Vol. Final AVol. ATime AP AH
Run (m3) (m3) (m3) (min) (mm Hg) (in H20)
1 1 2 1 1.3240 3.2 2.00|
2 3 4 1 0.9480) 6.4 4.00
3 5 6| 1 0.8480) 7.9 5.00|
4 7 8| 1 0.8060) 8.7 5.50
5 9 10 1 0.6670) 12.7| 8.00|
Data Tabulation
a Tstd
Vstd Qstd bH( Pstd )( Ta ) Qa 6H( Ta,-"Pa)
(m3) (x-axis) (y-axis) Va (x-axis) (y-axis)
0.9860 0.7447 1.4073 0.9957| 0.7521) 0.8899
0.9818 1.0357 1.9902 0.9915 1.0459 1.2585
0.9798 1.1554 2.2251 0.9895 1.1668 1.4071
0.9788 1.2143 2.3337 0.9884 1.2263 1.4757
0.9735 1.4595 2.8146 0.9831 1.4739 1.7798
m= 1.96745 m= 1.23199
QSTD b= -0.05315 QA b= -0.03361
r= 0.99995 r= 0.99995
Calculations
Vstd=[AVol((Pa-AP)/Pstd)(Tstd/Ta) | Va=[AVol((Pa-AP)/Pa)
Qstd=[Vstd/ATime | Qa=|Vva/ATime
For suk flow rate calcul
Qstd= 1.-‘m<< AH % T;;d ))n) Qa= 1/m ((.IMH( Tafpa)) -b)

Standard Conditions

Tstd:]  298.15 ek RECALIBRATION
Pstd:| 760 mm Hg
Key US EPA recommends annual recalibration per 1998

AH: calibrator manometer reading (in H20)

40 Code of Federal Regulations Part 50 to 51,

AP: rootsmeter manometer reading (mm Hg)

Appendix B to Part 50, Reference Method for the

Ta: actual absolute temperature (°K)

Determination of Suspended Particulate Matter in

F’a: actual barometric pressure (mm Hg)

the Atmosphere, 9.2.17, page 30

[o: intercept

[m: slope

Tisch Environmental, Inc.
145 South Miami Avenue

Village of Cleves, OH 45002

www.tisch-env.com
FREE: (877)263-7610

Lk
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Equipment :
Manufacturer:
Model :

Serial No.:

ID No.:

Condition As-Received:

Received Date:

Calibration Date:

Reference:
Amblent Temperature:
Relative Humidity:

Atmospheric Pressure:

Procedure used:

CORPORATI

Certificate of Calibration

U Tube Mancmeter
Dwyer

1221-36-WiM

UAE.EFM.178/2561
Used Item
03 March 2022

12 March 2022

2203-0131WSC

{23 22 )°C
{60 £ 16 ) %
1010 mbar

VICES 3: EQUIFM
53474 PATTANAKARN ROAD S0I 18, 8

TEL. 0-2717-3000-24 FA3

Submitted by:

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
[ CALIBRATION AND
ANLUANG, SUANLUANG, BANGKOK 10250

Certificate No. : 22P801
Page: 10of2

This cerificate may not be reproduced other than in full,
except with the prior written approval of the head of
Corporate Services 3: Equipment Calibration and Testing Services.

United Analyst and Engineering Consultant Co.,Ltd

B1 Soi Udomsuk 41, Sukhumvit Road, Bangchak,
Phrakhaneng, Bangkok 10260

The calibration was conducted by direct comparison method against Pressure Measuring Instruments

Standard according to in-house calibration procedure CP-PDM, using ® DKD-R 8-1 ; Calibration of Pressure
Gauges, Edition 0372014 " as a guidelines,

Condition of this result of calibration

1.Referenca slandards instuments :

Instrument

1) Pressure Calibrator

Model
PC106P

Serial No. Certificate No.

1189 MP-0110-21

Due Date
09 Aug 2022

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

3.5cale and conversion factor is 1 kPa = 4.0146293 inH20

4.This instrument was used clean air as pressure media

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

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

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

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

-National Institute of Metralagy Thailand (NIMT)

Calibrated by :  Suwil Aussarree

Issue Date :

14 March 2022

Approved Signatory @ ___

[ ] Phalinee Prabpaipal
[ ] Sura Suwannasri
Vlea:ml Panurach
naslumuny
B 0282414
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Result of calibration:- Without adjustment
Function:- Pressure Measurement
Increasing Pressure

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

UUC Indication

Applied Pressure  High-port side  Low-port side AP Error
(inH:0) (inHz0) {inHz0) (inHz0) {inH;0)

0.00 0.00 0.00 0.00 0.00
2.00 0.98 -0.94 1.92 -0.08
4.00 2,00 -1.98 3.98 -0.02
6.00 3.00 -2.98 5.98 -0.02
8.00 4,00 -3.98 7.98 -0.02
10.00 5.00 -4.98 9.98 -0.02
12.00 6.02 -5.96 11.98 -0.02
14.00 7.02 -6.96 13.98 -0.02
16.00 8.04 -7.98 16.02 0.02
18.00 9.04 -8.98 18.02 0.02
20.00 10.04 -9.98 20.02 0.02
22.00 11.06 -10.88 22.04 0.04
24.00 12.06 -12.00 24,06 0.08
26.00 13.06 -13.00 26.06 0.08
28.00 14.08 -14.02 28.10 010
30.00 15.08 -15.02 30.10 010
32.00 16.08 -16.04 3212 012
34.00 17.10 -17.04 34.14 0.14
35.80 17.80 -17.86 35.76 -0.04

The uncertainty of measurement was £ 0.11 inH.0
*UUC = Unit Under Calibration
* AP = High-port side - Low-port side
The reported uncertainty of measurement was based on a standard uncertainty multiplied
by a coverage factor k = 2, providing a level of confidence of approximately 85 %.

-olo-

Cert.No.: 22P801
Page: 2 of 2

teneﬂﬂMu

a 1099525

'ECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TING SERVIC
53414 PATTANAKARN ROAD SO1 18, SUANLUANG, SUANLUANG, BANGKOK 10250

TEL, 0-2717-3000-24 FAX. 0-2719-9484 MEC-TISITISIT02S
CALIBRATION 2008

Certificate of Calibration ~ cenfestote - 2272729

Equipment : Aneroid Barometer
Manufacturer: Barigo This certi.ﬁcabe ma.y nDI.bE reproduced other than in full,
except with the prior written approval of the head of
Model : o Corporale Services 3: Equipment Callbration and Testing Services
Serlal No.: -
1D No.: UAE.ANV.152/2550

Condition As-Received: Used ltem

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

&1 Soi Udomsuk 41, Sukhumvit Road, Bangchak,
Relative Humidity: (50%15)% : 1 9

Phrakhanong, Bangkok 10260
Atmospheric Pressure: 1010 mbar

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

Condition of this result of calibration

1.Ref d ir

Instrument Model Serial No. Certificate No. Due Date
1) Standard Barometer DPI42 1422505046 MP-0078-22 02 May 2023
2.This instrument was installed in vertical orientation and center of the dial was used as the reference level.
3.This result of calibration was made on requested at the point specified by customer.
4. This result of calibration instrument was in absolute pressure.
5.This instrument was used clean air as pressure media.
6.The cerfificate is valid only 1o the item calibrated on date and place of calibration.
7.This Certification is traceable to the International System of Unit maintained at:-

-National Institute of Metrology Thailand (NIMT)

Calibrated by :  Suwit Aussarree Approved Signatory :
Issue Date : 25 July 2022 [ jaipal

[ ] Sura Suwannasri
Attapol Panurach

wnEslumuau
5 0293209
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Cert.No.: 22P2728

Page: 2 of 2
Result of calibration:- Without adjustment Range : 360 hPa to 1030 hPa
E: i Pressure M Scale Interval ; 1 hPa { The Fifth Estimate )
Increasing Pressure
Applied Pressure (hPa) 056.27 | 967.46 | 978.89 | 989.56 | 999.85 | 1009.89 | 1020.55 | 1031.06
UUC* Indication (hPa) 960.0 970.0 980.0 980.0 1000.0 | 1010.0 | 1020.0 | 1030.0
Error (hPa) 373 2.54 1.11 0.44 0.15 011 -0.55 -1.06
Decreasing Pressure
Applied Pressure (hPa) 1031.19 | 1020.73 | 1008.91 | 999.92 | 980.72 | 979.13 | 967.71 | 956.64
UUC* Indication (hPa) 1030.0 | 1020.0 | 1010.0 | 1000.0 | 990.0 980.0 970.0 960.0
Error (hPa) -1.19 -0.73 0.09 0.08 0.28 0.87 229 3.36
The uncertainty of measurement was £ 0.30 hPa
* UUIC = Unit Under Calibration
The reported uncertainty of measurement was based on a standard uncertainty multiplied
by a ge factor k=2, a level of cc pp 95 %,
-obo-
a 1118529

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

Certificate of Calibration

HEC-TISLTISIToz
CALERATION D08

Certificate No. : 22H1587

Page: 1af2

Calibration and Testing Services.

Equipment : Dial Thermo-Hygrometer

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

Model : = c te Services 3: E

Serial No.: -

ID No.: UAE.ANV.127/2550

Condition As-Received: Used ltem

Received Date: 20 July 2022

Calibration Date: 22 July 2022
to 27 July 2022

Reference: 2207-0586WSC

Ambient Temperature: ( 25 £ 3 ) °C

Relative Humidity: (50 +20) %

Submitted by: United Analyst and Engineering Consultant Co. Lid.

81 Sol Udomsuk 41, Sukhumvit Road, Bangchak,

Phrakhanong, Bangkok 10260

Procedure used:

Calibration were cc using in-hous ibration

CP-H02 according lo comparison

with standard chilled mirror sensor for humidity measurement function and comparison with standard

P probe for P
Condition of this result of calibration

1.Reference standards instuments :

Instrument Mode| Serlal No,
1) Standard Chilled Mirror Hygromater Sensor Dew Prime || 31863
2) Standard Humidity/Temperature Meter 400 10240757

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

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

Calibrated by :  Somchai Dumwor App Y

sre measurement function into humidity / temperature chamber.

Certificate No. Due Date
19714 17 Sep 2022
TH-0125-21 13 Dec 2022

Issue Date : 03 August 2022

F
[¥] Chakrit Waswanjua

[ ]1Pomthippa Tameyakul

[ 1Vipomn Tantiyawutti

naslumuny

g 0293723
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Cert. No.: 22H1587

Page.: 2of 2
Result of Calibration:- Before Adjustment
Function: Humidity measurement.
Reference Standard uuc Uncertainty
Temperature Humidity Reading Error of Measurement
°C) (3%R.H.) (%R.F (%R.H.) (+%R.H.)
401 38 16
60.0 a7 1.8
E 74 20
Result of Calibration:- After Adjustment
Function: Humidity measurement.
Reference Standard uuc* Uncertainty
Temperature Humidity Reading Error of Measurement
rc) (%R.H.) (%R.H.) (%R.H.) R.H.)
40.1 40 -0.1 16
60.0 60 0.0 18
80.0 7 =3.0 20
Result of Calibration:- ‘Without Adjustment
Function: Temperature measurament,
Standard uuc* Uncertainty
Temperature Reading of Measurement
{°C) (*C) (£*C)
20.00 20.0 0.72
25.04 25.0 0.72
30.0 0.72
35.0 0.72
40.0 072

UuUC* : Unit Under Calibration
The reported uncertainty of measurement was base on standard uncertainty multiplied

by coverage factor k = 2.00, providing confidence level approximately 95%

-o0o-

wnaslumuny
a1119773

THAI METEOROLOGICAL DEPARTMENT

2399-0469

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-1804,

Calibration Certificate

rer

Calibration Cc

NATIONAL STANDARD WIND TUNMNEL

STANDARD THERMOM

ANDARD BA|

Barometer Vaisala Pyps PTB220MG

e PFT

L. _}

faie the Chiel 1

Sub-Stradacd ‘glﬂ e j‘luﬂquﬂu
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Calibras

THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

31 March, 2023

Standard | HOOK GAGE NO. 1425 TESTED ANEMOMETE!

| | - mr Veloc | Veloeit Correctio
| Ultrasonic Anemometer | Fressy | Vacur elocity | locity |

g | | m ‘ |
| B ey el 5 T B s =
— T T T :
| = |

: )4
d g
|
04

| 4 18

| i - | [

| ; .
| 102 | | . [ ) |
|

|
| L 20 0 |
1 SR E— ———— J
! US.DEPARTMENT OF COMMERGE WEATHER BUREAU _
WIND DIRETION

Cahibration & Test Settion

Meteorplpgical Instrgmignts Bagtan

nasluemuny

THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Standard Barometer | Testad Barometer orracio

|
|
|
|
|
|
| |
| ]
| |
| |
|
|
|
|
|
| |
|
| |
|
|
|
|
|
Average
e —t

Caliljration & Fest Section

MeteorologicablnSrrtments Bunead

enanslumuny
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THAI METEOROLOGICAL

DEPARTMENT

) Tel. 081-454-2804,0-2399-0469

The Result of Calibration

Standard Barometer

Calibratipiy & Test Seotion

Metenralogicatinsiroments Buresu

tenasluemuny

THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-046%

The Result of Calibration

Caljbpatign & Test Seetion

Metedrological lngtruments Burein

tenanslumuny
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THAI METEOROLOGICAL DEPARTMENT

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

Calibration Certificate

r T tior ogi rea
t
Mia
[

Customer I ilt

alibre ndit

A A TANDAF IND I

ST MOMETER

STANDARD BAROMETER

JETE R

fAuthorisefSigaatpry

Tor the Chiel

S 0-Stdnda &aﬂﬂﬂﬁbjﬂ')Uﬂu

THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Standarc

D DIRECTION

Calibratioid g Test Seftion

Meteorological Tnstruments Buréuny

tonanslumuny
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THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Standard Barometer

Calibration & Test Secfion

MeteorologicalInstriments Burday

enansluemuny

THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Standard Barometer

Calibration & Yest-Seetion

Metedralogical Mistiunents Furegu

enanslumuny
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THAI METEOROLOGICAL

4353 Sukhumvit, Bangna, Bangkok 10260

DEPARTMENT

Tel. 081-454-2804,0-2399-0469

The Result of Calibration

Calibration.& TESTSecilon

Meteorglogical Iastoumelies Bugeiu

enansluemuny

Customer

k 41, S

ukhumvit Road, Ban;

Certificate of Calibration

Certificate No : 22-ACT

Reguest No

Prakan Bangkok 10260
Unit Under Calibration Details
‘coustic Calibrator Clas:
SVANTEK 2 X 1000 He
Model SV 35A Tt Stahas
Serial Numbe: 73249
D EF 15
Barometric Pressure (1013
Received Date : 15 June 2022
Calibration Date : 1 July 2022
Location of Calibration : LAB 1 A c
Calibration Procedure  : [n-house method CP-ACT-02 based on IEC 60942:2017 Electro tics - Sound calibrators
Reference Standard Maodel Serial Number I'raceable Due Calibration
Sound Calibrator 5V 35A 58079 EEI i
THD M 015 NIMT |

T'raceability

InCerts

confidence approximately 95 %.

Calibrated By

national standard, and to the

Approved By

Calibratior r Supervisor

Issue Date : July 2022

022

wnanslueun.
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INNOVATIVE INSTRUMENT CALIBRATION LABR

INNOVATIVE INSTRUMENT €O LT

HEAD OFFICE

INNOVATIVE INSTRUMENT CALIBRATION LAB

INMOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE

T30 MOOD 13, 801 SUNTINAKORN 11 TAMBON BANG KAEQ,

DAt v iE

i Bulu i Busnqiams 43ke

TA39 MO 13, SO1SUNTINAKORN 11 TAMBON BANG KAEOD, AMPHOE BANG PH AMUT PRAKAN PROVINCE 10540 THAILAND

A Builufied Bumwgans $uia

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10 HAILAND TEL: (6610-21 16-5860=1 FAX: (6610-2116-7140

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

22961
Page2af 2
Certificate of Calibration

Certificate No :

22-ACT-406

Customer

o : Req-2022-1080 _ ) —— ) ) ) _
Request No : Req 1 Name : UNITED ANALYST AND ENGINEERING CONSULTANT CO,LTD Certificate No : 22-ACT-100
5 b tion Results : Without Adjustment " .
Sound pressure level C RO SR kit b Address : 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Prakanong, Bangkok Request No @ Reg-2022-0234
Calibration Range Without Adjustment (dB) Adjustment (dB) Uncertainty | Acceptance limit (i
(dB) Measured Error Measured Error (=dB) Class 1 ( = dB)
94 dB / 1000 Hz 93,82 -0.18 0.1 0.35 Unit Under Calibration Details
114 dB / 1000 Hz 113.81 -0.19 - 011 025 Measurement item : : Sound Level Meter Microphone Class : 2
Manufacturer : LARSON DAVIS Microphone Model : 375A04
Model : LxT2 Microphone S/ @ 328669
Frequency of Sound pressure level - K icrophone
“alil i . e Serial N; : : DO06617 Preamplifier Model : PRMLxT2C
Calibration Range Without Adjustment Adjustment Uncertainty | Acceptance limit Serial Number - reamplifier Mode MLaT2C
n o D + UAE.EFM.0482564 Pre: lifier SN : 071532
(Hz) Measured (Hz) |  Error (%) | Measured (Hz) | Error (%) (%) Class 1 ( + %) reamplifier
094 dB / 1000 Hz 1000.00 0.00 0.10 0.70 Resolution 0.1 dB Intrument Status : Used
Calibrati A el
114 dB / 1000 Hz 100000 0.00 0.10 0.70 alibration Environment and Details
Temperature 1 23°C+2°C
T . 1 . Humidity 50 %RH £ 20 %RH
Total Harmonic Distortion plus Noise of Sound pressure level (THD+N %)
“alil i + q g = 5 Barometric Pressure + 1013 hPa £ 10 hPa
Calibration Range Without Adjustment Adjustment Uncertainty | Acceptance limit
” g Received Date 31 January 2022
(Hz) Measured (%) Measured (%) (%) Class 1 (£ %)
Calibrated Date : 11 February 2022
94 dB / 1000 Hz 0.17 = 0.40 2.5
114 dB/ 1000 H 0.04 0.40 25 Calibration Procedure : In-house methed CP-SLM-01 based on [EC 61672-3 : 2013 Electroacoustics - Sound level meters - Parl 3: Periodic tests
! z ¥ - ¥ 2

Location of Calibration : Lab Acoustic

Reference Standard

Note :
Instrument Brand Maodel SN Due calibration Tracebility
plance limit was [EC60942:2017 Class
Standard Microphone GRAS 40AN 188273 15 September 2022 GRAS
- The calibration results exclade the calibrator pressure correction
Muliifrequency Calibrator Cruest Quest-cal EFANN0234 14 June 2022 Tsl
brasion results exclude the microphane volume comection
Audio Generator Svantek Svand1 131 18 October 2022 WK Electric
End of Calibration

Note

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

Calibrated By) Approved By :

CaliDrafon ENEINCer SUperyisor

Issue Date : 11 February 2022

The results related only to the item calibeated, The cerfificats shall not be reproduced except in full, withaus written approval of the Innovative Insirument Co., Lid

FM-T08-SLM-01 Rev.0 lssue date 0L07/1¢

wnaslumun

The resslts related oily 1o the itens calibrated. The centilica ot be reprodiced excep 2 written approval of the Innovative b

iondasluAuAN. -
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INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO.. LTD, HEAD OFFICE m
/138 MOO 13, SO0 SUNTINAKORN 11 TAMBON BANG KAED, el b e s et S S R e
AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND HECREDLTER

wiln BuTunfid Suswguns 418

WETEETE
TEL: (66K-2116-5860-1 FAX: (66)0-2116-7140 CALIRLTION LA 108V
Page:2/6
Cerlificate No  :  22-ACT-100
RequestNo  :  Req-2022-0234
1. Indication at the calibration check frequency
UUC Setting Nominal Before Adjust Adjust Acceptance
UNCERTAINTY
FAST/A/37-139 Level uuc ERR uuc ERR Limit
Calibrator Setting (dB) (dB) (dB) (dB) (dB) (+dB) (+dB)
1000 Hz 114.00 dB 113.85 113.9 H1.05 1139 0.05 0.20 0.3
Note : Absolute sensitivity was established by the use of Sound Calibrator Brand SVANTEK, Model SV 35A, SN.58079

2. Self-generated noise, Microphone installed
UUC Setting
FAST/37-139

Measured | UNCERTAINTY

UUC Weighting (dB) (+dB)

A 289 010

3. Self-generated noise, Microphone replaced by the electrical input signal device
ULIC Setting

Measured UNCERTAINTY
FAST(37-139

UUC Weighting (dB) (+dB}
A 288 0.10
[ 284 0.10
Z 34.3 0.10
4. Acoustic signal test of frequency weightings (Without Windscreen)
Deviation from various Frequency Acceptance
UUC Setting UNCERTAINTY
Weighting Respone curve Limit
FAST /37-139 A C Z a =
+ *
STD Setting (dB) (dB) (dB) i) ('}
125 Hz 0.0 0.1 0.0 0.50 20
1000 Hz 0.0 0.0 0.0 0.60 10
4000 Hz 0.6 0.6 0.6 0.60 30
2000 Hz 0.5 0.5 0.6 0.70 50

The results related only to the item calibrated. The certificate shall not be reprodisced except in fiall, withowt written approval of the Innovative Instrument Co., Lid

FM-708-SLM-01 Rev.0 kssue date 0107714

naslumuny

INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT €O, LTD. HEAD OFFICE

7139 MO 13, 501 SUNTINAKORN 11 TAMBON BANG KAEO, %__ RNSNALIVE
AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND 1 BuTundi Busnisns e
TEL: (66M-2116-5860-1 FAX: (66)0-2116-T140 T :.L.EW
Page: 3/6
Certificate No 1 22-ACT-100
Request No  :  Regq-2022-0234

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

UUC Setting Deviation from various Frequency Acceptance
FAST/37-139 ‘Weighting Respone curve ASERENI Limit
STD Setting A (dB) C (dB) Z(dB) (+dB) (+dB)
63 Hz -0.2 0.0 0.0 20
125 Hz 0.1 0.0 0.0
250 Hz 0.1 0.0 oo 1.5
500 Hz 0.1 0.0 0.0 1.5
1000 Hz 0.0 0.0 0.0 0.2 1.0
2000 Hz 0.0 o1 0.0 2.0
4000 Hz 0.0 0.0 0.0 30
8000 Hz -0.1 0.0 0.0 5
16000 Hz -0.1 0.1 0.l +5, -INF.

6. Frequency and time weightings at 1kHz

UUC Setting STD Measured Acceplance
. UNCERTAINTY
FAST/37-13% REF uuc ERR Limit
UUC Weighting (dB) (dB) (dB} (+dB) (4 dB)
A 114.00 114.0 0.0 0.2
c 114.00 114.0 0.0 0.2 0.2
Z 114.00 114.0 0.0 0.2
UUC Setting STD Measured Acceptance
UNCERTAINTY
37139/ A REF uvuc ERR Limit
UUC Time Respone (dB) (dB) (dB) (+dB) (+dB)
Fast 114.00 114.0 00 0.1
Slow 114.00 114.0 0.0 0.2 0.1
Leg 114.00 1140 0.0 0.1

The results rebated only to the item calibrated, The certificate shall not be reproduced except in full, without writien approval of the Innovative Inssrument Ca,. Ltd

FM-TOS-SLM-01 Rev.0 Issise dase 010715
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INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO., LTD. HEAD OFFICE

T39 MOO 13, S01 SUNTINAKORN |1 TAMBON BANG KAEQ,
AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

TEL: (66M0-2116-5860-1 FAX: (66)0-2116-7140
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Page : 4/6

7. Long Term Stahility

Certificate No

Request No

22-ACT-100
Req-2022-0234

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

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

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

140,00 140 140.0 0.0 11
139.00 139 139.0 0.0 L1
134.00 134 134.0 00 L1
129.00 129 129.0 0.0 14
124,00 124 124.0 00 L1
119.00 1149 119.0 0.0 1.1
114.00 114 1140 0.0 11
109.00 109 109.0 0.0 11
104.00 104 104.0 0.0 11
99.00 (] 9910 0.0 L1
94.00 94 94.0 0.0 L1
$9.00 B 89.0 0.0 - 1L
£4.00 84 840 0.0 1
79.00 79 79.0 0.0 11
74,00 ] 740 0.0 11
69.00 69 69.0 0.0 11
64.00 64 64.0 00 11
59.00 L] 59.0 0.0 11
34.00 54 54.0 0.0 L1
49.00 W 49.0 00 LI
44.00 4“4 44 01 LI
39.00 39 394 0.4 i

The results related anly o the iem callbrased. The centificate shall not be reproduced except in full, withawt written approval of the Innovative Instrument Co.. Lid

FM-TOB-SLM-01 Rev.0 Issue date D107/1¢
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INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFF
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AC-2561

Page: 5/6

Certificate No

22-ACT-100

Request No Req-2022-0234
9. Level linearity including the level range control
UUC Setting STD Measured Agceplance
UNCERTAINTY
FAST/A REF uuc ERR Limit
ULC Range (dB) (dB) (dB) (+dB) (£ dB)
439 436 03 L1
37-13% 03
114 114.0 0.0 1.1
10. Tone burst response
UUC Seiting STD Anticipated Measured Acceptance
UNCERTAINTY
Al37-139 Toneburst Ref uuc ERR Limit
UUC Time Respone (ms) (dB) (dB) (dB) (+dB) (= dB)
200 135.0 1349 -0.1 1.0
Fast 2 1180 1176 -04 +1.0,-2.5
0.25 109.0 108.7 -0.3 +1.5,-5.0
200 128.6 1285 -0.1 1.0
Slow 03
2 109.0 108.9 -0.1 +1.0,-5.0
200 129.0 129.0 0.0 1.0
SEL 2 109.0 109.1 +0.1 +1.0, 2.5
025 100.0 99.9 -0.1 +13, -5.0
11, Peak C Sound level
ULC Setting Anticipated Measured Acceptance
FAST/ C /95-142 REF uvuc ERR Limit
STD Sctting (dB) (dB) (dB) (+dB) { +dB)
Complete cycle 137.4 136.8 -0.60 3.0
Positive half cycle 136.4 136.2 -0.20 0.2 20
Negative half cycle 136.4 136.2 0.20 20

The results related only to the item calibrated. The cenificate shall not be reproduced except in full, without writien approval of the Innovative Instrument Co.. Lid

FM-TO8-SLM-01 Rev.0 Issue dase 0107714
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Page : 6/6

12. Overload indication

Certificate No 22-ACT-100

Request No Req-2022-0234

ULIC Setting Aceceptance
UNCERTAINTY
FAST/ A /37-139 vuc
STD Setting (dB) (£ dB)
Positive one-half cycle 142.8
Negative one-half cycle 142.7
Deviated 0.1
13. High Level Stability
UUC Setting Measured Acceplance
UNCERTAINTY
FAST/ A737-139 uuc Limit
STD Setting (dB) {+dB) {+dB)
Initial 138.0
Final 138.0
Deviated 0.0 ol 03

End of Certificate

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

FM-T08-SLM-01 Rev,0 Issise date 0107/1¢
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INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO., LTD. HEAD OFFICE

TA139 MOO 13, SOT SUNTINAKORN 11 TAMBON BANG KAED,

T

L GEI0-2] 16-2860-1 FAX: (6610-2116-T 140

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10340 THAILAND

i Butuafl Busmaaws e

Customer
Mame NITED ANALYST AND ENGINEERING CONSULTANT CO.LTD.
Address #1 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Prikanong, Bangkok

10260

Unit Under Calibration Details

Measurement item :

Manufacturer : LARSON DAVIS
Model : LxT2

Senial Number : 0005405

1 : UAEEFM.041/2564
Resolution 01 dB

: Sound Level Meter

Calibration Environment and Details

Temperature

Humidity £ 50

Barometric Pressure

Received Date
Calibrated Date
Calibration Procedure
Location of Calibration

Reference Standard

t23'Cx2°'C
1013 hPa = 10 hPa
31 Janwary 2022

11 February 2022

: Lab Acoustic

oRH £ 20 %RH

Certificate of Calibration

Microphone Clas

Certificate No :

Request No :

Microphone Model : 375A04

Microphone S/N @ 329360

Preamplifier Model :

PRMLxT2C

Preamplifier /N : 073800

Intrument Status : Used

22-ACT-101

Req-2022-0231

: Inchouse method CP-SLM-01 based on IEC 61672-3 : 2013 Electroacoustics - Sound level meters - Pant 3: Periodic tests

Instrument Brand Model SN, Due calibration Tracehility
Standard Microphone GRAS 40AN 188273 15 September 2022 GRAS
Multifrequency Calibrator Cuest Quest-cal EFADDD234 14 June 2022 Tsl
Audio Generator Swvantek Svand] 131 18 October 2022 WEK Electric

Note

The reported uncertainty is based on standard uncertainty multiplied by the Coverage Factor &

Calibrated By :

The results rebated anly 1o the item calibrated. The certificate shall not be reproduced except in full, without written appeoval of the Innovative Instrum

L. Ivoppadon

Calibration Officer

2, providing

Approved By :

Calibrs

Issue Date :

evel of confidence approximately 95 %o,

on Engineer Supervisor

11 February 2022

FM-TI8-SLM-01 Rev.0 lssue date 0107/1¢
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INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO. LTD. HEAD OFFICE

T3 MOO 13, SO1 SUNTINAKORN || TAMBON BANG KAED,

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10340 THAILAND

EL: (66M-2116-2860-1 FAX: (66)0-2116-7140

T

TAVE |
AN

wiiin BuTunafiel Suswgums e

AC

AT,
CALMIMATION LARDRATORY
AC-2961

Page:2/6
Certificate No 22-ACT-101
Request No Req-2022-0231
1. Indication at the calibration check frequency
UUC Setting Nominal Before Adjust Adjust Acceptance
UNCERTAINTY
FAST/A/37-139 Level e ERR vue ERR Limit
Calibrator Setting (dB) (dB) (dB) (dB) (dB) (+dB) (+dB)
1000 Hz 114.00 dB 113,35 113.9 +0.05 113.9 0.05 0.20 03
Note © Absolute sensitivity was established by the use of Sound Calibrator Brand SVANTEK, Model 8V 15A, SN.58079
2. Self-generated noise, Microphone installed
UUC Setting
Measured d N
FAST/37-139 easur: UNCERTAINTY
UUC Weighting (dB) (+dB)
A 273 0.10
3. Self-generated noise, Microphone replaced by the electrical input signal device
UUC Setting
M UNCERTAINTY
FAST/37-139
UUC Weighting (dB) (£dB)
A 276 0.10
o) 213 0.10
z 332 0.10
4. Acoustic signal test of frequency weightings (Without Windscreen)
Deviation from various Frequency Acceptance
UUC Setting UNCERTAINTY
‘Weighting Respone curve Limit
FAST/37-139 A i Z
st (+dB) (+dB)
STD Setting (dB) {di) (dE)
125 Hz 0.0 0.1 0.1 0.50 2.0
1000 Hz 0.0 0.0 0.0 0.60 1.0
4000 Hz 0.2 0.2 02 060 3.0
8000 Hz -0.1 0.1 0.0 0.70 50

The results related cnly to the item calibrated. The cenificate shall not be reproduced except in full, without written approval of the Innovative Instrument Co, Lid

FM-708-SLM-01 Rev.0 lssue date 0107/1¢
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INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INST

ENT CO., LTD, HEAD OFFICE

T30 MOD 13, 501 SUNTINAKORN 11 TAMBON BANG KAEQ,

AMPHOE BANG

TEL: (6610-2116-3860-1 FAX: (6610-2116-7

PHLI SAMUT PRAKAN FROVINCE 10540 THAILAND

ACCREDITED

AT
CALIBRATION LABORATORY
-206:

Page:3/6

Certificate No

Request No

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

UUC Setting Deviation from various Frequency Acceptunce
UNCERTAINTY
FAST/37-139 Weighting Respone curve Limit
STD Setting A (dB) C (dB) Z (dB) (£ dB) (£ dB)
63 Hz 02 0.0 o 20
125 Hz 0.1 0.0 oo 15
250 Hz 0.1 0.0 0.0 15
300 He 0.1 0.0 00 L5
1000 He 0.0 0.0 0.0 02 Lo
2000 Hz 0.0 0.0 0.0 20
4000 Hz 0o 0.0 00 30
B000 Hz 0. 0.0 00 5
16000 He -0.1 0.1 0.1 +5, <INF.
6. Frequency and time at 1kHz
ULIC Setting STD Measured Acceptance
UNCERTAINTY
FAST/37-139 REF uuc ERR Limit
UUC Weighting (dB) (dB) (dB} (2dB) (£dB)
A 114.00 114.0 0.0 0.2
e 114.00 114.0 0.0 0.2 02
z 114.00 114.0 0.0 0.2
UUC Setting STD Measured Acceptance
UNCERTAINTY
IT-1//A REF LiLio ERR Limit
UUC Time Respone (dB) (dE) (dB) (+dB) (= dB)
Fast 114.00 114.0 0.0 0.1
Slow 114.00 1140 0.0 02 0.1
Leq 114.00 114.0 0.0 0.1
The results related only 1o the item calibrated. T shall nat be

22-ACT-101

Req-2022-0231

pt in fiall, without written approval of the Innovative Instrument Co., Lid

FM-T08-SLM-01 Rev.0 e date 0107/1¢
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INNOVATIVE INSTRUMENT CALIBRATION LAB INNOVATIVE INSTRUMENT CALIBRATION LAB
INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE
/139 MOO 13, S01 SUNTINAKORN 11 TAMBON BANG KAED, L L Bty ket /139 MOO 13. SO SUNTINAKORN 11 TAMBON BANG KAED,
AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND A S Sshraio A AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10340 THAILAND L
TEL: {66)0-2116-5860-1 FAX: (6610-2116-7140 TEL: {66)0-2116-5R60-1 FAX: (66)-2116-7140
Centificate No @ 22-ACT-101 Certificate No :  22-ACT-101
RequestNo @ Req-2022-0231 RequestMo  : Req-2022-0231
7. Long Term Stability
UUC Setting Magurad Aceeptance 9. Level linearity including the level range control
UNCERTAINTY UUC Setti STD Me. Acceptance
FAST/A/37-139 vue Limit Tk et UNCERTAINTY E
2 FAST/ A REF uuc ERR Limit
STI» Setting (dB) (£ diB) (+dB)
: UUC Range (dB) (dB) (dB) (+dB) {+dB)
Initial 1140
3 439 436 -0.3 11
Final 1140 19 03
114 114.0 () L1
Deviated 0.0
; - 10. Tone burst response
8. Level linearity on the reference level range v
UUC Setting STD Anticipated Measured Acceptance
UUC Setting Anticipated Acceptance UNCERTAINTY
UNCERTAINTY Al3T-139 Toneburst Ref uuc ERR Limit
FAST/A/37-139 REF uuc ERR Limit
UUC Time Respone (ms) (dB) (dB) (dB) (+dR) (£ dB)
STD dB (dB) (dB) (dB) (+dB) (£ dB)
200 1350 1349 -0l 1
139.00 139 139.0 0o Ll
Fas 2 118, . -0 0,-2.
13400 134 1340 00 LI s &l i i Rl
120.00 » 1290 0 T 025 109.0 1088 0.2 +1.5,-5.0
124.00 124 1240 0.0 L1 200 1286 1285 0.1 1
Slow 0.3
119,00 119 119.0 00 L1 2 109,00 108.8 -02 +1.0,-5.0
114.00 114 114.0 (1] 1| 200 129.0 129.0 [} 1
109.00 109 109.0 00 Ll SEL 2 100.0 109.0 00 +1.0,-2.5
104.00 104.0 (1]
it i 0.25 100.0 100.0 [i] +1.5,-5.0
99.00 99 99.0 00 L1
M s 34 ol 1 11. Peak C Sound level
#5.00 89 B89 0.1 o i1 UUC Setting Anticipated Measured Acceptunce
: UNCERTAINTY
84.00 84 3.9 0.1 1 FAST/C/95-142 REF uue ERR Limit
7
el 4 il ik Ll STD Setting (B) (dB) (dB) (£dB) (+dB)
74.00 74 740 0.0 L1
Complete cycle 1374 136.7 -0.70 3.0
69.00 ] 69.0 00 Ll
Positive half cycle 136.4 136.2 0.20 02 20
5400 64 6.1 ol Ll
Megative half cycl 136.4 136.2 -0.20 2.0
59.00 59 59,0 0.0 L1 bt e :
54.00 54 540 00 LI
49.00 49 450 00 7|
44.00 4 4.1 0.l ]
39,00 kL] 193 03 L]
38.00 £ 84 0.4 L1
The results related only o the item calibmbed. The certificate shall not be reproduced except in full, without written approval of the Innovative Instrument Co., Lt The results related only to the item calibrated. The certificate shall not be reproduced except in fsll, without written approval of the Innovative Instrument Co., Lid
FM-TE-SLM-01 Rev.) Issue date LIS FM-T08-SLM-01 Rev. lssue date D17/ 1¢
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INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE

7139 MOO 13, S01 SUNTINAKORN 11 TAMBON BANG KAEO,
AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND
TEL: {66!

116-5860-1 FAX: (66)0-2116-7 140
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Page : 6/6

12. Overload indication

Cenificate No

Request No

UUC Setting Measured Acceptance
UNCERTAINTY
FAST/A/37-139 uuc Limit
D Setting (dB} (£dB) (=dB)
Positive ene-half cycle 1418
Megative one-hall eycle 1419
Deviated 0.1 02 15
13. High Level Stability
UUC Setting Measured Acceptance
UNCERTAINTY
FAST/A/37-139 uuc Limit
STD Setting (dB) (+dB) (+dR)
Initial 1380
Final 138.0
Devinted 00 0.1 03

End of Certificate

The results related o

naslumuny

22-ACT-101

: Req-2022-0231

the item calibrated. The certificate shall nat be reproduced excepd in fill, without wrinen approval of the Innovative Instrumsent Co., Lid

FM-TOE

Rev.0 Issue date 01O/
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No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of Remark
No. Calibration Calibration*
Laboratory Instrument/Equipments.(AaNIWaINIA)
1 [Analytical Balance U%mmc!uﬁm (TSP) Mettler-Toledo XSR205 / Technology Promotion Association 23MM112 2 May 23 30 Apr 24 -
(Readability 0.1 mg) Vsnaufurinaliiiu 10 lupseu (PM,) C009071872 (Thailand-Japan)
2 |Analytical Balance Mettler-Toledo XSR205 / Technology Promotion Association 23MM113 2 May 23 30 Apr 24 -
(Readability 0.1 mg) C210685394 (Thailand-Japan)

Due Date of Calibration* : Based on the annual calibration plan. At least 1 time per year.

U3tm gluifin wouwdad wous 1BuAilese roudauaud $1in
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AASIZAIRIEIU ISO/IEC 17025
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) i

SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES '-;q&/_r‘\‘\“\g

5344 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG BANGKOK 10250 i e T
TEL.0-2717-3000.28  FAX. (-2719-0484 CALIBRATION 0008

Cert.No.: 23MM112

Page.: 10of 3
Certificate of Calibration
Equipment : Electronic Balance
Manufacturer : Mettler Toledo
Model : XSR205
Serial No. : COo08071872
ID No. : UAE WAD.012/2563
Submitted by : United Analyst and Engineering Consulant Co. Ltd.
3 Soi Udomsuk 41, Sukhumvit Road,
Bangchak, Phakhanong,
Bangkok 10260
Location : Balance Room
Received order : 26 April 2023
Calibration Date : 26 April 2023
Ambient Temperature : 15°Co40°C
Relative Humidity : 30 % to 90 %
Calibrated by : Man Pattanapongpaiboon
Approved by : ém
Approved Signatory
() Pornthippa Tameyakul
( ) Malee Butkruea
(/) Suwit Imjai
Issue Date : 2 May 2023
The Uneertainties are for a confidence probability of approximately 95%
This cent e reproduced other than in full, except with the prior written
Appraval of cporate Services 3 ¢ Equipment Calibration and Testing Services. .
enaslumugu

A mmrmoaa

Equipment : Electronic Balance Cert.No.: 230MM112
Condition As-Received :  Usad Item Page: 2 of 3
Reference : 2304-04590C-1

Procedure used :-
Calibration were conducted using in-house calibration procedure CP-OB01 according to direct
measurement method against standard weight.
Condition of this result of calibration
1. Referance standard instruments:-

Instruments Model Serial No. 1D Neo. Test report No. Due date
1) Standard Weight Set (E2) 15884 24053 TORCOOT7 MM-0010-22 20 Jan 2024
2. This certificate is valid only to the item calibrated on date and place of calibration.

2 This
3. This

sult of calibration was made on requesied at the point specified by customer.

4. This certificate is not certified for any commercial transaction.

5. This certification s traceable to the International System of Unit.

Result of calibration | ) Without Adjustment ( * ) After Adjustment by Internal Calibration

Range capacity : 0 g to a1 g Resolution 0.00001 [1]
81 g to 220 g Resolution 0.0001 g
Before Adjustment :
Balance Measurement Coverage
Applied Weight Reading Correction Uncertainty Factor
(g) (g) (g) (£mg) (k)
80 80.00005 -0.00005 0.15 2.00
200 199.9999 +0.0001 0.29 2.00
After Adjustment :
1. Determination of the standard deviation of weighing machine (n=10)
Applied Weight Standard Deviation
(g) of Reading (g )
80 0.000007
200 0.00000

lﬂﬂﬂ']‘i‘lljmu




Equipment : Electronic Balance Cert.No.: 23MM112
Condition As-Received :  Used Item Page: 30of 3
Reference : 2304-04590C-1

Result of calibration 8 E) 7 £

2. Effect of off center loading
A mass of 100 g was placed to various position on the pan,

A AN ele

Fronl

The weighing machine reading error obtained is given in the table Frent Front
Maximum difference between
Position 1 Position 2 Position 3 Position 4 Position 5 off-center and central loading
(g) (g) (g) (g) (g) (g}
-0.0001 -0.0001 0.0000 -0.0001 -0.0001 0.0001
3. Departure from nominal value
Balance Measurement Coverage
Applied Weight Reading Correction Uncertainty Factor

(g) (g) (g) (tmg) (k)

Unload 0.00000 0.00000 0.014 213

0.05 0.05001 -0.00001 0.015 2.09

0.1 0.10001 =0.00001 0.015 209

1 1.00001 -0.00001 0.018 2.04

5 5.00003 -0.00003 0.026 2.00

20 20.00006 -0.00006 0.045 2.00

50 50.00006 -0.00006 0.080 2.00

80 80.00004 -0.00004 0.15 2.00

100 100.0000 0.0000 0.16 2,00

150 150.0000 0.0000 0.29 2.00

200 200.0000 0.0000 0.29 2.00

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

-olo-
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HEC-TISLTISITOZE
CALIERATION 0068

Cert.No.: 23MM113
Page.: 10f 3

Certificate of Calibration

Equipment : Electronic Balance

Manufacturer : Mettler Toledo

Model : XSR205

Serial No. : C210685394

ID No. : UAE.WAD.010/2565

Submitted by : United Analyst and Engineering Consulant Co.,Ltd.
3 Soi Udomsuk 41, Sukhumvit Road,
Bangchak, Phakhanong,
Bangkok 10260

Location : Balance Room

Received order : 26 April 2023

Calibration Date : 26 April 2023

Ambient Temperature : 15°c to 40 C

Relative Humidity : 30 % to 90 %

Calibrated by :

Approved by :

Man Pattanapongpaiboon

() Pomthippa Tameyakul

{ )} Malee Butkruea
(") Suwit Imjai

Issue Date :

The Uncertainties are for

2 May 2023

a confidence probability of approximately 95%

ol

reproduced othes with the prioe written

alibration and Testing Services,

~tenenslirauny
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Equipment : Electronic Balance Cert.No.: 23MM112
Condition As-Received :  Used ltem Page: 2 of 3
Reference : 2304-045800C-2

Procedure used :-
Calibration were conducted using in-house calibration procedure CP-OB01 according to direct
measurement method against standard weight.
Condition of this result of calibration
1. Reference standard instruments:-

Instruments Model Serial No. ID No. Test report No. Due date
1) Standard Weight Set (E2) 15884 24053 TORCO07 MM-0010-22 20 Jan 2024
2. This certificate is valid only to the item calibrated on date and place of calibration.
3, This result of ca was made on requestad at ths point specified by customer.

4. This certificate is not certified for any commercial transaction.
5. Thig certification is traceable to the International System of Unit.
Result of calibration ( ) Without Adjustment ( * ) After Adjustment by Internal Calibration

Range capacity : 0 g to 81 g Resolution 0.00001 g
81 g to 220 g Resolution 0.0001 ]
Before Adjustment :
Balance Measurement Coverage
Applied Weight Reading Correction Uncertainty Factor
(g) (g) (a) (tmg) (k)
a0 79.99992 +0.00008 0.15 200
200 199.9995 +0,0005 0.29 2.00
After Adjustment :
1. Determination of the standard deviation of weighing machine (n=10)
Applied Weight Standard Deviation
(g) of Reading (g )
80 0.000007
200 0.00004

Equipment : Electronic Balance Cert.No.: 23MM113
Condition As-Received :  Used ltem Page: 30of 3
Reference : 2304-04590C-2
Result of calibration F) 3 £) )
2. Effect of off center loading : : z
A mass of 100 g was placed to various position on the pan, 2 : 2 < [B][0]
The weighing machine reading error obtained is given in the table Freat Fraet i
Maximum difference between
Position 1 Position 2 Position 3 Position 4 Position 5 off-center and central loading
(g) (g) (g) (g) (9) (g)
-0.0001 -0.0001 0.0000 -0.0001 -0.0001 0.0001
3. Departure from nominal value
Balance Measurement Coverage
Applied Weight Reading Correction Uncertainty Factor
(g) (g) (g) (£mg) (k)
Unload 0.00000 0.00000 0.014 2.1
0.05 0.04999 +0.00001 0.015 209
01 0.09299 +0.00001 0.015 2.07
1 1.00000 0.00000 0.018 2.04
5 5.00000 0.00000 0.026 2.00
20 20.00002 -0.00002 0.045 2.00
a0 50.00002 -0.00002 0.080 2.00
80 80.00002 -0.00002 0.15 2.00
100 100.0000 0.0000 0.17 2.00
150 150.0000 0.0000 0.29 2.00
200 199.9999 +0.0001 0.29 2.00

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