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Jiranatee Associates Co Ltd

, Rd Warthapra, Banghkolyai,
Bargkok 10600 (Thatland)

Tel: +6B0E680812

Mobile. « 66863599453

E-m, -calibrationBjiranatee com

Wieb pte: www.[iranatee.com

Accredited calibrotion laboratory
ISOAEC 17025:2017
NSC-TISITIS 17025
CALIBRATION 0367

Flow measurement laboratory
Calibration services department
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NSC - TISI-TIS 17025
CALIBRATION D367

CERTIFICATE OF CALIBRATION

- Pacific Laboratory Co,, Ltd,
14/5358 Moo14, T.Bang Bua Thong, A Bang Bua Thong,

Nonthaburi 11110, Thailand.

Certificate No. : €O-006-66

MEASUREMENT ITEM : Top Load Orifice
MANUFACTURER (TISCH
MODEL/TYPE : TE-50254
SERIAL NUMBER - 710725

1D NUMBER -
CONDITION AS-RECEIVED : Used item
CUSTOMER

RECEIVED DATE - 08 Jun 2023
MEASUREMENT DATE 13 Jun 2023
ISSUE DATE :13 Jun 2023
ENVIRONMENTAL CONDITIONS:

Amblent condition In the laboratory are as follow:
Tempearature 123030
Relative Humidity ;5504150
Atmospheric Pressure :1010 ¢ 10

CALIBRATION CONDITION:
Preconditioning
Measurement Condition

hPa

: 24 hours at ambient conditions.
: The average values during measurement are 24.3 "C and 57.1%RH

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

TABULATION OF RESULTS:
The table on next page ghve the measured values,

Calibrated by:

[ Mr. Sorawit Thachalad

[ Miss Jittraporn Lertsomphol

.

NAC

JIRANATE ASSOCIATES CO..

Approved signatory:

Page 1 of 2 Pages

Calibration procedure:

The Orifice gas flow device wos colibroted ogainst
Standard Rotory Displocerment Meter (Roots
Meter) Madel GES/IMC/W2-dp, The WI-CL-D04
wos used as o colibration guideline.

Troceability:
This certificate provides o traceability of The
measurement 1o recognized the national

and to realization of the int, !
system of units (S1) through the V5L (National
Metrology Institute of Netherlands) via Certificate
number: G2211901

Uncertalnty of Measurement:

The reported uncertointy of measurement [s based
on the standard uncertainty multiplied by o
coveroge foctor k=2, Which for a narmal
distribution corresponds to a coveroge probability
of opproximately 95%. The standard uncertainty
has been determined in accordance with the GUM
‘Evaluation of measurement

data - Guide to the expression of uncertainty in
measurement”

Mr, Parinya Booncharoen
Calibration Department Manager

AC

TANATEE ASSOUIATES CO LT

MEASUREMENT RESULTS:

Number CO-006-66

Page 2 of 2 Pages

The Orifice gas flow device was calibrated by direct comparison method with the Standard Rotary Displacement Meter (Roots Meter), The Humid air was used as a
medlum in the system, The standard conditions are 25°C (298.15 K) and 760 mmHg for standard temperature and standard pressure respectively

Table 1: The results of @ Standard calibration data

THIS CERTIFICATE REPORT MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTAINED

IN WRITING FROM THE LABORATORY

Flow rate Pressure Temperature | Temperature Ap_meter Ap_Orifice Standard Flow [(%]
Plate [Pa] [Ta] [Tm] ¥
m'/min mmHg c c mmHg InH,0 -

1 0.706 755,735 24.45 2361 50,097 1703 1302 D659
2 0.998 755.793 2402 2366 63.145 3306 1.816 0514
3 1119 755.870 2425 2369 43259 4386 2,091 1.054
4 1167 755.926 24.11 23.44 32309 4937 22159 1117
5 1.409 755.921 24.03 2351 19.079 7.321 2.703 1.354

Slope [m] 2.01024

Intercept (i) -0.02337

Correlation coefficient (r): 0.99984

Uncertainty (k=2): 0015 m'fmin

Table 2: The results of {2 actual calibration data

Flow rate Pressure Temperature Temperature Ap_meter bp_Orifice Standard Flow [(5]
Plate ira] [Ta) [Tm] ¥
m’/min mmHg b *c mmHg inH0 i

1 0.706 755,735 24.45 2361 50.087 1703 0819 0.661
2 | 0.998 755.793 2422 23.66 63.145 3306 1141 0916
3 1119 755.870 24.25 23.69 43.259 4386 1314 1.057
4 | 1167 755.926 211 23.44 32.309 4.937 1393 1120
g 1.409 755.921 24.03 2351 29.07% 731 1.697 1357

Slope (m), 1.25819

Intercept (1): -0,01471

Correlation coefficient {r): 0.59583

Uncertainty (4 = 2): 0015 m'fmin

***End of Certificate of Calibration®**

]

NAC

JIRARATE ASSOCIATES CO.
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Calibratech Co..Ltd.

T Moo 2, Sukha

NSC-TISI-TIS1 7025
CALIBRATION D030

L1020 Wud-6211 Fax il alibrntech _calis hotmail com

Certificate of Calibration
Certificate No. : 66-200247-2 Page : 1 0f2

Submitted by : Pacific Laboratory Co., Lid.

14/5358 Moo 14, T.Bang Bua Thong, A.Bang Bua Thong, Nonthaburi 11110 Thailand

Equipment : Electronic Balance
Manufacturer :  SHIMADZU Model : API25WD
Serial No. : 316301828 ID No. : LAB-BL-003
Capacity : 20 ¢ Resolution : 0.000012/102g, 0.0001g/220g
Environment : On site calibration was carried out af the Laboratory. Pacific Laboratory Con, Ltel,
Ambient Temperature : (25.1 10 25.4) c
Relative Humidity : (6231w064.8) %
Air Pressure  : 1007.0 mbar
Date of Received : 31 July 2023
Date of Calibration : 31 July 2023
Date of Issue : 02 August 2023
Calibrated by : Akaradath Thippicha
Calibration Method : In-house method CAL-M2001 based on UKAS Publication ref : LAB 14

Edition 5, July 2015

¢ d Instr 1 This centification is travenrble to the International System of Units
Standard Weights
1D No, Cert, No, Due Date Traceability

E261-E2624 02212345 10 Nov 2023 National Institute of Metrology ( Thailand), (INIMT)

fl

Approved by : /ﬂ:

( Surachai Promthong b

Leboratory Manager

The Uncertainties are for a confidence probability of approximately 95%

E5eE
This cerificate may not be reproduced other than in full except with the prior written approval of the Calibratech Co.,Ltd

AL-FO031-03

CAL

Calibratech Co..Ltd.
T106-T Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakbkred, Nomhabun 11120
211 Fax {02} 964-5155,

Teli02) 964~

-mil calidyahoo.com. -cabidhotmail com
Certificate of Calibration
Certificate No. :  66-200247-2 Page : 20f2

Result of Calibration : Without Adjusiment
UUC Condition As-Received @ Good

Departure of indication from nominal value

Nominal Value Carrection Uncertainty
gl g} g
0001 CLODO0 T ORI
001 (1006 D021
L5 (BT LM 9
! (00001 0.000024
1 01 (K001 (030
2 000000 [EEETIRT
5 0000001 0000046
20 010002 (1L INHKHIT3
5l =0.00004 LAUTAN
10K} (L0005 0.00020
150 =0.0001 (0H38
20K} 0,000 LECTIE

This result of calibration was found accurate as shawn on date and place of calibration only.
This reported uncertainty of measurement was based on a standard uncertainty mutiplied by a coverage factor k = 252,

providing a level of confidence of approximately 95%

Eccentric error Load test : 0 g
A B C D E

O.00002 000003 0000601 00004 0,000 [ 3

Repeatabiliy Load rest : 00 L

Stdev : 0000045 e

-ollo-

|
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ENVIR SERVICE CO., LTD.
42 Ramintra 14 Yeak 9, Tha Raeng, Bang Khen, Bangkok 10230
bvvim Tel. 02-9435814-5 Fax. 02-9438201 www.envirservice.co.th

ENVIR BERVIEE £8. LT

ENVIR SERVICE CO., LTD.
42 Ramintra 14 Yeak 9, Tha Raeng, Bang Khen, Bangkok 10230
Tel, 02-9435814-5 Fax. 02-9438201 www envirservice.co.th

Analyzer Performance Test

Calibrated Date: 21 March 2023

Instruments Information

Calibrator Unit

Analyzer Type : SO2 Analyzer

Manvufacturer :

Model : 43C Serial Number : 43C-58207-316

Standard Gas Concentration

Thermno Environmental

Analyzer Performance Test

Calibrated Date: 21 March 2023

Instruments Information

Analyzer Type : SO2 Analyzer Manutach Thermo Environmental
Model: 43C Serial Number : 43C-58286-317

Calibrator Unit Standard Gas Concentration

Dilutor Model : Dasibi Model 5008 Nitric Oxide [NO) 55.47 PPM
Serial Number : 705 Sulphur Dioxide (S0O2) 55.11 FPM

ZERO AIR Genearator: API MODEL 701 Carbon Monoxide [CC) 4,535 PPM
Serial Number : 1924 Cylinder number EBD129027

Expire Date: 29 Oct. 2027

Environment : Temperature__ 255 °"C Humidity:_ 51 %RH

Dilutor Model : Dasibi Model 5008 Nitric Oxide (NO) 55.47 PPM
Serial Number : 705 Sulphur Dicxide (302) 55.11 PPM
ZERO AIR Genearator: API MODEL 701 Carbon Monoxide (CO) 4,535 PPM
Serial Number : 1924 Cylinder number EBO129027
Expire Date: 29 Oct. 2027
Envir t: Temperature__ 255  "C Humidity:__51  %RH
Calibration Report
Iero Span
Status Reference Reading Drift Reference Reading gt
(PFB] |PPB) [PFB] (PPB) [PFB)
Before 0.0 0.1 0.1 400.0 393.2 -1.7
After 0.0 0.0 0.0 400.0 400.0 0.0

Calibration Report
Iero Span
Status Reference Reading Dirift Reference Reading Drift%
|PPB) {PPB) [PPB) (PPB) {PFB)
Before 0.0 0.1 0.1 400.0 393.4 -1.7
After 0.0 0.0 0.0 400.0 400.0 0.0

Single Point Calibration Chart
400,
E 400 + ee* 303
o an®
-
g 300 < ‘.‘-..¢ — —
- P
S 00 | . ==+=-Before
£ ot - After
o w L
8§ 100 { e |
o 00 .=~
< 0=y
0 400
Reference (PPM)

Calibrate By : An¥nG  $unnSa Somal

Approve by : 0‘6%@/

MR. KITTISAK JANSANGWATTANA MR. PASAGORN SAMOL

- ’r
Calibrate By: ANGWNG 5 uniSI ST
MR. KITTISAK JANSANGWATTANA

| 4000
= 400 + S = e
2z | o*® 3934
& e
o 300 -
% | '.v" e
8 20 1 “,-’ === Bafore
@ | o= === After
§ 100 e
s bo.-
< 0 =g —_—
o 400

Single Point Calibration Chart

Reference [FPM) |

Approve by : 0‘6%

MR. PASAGORN SAMOL
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Analyzer Performance Test

Calibrated Date: 11 August 2023

Instruments Information

Analyzer Type: SO2 Analyzer Manuf Th
Modal: 43C SIN: 8067415770

Calibration System

Calibrator Unit Standard Gas
Dilutor Model Dasibi Model 5008 NO Conc 46,05 PPM
SIN: 705 $02 Conc 46.01 PPM
ZERO AIR Genearator API MODEL 701 CO Conc 4,487 PPM
SIN: 1924 Expire Date: 19 Sep. 2020
Environment: Temperature__255 'C Humidity:_81__%RH

Calibration Report

Zero Span
Status Reference Reading Drift Reference Reading Driftss
(PPE) [FPE] [FPE] (PPE) {PPE)
Before| 0.0 0.1 0.1 400.0 3042 1.5
B After] 0.0 0.0 0.0 400.0 400.0 0.0

Single Point Calibration Chan

2843
4000

Reading (PPE)

Reference (PPE]

sy CPe
Calibrate By :
Mr.PASAGORN SAMOL

4f£ ER | 1 ¢ da s s
ENVIR UTHN 10U I 190530 D106
L 1

RVICE

= 42 TBUNT 14 uen 9 uvianinds s ngamna 10230 Tnsdmi 02-9435814-5 Tnaans 02-9438201

e
envia sEavice o Lro, 42 Raminthea 14 veak 9, Tha Rang. Bangkhen, Bankok 10230 Tel : 02-9438814-5 Fax - 02-943820)

Analyzer Performance Test

Calibrated Date: 11 August 2023

Instr ts Infor tii
Analyzer Type: 502 Analyzer Thermo
Model: 43C SIN: DB0T415772
Calibration System
Calibrator Unit Standard Gas
Dilutor Model Dasibi Model 5008 NO Conc 48.05 PPM
S/N: 705 502 Conc 46.01 FPM
ZERO AIR Genearator APl MODEL 701 CO Conc 4,487 PPM
SMN: 1924 Expire Date: 19 Sep. 2020
Environment: Temperature__ 255 °C Humidity:_51 %RH
Calibration Report
Zero Span
Status Reference Reading Drift Reference Reading F—
(PPB) (PPB) (PPB) (PPE) (PPB)
Before 0.0 01 01 400.0 3842 -1.5
After] 0.0 0.0 0.0 400.0 400.0 0.0

Single Point Calibration Chart |

342 ‘

5 400.0
i
i |
400
Reference (PPE]
Jrepe = %
Calibrate By :
Mr.PASAGORN SAMOL
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Analyzer Performance Test Analyzer Performance Test
Calibrated Date: 11 August 2023 Calibrated Date: 11 August 2023
Instruments Information Instruments Information
Analyzer Type: S02 Analyzer T Therme Envii Analyzer Type: SO2 Analyzer Thermo E
Model: 43C SIN: 43C-65967-350 Model: 43C SIN: 0601114-T87
Calibration System Calibration System
Calibrator Unit Gas Calibrator Unit Standard Gas
Dilutor Model Dasibi Model 5008 NO Conc 46.05 BPM Dilutor Model Dasibi Model 5008 NO Conc 46.05 FPM
SIN: 705 502 Conc 46.01 BPM S/N: 705 502 Conc 46.01 PPM
ZERO AIR Genearator AP| MODEL 701 €O Cone 4,487 PPM ZERO AIR Genearator AP| MODEL 701 CO Conc 4487 PPM
SIN: 1924 Expire Date: 18 Sep. 2020 SIN: 1524 Expire Date: 19 Sep. 2020
Environment: Temperature__255 °C Humidity: _51 %RH Environment: Temperature__255 °C Humidity: _51__%RH
Calibration Report Calibration Report
Zero Span Zero Span
Status Reference Reading Drift Reference Reading Drift% Status Reference Reading Drift Reference Reading Drift%
flazc) (FPS) [PPB) (FPE) (PPE) flda:1 FPB) (PPB) FPE) (PPa)
Before 0.0 0.1 01 400.0 3938 -1.6 Before, 0.0 o1 01 400.0 384.8 -1.3
After 0.0 0.0 0.0 400.0 4000 | oo After 0.0 0.0 0.0 400.0 400.0 0.0
Single Point Calibration Chart Single Point Calibration Chart
ms IME
| g 4000 E 400.0
= =
Reference (PPB) Reference (PPB)
yore G- e G2
; Calibrate By :
Mr.PASAGORN SAMOL

Calibrate By :
Mr.PASAGORN SAMOL
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ENVIR SERVICE CO., LTD.
42 Ramintra 14 Yeak 9, Tha Raeng, Bang Khen, Bangkok 10230
Tel. 02-9435814-5 Fax. 02-9438201 www.envirservice.co.th

Analyzer Performance Test

Calibrated Date: 11 August 2023

Instruments Information

Analyzer Performance Test

Cadlibrated Date: 21 March 2023

Instruments Information
Analyzer Type : NO-NO2-NOx Analyzer Manufacturer : Thermo Environmental
Model: 42C Serial Number : 42C-70412-365
Calibrator Unit Standard Gas Concentration
Dilutor Model : _Dasibi Model 5008 Nitric Oxide [NO) 55.47 PPM
Serial Number : 705 Sulphur Dioxide (502)  55.11 PFM
LERO AIR Genearator: API MODEL 701 Cartion Monoxide (CO) 4,535 PPM
Serial Number : 1924 Cylinder number EBO129027
Expire Dote: 2% Oct. 2027

Environment : Temperature__ 255 "C Humidity.__51  %RH

Calibration Report

Analyzer Type: NONO2/NOx Analyzer Therma
Model: 42C SIN: 42C-68273-362
Calibration System
Calibrator Unit _ Standard Gas
[ Dilutor Model Dasiol Model 5008 NO Conc 46.05 FPM
SMN: 705 502 Conc 46.01 PPM
ZERO AIR Genearator APl Model 701 CO Conc 4487 PPM
S/N: 1924 Expire Date: 18 Sep. 2020
Environment: Temperature__ 255 °C Humidity: 51 %RH
Calibration Check ( Before adjust )
Zero n
GAS Reading value Expected Value Drift Reading Valua Expecied Value
(peb) (peb) (ppk) (peb) Drifts
| N0 | i 0o 0.1 388.1 400.0 0.5
NOx 0.1 0.0 0.1 400.0 400.0 0.0
Calibration Check ( After adjust )
Zero 5
GAS Reading Value Expecied Value Drift Reading Value Expected Value
{ppb) (peb) (pebl) (ppb} (ppb) Driftéh
NO 0o B | 400.0 A00.0 4
NOx 0.0 0.0 400.0 400.0 0.0

Analyzor Reading (NC)

Single Point Calibration Chart

HO Rederence Value (ppb)

e
uw.,»( -
Calibrate By : Mr. Pasagorn Samol

Iero Span
Status Reference Reading Drift Reference Reading D%
|PPE] {PFB) [FPB) |PFB] {PPB)
Before 0.0 0.1 0.1 4000 393.3 -1.7
After 0.0 0.0 0.0 4000 4000 0.0

Single Point Calibration Chart

400,
= 400 .g,,_ 5
o -..n’ 3933
§ 300 4 ,a".
= - e B V.
§ 200 — ‘,-"' ‘ ==+=-Before
o | PP - After
e ¢ | ol
& 100 | s
= | -
I ol
< 0T
0 400
Reference (PPM)

Approve by : 0{6%(@/

MR. PASAGORN SAMOL

Calibrate By: ANGWNG 3 uniiS) 3o

MR. KITTISAK JANSANGWATTANA




—_——
fulas tmosin dnia

- . : da s
usun IEIH1'.I'§ 1925 7a 2INA

= 42 TWBUNIY 14 non 9 uwiainda weurae ngamne 10230 Tnafrol 02-9435814-5 Tnama 02-9435201

BNV SEAVICE oo, Lro, 42 Raminthra 14 yeak 9, Tha Rang. Bangkhen, Bankok 10230 Tel | 02-9433814-5 Fax : 02-9438201

Analyzer Performance Test

Calibrated Date: 26 January 2023

Instr Information
Analyzer Type: NO/NOZNOx Analyzer Therma
Modal: 42C SIN: (32630000000891
Calibration System
| alibrator Unit Standard Gas
utor asi NO Cone 55.47 PPM
SIN: 705 $02 Cone 55.11 PPM
ZERO AIR Genearator AP| Model 701 €O Cone 4,535 PPM
SIN: 1924 Cylinder number EB0129027
Expire Date: 29 Oct. 2027
Environment: Temperature__ 255 'C Hurnidity:_ 51 %RH
Calibration Check { Before adjust )
Zero Span
GAS Reading Value Expecled Value Drift Reading Value Expected Value
(ppb) (ppb) (ppb) (ppb} (ppb) Drifte
NO 01 0.0 0.1 309.5 400.0 0.1
NOx 0.1 0.0 0.1 309.2 400.0 0.2
Calibration Check { After adjust )
n
GAS Reading Value Expected Value Drift Reading Value Expected Value
(ppb) (ppb) (ppb) (ppb) {ppb) Drift%
Lit] 00 | oo 2 0.0 400.0 400.0 00
NOx 0.0 0.0 0.0 400.0 400.0 0.0
Single Point Calibration Chart

Analyzer Rleading (NO)

NO Rederence Value (ppb)

.
ghee Cp==

Calibrate By : Mr. Pasagorn Samol
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I Analyzer Performance Test

Calibrated Date: 26 January 2023

Instr Infi ion
Analyzer Typa: NOINOZNOx Analyzar Manuf Thermo
Model: 42C SIN: 0514811452
Calibration System
Calibrator Unit Standard Gas
utor o NO Conc 55.47 Pl
SIN: 705 502 Conc 5511 PPM
ZERO AIR Genearator AP1 Model 701 CO Conc 4,535 PPM
SIN: 1924 Cylinder number EB0129027
Expire Date: 28 Oct. 2027
Envir it T 255 'C Humidity: 51 %RH
Calibration Check ( Before ad'fne‘l )
Zero Span
GAS Reading Value Expected Value Drift Reading Value Expecied Value
(peb) (ppb) (peb) (ppb) {ppb) Driftéh
NO 0.1 0.0 0.1 399.4 400.0 0.2
NOx 01 0.0 0.1 399.3 400.0 0.2
Calibration Check ( After adjust )
Zero 5
GAS Reading Value Expecled Value Drifi Reading Value Expected Value
(peb) (ppb) (peb) {ppb} {ppb) Drife%
NO 0.0 0.0 0.0 4000 400.0 0.0
NOx 0o i 0.0 0.0 400.0 400.0 0.0
Single Point Calibration Chart

388.4

Anadyzor Resding (NO)

‘ NO Reference Value (ppb)

oL,
U“M( P
Callbrate By : Mr. Pasagorn Samol




ENVIR SERVICE CO., LTD.
42 Ramintra 14 Yeak 9, Tha Raeng, Bang Khen, Bangkok 10230
Tel. 02-9435814-5 Fax. 02-9438201 www .envirservice.co.th

Analyzer Performance Test
Calibrated Date: 21 March 2023

Instruments Information

Analyzer Type : NO-NO2-NOx Analyzer Manufact : Thermo Environmental
Model: 42C Serial Number : 42C-70626-366

Calibrator Unit Standard Gas Concentration

Dilutor Model : Dasibi Mode| 5008 Nitric Oxide [NO) 55.47 PPM

Serial Number : 705 Sulphur Dioxide (SO2) 55.11 PPM
ZERO AIR Genearator: API MODEL 701 Carbon Monoxide (CO) 4,535 PPM
Serial Number : 1924 Cylfinder number EBO129027

Expire Date: 29 Oct, 2027

Environment : Temperature__ 255  "C Humidity:__51  %RH

Calibration Report

lero Span
Status Refererce Reoding Drift Reference Reading Drif%
|PPB) (PPB) [PPB) [PPB) |PPB)
Before 0.0 0.1 0.1 4000 393, -1.7
After 0.0 0.0 0.0 400.0 400.0 0.0

Single Point Calibration Chart

|
= 400 .
& | .-'. !
e -
o 300 e
k] | b ==#=-Bafore
9 200 .-
& } - ~=m - After
E 100 + m s
5 00 .
< 0y

0 400

Reference [FPM)

Calibrate By : fiﬂﬁ'%@r f{b{n}i‘f(si' ma‘) Approve by : 0‘6%@_/

MR, KITTISAK JANSANGWATTANA MR. PASAGORN SAMOL
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| Analyzer Performance Test I
Calibrated Date: 11 August 2023
Instruments Information
Analyzer Type: NONO2NOx Analyzer Thermo Envil
Model: 42C SIN: 42C-63476-338
Calibration System
Cailbrator Unit Standard Gas
[ Dilutor Model Dasibl Model 5008 NO Conc 46.05 PPM
SIN: 705 502 Conc 46.01 PPM
ZERO AIR Genearator API Model 701 CO Conc 4,487 FPM
SIN: 1924 Expire Date: 18 Sep. 2020
Environment: Temperature__ 255 °C Humidity:__51  %RH
Calibration Check ( Before adjust )
Zero S
GAS Reading Value | Expected Value Drift Reading Value Expected Value
(ppb) (gt} (ppb) (ppb) Driftse
NO 0.1 0.0 0.1 97.7 400.0 -0.8
NOx 0.1 0.0 0.1 400.0 400.0 0.0
Calibration Check ( After adjust )
Zero Span
GAS Reading Value Expected Value Drift Reading Value Expected Value
(ppb) {ppb} (pob) (peb) {ppb) Drift%
NO 0.0 0.0 0.0 4000 400.0 0.0
MOx 0.0 0.0 0.0 400.0 4000 0.0

Single Point Calibration Chant ‘

w17

Analyzer Rending (NO)

NO Rederence Value (ppb)

s o=

Calibrate By : Mr. Pasagorn Samol
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| Analyzer Performance Test
Calibrated Date: 11 August 2023
Instruments Informatit
Analyzer Type: NOMNOZMNOx Anatyzer Tharmao
Model: 42C SIN: 65850-350
Calibration System
Callbrator Unit Standard Gas
[~ Dilutor Model Dasbl Noded 5008 NO Conc 46.05 PPN
S/N: 705 502 Conc 46.01 PPM
ZERO AIR Genearator APl Model 701 CO Conc 4487 FPM
SIN: 1924 Expire Date: 19 Sep. 2020
Environment: Temperature__ 255 'C Humidity__ 51 %RH
Calibration Check ( Before adjust )
Zero Span
GAS Reading Value Expected Value Drift Reading Value Expected Value
(ppb) (ppb) (peb) (ppb) (peb) Drift
NO 0.1 0.0 01 387.2 400.0 -07
NOx 0.1 0.0 0.1 400.0 400.0 0.0
Calibration Check { After adjust )
Zero Span
GAS Reading Value Expected Value Drift Reading Value Expected Value
{ppE} (peb) (peb) {ppb) (ppb) Drift%
NO 0.0 0.0 0.0 0.0
MOx 0.0 0.0 0.0 0.0
Single Point Calibration Chart
450 3072
2
i |
<
E |
)
<

NO Raferance Value (ppb)

v
Bw.((ﬁ‘Q" =
Callbrate By : Mr. Pasagorn Samol
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| Analyzer Performance Test

Calibrated Date: 11 August 2023

Instruments Information
Analyzer Type: NOMNO2/NOx Analyzer f; Thermao Ei
Model: 42C SIN: 420-69273-382
Calibration Syst
Calibrator Unit _ Standard Gas
asiol NO Conc 46.05 PPM
SIN: 705 $02 Conc 46.01 PPM
ZERO AIR Genearator AP| Model 701 CO Conc 4,487 PPM
SIN: 1924 Expire Date: 1% Sep. 2020
Environment: Temperature__ 255 °C Humidity: 51  %RH
Calibration Check ( Before adjust )
Zero S|
GAS Reading Value Expected Value Drift Reading Value Expected Value
(peb) (ppb) (ppb} (ppb) (ppt) Drift%
NO o1 0.0 0.1 308.1 400.0 0.5
NOx 0.1 0.0 0.1 400.0 400.0 0.0
Calibration Check { After adjust )
Zero Span
GAS Reading Value Expecied Value Drift Reading Value Expecled Value
(ppt) L] {ppE) (ppb) Driftss
NO 0.0 0.0 0.0 400.0 400.0 0.0
NOx 0.0 0.0 0.0 400.0 400.0 0.0
| Single Point Calibration Chart

4000

—_—

S S SN

Analyzer Reading (NO)

400.0

NGO Referance Valse (ppb)

. e
ot =
Calibrate By : Mr. Pasagorn Samol
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| Analyzer Performance Test

Calibrated Date: 11 August 2023

P Infi i
Infor
Analyzer Type: NO/NOZ/NOx Analyzer ! f; Therma
Model: 42C S/N: 42C-63476-338
Calibration System
Calibrator Unit = Standard Gas
utor NO Conc 45.05 PPM
SMN: 705 502 Conc 46.01 PPM
ZERO AIR Genearator APl Model 701 CO Conc 4,487 PPM
SIN: 1824 Expire Date: 18 Sep. 2020
Environment: Temperature__ 255 'C Hurnidity;__ 51 %RH
Calibration Check ( Before adjust )
Zero 5
GAS Reading Value Expected Value Diift Reading Value Expected Value
(ppb) {ppb) (ppb) (ppb) (ppb) Drift%
NO 0.1 0.0 0.1 387.7 400.0 -0.6
NOx 0.1 0.0 0.1 400.0 400.0 0.0
Calibration Check { After adjust )
Zero 5
GAS Reading Value Expected Value Drift Reading Value Expecied Value
(ppb) (ppk) {ppb) (ppb) (ppE) Drifs
NO 0.0 0.0 0.0 400.0 400.0 0.0
NOx 0.0 0.0 0.0 400.0 400.0 0.0
Single Point Calibration Chart
450 1 3077
g ¥
|
i ol
& 250 1
i
£ 150

NO Rederence Valus (ppe)

ol
HW(W =
Callbrate By - Mr. Pasagorn Samol
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[ Analyzer Performance Test |
Calibrated Date: 10 February 2023
Instruments Information
Analyzer Type: CO Analyzer Manufacturer AP|
Model: 300 S/N: 411
Calibration System
Calibrator Unit = Standard Gas
utor asibi Model 5008 NO Cone 55.47 PPM
SIN: 705 §02 Cone 55.11 PPM
ZERO AIR Genearator APl MODEL 701 CO Conc 4,535 PPM
S/N: 1924 Cylinder number EB0129027
Expire Date: 29 Ocl. 2027
Environment: Temperature__ 255 'C Humidity:__ 51 %RH
Calibration Report
Zero Span
Status Reference Reading Drift Reference Reading Drift%
(PPM) (PPM) [l ] (PPM) (PPM)
Before 0.0 0.1 0.1 45.0 446 -0.9
After 0.0 0.0 0.0 45.0 45.0 0.0
Single Point Calibration Chart
50 4 450
| 446
40 1
-
g%
g |
g w0 |
2 10 1
|0
° %o 45
Reference (FPM)
O,
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| Analyzer Performance Test |

Calibrated Date: 10 February 2023

Instruments Information

Analyzer Type: CO Analyzer Manufacturer AP|
Model: 300 SIN: 424
Calibration System
Calibrator Unit Standard Gas
Dilutor Model Dasibl Model 5008 NO Conc 5547 FPM
SIN: 705 $02 Cone 55.11 PPM
ZERO AIR Genearator AP| MODEL 701 €O Cone 4,535 PPM
SIN: 1924 Cylinder number EB0120027
Expire Date: 29 Oct. 2027
Environment: Temperature__ 255 'C Humidity:,__51 _%RH
Calibration Report
Zero Span
Status Reference Reading Drift Reference Reading Drifi%
(PPM) (PPM) (PPM) (PPM) (PPM)
Before 0.0 0.1 0.1 450 438
After| 00 00 | o0 450 450

Single Peint Calibration Chart

E
o
B
H
B
&
Reference (PPM)
apt CPE
Calibrate By: q
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| Analyzer Performance Test
Callbrated Date: 11 August 2023
Instr ts Infi
Analyzer Type: CO Analyzer Therma
Model: 48C S/N: 4BC-0804815184
Calibration System
Calibrator Unit — Standard Gas
= NO Conc 46.05 FPM
~ S02 Conc 46.01 PPM
ZERO AIR Genearator AP MODEL 701 CO Cone 4,487 FPM
: 1924 Cylinder number CC507080
Expire Date: 19 Sep. 2020
Environment: Temperature__ 255  'C Humidity, 51 %RH
Calibration Report
Zero Span
Status Reference Reading Dirift Reference Reading Driftss
[PEM) FPM) RN PN )
Before| 0.0 0.1 04 45.0 44.2 18
After, 0.0 0.0 00 450 450 ] o0
Single Point Calibration Chant

Reading (PPM)

Refarence (PPM) |

gD
Calibrate By EL b
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( Analyzer Performance Test
Calibrated Date: 11 August 2023
Instruments Information
Analyzer Type: CO Analyzer Thermo
Model: 48C SIN: 0514811738
Calibration System
Standard Gas
utor el NO Conc 46.05 FPM
SN: 705 S02 Cone 46.01 PPM
ZERO AIR Genearator AP| MODEL 701 €O Conc 4,487 PPM
S/N: 1824 Expire Date: 19 Sep. 2020
Environment: Temperature__ 255 'C Hurnidity, 51 %RH
Calibration Report
Zero Span
Status Reference Reading Drift Reference Reading Drifh
(PP} [FPM) (] (PPN PP
Before, 0.0 0.1 01 45.0 445 1.1
| After] 00 0.0 0.0 45.0 45.0 0.0
Single Point Calibration Chart
5 4 250
445
40
3
£l
e
’ L
® 404 |
(1]
° '8} 45
Referance (PPM) |
Cp—=s
calibrate By O™
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( Analyzer Performance Test

Calibrated Date: 11 August 2023

Instruments Informati

Analyzer Type: CO Analyzer f Therme
Model: 48C SIN: 48C-DE04815184
Calibration System
Calibrator Unit Standard Gas
utor asi NO Conc 46.05 PPM
SMN: 705 S02 Cone 46.01 PPM
ZERO AIR Genearator AP| MODEL 701 CO Conc 4487 PPM
SIN: 1824 Cylinder number CC507080
Expire Date: 18 Sep. 2020
Environment: Temperature__ 255 °C Humidity,__51 __%RH
Calibration Report
Zero Span
Status Reference Reading Drift Reference Reading D%
PPM) Ll PP (PP [Fen)
0.0 0.1 0.1 45.0 44.2 -1.8
0.0 0.0 0.0 45.0 45.0 0.0
Single Point Calibration Chart

Reading (PPM)

Reference (FPM)

[
Calibrate By : ot
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Analyzer Performance Test

Calibrated Date: 11 August 2023

Instruments Information
Analyzer Type: CO Analyzer f Therma
Model: 48C SIN: 48C-0804B15184
Calibration System
Calibrator Unit Standard Gas
Dllutor Model Dasib: Model 5008 NO Conc 46.05 FPM
SIN: 705 502 Conc 46.01 PPM
ZERO AIR Genearator AP| MODEL 701 €O Conc 4,487 FPM
: Cylinder number CC507080
Expire Date: 18 Sep. 2020
Environment: Temperature__255 °C Humidity__51__%RH
Calibration Report
Zero Span
Status Referance Reading Drift Refarence Reading Drift%
i) [Fou) ] (EEN) M)
Before| 0.0 0.1 0.1 45.0 442 -1.8
md 0.0 0.0 0.0 45.0 45.0 0.0
Single Point Calibration Chart
50 4 450
a4z
40 +
H
& W7
5 20
é 10 +
o
o E—L 1 45
Reference (PPM)
N ——
Calibrate By: o7 *
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| Analyzer Performance Test
Calibrated Date: 11 August 2023
Instruments Information
Analyzer Type: CO Analyzer Manuf Thermo E |
Model: 48C S/N: 0514811738
Calibration System
Callbrator Standard Gas
utor Model NO Conc 46.05 FEM
SIN: 705 502 Conc 46,01 PEM
ZERO AIR Genearator API MODEL 701 €O Conc 4,487 PPM
SIN: 1824 Expire Date: 18 Sep. 2020
Environment: Temperature__255 °C Humidity: 51 %RH
Calibration Report
Zero Span
Status. Reference Reading Drift Reference Reading it
{REM) (L)} ()] (EPM) [Fou)
Before| 0.0 0.1 0.1 45.0 44.5 -1.1
 After 0.0 0.0 0.0 45.0 45.0 0.0
Single Point Calibration Chart
50 - 450
| 445
40 +
g |
g 24
£
I! 10
45
Feferance (PPM)
ere CP=

Calibrate By :
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( Analyzer Performance Test

Calibrated Date: 11 August 2023

Instr Infor ji
Analyzer Type: CO Analyzer Therma
Model: 480 S/N: 65774-350
Calibration System
Calibrator Unit 5 Gas
utor NO Conc 46,05 PPM
SIN: 705 S02 Conc 46.01 PPM
ZERO AIR Genearator API MODEL 701 CO Cone 4,487 PPM
SIN: 1924 Expire Date: 19 Sep. 2020
Environment: Temperature__255 °C Humidity: 51 %RH
Calibration Report
Zero Span
Status Reference Reading Drift Reference Reading Drift%h
{PPM) PP (s ] PPN (PPM)
Before 0.0 0.1 01 _ 450 44.8 -0.4
0.0 _ 0.0 00 45.0 45.0 0.0

Single Point Calibration Chart |
|

Reading (PPM)
3 8 & 8

10 1

|08
) a5

Raforence (FPM}

=
Calibrate By - e
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|_ Analyzer Performance Test |
Calibrated Date: 11 August 2023
Instr ts Information
Analyzer Type: CO Analyzer i Thermo E
Model: 43C SiN: 052-8012
Calibration System
Tor Standard Gas
utor asil el MO Conc 46.05 PPM
SMN: 705 502 Conc 46.01 PPM
ZERO AIR Genearator AP| MODEL 701 CO Conc 4 487 PPM
SIN: 1824 Expire Date: 18 Sep, 2020
Environment: Temperature__255 'C Humidity__51__%RH
Calibration Report
Zero
Status Reference Reading Drift Reference
oo (s ] e i)
Before 0.0 0.1 01 45,0
After| 0.0 0.0 0.0 45.0
)
Single Point Callbration Chart
804 450
wl
5
£ w
i
10 +
0.0
9oy i
Reference (FPM]
Calibrate By -
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Analyzer Performance Test

Calibrated Date: 27 April 2023

Inst ts Information
Analyzer Type : Methane-NMHC Analyzer  Manufacturer : Thermo Environmental
Model: 55C Serial Number : 0515611965
Calibrator Unit Standard Gas Concentration
Dilutor Model : Dasibi Model 5008 Methane (CH4) 180 PPM
Serial Number : 705 Propane 181 PPM
ZERO AIR Genearator: APl MODEL 701 Cylinder number EBD129027
Serial Number : 1924 Expire Date: 29 Oct. 2027

Environment : Temperature__ 255  "C Humidity;__ 51  %RH

Analyzer Performance Test

Calibrated Date: 24 April 2024

Instruments Information

Analyzer Type : Methane-NMHC Analyzer

Model: 55C
Calibrator Unit
Dilutor Model : Dasibi Model 5008
Serial Number : 705
IERO AIR Genearator: API MODEL 701
Serial Number : 1924

Environment : Temperature__ 25.5

Manufacturer : Thermo Environmental
Serial Number : 55C-05156119465

Standard Gas Concentration

Methane [CH4) 183.0 PPM
Propane 59.1 PPM
Cyfinder number 48607
Expire Dale: & Dec. 2025

'C_Humidity: 51 %RH

Calibration Report (Before adjust)

Calibration Report (Before adjust)

Lero Span
Status Reference Reading Drift Reference Reading —
[PPM) (PPM) (PPM) [PPM) [PPM) b
Methane 0.0 0.1 0.1 18.0 175 -2.8
NMHC 0.0 0.1 0.1 18.0 17.7 -1.7
Calibration Report (After adjust)
lero Span
Status Reference Reading Drift Reference Reading it
[FPM) {PPM] (PP [PPM] (PPM) }
Methane 0.0 0.0 0.0 18.0 18.0 0.0
NMHC 0.0 0.0 0.0 18.0 18.0 0.0
Single Point Calibration Chart
= 20
E 18.0
%1 15 '.-.‘”ss 7.5
£ L
k-] ‘c'. -
§ 10 — - -=+=--Bafore
- =" | ==m=-Alter
_gi;- 5 | - =
2 0p = —
< ow” 18

Reference [PPM)

Calibrate By: ANGWNG Ui Smmag

MR. KITTISAK JANSANGWATTANA

Approve by : [)K)%&/

MR. PASAGORN SAMOL

Iero Span
Status Referance Reading Drift Reference Reading Driftes
(PPM) [PPM) (PPM] (PPM] [PPM) )
Methane 0.0 0.1 0.1 183.0 181.2 -1.0
NMHC 0.0 0.1 0.1 59.1 58.3 -1.4
Calibration Report (After adjust)
Lero Span
Status Reference Reading Corift Reference Reading it
PPM) [PPM) (PPM) (PPM} (PPAA)
Methane 0.0 0.0 0.0 1830 182.7 -0.2
NMHC 0.0 0.0 0.0 59.1 59.0 -0.2
|
| Single Point Calibration Chart
|
20 - 1827
Z 180 4 =
160 1 —peoT 18
2140 | — o
T 120 —onr
$ 100 i —A S - ==+~ Before
- ol 5 —-—m=- After
2 Jo. \-"'
L P T
o 182.7

Reference [PPM]

Approve by : 0‘6%&/

MR. PASAGORN SAMOL

Calibrate By: ANGCHNG 3 unhiS? Soras)

MR, KITTISAK JANSANGWATTANA
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Professional Calibration & Services Co., Lid.

Certificate of Calibration

Certificate Number © EL39305/23
Control Number . PCAL153035

Customer Control t -

Description : Sound Calibrator
Manufacturer . SOUNDTEK

Model : 8T-120

Serial Number : 211203764

Customer . Pacific Laboratory Co., Ltd.

14/5358 Moo 14, Tambol Bang Bua Thong, Amphoe Bang Bua Thong,
Nonthaburi 11110

Date of Receipt

Date of Calibration
Environment

Calibration Method

Calibration Results

: 01-Sep-23

: 01-Sep-23

. Temperature 23ct 2

: Relative Humidity 50 % * 20 %

: Calibration Procedure Number CP-EL35

. See data attached

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

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

This certificale is issued in accordance with ISO/IEC17025 and the conditions of accreditation

granted by the Accreditation Body which has d the measurement capability of the laboratory

and its traceability o recognized national standards and to the units of measurement realized at

the corresponding national standards laboratory. The results relate only to the item calibrated.

This certificate shall not be reproduced other than in full except without the prior written approval

of the Head of Calibration Laboratory of Professional Calibration & Services Co., Ltd

Calibrated By

Mr. Varavut Sripanyachon

Authorized Signature

02-5ep-23

(Mr. Songpol Nakanurak) Issued Date




Professional Calibration & Services Co.,Ltd.

Professional Calibration & Services Co., Ltd.

TR &ATT( IN R4

Certificate Number:  EL39305/23

Certificate No.: EL39305/23

Calibration Results

Sound Calibration

Page: 3

of

Nominal Measured Value UUC Error Uneertainty ()
94 dis 93.90 dB 0.10 di3 0.2 dB
114 dB 113.75 dB 0.25 dB 0.2 dB

Page 2 of 3
Equipment Standards Used
Description Serial No. Traceability to Certificate No. | Cal. Due Date
Sound Level Meter 030606101 ANAB ' AC-2580 ELOS782/23 26-Mar-24
Sound Level Calibrator 141208123 NSC : Calibration 0037 EEL BP. 16/0366 06-Mar-24

Condition as received : Normal
Definitions :-

* ANAB - The ANSI National Accreditation Board
* NSC - National Standardization Council of Thailand

...End...
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CERTIFICATE OF CALIBRATION

NO. 20230113101

Name of Product: Sound Level Meter

Model: ST-11D
Serial Number: 820861
Specification: Class 1
Conclusion: Pass
Date of calibration: 2023-02-01
Due Date: 2024-01-31

Calibrated by:

8 This report certifies that all calibration equipment used in the test is traceable with the internal IS09001 procedures and meets all specification given in the
Manual(s) or respectively surpass then, and applies only to the unit identified above.
Il This certificate is produced with ad d I &p di which permit comprehensive quality assurance verification of all data supplied herein.
[[[8 This certificate of calibration shall not be reproduced except in full, without written permission of the Scarlet Tech Co Ltd Taiwan.
1. Preliminary inspection:  OK

2. Type & serial No. of Micropt AWA14475-57994 4. Measuring up limit: 140 dBA
3. Adjustments to indicated sound levels: 5. Freg y weightings (A ic signal tests for Z weighting, other
Type of Calibrator B&K 4231 electric signal tests. }
Sound Pressure Leve|_94.0 d8
Equivalent Free-field Sound Level (reference environment conditions) 93.8 d8
Ly Frequency weighting / dB ) Frequency weighting / dB
frequency [Hz A c 2 frequency /Hz A c 2
-71.0 -14.8 -0.8 1000 0.0 0.0 0.1
-50.4 6.3 0.4 2000 13 0.2 -0.1
.5 -39.5 -3.0 0.1 4000 1.1 -0.8 0.1
63 -26.2 0.8 -0.2 8000 1.0 -3.0 0.0
125 -16.2 02 01 12500 -7 -13.7 0.0
250 8.7 0.1 0.1 16000 -11.8 -13.8 0.0
500 -3.2 0.0 0.1 20000 -23.8 -25.8 03 @ LR

6. Self-generated noise
Microphone replaced by electrical input signal device

10.3 dB{A) 12.2 dB(C) 19.4 dB(Z)
7. F&S Weighting
Rate of the F weighting decrease (dB/s) 351
Rate of the S welghting decrease (dB/s) 4.4
Deviation of F&S 0.1
8. Level Linearity (A-weighting at frequency 1 kHz)
Reference sound level 30.0 dB
Max error at 10dB steps upper reference sound level 0.1 dB
Max error at 1dB steps within 5dB of the upper limit linear operating range 0.0 d8
Max error at 10dB steps below reference sound level 0.1 dB
Max error at 1dB steps within 5dB upper the lower limit linear operating range 0.1 d8
9. Tone burst response (A Weighting) :
Toneburst response /dB
Single Toneburst duration /ms
Lasman-la Lasman-La Lag-La Laeqr-La
500 0.0 -4.0 -2.9 7.0
200 -0.9 -T.4 -6.9 -7.0
2 -18.0 -26.9 -26.9 -7.0
0.25 -27.2 ! -36.0 -7.0
10. Peak C sound level (500Hz) :
Cycle One cycle nominal value Positive half nominal value | Negative half | nominal value
LCpeak-LC[dB) 15 35 23 24 23 24

11. Overload indication: _Pass

12. Statistical analysis function

Sweep signal maximum indicated sound level: 112.8 dB
Sweep amplitude: 40 dB

Scan cycle time: 60 5; Measurement period: 180 5.




APTITECH CALIBRATION CO.+ LTD-

Theoretical calculated 50/40 Moo 5 T. Lat Sawai, A-Lamlukka. Pathumthani 12150
Items Measured value/dB value/dB Error/dB Tel. +bk 2103-6290 Fax. +bk 2103-b291
Email. salesdaptitech-cal.com
LAeq,T 103.2 103.2 0.0 APTITECH
15 110.8 110.8 0.0 —

CERTIFICATE OF CALIBRATION

Certificate Number : SC230140

L0 108.8 108.8 0.0

L50 92.9 92.8 0.1 Customer : Pacific Laboratory Co.,Ltd.
Address ¢ 14/5358 Moo 14 Tambol Bang Bua Thong,

L90 76.9 76.8 01 Amphoe Bang Thong, Nonthaburi 11110

195 75.0 74.9 0.1
Description : Sound Level Meter W /O Number : 85C230140

Uncertainty of measurement results: 0.4 dB (k=2) Manufacturer : Scarlet Tech Calibration Location : Laboratory

Model : BT-11D Ambient Temperature 1 2222°C
Serial Number : 820967 Ambient Humidity : 551 15 %RH
1D. Number Yo Received Date ¢ 21-Mar-2023

This certifies that the above instrument was calibrated in compliance with the Calibration Systems Requirement of

Environment conditions: = ; K
ISO/IEC 17025:2017 in accordance with referenced procedures. Standards used to perform this calibration are
Air temperature: 20 °C certified by or traceable to National Institute of Metrology (Thailand| and/or other recognized national
Relative humidity: _ 50 % measurement institutes which realizes the units of measurement according to the International System of Units (SI
Static pressure:  101.8 kPa Unit),
Measurement uncertainties at the time of test are given where applicable. They are calculated in accordance with

rence chlpmiant ussd 1 tha i the method described in The Expression of Uncertainty and Confidence in Measurement (M3003),

The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement

multiplied by coverage factor k=2 such that the coverage probability corresponds to approxi Iv 95%. This result
Description: Model Serial No. Expiry Date Traceable To of calibration was found accurate as shown on date and place of calibration only.
Microphone BEK 4191 2929405 2024-12-15 NML Standard Equipments
Description Serial No. Certificate No.
Multi function sound calibrator BEK 4226 2288444 2024-10-15 CIGISMEC Sound Level Calibrator 141011576 CP20220161EA NIMT 13-May-24
Signal generator D5 360 33873 2024-10-15 CEPREI
Test specifications:

1. Al Scarlet’s Sound level Meter has been calibrated in accordance with the requirements as specified in IS0 17025 and the lab calibration
procedure SMTPO04-CA-152.

2. The electrical tests were performed using an electrical signal substituted for the microphone which was removed and replaced by an
equivalent capacitance within a tolerance of £20%.

3. The acoustic calibration was performed using an B&K 4226 sound calibrator and corrections was applied for the difference between the
free-field and pressure responses of the Sound Level Meter,

Authority of Calibration
References:
A d Si y ihrati ; SN
IEC61672-3 Sound Level Meters Part 3: Periodic tests prTCYed Sigatory Callration Date;.  23:Mar-2023
Issued Date : 27-Mar-2023
Calibrated By : Mr. Rattapong Janpanya

I:l Mr. Anuwat Simsiriwat | Laboratory Manager |

Mr. Sompoch Srisunart | Technical Manager |

et
; TION €O., LTD.
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APTITECH CALIBRATION CO-5 LT
50/40 Moo 5 T. Lat Sawai- A.Llamlukkas Pathumthani 12150
Tel. +bb 2103-6290 Fax. +bb 2103-bL291

Email. salesdaptitech-cal.com
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CALIBRATION REPORT

Certificate Number : SC230140

Calibration Method

The Unit Under Calibration (UUC) was calibrated by comparison measurement with sound level calibrator. The
calibration has been accomplished in an ambient environment controlled, base on the in-house calibration
procedure. The identification of the laboratory's calibration procedure employed are CP-7.2-01-107

Calibration Results

Appearance and funetion of use ¢ Good

Results of Calibration

Without any adjustment

Sound Level Calibration
- Frequency Weighting A

- Resolution

0.1dB

Sound Level Measurement (Slow Mode)

Parameter UUC Range Standard Value UUC Reading UUC Error () Uncertainty
LFp 20-140 dB 93.86 dB 938 dB -0.06 dB 0.60 dB
113.87 dB 1138 dB -0.07 dB 0.60 dB
Lsp 20-140 dB 93.86 dB 938 dB -0.06 dB 0.60 dB
113.87 dB 113.7 dB -0.17  dB 0.60 dB
Lip 20-140 dB 93.86 dB 93.8 dB -0.06 dB 0.60 dB
113.87 dB 1137 dB -0.17  dB 0.60 dB
Sound Level M (Fast Mode)
Parameter UUC Range Standard Value UUC Reading UUC Error {2) Uncertainty
LFp 20-140 dB 93.86 dB 93.7 dB -0.16  dB 0.60 dB
113.87 dB 113.7 dB -0.17 dB 0.60 dB
LSp 20-140 dB 93.86 dB 93.7 dB -0.16  dB 0.60 dB
113.87 dB 113.7 dB -0.17 dB 0.60 dB
Llp 20-140 dB 93.86 dB 93.7 dB -0.16 dB 0.60 dB
113.87 dB 113.7 dB -0.17 dB 0.60 dB

--- End of Certificate ---

- Email. sales@aptitech-cal.com
PTITECH 2

APTITECH CALIBRATION CO-. 4

50/40 Moo 5 T. Lat Sawais A.Lamlukkas Pathumthani 12150
Tel. +kh 2103-k290 Fax.+bk 2103-b29)
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CERTIFICATE OF CALIBRATION

Certificate Number : SC230375

Customer : Pacific Laboratory Co, Ltd.
Address : 14/5358 Moo 14 Tambol Bang Bua Thong, Amphoe Bang Thong,
Nonthaburi 11110

Description : Sound Level Meter W/0O Number 1 8C230375
Manufacturer : Scarlet Tech Calibration L : Lab ¥
Model : 8T-11D Ambient Temperature 1 20x2°C
Serial Number : B2096E Ambient Humidity ¢ 55% 15 %RH
0. Number : N/A Received Date : 25-Aug-2023

This certifies that the above instrument was calibrated in compliance with the Calibration Systems Requirement of
ISOJIEC 17025:2017 in i with ref dp i} . Standards used to perform this calibration are
certified by or traceable to National Institute of Metrology (Thailand) and/or other recognized national

measurement institutes which realizes the units of measurement according to the International System of Units (S]
Unit).

Measurement uncertainties at the time of test are given where applicable. They are caleulated in accordance with
the method described in The Expression of Uncertainty and Confidence in Measurement (M3003),

The reported expanded uncertainty of measurement is stated as the standard uncerainty of measurement

multiplied by coverage factor k=2 such that the coverage p ility corresponds to app 1y 95%. This result
of calibration was found accurate as shown on date and place of calibration only.

Standard Equipments

Description Serial No. Certificate No. Traceability Due Date
Sound Level Calibrator 141011576 CP20230261EA TISL: 22-LB0119 05-Jul-24
Authority of Calibration

Calibration Date : 25-Aug-2023
Issued Date : 28-Aug-2023

S.N../II' Calibrated By : Mr. Rattapong Janpanya
'-w.

Approved Signatory

[2/ Ms. Siranalan Lertmanesetsiri | Quality Manager |

D Mr. Sompoch Srisunart | Technical Manager |




APTITECH CALIBRATION

50/40 Moo 5 T- Lat Sawais A.Lamlukkas Pathumthani 22150
Tel. +bk 2103-b290 Fax. +bk 2103-L29)

APTITECH Email. salesdaptitech-cal.com

CALIBRATION REPORT

Certificate Number : SC230375
Calibration Method

The Unit Under Calibration (UUC) was calibrated by comparison measurement with sound level calibrator. The
calibration has been ac plished in an bi environment controlled, base on the in-house calibration
procedure. The identification of the laboratory’s calibration procedure employed are CP-7.2-01-107

Calibration Results
Appearance and function of use ¢ Good
Results of Calibration ¢ Without any adjustment
Sound Level Calibration
- Frequency Weighting - A
- Resolution : 0.1dB

Sound Level Measurement (Slow Mode)

Parameter UUC Range Standard Value UUC Reading UUC Error (] Uncertainty
LFp 20-140 dB 9386 dB 938 dB -0.06 dB 0.60 dB
113.87 dB 113.7 dB -0.17 dB 060 dB
LSp 20-140 dB 9386 dB 938 dB -0.06 dB 060 dB
113.87 dB 113.7 dB -0.17 dB 060 dB
Llp 20-140 dB 9386 dB 937 dB -0.16 dB 0.60 dB
113.87 dB 112.7 dB -0.17 dB 060 dB

Sound Level Measurement (Fast Mode)

Parameter UUC Range Standard Value UUC Reading UUC Error (£} Uncertainty
LFp 20-140 dB 9386 dB 938 dB -0.06 dB 0.60 dB
113.87 dB 1138 dB -0.07  dB 0.60 dB
LSp 20-140 dB 93.86 dB 93.8 dB -0.06 dB 060 dB
113.87 dB 1137 dB -0.17  dB 0.60 dB
Lip 20-140 dB 93.86 dB 93.8 dB -0.06 dB 060 dB
113.87 dB 113.7 dB -0.17 dB 0.60 dB

--- End of Certificate ---

APTITECH Email.salesdaptitech-cal.com

APTITECH CALIBRATION CO.+ LTD

50/40 Moo 5 T. Lat Sawais A-Lamlukka. Pathumthani 1ai.
Tel. +kb 2103-k290 Fax. +bk 2103-b291
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CERTIFICATE OF CALIBRATION

Certificate Number : SC230375

Customer : Pacific Laboratory Co. Lid.
Address : 14/5358 Moo 14 Tambol Bang Bua Thong, Amphoe Bang Thong,
Nonthaburi 11110

Description : Sound Level Meter W /O Number : 8C230375
Manufacturer : Scarlet Tech Calibration Location : Laboratory
Model : 8T-11D Ambient Temperature 1 222°C
Serial Number ¢ 820968 Ambient Humidity : 55 15 %RH
ID. Number ¢ NJ/A Received Date 1 25-Aug-2023

This certifies that the above instrument was calibrated in compliance with the Calibration Systems Requirement of
ISO/IEC 17025:2017 in accordance with referenced procedures. Standards used to perform this calibration are
certified by or traceable to National Institute of Metrology (Thailand) and/or other recognized national

measurement institutes which realizes the units of measurement according to the International System of Units (SI
Unit).

Measurement uncertaintics at the time of test are given where applicable. They are calculated in accordance with

the method described in The Expression of Uncertainty and C i in M nt (M3003).
The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by coverage factor k=2 such that the coverage probability corresponds to appr ly 95%. This result

of calibration was found accurate as shown on date and place of calibration only,

Standard Equipments

Description Serial No. Certificate No. Traceability Due Date
Sound Level Calibrator 141011576 CP20230261EA TISL: 22-LB0119 05-Jul-24

Authority of Calibration

Approved Signatory Calibration Date : 25-Aug-2023
Issued Date : 28-Aug-2023
5'”‘ ." Calibrated By : Mr. Rattapong Janpanya
B
‘vl
g Ms. Siranalan Lertmanesetsiri | Quality Manager |

D Mr. Sompoch Srisunart | Technical Manager |
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APTITECH CALIBRATION

50/40 Moo 5 T.Lat Sawais A.Lamlukkas Pathumthani 12150
Tel. +kb 2303-k290 Fax. +bk 2303-b29)

CALIBRATION REPORT

Certificate Number : SC230375

Calibration Method

The Unit Under Calibration (UUC) was calibrated by comparison measurement with sound level calibrator. The
calibration has been lished in an t environment controlled, base on the in-house calibration
procedure. The identification of the laboratory's calibration procedure employed are CP-7.2-01-107

APTITECH Email. salesdaptitech-cal.com

APTITECH CALIBRATION CO-+ LTD..

S0/40 Moo 5 T- Lat Sawai. A.Lamlukka. Pathumthani 1?156—‘
Tel. +bb 2103-L290 Fax. +bk 2303-L291

CERTIFICATE OF CALIBRATION

Certificate Number : SC230140

Customer : Pacific Laboratory Co.,Ltd,
Address : 14/5358 Moo 14 Tambel Bang Bua Thong,
Amphoe Bang Thong, Nonthaburi 11110

Description : Sound Level Meter W/O Number 1 B5C230140
Manufacturer : Scarlet Tech Calibration Location : Laboratory
Model : S§T-11D Ambient Temperature : 2222°C
Serial Number : 820967 Ambient Humidity : 55+ 15 %RH
1D. Number T Received Date : 21-Mar-2023

This certifies that the above instrument was calibrated in compliance with the Calibration Systems Requirement of
ISO/IEC 17025:2017 in accordance with referenced procedures. Standards used to perform this calibration are
certified by or traceable to National Institute of Metrology (Thailand) andfor other recognized national

measurement institutes which realizes the units of measurement according to the International System of Units (S1
Unit).

Measurement uncertainties at the time of test are given where app They are in e with

the method described in The Expression of Uncertainty and Confidence in M. ement (M3003).

The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement

multiplied by coverage factor k=2 such that the ge p ility corresponds to approxi ly 95%. This result
of calibration was found accurate as shown on date and place of calibration only.

Calibration Results
Appearance and function of use ¢ Good
Results of Calibration ¢ Without any adjustment
Sound Level Calibration
- Frequency Weighting 5
- Resolution : 0.1dB
- d Level M t (Slow Mode)
Parameter UUC Range Standard Value UUC Reading UuC Error (%) Uncertainty
LFp 20-140 dB 93.86 dB 938 dB -0.06 dB 0.60 dB
113.87 dB 113.7 dB -0.17  dB 0.60 dB
LSp 20-140 dB 9386 dB 938 dB -0.06 dB 0.60 dB
113.87 dB 113.7 dB -0.17 dB 0.60 dB
Lip 20-140 dB 93.86 dB 93.7 dB -0.16 dB 0.60 dB
113.87 dB 113.7 dB -0.17 dB 0.60 dB
1 d Level M t (Fast Mode)
Parameter UUC Range Standard Value UUC Reading UUC Error (%) Uncertainty
LFp 20-140 dB 93.86 dB 93.8 dB -0.06 dB 0.60 dB
113.87 dB 113.8 dB -0.07 dB 0.60 dB
LSp 20-140 dB 93.86 dB 93.8 dB -0.06 dB 0.60 dB
113.87 dB 113.7 dB -0.17 dB 0.60 dB
Lip 20-140 dB 93.86 dB 93.8 dB -0.06 dB 0.60 dB
113.87 dB 113.7 dB -0.17  dB 0.60 dB

—- End of Certificate -—

Standard Equipments
Description Serial No. Certificate No, Traceability Due Date
Sound Level Calibrator 141011576 CP20220161EA NIMT 13-May-24
Authority of Calibration
Approved Signatory Calibration Date : 23-Mar-2023
Issued Date : 27-Mar-2023
Calibrated By : Mr. Rattapong Janpanya

D Mr. Anuwat Simsiriwat | Laboratory Manager |

Mr. Sompoch Srisunart | Technical Manager |




APTITECH CALIBRATION CO-+ LTD-
50/40 Moo 5 T. Lat Sawai- A.Lamlukka. Pathumthani 12150
Tel. +bb 2103-b6290 Fax. +bb 2103-6291
Email. salesdaptitech-cal.com
APTITECH é
SCARLET | TECH
CALIBRATION REPORT
Certificate Number : SC230140 CERTIFICATE OF CALIBRATION
Calibration Method NO. 20221215052
The Unit Under Calibration (UUC) was cal.ibrateld by comparison measurement with sound level calibrator. The Name of Product: sound Level Meter
calibration has been accomplished in an ambient environment controlled, base on the in-house calibration
procedure. The identification of the laboratory’s calibration procedure employed are CP-7.2-01-107 Meodel: ST-11D
Serial Number: 820385
wation Results Specification: Class 1
Appearance and function of use © Good Conclusion: Pass
Results of Calibration : Without any adjustment Date of calibrati 2023-12-15
Sound Level Calibration Due Date: 2024-12-14
- Frequency Weighting : A
- Resolution ¢ 01dB
Sound Level M t (Slow Mode) _j;m ‘1_4‘1,
Calibrated by:
Parameter UUC Range Standard Value UUC Reading UuC Error (£} Uncertainty
LFp 20-140 dB 9386 dB 93.8 dB -0.06 dB 0.60 dB
I This report certifies that all calibration equipment used in the test s traceable with the internal IS09001 d and meets all if Eiven in the
113.87 dB 113.8 dB -0.07  dB 0.60 dB Manualis) or respectively surpass then, and applies only to the unit identified above.
LSp 20-140 dB 03.86 dB 93.8 dB 0.06 dB 0.60 dB i This certificate is with i & which permit h quality i of all data supplied herein.
[[% This certificate of calibration shall not be reproduced except in full, without written permission of the Scarlet Tech Co Ltd Taiwan,
113.87 dB 113.7 dB -0.17 dB 0.60 dB 1. Preliminary inspection:  OK
Lip 20-140 dB 9386 dB 938 dB -0.06 dB 0.60 dB 2. Type & serial No. of Microphone: AWA14425-52473 4. Measuring up limit: _140 dBA
113.87 dB 113.7 dB -0.17 dB 0.60 dB 3. Adjustments to indicated sound levels: 5. Frequency weightings (Acoustic signal tests for Z weighting, other
Type of Calibrator_B&K 4231 electric signal tests. )
5 d Level M t (Fast Mode) Sound Pressure Level_94.0 dB
Parameter UUC Range Standard Value UUC Reading UUC Error {z) Uncertainty Equivalent Frae fieid Solind Level | = conditions) 33.8 dB
LFp 20-140 dB 9386 dB 93.7 dB -0.16 dB 0.60 dB Nominal Frequency weighting / d8 Nominal Frequency weighting / dB
113.87 dB 113.7 dB -0.17 dB 0.60 dB eipemy (e A < z Troamy i A < z
LSp 20-140 dB 93.86 dB 93.7 dB -0.16 dB 0.60 dB 10 1.1 148 02 1000 0.0 0.0 01
113.87 dB 113.7 dB -0.17 dB 0.60 dB 0 -50.4 6.4 0.4 2000 0.1 0.0 0.0
Lip 20-140 dB 93.86 dB 93.7 dB -0.16 dB 0.60 dB 315 39.4 22 0.1 2000 13 01 0.0
113.87 dB 113.7 dB -0.17 dB 0.60 dB . 262 08 01 000 12 08 0
5 B of Cévtificats == 125 -16.3 0.1 02 12500 57 72 0.1
250 &5 02 0.0 16000 -11.7 -13.5 0.2
500 -3.2 0.1 0.1 20000 -239 -25.8 0.3
“FM-7.8-01-001 (ROD,




6. Self-generated noise
Microphone replaced by electrical input signal device

Items Measured value/dB m!nm::::f:hm Error/dB
LAeq,T 103.2 103.2 0.0
LS 1108 1108 0.0
Lo 1088 108.8 0.0
LS50 929 928 0.1
L90 76.9 768 01
L35 75.0 749 01

7.3 dB(A) 11.2 dB(C} 13.3d8(2)
7. F&S Weighting
Rate of the F weighting decrease (dB/s) 351
Rate of the 5 weighting decrease (dB/s) 43
Deviation of F&S 01

8. Level Linearity (A-weighting at frequency 1 kHz)
Reference sound level 90.0 dB
Max error at 10dB steps upper reference sound level -0.1 dB
Max error at 1dB steps within SdB of the upper limit linear operating range 0.0 dB
Max error at 10dB steps below reference sound level 0.1 dB
Max error at 1dB steps within 5dB upper the lower limit linear operating range 0.1 dB

9. Tone burst response (A Welghting) :

Toneburst response /dB
Single Toneburst duration fms
Lumu-la Lasmarla Lar-La Lawgrela
500 0.0 -4.0 -28 1.0
200 -1.0 -T4 6.9 7.0
50 -18.1 -26.9 -26.9 <10
10 =271 ! -36.0 =10
10. Peak C sound level (500Hz) :
Cycle Onecycle | nominal value Positive half nominal value | Negative half | nominal value
LCpeak-LC(dB) ER] 35 23 24 23 24

11. Overload indication:  Pass

12, Statistical analysis function

Sweep signal maximum indicated sound level: 112.8 dB
Sweep amplitude: 40 d@

Scan cycle time: 60 5; Measurement period: 180 5.

Uncertainty of measurement results: 0.4 dB8 (k=2)

Environment conditions:
Air temperature:  _ 20 °C
Relative humidity: _ 60 %
Static pressure: 101.8 kPa
References:
IEC 61672-3 Sound Level Meters Part 3: Periodic tests
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CERTIFICATE OF CALIBRATION

NO. 20221215051

Name of Product: Sound Level Meter
Model: ST-11D
Serial Number: 820384
Specification: Class 1
Conclusion: Pass
Date of calibrati 2023-12-15
Due Date: 2024-12-14
i L
Calibrated by:
ks This repart certifies that all calibration equipment used in the test is traceable with the internal ISO%001 p and meets all ifi given in the
Manual(s) or respectively surpass then, and applies only to the unit identified above.
. This certificate is produced with advanced i & p d which permit hensive quality ification of all data supplied herein.
. This of ion shall not be repl except in full, without written permission of the Scarlet Tech Co Ltd Taiwan.

1. Preliminary inspection:  OK

2. Type & serial No. of Microphone: AWA14425-54570

3. Adjustments to indicated sound levels:

Type of Calibrator_B&K 4231

4. Measuring up limit: _140 dBA

5. Frequency weightings (Acoustic signal tests for Z weighting, other
electric signal tests. )

Sound Pressure Level_94.0 dB
Equivalent Free-field Sound Level (reference environment conditions) 93.8 dB
Nominal Frequency weighting / d& Nominal Frequency weighting / d8
frequency /Hz A c 7 frequency [Hz A c 7
10 710 -14.6 0.2 1000 0.0 0.0 0.1
20 -50.3 6.4 04 2000 01 0.0 0.0
315 -394 2.2 0.1 4000 1.3 0.1 0.0
63 26.1 0.8 -0.1 8000 1.2 0.8 00
125 -16.3 02 -0.2 12500 5.7 1.2 L8]
250 8.6 04 0.0 16000 =117 -13.7 02
500 -3.2 0.1 0.0 20000 -2389 -25.8 06

6. Self-generated noise
Microphone replaced by electrical input signal device

8.8dB(A) 8.4 dB(C) 15.9 dB(z)
7. F&S Weighting
Rate of the F weighting decrease (dB/fs ) 35.1
Rate of the S weighting decrease (dB/s) 4.4
Deviation of F&S 01

8. Level Linearity (A-weighting at frequency 1 kHz)
Reference sound level 90.0 dB
Max error at 10dB steps upper reference sound level -0.1 dB
Max error at 1dB steps within 5dB of the upper limit linear operating range 0.0 dB
Max error at 10dB steps below reference sound level 0.1 dB8
Max error at 1dB steps within 5dB upper the lower limit linear operating range 0.1 dB

9. Tone burst response (A Weighting) :

Toneburst response /dB
Single Toneburst duration fms
Lasmaa-La Lusmas-La Lag-La Lisar-La
500 0o -4.0 -29 -70
200 -1.0 T4 5.9 7.0
50 -18.1 -26.9 -26.9 =70
10 27.2 ] -36.0 <70
10. Peak C sound level (500Hz) :
Cycle Onecycle | nominal value Positive half nominal value | Negative half | nominal value
LCpeak-LC{dB) 34 35 23 24 23 24

11. Overload indication: _Pass

12. Statistical analysis function

Sweep signal maximum indicated sound level: 112.8 dB
Sweep amplitude: 40 dB

Scan cycle time: 60 S: Measurement period: 180 5.




Items d fi viki/dB Error/dB
LAeq,T 103.2 103.2 o0
[L] 110.8 1108 0.0
L1 108.8 108.8 0.0
L50 929 928 0.1
L90 769 768 01
L95 75.0 749 01

Uncertainty of measurement results: 0.4 dB (k=2)

Environment conditions:

References:

20 °C

Relative humidity: __60 %

101.8 kPa

IEC61672-3 Sound Level Meters Part 3: Periodic tests

z
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SCARLET | TECH

CERTIFICATE OF CALIBRATION

NO. 20221215052

MName of Product: Sound Level Meter
Model: 5T-11D
Serial Number: 820385
Specification: Class 1
Conclusion: Pass

Date of calibrati 2023-12-15

Due Date: 2024-12-14

T L

Calibrated by:

1 This report certifies that all calibration equipment used in the test is traceable with the internal 1509001 procedures and meets all specification given in the
Manual{s) or respectively surpass then, and applies only to the unit identified above.
[ This certificate is produced with i & which permit ivie quality ification of all data supplied herein,
. This certificate of calibration shall not be reproduced except in full, without written permission of the Scarlet Tech Co Ltd Taiwan,
1. Preliminary inspection:  OK

2. Type & serial No. of Microphone: AWA14425-52473 4. Measuring up limit: 140 dBA
3. Adjustments to indicated sound levels: 5. Frequency weightings (Acoustic signal tests for Z weighting, other
Type of Calibrator_B&K 4231 electricsignal tests.]

Sound Pressure Level_94.0 dB

Equivalent Free-field Sound Level i ditions) 93.8 dB
Nominal Frequency weighting / dB Nominal Frequency weighting / dB
frequency [Hz & c 7 frequency fHz A c z
10 -7 -14.6 0.2 1000 0.0 0.0 0.1
20 -50.4 6.4 0.4 2000 01 0.0 0.0
35 -39.4 -2.2 0.1 4000 1.3 01 0.0
63 -26.2 0.8 -0.1 8000 1.2 -0.8 0.0
125 -16.3 0.1 0.2 12500 57 -T2 01
250 -8.5 0.2 0.0 16000 1.7 -13.5 0.2
500 -32 0.1 01 20000 -239 258 0.3




6. Self-generated noise

Microphone replaced by electrical input signal device

7.3 dBjA) 11.2 dB(C) 13.3 dB{Z)
7. F&S Weighting
Rate of the F weighting decrease (dB/s) 35.1
Rate of the S weighting decrease (dB/s) 43
Deviation of F&S -0.1
8. Level Linearity (A-weighting at frequency 1 kHz)
Reference sound level 30.0 dB
Max error at 10dB steps upper reference sound level -0.1 dB
Max error at 1dB steps within 5dB of the upper limit linear operating range 0.0 dB
Max error at 10d8B steps below reference sound level 0.1 dB
Max error at 1dB steps within SdB upper the lower limit linear operating range 0.1 d8
9. Tone burst response (A Weighting) :
Toneburst response /dB
Single Toneburst duration fms
Lutmar-La Laseas-ls Las-la Laaqr-La
500 0.0 -4.0 29 -7.0
200 -1.0 -4 6.9 -7.0
50 -18.1 -26.9 -26.9 -7.0
] 271 -36.0 -7.0
10. Peak C sound level (500Hz) :
Cycle One cycle nominal value Positive half nominal value | Negative hall | nominal value
LCpeak-LC{dB) 35 35 23 24 23 2.4

11. Overload indication:  Pass

12, Statistical analysis function

Sweep signal maximum indicated sound level: 112.8 dB

Sweep amplitude: 40 dB

Scan cycle time: B0 S; Measurement period: 180 S.

Items Measured value/dB l'heore:::l:::uuuu Error/dg
Laeq,T 103.2 103.2 0.0
L5 110.8 110.8 0.
Lo 108.8 1088 00
L50 919 928 01
130 769 76.8 01
195 750 749 01

Uncertainty of measurement results: 0.4 dB (k=2)

Environment conditions:
Air temperature:  _20 °C
Relative humidity: _ 60 %
Static pressure:  _101.8 kPa

References:

IEC61672-3 Sound Level Meters Part 3: Periodic tests
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SCARLET | TECH

CERTIFICATE OF CALIBRATION

NO. 20221215051

Name of Product: Sound Level Meter
Maodel: §T-11D
Serial Number: 820384
Specification: Class 1
Conclusion: Pass

Date of calibration: 2023-12-15

Due Date: 2024-12-14

Calibrated by: j‘;m ‘1__’;‘\/

(R This report certifies that all calibration equipment used in the test is traceable with the internal IS09001 procedures and meets all specification given in the
Manual(s) or respectively surpass then, and applies only to the unit identified above.
. This certificate is produced with advanced equipment & procedures which permit comprehensive quality assurance verification of all data supplied herein.
. This certificate of calibration shall not be reproduced except in full, without written permission of the Scarlet Tech Co Ltd Taiwan.
1. Preliminary inspection:  OK

2. Type & serial No. of Microphone: AWA14425-54570
3. Adjustments to indicated sound levels:

Type of Calibrator_B&K 4231
Sound Pressure Level_94.0 dB

4. Measuring up limit: 140 dBA

5. Frequency weightings

electric signal tests. }

signal tests for Z weighting, other

Equivalent Free-field Sound Level (reference environment conditions) 93.8 dB

Mominal Frequency weighting / d& Nominal Frequency weighting / dB
frequency fHz A c z frequency /Hz A c 7
10 .0 -14.6 0.2 1000 0.0 0.0 0.1
20 -50.3 6.4 0.4 2000 01 0.0 0o
315 -394 22 o1 4000 1.3 0.1 0.0
63 -26.1 0.8 0.1 8000 1.2 -0.8 0.0
125 -16.3 0.2 0.2 12500 5.7 -T2 01
50 8.6 041 0.0 16000 1.7 -13.7 0.2
500 -3.2 0.1 00 20000 -239 -258 -06

6. Self-generated noise
Microphone replaced by electrical input signal device

8.8 dB[a) 8,4d8(C) 15.9 dB(Z)
7. F&S Weighting
Rate of the F weighting decrease {(dB/s) 351
Rate of the 5 weighting decrease (dB/s) 4.4
Deviation of F&S 0.1

8. Level Linearity (A-weighting at frequency 1 kHz)
Reference sound level 90.0 dB
Max error at 10dB steps upper reference sound level -0.1 dB
Max error at 1dB steps within 5dB of the upper limit linear operating range 0.0 dB
Max error at 10dB steps below reference sound level 0.1 dB
Max error at 1dB steps within 5dB upper the lower limit linear operating range 0.1 dB

9. Tone burst response (A Weighting) :

Toneburst response /dB
Single Toneburst duration /ms
Larmarla Lasmar-la Lat-La Lasgrba
500 0.0 -4.0 -28 -7.0
200 -1.0 T4 £9 7.0
50 -18.1 -26.9 -26.9 -7.0
10 -27.2 ! -36.0 7.0
10. Peak C sound level (500Hz) :
Cycle One cycle nominal value Positive half nominal value Negative half nominal value
LCpeak-LC{dB) 34 35 23 2.4 23 24

11, Overload indication: _Pass

12. Statistical analysis function

Sweep signal maximum indicated sound level: 112.8 dB
Sweep amplitude: 40 dB

Scan cycle time: 60 5; Measurement period: 180 5.




APTITECH

Items Measured value/d8 M'::::::uw Error/dB
Laeq,T 103.2 103.2 0.0
Ls 110.8 110.8 0.0
Lo 108.8 108.8 0.0
150 929 928 01
190 769 768 01
195 750 7435 01

APTITECH CALIBRATIO

50/40 Moo 5 T- Lat Sawai. A.Lamlukka. Pathumthani 12150
Tel. +bb 2103-b290 Fax-. +bb 2103-b291
Email. salesdaptitech-cal.com

CERTIFICATE OF CALIBRATION

Certificate Number : SC240093

Customer : Pacific Laboratory Co.,Ltd.
Address : 14/5358 Moo 14 Tambol Bang Bua Thong, Amphoe Bang Thong,
Nonthaburi 11110

Uncertainty of measurement results: 0.4 dB (k=2)

Environment conditions:
Air temperature: 20 °C
Relative humidity: __60 %
Static pressure: 1018 kPa
References:
IEC 61672-3 Sound Level Meters Part 3: Periodic tests

Description : Sound Level Mcter W /0 Number : 8C240093
Manufacturer : Scarlet Tech Calibration Location : Laboratory
Model : 8T-11D Ambient Temperature :2222°C
Serial Number : B20967 Ambient Humidity : 55+ 15 %RH
ID. Number : N/A Received Date : 23-Mar-2024

This certifies that the above instrument was calibrated in compliance with the Calibration Systems Reguirement of
ISO/IEC 17025:2017 in accordance with ref d | | . Standards used to perform this calibration are
certified by or tr to National Insti of logy (Thailand) and/or other recognized national

measurement institutes which realizes the units of measurement according to the International System of Units (SI
Unit).

Measurement uncertainties at the time of test are given where applicable. They are calculated in accordance with
the method described in The Expression of Uncertainty and Confid in t (M3003).

The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement

multiplied by coverage factor k=2 such that the coverage probability cor 1s to approxi ly 95%. This result
aof calibration was found accurate as shown on date and place of calibration only.

Standard Equipments
Description Serial No. Certificate No. Traceability Due Date
Sound Level Calibrator 141011576 CP20230261EA TISI: 22-LB0119 05-Jul-24
Authority of Calibration
Approved Signatory Calibration Date : 23-Mar-2024

Issued Date : 26-Mar-2024
Calibrated By : Ms. Hathaichanok Kaewsrisai

[] Mr. Anuwat Simsiriwat | Laboratory Manager |
M wr. Sompoch Srisunart | Technical Manager |




————— s
APTITECH CALIBRATION

50/40 Moo 5 T. Lat Sawai. A.Lamlukka. Pathumthani 1215
Tel. +bb 2103-b290 Fax. +bbh 2103-b29%

APTITECH Email. salesdaptitech-cal.com

CALIBRATION REPORT

Certificate Number : SC240093

Calibration Method

The Unit Under Calibration (UUC) was calibrated by comparison measurement with sound level calibrator. The
calibration has been accomplished in an bi envir controlled, base on the in-house calibration
procedure. The identification of the laboratory's calibration procedure employed are CP-7.2-01-107

Calibration Results

Appearance and function of use : Good
Results of Calibration Without any adjustment
Sound Level Calibration

- Frequency Weighting : A
- Resolution : 01dB
1 d Level M t (Slow Mode)
Parameter UUC Range Standard Value UUC Reading UUC Error (£) Uncertainty
LFp 20-140 dB 93.86 dB 93.7 dB -0.16 dB 061 dB
113.87 dB 113.7 dB -0.17 dB 061 dB
LSp 20-140 dB 93.86 dB 93.7 dB -0.16 dB 0.61 dB
113.87 dB 113.7 dB -0.17 dB 061 dB
Lip 20-140 dB 93.86 dB 93.7 dB -0.16 dB 0.61 dB
113.87 dB 113.7 dB -0.17  dB 0.61 dB
i Level M t (Fast Mode)
Parameter UUC Range Standard Value UUC Reading UUC Error (#) Uncertainty
LFp 20-140 dB 9386 dB 93.7 dB -0.16 dB 061 dB
113.87 dB 113.8 dB -0.07 dB 061 dB
LSp 20-140 dB 93.86 dB 93.7 dB -0.16 dB 0.61 dBE
113.87 dB 113.8 dB -0.07 dB 0.61 dB
Lip 20-140 dB 93.86 dB 93.7 dB -0.16 dB 0.61 dB
113.87 dB 1138 dB -0.07 dB 0.61 dB

--- End of Certificate ---

SCARLET | TECH

CERTIFICATE OF CALIBRATION

NO. 20221215051

Name of Product: Sound Level Meter
Model: 5T-11D
Serial Number: B20384
Specification: Class 1
Conclusion: Pass
Date of 2023-12-15
Due Date: 2024-12-14
Pt Lin
Calibrated by:
I This report certifies that all calibration equipment used in the test is traceable with the internal 1509001 and meets all i ghven in the
Manualis) or respectively surpass then, and applies only to the unit identified above.
. This certificate is with adh d & dures which permit h quality of all data supplied herein,
. This fi of cali shall not be reproduced except in full, without written permission of the Scarlet Tech Co Ltd Taiwan,

1. Preliminary inspection: ~ OK

2. Type & serial No. of Microphone: AWA14435-54570
3. Adjustments to indicated sound levels:

4. Measuring up limit: _140 dBA
5. Frequency weightings (Acoustic signal tests for Z weighting, other

Type of Calibrator_B&K 4231 electiic signal tests. )

Sound Pressure Level_94.0 d8

Equivalent Free-field Sound Level (reference environment conditions) 93.8 dB

Nominal Frequency weighting / dB Nominal Frequency weighting / d8

frequency [Hz A ¢ 2 frequency fHz A c 7
10 -71.0 -146 0z 1000 0.0 0.0 01
0 -50.3 6.4 0.4 2000 04 0.0 0.0
315 -39.4 2.2 01 4000 1.3 -0.1 0.0
63 -26.1 0.8 01 8000 12 0.8 0.0
125 -16.3 02 0.2 12500 57 7.2 0.1
250 86 04 0.0 16000 17 137 02
500 -3.2 04 0.0 20000 -23.9 -25.8 0.6




6. Self-generated noise
Microphone replaced by electrical input signal device

8.8 dB(A) 8.4.d8(C) 15.9 dB(2)
7. F&S Weighting
Rate of the F weighting decrease (dB/fs) 351
Rate of the 5 weighting decrease (dBfs) 4.4
Deviation of F&S 0.1
8, Level Linearity (A-weighting at frequency 1 kHz)
Reference sound level 90.0 dB
Max error at 10dB steps upper reference sound level -0.1 dB
Max error at 1dB steps within 5dB of the upper limit linear operating range 0.0 dB
Max error at 10dB steps below reference sound level 0.1 dB
Max error at 1dB steps within 5dB upper the lower limit linear operating range 0.1 dB
9. Tone burst response (A Weighting) :
Toneburst response [dB
Single Toneburst duration /ms
Larmucla Lasmaarln Luls Lasgr-la
500 0.0 4.0 -28 7o
200 -1.0 T4 5.9 -0
50 -18.1 -26.9 -26.9 70
10 -27.2 ! -36.0 70
10. Peak C sound level (500Hz) :
Cycle One cycle nominal value Pasitive half nominal value | Megative half nominal value
LCpeak-LC(dB) 34 35 23 2.4 2.3 24

11. Overload indication:  Pass

12. Statistical analysis function

Sweep signal maximum indicated sound level: 112.8 d8
Sweep amplitude: 40 dB

Scan cycle time: 60 S; Measurement period: 180 S.

Th 1]
Items Measured value/dB cartical calcolated Error/dg
value/dB

LAeq,T 103.2 103.2 00
Ls 1108 110.8 0.0
110 108.8 108.8 0.0
Ls0 929 228 01
La0 769 768 01
L85 75.0 745 01

Uncertainty of measurement results: 0.4 dB (k=2)

Environment conditions:
Airtemperature: _ 20 °C
Relative humidity: __60 %
Static pressure: 101.8 kPa

References:

IEC 61672-3 Sound Level Meters Part 3: Periodic tests
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CALIBRATION LABORATORY Co.,LTD.

P sHaboralory co
ipinkspion
CERTIFICATE OF CALIBRATION
FOR
NOMENCLATURE $ VIBRATION METER
MANUFACTURER E INSTANTEL
MODEL/TYPE 1 721A2501/721A2901
SERIAL NO. ' UMI13203/UM13203
CLID. NO. : 252000160
JOB CONTROL NO. . 221215127444
CUSTOMER  : PACIFIC LABORATORY CO,, LTD.

14/5358 MOO 14 TAMBOL BANG BUA THONG

AMPHOE BANG BUA THONG NONTHABURI 11110

DATE OF RECEIVED : 15 December 2022

HaC-MRA

DATE OF ISSUED : 19 December 2022

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

Calibrated By :

Approved By :

This Calibration Certificate d

Chanwit Chongtham

Calibration Engineer

i

Mongkol Yotsoontorn
Authorized Signatory
19 December 2022

Certificate No. Q22127444

F3-011-04/01-12

the hility to national

the International System of Units ( 51

which realize the units of measurement according to

page 1 of 3
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B

(=]




ABORATORY Co0.,LTD. Y,
Banghok 10230 ilaC-MRA .,AJAB

BOrY.Com L asschen ]

CALIB

14,55

RATION

Prasart Manukil

4, Prasert Manukit Rd., Ladphrac

WAW CaI-a0

CLC
Accredited
mo/EC 17028

REPORT OF CALIBRATION
FOR

NOMENCLATURE H VIBRATION METER
MANUFACTURER INSTANTEL
MODEL / TYPE i T21A2501/721A2901
SERIAL NO. UMI3203/UM13203

DATE OF CALIBRATION H 16 December 2022

ENVIRONMENT CONDITIONS :

Temperature : tzli 2) °C Relative Humidity : (55t 15) %RH

PROCEDURE USED :
This instrument was calibrated under procedure No. CLC-CPEE-08 based on 150 16063-21 as calibration guideline.

ble Timer/Counter,

The calibration was performed by using Digital Mul . High Resolution Progr
Accelerometer and Measuring Amplifier which maintained by the Calibration Laboratory Co., Lud.
REFERENCE STANDARD USED :

1. Digital Multimeter, Agilent Technologies Model 34401 A S/N. US36044686.

2. High Resolution Programmable Timer/Counter, Philips Model PM6680B S/N. SM607101.

3. Accelerometer with Measuring Amplifier, Bruel & Kjaer Model 8305, 2525 S/N. 397018, 2434988,

TRACEABILITY :

1. The are ble to Inter | System of Units (S1), through National Institute of Metrology (Thailand)

Cenificare No, EE-0100-22, Due Date 15 September 2023,

2. The ments are ble to Inter 1 System of Units (S1), through Aerenautical Radio of Thailand Ltd.
Centificate No. 07-0001/22, Due Date 22 February 2023
3. The measurements are traceable to International System of Units (S1), through National Institute of Metrology (Thailand)

Certificate No. AV-0009-22, Due Date 22 June 2023

UNCERTAINTY :

The reported expanded uncertainty of measurement is stated as the standard uncerainty of measurement multiplied

by the coverage factor k= 2,00 which for a normal distribution corvesponds to a coverage probability of approximately 95 %.

It has been evaluated according to the "Evaluation of the Uncertainty of Measurement in Calibration (EA-4/02 M:2021)"

Certificate No, Q22127444

F3-011-04/01-12 page 2of 3

«[=

CALIBRAT

55 Sui Frase

ION LABORATORY Co.,LTD:

Manukit 28 Yaek 4, Prasert Manukit Rd , Ladphra

Tel, (2-578-0353-4 F

CLC

Acerodited
e

CONDITION OF CALIBRATION ITEM : GOOD
MEASUREMENT RESULTS : ( X ) without adjustment ( ) adjustment

CALIBRATION DATA
VELOCITY RESULT
Test point STD Reading | DUC Reading Comection Uncertainty
{ mm/s ) ( frequency ) e ( mmfs } { mm/fs ) (mm/s ) (% ofrdg.)
10 160 Hz 10.000 10.853 -0.853 18
20 160 Hz 20,000 20,798 -0.798 18
40 160 Hz 40.000 40.363 -0.363 1.0
peak
60 160 Hz 60.000 60.017 -0.017 1.0
80 160 Hz 80,000 79.834 H.166 1.0
100 160 Hz 100.000 99.426 +0.574 1.0

Note, The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 008 Page | of 54

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

#it# End of Certificate ##4

Certificate No. Q22127444

F3-011-04/01-12

page 3 of 3

lecalibration




CALIBRATION LABORATORY CO.,LTD.

410 Ta ukit Ra ok 1023(
Tel 12-578-2672
CLC
Mcmdllrﬂ. .
CERTIFICATE OF CALIBRATION
NOMENCLATURE 4 VIBRATION METER
MANUFACTURER H INSTANTEL
MODEL / TYPE t 721A2501/721A2901
SERIAL NO. X UM13202/UM13202
CLID. NO. 3 252102517
JOB CONTROL NO. 3 221215127442
CUSTOMER  : PACIFIC LABORATORY CO., LTD.
14/5358 MOO 14 TAMBOL BANG BUA THONG
AMPHOE BANG BUA THONG NONTHABURI 11110
DATE OF RECEIVED : 15 December 2022 DATE OF ISSUED : 19 December 2022

Heport of calibration screening must not be tuken in part. Except complete. Without the approval of the Calibration Laboratory Co., Lid,

CLC

Acaredited
O /IRG 1roan

CALIBRATION LABORATORY C

5 8

0., LTD.

S Yaek 4, F

REPORT OF CALIBRATION
FOR

NOMENCLATURE i VIBRATION METER
MANUFACTURER i INSTANTEL

MODEL / TYPE t T21A2501/721A2901
SERIAL NO. § UM13202/UM13202

DATE OF CALIBRATION : 16 December 2022

Calibrated By : Chanwit Chongtham

Calibration Engineer

=

Approved By : Mongkol Yotsoontorn

Authorized Signatory
19 December 2022

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

the International System of Units { 81)

Certificate No. Q22127442

F3-011-04/01-12 page | of 3

ENVIRONMENT CONDITIONS :

Temperature : (23 + 2) e‘C Relative Humidity : (sst 15) “%.RH
PROCEDURE USED :

This instrument was calibrated under procedure No, CLC-CPEE-08 based on 150 16063-21 as calibration guideline.

The calibration was performed by using Digital Mult . High Resolution Prog ble Timer/Counter,

Accclerometer and Measuring Amplifier which maimained by the Calibration Laboratory Co., Lid.
REFERENCE STANDARD USED :

1. Digital Multimerer, Agilent Technologies Model 34401 A SN, USIA044686.

2. High Resolution Programmable Timer/Counter, Philips Model PM6630B S/N. SM607101.

3. Accclerometer with Measuring Amplifier, Bruel & Kjaer Model 8305, 2525 S/N. 397018, 2434988,

TRACEABILITY :

1. The measurements are traceable to International System of Units (S1), through National Insti of Metrology (Thailand)
Cenificate No. EE-0100-22, Due Date 15 September 2023,

2. The measurements are traccable to International System of Units (S1), through Acronautical Radio of Thailand Ltd,
Centificate No. 07-0001/22, Due Date 22 February 2023,

3. The measurements are traceable to Intemmational System of Units (S1), through National [nstitute of Metrology (Thailand)
Certificate No. AV-0009-22, Due Dare 22 June 2023,

UNCERTAINTY :

The reported expanded uncertainty of measurement is stated as the standard uncerainty of measurement multiplicd

by the coverage factor & = 2,00 which for a normal distribution co 1o a coverage probability of approxi ly 95 %.

It has been evaluated according 1o the “Evaluation of the Uncertainty of Measurement in Calibration (EA-4/02 M:2021)"

Certificate No. Q22127442

F3-011-04/01-12 page 2 of 3




55 Soi F

CALIBRATION LABORATORY

CLC

Accredited
RO UG 1 TO@n

CONDITION OF CALIBRATION ITEM : GOOD
MEASUREMENT RESULTS : ( X ) without adjustment ( ) adjustment

CALIBRATION DATA
VELOCITY RESULT
Test point sl STD Reading | DUC Reading Cormection Unecertainty
{ mm/s ) { frequency ) ( mm/s ) (mmfs ) {mm/s ) E(%ofrdg.)
10 160 Hz 10.000 10514 -0.514 1.8
20 160 Hz 20,000 21.2712 -1.272 LB
30 160 Hz peak 30.000 31317 -1.317 1.0
40 160 Hz 40.000 41.659 -1.659 1.0
50 160 Hz 50.000 51.984 -1.984 1.0

Note. The Scope of Accredited ANAB Centificate No. ACDM-2814 Version 008 Page | of 54

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

#4## End of Certificate ###

Certificate No. Q22127442

F3-011-04/01-12

page 3 of 3

CALIBRATION LABORATORY CO.,LTD.

2/10-11,14, 55 Sol Prasert Manukil 28 Yaek 4, Praserl Manukit Rd., Ladphrao, Banghok 10230

Tel 02-578-0353-4 Fax: 02-578-2672  www.cablaboratory.com  E-mail saleg@catlaboratory.com L ) !
CLC DML WEATENNT
Accredited ACDM-2814
moame 17020

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE ! VIBRATION METER
MANUFACTURER : INSTANTEL
MODEL / TYPE 3 721A2501/721A2901
SERIAL NO. : UM13202/UM13202
CLID. NO. 3 252102517

JOB CONTROL NO. 3 240125008596

CALIBRATION SERVICE IN-LABORATORY [ on-siTE

CUSTOMER  : PACIFIC LABORATORY CO., LTD.
14/5358 MOO 14 TAMBOL BANG BUA THONG
AMPHOE BANG BUA THONG NONTHABURI 11110

DATE OF RECEIVED : 25 January 2024 DATE OF ISSUED : 30 January 2024

The report of ealibration shall not be reproduced except in full without approval of the Calibration Laboratory Co., Lid.

Calibrated By : Suwit Phuanbusabong

Calibration Engineer

i

Approved By : Mongkol Yotsoontom

Authorized Signatory
30 January 2024

bility to national dards, which realize the units of measurement according to the

This Calibration Certili i the

International System of Units ( 51)

Certificaie No. Q24008596

F3-011-05/12-23 page | of ] dake [}
%

@chccalibration




CALIBRATION LABORATORY CO.,LTD.

2110-11,14, 55 Sol Prasert Manukil 20 Yaek 4, Prasert Manukit Rd,, Ladphrao, Bangkok 10230

AN Maiioas) hevepdilation Buiri
ACCREDITED

Tel 02-576-0353-4 Fax: 02-578-2672  www.catlaboralory.com  E-mail sale@catlaboratory.com "'/.,//—("\\ .\§ iyl
CLC o CALOATON MG
OOMENCNAL WEASLIAEMEN

Accredited ACDM-2814

mOARC 1T0an

REPORT OF CALIBRATION
FOR

NOMENCLATURE ] VIBRATION METER
MANUFACTURER i INSTANTEL

MODEL / TYPE ] 721A2501/721A2901
SERIAL NO. x UMI13202/UM13202
DATE OF CALIBRATION : 26 January 2024

ENVIRONMENT CONDITIONS :

Temperature : (23t 2 °c Relative Humidity : (55 % 15) %RH

PROCEDURE USED :
This instrument was calibrited under procedure No, CLC-CPEE-08 based on ISO 16063-21 as calibration guideline.
The calibration was performed by using Digital Multimeter, Programmable Timer/Counter,

Accelerometer and Measuring Amplifier which maintained by the Calibration Laboratory Co,, Ltd.

REFERENCE STANDARD USED :

I Digital Multimeter, Hewlett Packard Madel 34401 A S/N. US3I6044686.

2. Programmable Timer/Counter, Philips Model PMG680B SN, SM607101.

1. Acceleromeler with Measuring Amplifier, Bruel & Kjaer Model 8305, 2525 S/N. 397018, 2434988,

TRACEABILITY :

1. The measurements are traceable to International System of Units (S1), through National Institute of Metrology {Thailand)

Certificate No. EE-0100-23, Duc Date 01 December 2024,

2. The are ble to Inter 1 System of Units (S1), through Acronautical Radio of Thailand Ld.

Certificate No. 07-0043/23 , Due Date 12 April 2024.

1. The measurements are traceable to International System of Units (1), through National Institute of Metrology (Thailand)

Centificate No. AV-0052-23, Due Date 26 September 2024,

UNCERTAINTY :
The reported cxpanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied

by the coverage factor & = 2,00 which for a normal ‘distribution corresponds to a coverage probability of approximately 95 %.

It has been evaluated according to the "Evaluation of the Uncentainty of Measurement in Calibration (EA-4/02 M:2022)"

Certificate No. Q24008596
F3-011-05/12-23 ; page 2of 3
L

schecatibration

CALIBRATION LABORATORY (0., LTD.

2/10-11,14, 55 Soi Prasart Manukil 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230

Tel. 02-576-0353-4 Fax: 02-578-2672  waw calaboralory.com  E-maitsale@cal-taboratory.com 3 RS
CLC I SIS,
ACDM-2814

Accredited
IBOEC 1T6un

CONDITION OF CALIBRATION ITEM : RECEIVED IN GOOD OPERATIONAL CONDITION
MEASUREMENT RESULTS : ( X ) without adjustment ( ) adjustment

CALIBRATION DATA
VELOCITY RESULT
Test point STD Reading | DUC Reading | G i u
Mode
(mm/s ) ( frequency ) ( mm/s ) ( mm/s ) { mm/s ) +(%ofrdg. )
10.0 160 Hz 10.000 10.304 -0.304 11
20.0 160 Hz 20.000 20.396 -0.396 0.9
30,0 160 Hz peak 30.000 30.479 -0.479 0.9
40.0 160 Hz 40.000 40.587 -0.587 09
500 160 Hz 50,000 50.649 -0.649 09

Mote. The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 012 Page 2 of 67

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

### End of Certificate ###

Certificate No. Q24008596
F3-011-05/12-23 page 3 of 3
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CALIBRATION LABORATORY CO.,LTD.

2/10-11,14,55 Soi Prasert Manukil 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230
Tel 02-678-0353-4 Fax 02-578-2672  www.caklaboralory.com  E-maitsalei@catiaboratory.com AN

CLC A AT D

NS MEASUREVENT
Accredited ACDM-2614
WO/IEC 17038

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE 1 VIBRATION METER
MANUFACTURER i INSTANTEL
MODEL / TYPE [ 721A2501/721A2901
SERIAL NO. E UM13203/UM13203
CLID. NO. H 252000160

JOB CONTROL NO. i 240125008595

CALIBRATION SERVICE M IN-LABORATORY D ON-SITE
CUSTOMER PACIFIC LABORATORY CO., LTD.

14/5358 MOO 14 TAMBOL BANG BUA THONG

AMPHOE BANG BUA THONG NONTHABURI 11110

DATE OF RECEIVED : 25 January 2024 DATE OF ISSUED : 30 January 2024

“The report of calibration shall not be reproduced except in full without approval of the Calibration Labaoratery Co., Lid.

Calibrated By : Suwit Phuanbusabong

Calibration Engincer

i

Approved By : Mongkol Yotsoontorn

Authorized Signatory
30 January 2024
alize the units of mensurement according to the

‘This Calibration Certificate documents the traceability to national standards, which re

International System of Units (51}

Certificule No, Q24008595

F3-011-05/12-23 page | orm &

=t

sclecalibration

CALIBRATION LABORATORY CO.,LTD.

R Mitinaal Acripeiaran Ao

2/10-11,%4.55 Soi Prasert Manukil 29 Yaek 4, Prasent Manukit Rd., Ladphrao, Bangkok 10230

) T = ACEREDITED
Tel, 02-6578-0353-4 Fax 02-678-2672  www.callaboratory.com  E-mailsale@callaboralory.com AN SN

CLC el DRHRRAL MEAATEMENT
ACDM-2814

Anorodited
IBO/IEG 17020

REPORT OF CALIBRATION
FOR

NOMENCLATURE ! VIBRATION METER
MANUFACTURER 3 INSTANTEL
MODEL / TYPE : 721A2501/721A2901
SERIAL NO. t UMI13203/UM13203
DATE OF CALIBRATION i 26 January 2024

ENVIRONMENT CONDITIONS :

Temperature : {2.1:1: 2) °c Relative Humidity @ tss:I: 15) %RH

PROCEDURE USED :
This instrument was calibrated under procedure No. CLC-CPEE-08 based on SO 16063-21 as calibration guideline.
I'he calibration was performed by using Digital Multimeter, Programmable Timer/Counter,

Accelerometer and Measuring Amplifier which maintained by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED :

I. Digital Multimeter, Hewlen Packard Model 34401 A S/N. US36044686.

2. Programmable Timer/Counter, Philips Model PMG680B S/N. SM60TI01.

1. Accelerometer with Measuring Amplifier, Bruel & Kjaer Model 8305, 2525 S/N. 397018, 2434988,

TRACEABILITY :
| System of Units (S1), through National Institute of Metrology (Thailand)

1. The are bl 1o [nter
Certificate No, EE-0100-23, Due Date 01 December 2024,
2. The measurements are traceable to International System of Units (S1), through Aeronautical Radio of Thailand Ltd,
Certificate No. 07-0043/23 , Due Dare 12 April 2024.

3. The measurements are traceable to International System of Units (SI), through National Institute of Metrology (Thailand)

Certificate No. AV-0052-23, Due Date 26 September 2024.

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

It has been evaluated according to the "Evaluation of the Uncertainty of Measurement in Calibration (EA-4/02 M:2022)"

Certificate No. Q24008595

F3-011-05/12-23 page 2of 3
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CALIBRATION LABORATORY CO.,LTD.

2/10-11,14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230
Tol, 02-578-03634 Fax: 02-578-2672  www.caklaboratory.com  E-miaisale@cakaboratorycom

CLC N i AT
ACDM-T814

Accredited
1B0/IEC 17038

CONDITION OF CALIBRATION ITEM : RECEIVED IN GOOD OPERATIONAL CONDITION

MEASUREMENT RESULTS : ( X ) without adj ( ) adj t
CALIBRATION DATA
VELOCITY RESULT
Test point Mode STD Reading | DUC Reading Correction Uncertainty
(mmis ) ( frequency ) ( mm/s ) ( mm/s) (mmis) | £(%ofrdg.)
10.0 160 Hz 10.000 10.234 -0.234 1.1
20.0 160 Hz 20.000 20.341 -0.341 0.9
30.0 160 Hz peak 30.000 30446 -0.446 09
40,0 160 Hz 40.000 40.576 -0.576 09
50.0 160 Hz 50.000 50.613 -0.613 09

Mote. The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 012 Page 2 of 67

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

#4## End of Certificate ###

Certificate No. Q24008595
F3-011-05/12-23 page3of 3
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@chccalibration

CALIBRATION LABORATORY CO.,LTD.

2110-11,14,55 Soi Prasert Manukit 28 Yaak 4, Praserl Manukil R, Ladphrao, Bangkek 10230

AR Aarian! Arsseiialen hird

oy AGCREDITED
Tel. 02-578-0353-4 Fax 02-578-2672  www.cablaboratory.com  E-mail:salecalaboralory com N i
Doy L™ CALIBRATION AT
e e e
ACDM-2614

Aceredited
IRO/IRE 17025

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE . VIBRATION METER

MANUFACTURER . INSTANTEL

MODEL / TYPE . T21A2501/721A2901

SERIAL NO. . UMI3202/UM13202

CLID. NO. . 252102517

JOB CONTROL NO. . 240125008596

CALIBRATION SERVICE . M ivraBorATORY [ ON-SITE
CUSTOMER PACIFIC LABORATORY CO., LTD.

14/5358 MOO 14 TAMBOL BANG BUA THONG
AMPHOE BANG BUA THONG NONTHABURI 11110
DATE OF RECEIVED : 25 January 2024 DATE OF ISSUED : 30 January 2024

The report of calibration shall not be reproduced except in full without approval of the Calibration Laboratory Co., Ltd.

Calibrated By : Suwit Phuanbusabong

Calibration Engineer

a

Mongkol Yotsoontomn

Approved By :
Authorized Signatory
30 January 2024

tards, which realize the units of measurement according to the

This Calibration Certilieate the bility 1o national

International System of Units ( 81

Certificate No. Q24008596

F3-011-05/12-23 page | urm 0l
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CALIBRATION LABORATORY CO.,LTD.

2110-11,14, 55 Soi Prasert Manukil 29 Yaek 4, Prasert Manuiit Rd , Ladphrao, Bangkok 10230

ANST Matoas devrodiatnn Arat¥
ACCREDITED
AT R

: Tol 02-578-0353-4 Fax: 02-578-2672  www.caliaboratory.com  E-maisalef@eak-laboratory.com % 3
CLC - T
Acereditod ACDN-T814

IRO/IRC 1TOAN

REPORT OF CALIBRATION

FOR

NOMENCLATURE ] VIBRATION METER
MANUFACTURER : INSTANTEL

MODEL / TYPE ¥ 721A2501/721A2901
SERIAL NO. : UM13202/UM13202
DATE OF CALIBRATION i 26 January 2024

ENVIRONMENT CONDITIONS :
Temperature & 23t 2 i Relative Humidity : (SSj: 15) % RH
PROCEDURE USED :

This instrument was calibrated under procedure No, CLC-CPEE-08 based on 1SO 16063-21 as calibration guideline.

The calibration was performed by using Digital Multimeter, Programmable Timer/Counter,

Accelerometer and Measuring Amplifier which maintained by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED :
. Digital Multimeter, Hewlett Packard Model 34401 A S/N. US36044686.
2, Programmable Timer/Counter, Philips Model PMG680B S/N. SM607101.
3. Aceelerometer with Measuring Amplifier, Bruel & Kjaer Model 8305, 2525 S/MN. 397018, 2434988,
TRACEABILITY :

I, The measurements are traceable to Internationnl System of Units (S1), through National Institue of Metrology (Thailand)

Cenificate No, EE-0100-23, Due Date 01 December 2024.

2. The measurements arc traceable to Intemational System of Units (S1), through Aeronautical Radio of Thailand Lid.
Certificate No, 07-0043/23 , Due Date 12 April 2024.
3. The measurements are traceable to International System of Units (SI), through National Institute of Metrology (Thailand)

Centificate No. AV-0052-23, Due Date 26 Seplember 2024,

UNCERTAINTY :

T'he reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied

rresponds to a coverage probability of approximately 95 %.
urement in Calibration (EA-4/02 M:2022)"

by the coverage factor k = 2,00 which fora normal distribution col
It has been evaluated according to the "Evaluation of the Uncertainty of Meas
Certifieate No. Q24008596

F3-011-05/12-23 . page 2of 3

O

@clccalibration

CALIBRATION LABORATORY CO.LTD.

2/10-11,44, 55 Soi Prasert Manukil 20 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230

ACCREDITED

Ted, 02-578-0363-4 Fax: 02-578-2672  www.caklaboratory.com  E-mail sale@cal-aboratory.com 4 =
CL BT T L~ iy e
mmEn DM 214
TRO/IRC 1708
CONDITION OF CALIBRATION ITEM : RECEIVED IN GOOD OPERATIONAL CONDITION
MEASUREMENT RESULTS : ( X ) without adj () adjustment
CALIBRATION DATA
VELOCITY RESULT
Test point STD Reading | DUC Readi C i u
Maode
{ mm/s ) ( frequency ) (mm/s ) ( mm/s ) (mmfs) | £(%ofrdg.)

10.0 160 Hz 10.000 10.304 -0.304 1.1

20.0 160 Hz 20.000 20.396 -0.396 0.9

300 160 Hz peak 30.000 30479 0479 0.9

40.0 160 Hz 40.000 40.587 -0.587 0.9

50.0 160 Hz 50.000 50.649 -0.649 09
Note. The Scope of Accredited ANAB Certificate No, ACDM-2814 Version 012 Page 2 of 67

‘This report is valid for the above stated instrument/s only.
### End of Certificate ###
Certificate No. (24008596
F3-011-05/12-23 page 3 of 3
B
ﬁcl:(alimtlu:




CALIBRATION LABORATORY CO.,LTD.

2/10-11,34.55 Soi Praser Manukit 28 Yaek 4, Praser Manukit Rd,, Ladphrao, Bangkok 10230
LN ETIR

Tol. 02-578-0353-4 Fax: 02-578-2672  www.callaboratory.com  E-maitsalediical-aboralory.com
ALIDIATION AN

CLC P i Mo
ACDM-2614

Accredited
WO/IEC 17035

i Acerpdilalin Boand
DITED

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE ¢ VIBRATION METER
MANUFACTURER i INSTANTEL
MODEL / TYPE H 721A2501/721A2901
SERIAL NO. : UM13203/UM13203
CLID, NO. : 252000160

JOB CONTROL NO. i 240125008595

CALIBRATION SERVICE E IN-LABORATORY D ON-SITE
CUSTOMER PACIFIC LABORATORY CO., LTD.
14/5358 MOO 14 TAMBOL BANG BUA THONG

AMPHOE BANG BUA THONG NONTHABURI 11110

DATE OF RECEIVED : 25 January 2024 DATE OF ISSUED : 30 January 2024

The report of calibration shall not be reproduced except in full without approval of the Calibration Laboratory Co,, Ltd,

&/
7
Yo"

Calibrated By : Suwit Phuanbusabong

Calibration Engincer

A=

Approved By : Mongkol Yotsoontorn

\{

Authorized Signatory
30 January 2024
‘I'his Calibration Certificate documents the traccability to national standards, which realize the units of measurement according to the

International System of Units (S1)

Certificate No. Q24008595

F3-011-05/12-23 page | urm &=

@clecalibration

CALIBRATION LABORATORY CO.,LTD.

£
2/10-11,14,56 Soi Prasert Manukil 20 Yack 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230 PACMRA i s

= ACCREDITED
Tel 02-5768-03534 Fax: 02-578-2672  www.callaboratory.com  E-mail sale@cataboralory com

CLC Ll CALIIRATION AND
DTHSEMAL MEASUAEMENT
Accredited ACDM-Z814

mO/IEE 17028

REPORT OF CALIBRATION

FOR

NOMENCLATURE H VIBRATION METER
MANUFACTURER % INSTANTEL
MODEL / TYPE i 721A2501/721A2901
SERIAL NO. H UM13203/UM13203
DATE OF CALIBRATION : 26 January 2024

ENVIRONMENT CONDITIONS :

Temperature : @t 2°c Relative Humidity : (551 15) %RH

PROCEDURE USED :
This instrument was calibrated under procedure No. CLC-CPEE-08 based on 1SO 16063-21 as calibration guideline.
The calibration was performed by using Digital Multimeter, Programmable Timer/Counter,

Accelerometer and Measuring Amplifier which maintained by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED :

. Digital Multimeter, Hewlen Packard Model 34401 A S/N. USI6044686.

2, Programmable Timer/Counter, Philips Model PM6GS0B S/N. SM607101.

1. Aceelerometer with Measuring Amplifier, Bruel & Kjaer Model 8305, 2525 S/N. 397018, 2434988,

TRACEABILITY :

1. The measurements are L'mcc:;hl: 1o International System of Units (S1), through National Institute of Metrology (Thailand)
Certificate No. EE-0100-23, Due Date 01 December 2024,

2. The measurements are traceable to International System of Units (S1), through Aeronautical Radio of Thailand Ltd.
Certificate No. 07-0043/23 , Due Diate 12 April 2024.

3. The measurements are traceable to International System of Units (S1), through National Institute of Metrology (Thailand)

Cerlificate No. AV-0052-23, Due Date 26 Scptember 2024,

UNCERTAINTY :

The reporied expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied

by the coverage factor k = 2,00 which for o normal distribution corresponds to a coverage probability of approximately 95 %.
It has been evaluated according to the "Evaluation of the Uncertainty of Measurement in Calibration (EA-4/02 M:2022)"
Cerlificate No. Q24008595

F3-011-05/12-23 page2of 3
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CALIBRATION LABORATORY CO.,LTD. &

2110-11,44,55 Sol Praser! Manukil 28 Yaek 4, Prasen Manukil Rd,, Ladphrao, Bangkok 10230 =

: i ERASN SRR
Tel, 02-676-0353-4 Fax; 02-578-2672  wwcabioboralory com  E-mai-sae@cablaboraiony.oon %A S, MEACIEMENT
y i o A

Accredited
Wo/aEC 17038

CONDITION OF CALIBRATION ITEM : RECEIVED IN GOOD OPERATIONAL CONDITION

MEASUREMENT RESULTS : ( X ) without adjustment ( ) adjustment

CALIBRATION DATA
VELOCITY RESULT
Test point STD Reading | DUC Readi C i u
Mode
( mm/s ) ( frequency ) {mmfs) { mm/s ) { mmfs) i{%ufrdg. )
10,0 160 Hz 10.000 10.234 -0.234 1.1
200 160 Hz 20.000 20341 -0.341 09
300 160 Hz peak 30.000 30.446 -0.446 09
40,0 160 Hz 40.000 40.576 -0.576 0.9
50.0 160 Hz 50.000 50.613 -0.613 0.9

Note. The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 012 Page 2 of 67

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

#i# End of Certificate ###

Certificate No. Q24008595
F3-011-05/12-23 page 3 of 3
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Metrology and ¢ alibration Department
%:"' Electrical Maintenance Division
———

& Electricity Generating Authority of Thailand ™[/
%0‘ . NSC-TISITIS 17025
Fioa kb #1 Moo 11 Banghkrual - Sainol Rd., Sainel, Nonthaburi 11150 Tel. (662) 436-8789 Ext. 6155 CALIBRATION 0318
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Issued by : Vibration [ aboratory Certilicate No. T 24V031
Reference No, ¢ CBLUEOIVOOS
Received Date ¢ 14 March 2024
Calibrated Date : 20 March 2024

Page 1 of §

Client ¢ Blue Consultant Limited Partnership

Address i 32751 Pracha-Uthit Rd.. Thungkhru, Bangkok 10140
Equipment ¢ VIBRATION METER

Manufacture /Brand : INSTANTEL

Model ¢ Micromate

Serial No./ ID No. PoUMS1TL

ot

1]
{ Mr. Anusit Parsittipan )

Authonised Signatory

Issue Date f}’ b PU\\" AR

d of accreditation g d by The National Accreditation Council

This certificate is issued in accordance with the ¢

of Thailand which has d the capability of the lat ry and its traceability to recog

A 1

standards and to the units of measurement realised at the corresponding national lards lat v. This certificate
may not be reproduced other then in full. except with the prior written approval of the head of Calibration services and

env | analysis dey . This reported measurement result relates only the measurand and applies only at the

ume of measurement.

FM-02/QP-MCC-09 Rev.4
e-mail - MCClaegat.co.th




v Metrology and Calibration Department

nala
7 Electrical Maintenance Division
‘a’g,%' > & Electricity Generating Authority of Thailand
Continued of Calibration Repornt Certificate Number. 24V031 Page 2 of 5
Standard Used

The table below is deseribed the calibrator through the International System of Unit.

Metrology and Calibration Department

} lIII
’7 Electrical Maintenance Division
%, 8 & Electricity Generating Authority of Thailand
irainuas?

Continued of Calibration Repon Certificate Number. 24V031

Page 3 of §

Description Manufacture/Model Serial No. Traceable No. Due Date
Conditioning Amplifier Type 2626 Bruel & Kjaer 1242376 AV-0003-23 23 January 2025
Accelerometer Type 8305 Bruel & Kjaer 1262817 AV-0014-23 28 March 2025
Digital Multimeter /8846A FLUKE 4330020 23E531 02 October 2024

Ambient Environment :

T'he Calibration was performed in an environment of ( 23 = 2 )7C and (50 + 10 ) % relative humidity.

Measurement Method :

The unit under calibration was calibrated by comparison with standard accelerometer. The calibration method is

based on [SO 16063-21 : 2003(E) by comparison with reference accelerometer standard .

Measurement Results

The measurement results, labeled in the following pages give the calibration results and associated

with measurement uncertaintics.

Measurement Uncertainty

The Measurement Uncenainty are labeled on the following pages Completed the exp i

that was calculated in accordance with the method in M3003, using coverage factor &= 2. The value of

the measured lies within the assigned ranges of values of confid level of app ly 95%.

Traceability :
The measurement 1s traceable to the International System of Unit through
- The National Institute of Metrology (Thailand)

- Metrology and Calibration Department

INSTRUMENT VALUE
DESCRIFTION STANDARD SETTING LLUC READING UNCERTAINTY
Vertical
Frequency (Hz) mm/s, mm/s, £ mm/s,
*20 10,00 10.42 0.15
*30 10.00 10.30 0.15
40 10.00 10.26 0.15
80 10,00 10,14 0.15

* Calibration maked "Not TISI Accredited” in this Certificate have been included for completeness.
Tranducer SN : UMS171

Condition © Installation by vertical direction




i/ Metrology and Calibration Department

S ona 3

) J o Electrical Maintenance Division

"'».,W' : ,“"\“ Electricity Generating Authority of Thailand

Continued of Calibration Repont Certificate Number. 24V031

Page 4 of 5

INSTRUMENT VALUE
DESCRIPTION STANDARD SETTING LUC READING UNCERTAINTY
Transverse
Frequency (Hz) mm/s, mm/s, + mm/s,
*20 10.00 10,30 0.15
*30 10,00 10.06 015
40 10.00 10.02 0.15
80 10.00 991 0.14

* Calibration maked “Not TISI Accredited” in this Certificate have been included for completencss

Tranducer SN : UMSI17]

Condition : Installation by Transverse direction

y Metrology and Calibration Department
nau
A 7 Electrical Maintenance Division
%, & Electricity Generating Authority of Thailand
Ihng et

Continued of Calibration Report Certificate Number. 24V031

Page 5 of 5

INSTRUMENT VALUE
DESCRIPTION STANDARD SETTING ULC READING UNCERTAINTY
Longitude
Frequency (Hz) mm's, mms, =mm/s,
*20 10.00 10,39 015
*30 10.00 10,16 015
40 10.00 10,10 0.15
80 10.00 10,00 0.14

* Calibration maked "Not TISI Accredued” in this Cenificate have been included for completeness.

Tranducer S'N: UMS171

Condition : Installation by Longitude direction

** End Certificate of Calibration **
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Electricity Generating Authority of Thailand "'-4,/,:";:‘:,“,.\&‘
NSC-TISI-TIS 17026

Bl Moo 11 Banghkruai - Sainol Rd., Salnoi, Nonthaburi 11150 Tel. (662) 436-8789 Ext. 6155 CALIBRATION 0318

o,

Metrology and ¢ alibration Department v,
{u _":\\.._\_\_-__I--/_//‘
%/—" Electrical Maintenance Division
Y &
d5""'»«.: ™

Certificate of Calibration

Issued by : Vibration Laboratory Certificate No, T 24VD30
Reference No. : CBLUEOIVOOT
Received Date ¢ 14 March 2024

Calibrated Date : 20 March 2024

Page 1 of §
Client ¢ Blue Consultant [imited Partnership
Address ¢ 32751 Pracha-Uthit Rd.. Thungkhru, Bangkok 10140

Equipment ¢ VIBRATION METER
Manufacture /Brand : INSTANTEL
Model ¢ Micromate

Serial No./ ID No. © UMSRS2

ava/i

1
( Mr. Anusit Parsittipan )

Authorised Signatory

Metrology and Calibration Department
Electrical Maintenance Division

Electricity Generating Authority of Thailand

Continued of Calibration Report Centificate Number. 24V030 Page 2 of 3
Standard Used
The table below is described the calibrator through the International System of Unit,

Description Manufacture/Model Serial No. Traceable No. Due Date
Conditioning Amplifier Type 2626 Bruel & Kjaer 1242376 AV-0003-23 23 January 2025
Accelerometer Type 8305 Bruel & Kjaer 1262817 AV-0014-23 28 March 2025
Digital Multimeter /8846A FLUKE 4330020 23E531 02 October 2024

This certificate is issued in accordance with the conditions of accreditation granted by The National Accreditation Council

d national

of Thailand which has i the capability of the lab v and its traccability to

standards and to the units of ment realiscd at the cor | ional dards laboratory. This cernficate

may not be reproduced other then in full, except with the prior written approval of the head of Calibration services and

eny | analysis def . This reponed measurement result relates only the measurand and applies only at the
ume of measurement.

FM-02/QP-MCC-09 Rev.d
e-mail : MCCr@egat.co.th

Ambient Environment :

The Calibration was performed in an environment of { 23 + 2 loC and (50 + 10 ) % relative humidity.

Measurement Method :
The unit under calibration was calibrated by comparison with standard accelerometer. The calibration method is

based on [SO 16063-21 : 2003(E) by comparison with reference accelerometer standard .

Measurement Results
The measurement results, labeled in the following pages give the calibration results and associated

with measurement uncertainties.

Measurement Uncertainty
The Measurement Uncertainty are labeled on the following pages Completed the expaned uncertainty,
that was calculated in accordance with the method in M3003, using coverage factor k= 2. The value of

level of ly 95%.

the measured lies within the assigned ranges of values of

Traceability :
The measurement is traceable to the Intemmational System of Umit through

- The National Institute of Metrology (Thailand)

- Metrology and Calit Dey




: Metrology and Calibration Department
‘naa
7 Electrical Maintenance Division

% & Electricity Generating Authority of Thailand

s

Continued of Calibration Repon Centificate Number. 24V030

Page 3 of 5

INSTRUMENT VALUE
DESCRIPTION | STANDARD SETTING|  UUC READING UNCERTAINTY
Vertical
Frequency (Hz) mm/s, mm/s, = mms,
*20 10.00 10.39 015
*30 10.00 10.29 0.15
40 1000 10.26 0.15
80 10,000 1016 015

* Calibration maked "Not TIST Accredited™ in this Centificate have been mncluded for completeness,

Tranducer S/N: UMSEE2

Condition : Installation by verncal direction

Metrology and Calibration Department

nala
s Electrical Maintenance Division
"’m; . ,f Electricity Generating Authority of Thailand

Continued of Calibration Report Certificate Number. 24V030

Page 4 of 5

INSTRUMENT VALUE
DESCRIPTION STANDARD SETTING TUC READING UNCERTAINTY
Transverse
Frequeney (Hz) mm/s, mm/s, = mm/s,
*20 10.00 10.24 0.15
*30 10.00 10,13 0.15
40 10.00 10.08 0.15
50 10.00 10.04 0.15

* Calibration maked “Not TISI Accredited” in this Certificate have been included for completeness.
Tranducer S/N: UMESSE2

Condition : Installation by Transverse direction




s Metrology and Calibration Department

A
7 Electrical Maintenance Division
", & Electricity Generating Authority of Thailand
Continued of Calibration Report Certificate Number. 24V030

Page 5 of 5

INSTRUMENT VALLE

DESCRIPTION STANDARD SETTING ULC READING UNCERTAINTY
Longitude
Frequency (Hz) mm."s" mm.-'sP + mm.fsp
*20 10.00 10.32 0.15
*30 10.00 10,12 0.15
40 10.00 10.07 0.15
80 10,040 9,95 0.14

* Calibration maked "Not TISI Accredited” in this Cenificate have been included for completeness
Tranducer S/N: UMS882

Condition : Installation by Longitude direction

** End Certificate of Calibration **
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calibratech. cali

Certificate of Calibration

Certificate No. : 66-420070-2 Page : 10f2

Submitted by : Pacific Laboratory Co.,Ltd.
14/5358 Moo 14, T. Bang Bua Thong. A. Bang Bua Thong. Nonthaburi 11110 Thailand

Equipment : pH Meter with electrode

pH meter

Manufacturer : Eutech Model : pH 700
Range : N/A  pH Resolution : 0.01 pH
Serial No. : 2841305 ID No. : LAB-PH-002
Electrode

Model : N/A Serial No. : 3052953

ID No. : LAB-PH-002

Environment : On site calibration was carried out at the Laboratory Pacific Laboratory Co..Ltd.
(25.01025.6)"C

(451047) %

Ambient Temperature :
Relative Humidity
Date of Received : 31 July 2023
Date of Calibration : 31 July 2023
Date of Issue :

Calibrated by :

05 August 2023
Bunjerd Masri
Calibration Method :  [n-house method CAL-M4201 direct measurement by using standard voltage calibrator
and using certified reference material (CRM)
Reference Standard Instruments : This certification is traceable to the International System of Units

I. Multiproduct Calibrator
IDNo.  Cent, No,
400005 SG-E-00473/64
2. Standard Buffer Solution

Due Date Traceability

27 Aug 2023 National Institute of Metrology Thailand (NIMT)

pH Cert, No. Lot No, Exp. Date Traceability
4.008 61270213 915161 19 Jul 2025 CPA Chem Ltd. Accredited to 1SO 17034 and ISOVIEC 17025
6.985 61275614 898428 28 May 2024 CPA Chem Ltd. Accredited to 150 17034 and ISO/IEC 17025
9.997 61281073 915163 19 Jul 2024 CPA Chem Lid. Aceredited to 1SO 17034 and ISO/IEC 17025

Approved by : ; 2/
( Bunjerd Masri )

Supervisor

The Uncertainties are for a confidence probability of approximately 95%

This cerifi may not be

ed other than in full except with the prior written approval of the Calibratech Co.,Ltd.

AL-FO031-03

CAL

Calibratech Co.,Ltd.
T1106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthabur 11120
Teld02) 9d-6211 Fax {02} 964-51 55, e-mail © calibratech. cali@vahoo.com, calibratech _cali@hotmail com

Certificate of Calibration

Certificate No. :  66-420070-2

Result of Calibration :

UUC Condition As-Received :  Good

Function : Electrical measurement
pH meter

Performing standard curve by Multiproduet Calibrator at pH (4,7,10)

Page : 2 of 2

Adjustment Curve Applied Voltage [ Nominal Value | UUC Reading Correction Uncertaingy
at nominal pH {mv) (pH) { pHI| mV ) { mv) (+mV)
177.4800 4 400 | 1775 0.0 012
47,10 00,0000 7 700 | 0.1 -0.1 0086
=177.4800 4] 10,00 | -177.5 0.0 012
Funetion : pH meter with electrode

Performing a three - bufler standard curve using bufTer nominal pH (4,7,10)

Adjustment Curve Standard Buffer [ UUC Reading Correction Uncertainty
at nominal pH (pH) (pH) {pH) (+pH)
4.008 4.0 (L00 0.0097
4,7,10 6,985 7.00 -0.00 0.011
9997 1L -0 L4

Remark
UUC : Unit Under Calibration

This result of calibration was found accurate as shown on date and place of ealibration only.

This reported uncertainty of measurment was based on a standard uncertainty multiplied by a coverage factor k

providing a level of confidence of approximately 95%

AL-F0031-03

-

\

/

/1
A
(—

I
HCP 0]
=

l




A

Calibratech Co.,Ltd. b MGG TEAT02S
T/106-T Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthabun 11120 CALIBRATION 0030

Teli021 964-621 1 Fax {02} 964-51 55, e-mail © calibrtech. calfiyahoo.com, calibratech _calf@hotmail com

Certificate of Calibration

Certificate No. : 66-400424-1 Page : 10f2

Submitted by : Pacific Laboratory Co., Ltd
14/5358 Moo 14, T. Bang Bua Thong, A. Bang Bua Thong, Nonthaburi 11110 Thailand

Equipment : Digital Thermometer with Thermistor probe
Temperature Indicator
Manufacturer : Eutech Model : pH 700
Range : NA "C Resolution : 0.1 "C
Serial No. : 2841305 ID No. : LLAB-PH-002
Thermistor probe
Model : N/A Sheath Material :  Stainless
Diameter : 3 mm. Length : 115 mm.
Serial No. : PHSTEMBOI1P 049 ID No, : LAB-PH-002
Environment : On site calibration was carried out at the Laboratory, Pacific Laboratory Co., Lid
Ambient Temperature : (25.0 10 25.6) Cc
Relative Humidity 3 (45 10 47) %
Line Voltage H (220.010 222.0) VAC
Date of Received : 31 July 2023
Date of Calibration : 31 July 2023
Date of Issue : 05 August 2023
Calibrated by : Bunjerd Masn
Calibration Method : This instrument was calibrated by In-house method comparison technique CAL-M4003

by compared with PRT in the liquid bath at the constant controlled temperature.

The temperature scale used was based on 1TS-90

Reference Standard Instruments : This certification is traceable to the Interational System of Units
1. Platinum Resistance Thermometer (PRT)

1D No. Cert. No,  Due Date Traceability

400002 TT-0074-22 20 Jun 2024 National Institute of Metrology Thailand (NIMT)

2. Standard Digital Thermometer

1D No. Cert. No,  Due Date Traceability

400033 22E569 22 Feb 2024 National Institute of Metrology Thailand (NIMT)

/"‘ -
Approved by : \ﬁ /

( Bunjerd Masri )

Supervisor

The Uncertainties are for a confidence probability of approximately 95%

This cerificate may not be reproduced other than in full except with the prior written approval of the Calibratech Co.,Lid.

AL-FO031-03

CAL

Calibratech Co.,Ltd.
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthabur: 11120

Tel (02) 9%64-621 | Fax (02) 964-5155, e-mail : calibratech. cal@yahoo.com, calib h

Certificate of Calibration

calihotmail com

Certificate No. :  66-400424-1

Result of Calibration : Without Adjustment

UUC Condition As-Received :  Good

Page : 20f2

Function : Temy ment
I ion Depth|S | Reading| UUC Reading Correction Uncertainty
[ mm. ) ("C) ("C) 1"C) (£"C)
15 25.005 24.8 02 0.19
Remark

UUC : Unit Under Calibration

This result of calibration was found aceurate as shown on date and place of calibration only.

This reported uncertainty of measurement was based on a standard inty iplicd by a ¢

providing a level of confidence of approximately 95%

AL-FO031-03

rage factor k=2,
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Calibratech Co.,Ltd. NSC-TISI-TIS17025

CALIBRATION 0030

“hyy

1067 Moo 2, Sukbaprach

Tel (02 964-62 11 Fax 02} 963-5135, e-mail © ¢ tech.calia vahoo.com, calibratech .calig hotmail com

Certificate of Calibration

Certificate No. : 66-420070-1 Page : 10f2

Submitted by : Pacific Laboratory Co.,Ltd.
14/5358 Moo 14, T. Bang Bua Thong. A. Bang Bua Thong, Nonthaburi 11110 The

Equipment : pH Meter with electrode
pH meter
Manufacturer : Eutech Madel © pH 700
Range : N/A  pH Resolution : 0.01  pH
Serial No, : 2841305 ID No. : LAB-PH-002
Electrode
Model : N/A Serial No. : 3093341

ID No. : LAB-PH-002

Environment : On site calibration was carried out at the Laboratory Pacific Laboratory Co..Ltd.
Ambient Temperature :  (25.01025.6)"C
Relative Humidity 4 (451047) %

Date of Received : 31 July 2023

Date of Calibration : 31 July 2023

Date of Issue : 05 August 2023

Calibrated by : Bunjerd Masri

Calibration Method :  [n-house method CAL-M4201 direct measurement by using standard voltage calibrator

and using certified reference material (CRM)

Reference Standard Instruments : This certification is traceable to the International System of Units

1. Multiproduct Calibrator

1D No. Cert, No, Due Date Traceability

400003 SG-E-00473/64 27 Aug 2023 National Institute of Metrology Thailand (INIMT)

2. Standard Buffer Solution

pH Cert, No, Lot No, Exp. Date Traceability
4.008 61270213 915161 19 Jul 2025 CPA Chem Lid. Accredited to IS0 17034 and ISO/IEC 17025
6.985 61275614 898428 28 May 2024 CPA Chem Lid. Accredited 1o 1SO 17034 and ISO/IEC 17025

9.997 61281073 915163 19 Jul 2024 CPA Chem Ltd, Accredited to 1SO 17034 and ISO/IEC 17025

-

Approved by :
( Bunjerd Masri )

Supervisor

The Uncenaintics are for a confidence probability of approximately 95%

This cerificate may not be reproduced other than in full exeept with the prior written approval of the Calibratech Co. Ltd.

AL-FOD3 1-03

CAL

Calibratech Co.,Ltd.
7/106-7 Moo 2, Sukhaprachasa Rd., Bangpood, Pakkred, Nonthabun 11120
Teld02) 964-6211 Fax.(02) %643-51 55

., e-mail | calibratech_cali@yvahoo.com, calibrmtech .cal@hotmail.com

Certificate of Calibration

Certificate No. :  66-420070-1 Page : 20f2

Result of Calibration :

UUC Condition As-Received 1 Good

Function : Electrical measurement
pH meter

Performing standard curve by Multiproduet Calibrator at pH (4,7,10)

Adjustment Curve Applied Voltage | Nominal Value | UUC Reading Correction Uncertainty
at nominal pH ( mV) (pH) ( pH}|{ mV) ({mv) (zmV)
177 4800 4 400 [ 1775 0.0 012
4,7,10 0,0000 7 700 | o1 -0.1 0.086
=1 774800 10 10,00 | -177.5 0.0 012
Function : pH meter with electrode

Performing a three - buffer standard curve using buffer nominal pH (4,7,10)

Adj Curve fard Buffer | UUC Reading Correction Uncertainty
at nominal pH (pH) (pH) (pH) (+pH)
4.008 401 .00 0.0097
4.7.10 6,985 7.00 =001 0011
9.997 1.1 =0.01 Lol4

Remark
UUC : Unit Under Calibration

This result of calibration was found accurate as shown on date and place of calibration only.
This reported uncertaintly of measurment was based on a standard uncertainty multiplied by a coverage factork = 2,

providing a level of confidence of approximately 95%
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Calibratech Co..Ltd. Yty
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Moo an 3 Rd, Hangy

NSC-TISI-TIS1 7025
CALIBRATION 0030

e-mail © ca pevh . calis hormail com

Certificate of Calibration
Certificate No. : 66-200247-2 Page : 10f2

Submitted by :

fic Laboratory Co.. L1d.

14/5358 Moo 14, T.Bang Bua Thong, A.Bang Bua Thong, Nonthaburi 11110 Thailand

Equipment : Electronic Balance
Manufacturer :  SHIMADZU Model : API25WD
Serial No. : D316301828 ID No. : LAB-BL-003
Capacity : 20 g Resolution : 0.00001g/102g. 0.00012220g
Environment : On site calibration was carmied out at the Laboratory. Pacific Laboratory Co., Lid.
Ambient Temperature : (25.110254) "C
Relative Humidity ; (62310648 %
Air Pressure  : 1007.0 mbar
Date of Received : 31 July 2023
Date of Calibration : 31 July 2023
Date of Issue : 02 August 2023
Calibrated by : Akaradath Thippichai
Calibration Method : In-house method CAL-M2001 based on UKAS Publication ref : LAB 14

Edition 5. July 2015

Ref Standard Instr : This centification is traveable (0 the Tntermistional System of Units

Standard Weights

1D Na, Cert No, Due Date Traceability

E261-E2624 C02222345 10 Nov 2023 National Institute of Metrology ( Thailand), (NIMT)

Approved by

Laboratory Manager

The Ui ies are for a confidence probability of appr ly 95%

EiEE
This cerificate may not be reproduced other than in full except with the prior writlen approval of the Calibratech Co ,Lid

AL-FO031-03

CAL

_C‘_ali‘bratech Co..Ltd.

khaprachasan 3 Rd., Rangpood, Pakkred, Nosthabun 11120

Fax, (02) 964-51 55, ¢-mail cal iz yah , caliby oeali@hormail com
Certificate of Calibration
Certificate No. 1 66-200247-2 Page : 20f2

Result of Calibration : Withowt Adjustment
UUC Condition As-Received 1 Good

Departure of indication from nominal value

Nominal Value C i U
g} (2) *+ (g)
o0l 000001 0.000020
0.1 OLOCHNNE Q000021
5 (L0001 (LLH0019
ol LMD 0000024
I =L (W00 ] 0.000030
2 ,00000 .000036
3 ~(L0H001 1.000046
20 ~(LH02 0000073
30 U004 000001
100 ~0.00005 0.00020
150 =0, 0000 0.00038
20Mp 00001 O.00040

This result of calibration was found accurate as shown on date and place of calibration only.
This reported uncertainty of measurement was based on a standard uncertainty mutiplicd by a coverage factor k = 252,

providing a level of confidence of approximately 95%
Eccentric error Load test - 50 g

A B € D E

D.00002 0,00003 000001 000004 000000 [

Repeatabiliy Load test : 200 2

Stdev 3 Lo0004E g

f

L-FOO31-03
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Calibratech Co.,Ltd.
71067 Moo 2, Sukhsprachasan 3 Rd., Bangpood. Pakkred, Nombabun 11120
Ted (020 964-6211 Fax (02} %64-2125, e-mail : calibeatech. cal @ vahoo co

Certificate of Calibration

NSC-TISI=-TIS 17025
CALIBRATION 0030

s, calibratech .cal(@hotmail com

Certificate No. : 66-400422-5 Page : 10f2

Submitted by : Pacific Laboratory Co..l.td

14/5358 Moo 14, T. Bang Bua Thong. A, Bang Bua Thong, Nonthaburi 11110 Thailand
Equipment : Ajr Chamber (Incubator)

Manufacturer 1 Aqua Lytic Model : TC 1338

Range : N/A 'C Resolution : 0.1 c

Serial No. : 0614/000033 ID No. : LAB-IB-001
Environment : On site calibration was carried out at the Laboratory, Pacifie Laboratory Co., Lid
Ambient Temperature : (23510242) "C

Relative Humidity : (401w 45) %

Line Voltage : (220.0 10 mv

Date of Received : 31 July 2023
Date of Calibration : 31 July 2023
Date of Issue :

Calibrated by :

05 August 2023
Permpon Chanpu
Calibration Method :  CAL-M4004, TLAS G-20

The temperature scale used was based on ITS-90

Reference Standard Instruments : This certification is ble 1o the | 1 System of Units
Standard Digital Ther with RTD Probe
1D No, Cert, No, Dug Date Traceability

400029 & 400048 66-400067-1 04 Aug 2023 National Institute of Metrology Thailand (NIMT)

/ﬂ .
Approved by : j/

" (Bunjerd Masri)

Supervisor

The Uncenainties are for a confid

probability of approximutely 95%

This cerificate may not be reproduced other than in full except with the prior written approval of the Calibratech Co.,Lid

=

~F0031-03

CAL

Calibratech Co.,Ltd.

06-7 Moo 2 an 3 Rd.,

pood. Pakkred, Nonths

2) o621 2 cal b

yahoo com, ca

tech . cal i hotrmail com

Certificate of Calibration
Certificate No. :66-400422-5
Result of Calibration :  Without Adjusiment
ULUC Condition As-Received : Good
Function :  Temperature measurement

This instrument was seting air ventilation at position 0 (elase)

Inside of Chamber
f W =051

Page : 20f2

m
2 4 D=0 m
-] [-]
1 3 H=070 m
g Capacity = 002 m
H
5 HR2 8
s
5 ]
5c
;c,z kpi&:ﬂ ]
» From
w
Test Setting Indicating
Point | Temperature | Temperature eakired Tesmie it (* O @ St Hriceriglrey
("Ci £ (o 1 2 3 4 3 6 7 -3 9 (£“C)
20,0 205 0.5 20,65 | 19.57 [ 19.94] 19.93] 19.93] 1991 | 2000 | 20.01 | 19.90 0,77
Test Setting Indicating Measured Measured Overall
Point Temperature Temperature Uniformity Stability Variation
i Cl (°C) {"C} ("cy {"C) {"c)
20,0 20.5 20.5 033 039 0.8

Remark The uncertainty is not combine uniformity of the air chamber

This result of calibration was found accurate as shown on date and place of calibration only,

This reported uncertainty of measurement was based on a standard i Itiplied by a

Y
providing a level of confidence of approximately 95%

-ola -

AL-FOD31-03

ge factor k=2,
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CAL

Calibratech Co..Ltd.
. Sukhaprachasan 3 Rd . Bangpood, Pakdred, Nonthaburi 11120
) BE2-6211 Fax (02) 964-5155, e-mail | calibratech, cali@yshoo.com, calibratech _cal@hotmail com

771067 Moo 2,

Certificate No. :

Submitted by

Equipment :

Environment

Date of Received :

Date of Calibration :

Date of Issue :

Calibrated by :

Calibration Method :

Reference Standard Instruments :

Py
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NSC-TISI-TIS1 7025
CALIBRATION 0030

Certificate of Calibration

66-400422-4 Page : 1 of2

Pacific Laboratory Co..Lud
14/5358 Moo 14, T. Bang Bua Thong, A. Bang Bua Thong. Nonthaburi 11110 Thailand

Water Bath

Manufacturer : Memmert Model @ WNB 22
Range : NA C Resolution :0.1 "C
Serial No. : L514.0184 IDNo. :  LAB-WB-001
On site calibration was carried out at the Laboratory, Pacific Laboratory Co., Lid

Ambient Temperature : (30010 32.00 "C
Relative Humidity : (500550 %
Line Voliage (220.0 10 222.0)V

31 July 2023

31 July 2023

05 August 2023

Permpon Chanpu

This instrument was calibrated by In-house method CAL-M4006 based on ASTM E715-80
The temperature scale used was based on ITS-90

This certification is traceable to the International System of Units

Standard Digital Thermometer with RTD probe

1D No, Cerl. No, Duge Date Traceability
400029 & 400031 66-400225-1 28 Oct 2023 Natonal Institute of Metrology Thailand (NIMT)
Approved by :
( Bunjerd Masri )
Supervisor
The Une are fora lence probability of approxi ly 95%

This cerificate may not be reproduced other than in full except with the prior writien approval of the Calibratech Co.,Lid.

AL-FOO31-03

i

CAL

ibratech Co.,Ltd.

-7 Mon 2 Sukhapra

) 3646211 Fax (02

Certificate of Calibration
Certificate No. :66-400422-4

Result of Calibration :  Without Adjustment
UUC Condition As-Received : Good

Function : Temperature meisurement

Page : 20f2

Front
Test Serting Indicati Temy (" C) @ Sensor Measurcd Measured
; Uncertainty

Point | Temperature | Temperature No. Uiniformity Siability
("C) ("C) ('ch 1 2 3 4 5 (+°C) ("C) {("C)

950 5.1 5.0 Y4.46 | 9437 | 9438 | 9438 | 94.41 1% Q.08 .04
Remark The uncertainty is not combine uniformity of the water bath
This result of calibration was found accurate as shown on date and place of calibration only.
This reported uncertainty of measurement was based on a standard i iplied by a factork =2,

providing a level of confidence of approximately 95%
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CAL

Calibratech Co.,Ltd. NSC-TISI-TIS17025
71067 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 CALIBRATION 0030
Tel (02 964621 | Fax (02} 9645155, e=rmail : calibratech _ calid yahoo com. calibeatech .cal@hotmail com

Certificate No. :

Submitted by :

Equipment :

Environment :

Date of Received :
Date of Calibration :
Date of Issue :
Calibrated by :

Calibration Method :

Reference Standard Instr

Certificate of Calibration

66-400422-3 Page : 1 of 2

Pacific Laboratory Co..ld

14/5358 Moo 14, T. Bang Bua Thong. A. Bang Bua Thong, Nonthaburi 11110 Thailand

Air Chamber (Oven)

Manufacturer 1 Memmen Model : UN 55
Range : NA "C Resolution : (L] &
Serial No. : B214.1879 ID No. : LAB-OV-001

On site calibration was carried out at the Laboratory, Pacific Laboratory Co., Lid

Ambient Temperature : (300103200 "C
Relative Humidity H (50t055) %
Line Voltage : (220010 22200 V

31 July 2023

31 July 2023

035 August 2023

Permpon Chanpu

CAL-M4004, TLAS G-20

The temperature scale used was based on ITS-90

uments : This certification is traceable to the International System of Units

Standard Digital Thermometer with Thermocouple probe

1D No. Cert, No. Due Date Traceability
400029 & 400030 66-400227-1 24 Oct 2023 National Institute of Metrology Thailand (NIMT)
Approved by : %.- /
( Bunjerd Masri }
Supervisor
The U inties are for a confid F bility of approximately 95%
EfE

This cerificate miy not be reproduced other than in full except with the prior written approval of the Calibratech Co.,Lid

L-FOO31-03

CAL

Calibratech Co..Ltd.

Tel (02) 9686211 Fan (112) 9hd-5155, ¢

Result of Calibration

Sukhaprachasan 3 R,

il - ¢

argpood, Pakkred, Notthaburi 11120

I yalsd cam, calébrat

cabuphot

il com

Certificate of Calibration
Certificate No. :66-400422-3

: Without Adjustment

UUC Condition As-Received :

T

Cioed

This instrument was setting air ventilation al position 0 (close)

Page : 20f2

f Inside of Chamber
W =040 m
2 4
[] [] D =033 m
1 3
H =040 m
)
d Capacity = 005 m
i He2 ]
6
Q g
WD
D2 L 0
5 Front
W
Test Setting Indicating
. § § Measured Temperature ( * C) @ Sensor No. Uncertainty
Point | Temperature | Temperature
(Ch Ll ("C) I 2 3 4 5 6 7 8 9 (£*C)
10,0 107.0 107.0 TO4.9]1 1047] 1042|1047 1031 [ 103.2] 1029 104.2] 103.5 0.83
1800 1840 I84.0 PROS| IEO3 ] 1797 | 1K03 | 17690 176.8| 177.0 | 180.3] 1794 L1
Test Setfing Tndi 2 M d M d Owerall
Point Temperature Temperature Uniformity Suability Variation
(=c) LVED ¢he) ("C) ey (*C})
104.0 107.0 107.0 1.5 0.3 23
180.0 184.0 1840 18 04 43
Remark The uncenainty is not combine uniformity of the air chamber
This result of calibration was found accurate as shown on date and place of calibration only.
This reported uncenainty of measurement was based on a standard Itiplied by a ige factork =2,

of

g a level off

AL-F0031-03

ly 95%
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