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TISCH

Environmental

RECALIBRATION
DUE DATE:

August 3, 2023

Calibration Certification Information

Operator: Jim Tisch

Cal. Date: August 3, 2022

Rootsmeter 5/N: 438320 Ta: 296 °K
Pa: 748.3 mm Hg

Calibration Model #  TE-5025A Calibrator s/N: 710725
Vol. Init Vol. Final AVel. ATime ap AH

Run (m3) (m3) (m3) (min) (mm Hg) {in H20)
1 1 2 1 1.3740 3.2 2.00
2 3 4 1 0.9780 6.4 4.00!
3 5 6 1 0.8730 7.9 5.00)
4 T 8 1 0.8300 8.8 5.50
5 9 10 1 0.6870 12.8 8.00

Data Tabulation
Vstd Qstd 4H 'F?ﬁ‘ TTs;d Qa ﬁH( Ta/Pa )
(m3) (x-axis) (y-axis) Va {x-axis) (y-axis)
0.9870|  0.7183 1.4080 0.9957| 0.7247 0.8895
0.9828 1.0043 19912 0.9914 1.0137 1.2579
Qg@l 11234 2.2262 0.9894] 11334 1.4064
0.9796 1.1802 2.3349 0.9882 1.1907 1.4750
0.9743 1.4182 2.8160 0.9829 1.4307 1.7789
m= 2.00936 m= 1.25823
QSTD b= -0.03294 QA b= -0.02081
r= 0.99998 r= 0.99998
P
Vstd=|AVol({Pa-4P)/Pstd)({Tstd/Ta) [ Va:]onI({Pa-ﬁPI{Pa}
Qstd=|Vstd/ATime | Qa=|Va/ATime
For subseq flow rate calculati
Qstd= 1/m (( s )).a) Qa= 1,rm(( [an{Tarpa )) -b)
Standard Conditions
Tstd:|  298.15 = RECALIBRATION
Pstd:| 760 mm Hg
Key US EPA recommends annual recalibration per 1998

AH: calibrator manometer reading [in H20)

AP: rootsmeter manometer reading (mm Hg)

Ta: actual absolute temperature (K]

Pa: actual barometric pressure (mm Hg)

b: intercept

m: slope

40 Code of Federal Regulations Part 50 to 51,
Appendix B to Part 50, Reference Method for the
Determination of Suspended Particulate Matter in

the Atmosphere, 9.2.17, page 30

Analyzer Performance Test

Calibrated Date: 25 August 2022

Instruments Information
Analyzer Type: S02 Analyzer Thermao
Medel: 43C SIN: 43C-B5067-356
Calibration System
= Calibrator Unit Standard Gas
Dilutor Model Dasibl Model 5008 NO Conc 5547 FPM
SIN: 705 502 Conc 55.11 PPM
ZERO AIR Genearator AP| MODEL 701 CO Conc 4,535 PPM
SIN: 1924 Cylinder number EB0129027

Expire Date: 28 Oct, 2027

Environment: Temperature__ 255 C

Calibration Report

Humidity:_51  %RH

Tisch Environmental, Inc.
145 South Miami Avenue
Village of Cleves, OH 45002

www tisch-env.com
TOLL FREE: (877)263-7610
FAX: (513)467-9009

Zero Span
Status Reference Reading Drift Reference Reading Drift
{PPB) (PPE) (PPE) (PPE) {PPB)
Beforo| 00 04 01 400.0 390.4 02
_After| 0.0 0.0 0.0 400.0 4000 00
Single Poim Calibration Chart ‘
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Calibrated Date: 21 March 2023

Instruments Information
Analyzer Type : 502 Analyzer
Model : 43C

Manufacturer :
Serial Number :

Calibrator Unit
Dilutor Model :

Analyzer Performance Test

Thermo Environmental

43C-58207-316

Standard Gas Concentration

Calibrated Date: 21 March 2023

Instruments Information

Serial Number :

LERO AIR Genearator :

Analy Type : 502 Analyzer
Model : 43C
Calibrator Unit
Dilutor Model :

Dasibi Model 5008

705

APl MODEL 701

Analyzer Performance Test

Manufacturer :
Serial Number :

Thermo Environmental

43C-58286-317

Standard Gas Concentration

Mitric Oxide [NO)
Sulphur Dioxide (S02)

55.47 PPM
55.11 PPM

Carbon Menoside (CO) 4,535 PPM

Dasibi Model 5008 Nitric Oxide [NQ) 55.47 PPM
Serial Number : 705 Sulphur Dioxide (SO2) 55,11 PPM
ZERO AIR Genearator:  API MODEL 701 Carbon Monexide (CO) 4,535 PPM
Serial Number : 1924 Cylinder nurmber EBO129027
Expire Date: 29 Oct. 2027
Environment : Temperature__25.5 _°C Humidity: 51  %RH
Calibration Report
Zero Span
Status Refarence Reading Drift Reference Reading D%
|PPB) |FFE) [PPE] [PPB) (PPB]
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
Single Point Calibration Chart
i 4000
[ Lo 3932
-
300 —

Analyzer Reading (FPE)

400
Reference (PPM)

,.-" --+--Before | |
—e - |
e -=B=e After
-

Calibrate By

Serial Number : 1924 Cylinder number [EBO129027
Expire Date: 29 Oct. 2027
Environment : Temperaiure_ 255 "C  Humidity: 51  %RH
Calibration Report
Zero Span
Status Reference Reoding Drift Reference Reading Drift
|PPB) |PPB) [PPB] |PEB) |FPB)
Before 0.0 0.1 0.1 400.0 373.4 -1.7
After 0.0 0.0 0.0 400.0 400.0 0.0
| Single Point Calibration Chart

= e

&

g S

B - -=-#--Before l

& e ~=m=- After

. i - L

=

2

& =

400
Reference (PPM]
Calibrate By




Analyzer Performance Test

Calibrated Date: 10 February 2023

Instruments Information

Analyzer Type: SO2 Analyzer Manufacturer AP
Model: 100 SIN: 368
Calibration System
Calibrator Unit Standard Gas
Dilutor Medel Dasibi Model 5008 NO Conc 55.47 PPM
SIN: 705 502 Cone 55.11 PPM
ZERO AIR Genearator AP| MODEL 701 CO Conc 4,535 PPM
S/N: 1824 Cylinder number EB0129027

Expire Date: 29 Ocl. 2027

Environment: Temperature__255 'C

Calibration Report

Humidity:_ 51 %RH

Zero Span
Status Reference Reading Drift Reference Reading Drifh
{PPB) ) #PB) (FPB) )

Befi 0.0 0.1 0.1 400.0 388.2 -3.0
After 0.0 0.0 0.0 400.0 400.0 0.0
Single Point Calibration Chart

500
450 - -
. 4o
E O —
& 300
2 20
g 200
= 150 -
158 /
50 {01
9 00
0 0.

Reference (PPB)

Calibrate By :

[ Analyzer Performance Test
Calibrated Date: 07 October 2022
Instruments Information
Analyzer Type: NO/NOZ/NOx Analyzer Tharmo
Model: 42C SiN: 42C-03620000000881
Calibration System
Callbrator Unit Standard Gas
or asi NO Conc 55.47 PR
S/N: 705 502 Cone 5511 PPM
ZERO AIR Genearator API Model 701 CO Conc 4,535 PPM
SIN: 1924 Cylinder number EB0128027
Expire Date: 28 Oct 2027
Envi T 255 Humidity: 51  %RH
Calibration Check { Before adjust )
Zero an
GAS Reading Value Expected Value Drift Reading Value Expectad Value
(ppk) (ppb) (peb) (ppb) (peb) Driftse
| nO | 0.1 00 0.1 3991 400.0 0.2
| NOx 0.1 0o 01 3991 400.0 -02
Calibration Check ( After adjust )
Zero Span
GAS Reading Value Expecied Value Drif Reading Value Expected Value
(ppb) (ppb) (ppb) (] (ppb) Drift%
NO 0.0 0.0 N 0.0 400.0 400.0 0.0
| NOx 00 00 0.0 400.0 400.0 0.0
Single Point Calibration Chart ‘
450 3991
| 2 400 — / 4000
] T
§ W —
FEEELE — — —
200 1 I
150
100
50
]
00?9 400.0

NO Reference Value (ppt)

Calibrate




Analyzer Performance Test

Calibrated Date: 26 January 2023

Instruments Information
Analyzer Type: NO/NOZINOx Analyzer Thermo
Model: 42C SIN: 0514811452
Calibration System
Callbrator Unit Standard Gas
utor a NO Conc 55.47 PPM
SIN: 705 802 Conc 55.11 PPM
ZERO AIR Genearator AP| Model 701 €O Conc 4,535 PPM
SIN: 1924 Cylinder number EB0128027

Explre Date: 28 Oct. 2027

I Analyzer Performance Test

Calibrated Date: 07 Oclober 2022
Instruments Information

| Analyzer Type: NO/NO2/NOx Analyzer

Thermo Es

Model: 42¢ S/N: 0528012876
Calibration System
Callbrator Unit Standard Gas
utor el Dasil NO Conc 5547 PPM
SIN: 705 $02 Cone 55.11 PPM
ZERO AIR Genearator AP| Model 701 CO Conc 4,535 PPM
SIN: 1924 Cylinder number EB0120027

Expire Date: 28 Oct 2027

Environment: Temperature__255 _'C

Humidity.__ 51 %RH

Environment: Temperature__ 255

‘C

Humidity:_ 51 %RH

Calibration Check { Before adjust )

Calibration Check ( Before adjust )

Zero Span
GAS Reading Value Expected Valve Drift Reading Value Expected Value
(peb) (ppb) (ppb) (ppb) {ppb) Drift%
& HO 0.1 i 00 0.1 309.4 400.0 -0.2
| NOx 0.1 0.0 0.1 389.3 400.0 0.2
Calibration Check ( After adjust )
Zero n
GAS Reading Value Expected Value Drift Reading Value Expected Valug
(ppb) (] (ppb) {ppb) (ppb) Drift%
NO 00 0.0 0.0 400.0 400.0 oo
NOx 0.0 0o 0.0 400.0 400.0 00
| Single Point Calibration Chart !
50 904
§ 400
§ W
3 300
T 250
20
150 —
100
50
]
0o 4000
NO Rederence Valse (ppk)

Callbrate By -

Zero n
GAS Reading Value Expected Value Drift Reading Value Expected Value
(ppb) (ppo) (ppb) (ppb) (ppb) Driftté
NO 01 0.0 0.1 398.9 B 400.0 -03
~ NOx 0.1 0.0 01 3981 4000 -0.2
Calibration Check ( After adjust )
Zero Span
GAS Reading Value Expecied Value Drift Reading Value Expecied Value
(ppb) (peb) (ppb} (ppk) (ppb) Drift%
NO 00 0.0 0.0 400.0 400.0 0.0
NOx 00 0.0 [ 400.0 400.0 00
Single Point Calibration Chart —|
| 450 388
g wm 4000
P it
E 300 -
= o250 = - _—
8 ' S S — e . N
Pl =
100 +———
50 —
om —
0090 4000
NO Reference Vaive (ppt)
Calibrate By




Analyzer Performance Test

Calibrated Date: 26 January 2023

Instruments Information
Analyzer Type: NO/NO2/NOx Analyzer Thermo
Model: 42C SIN: 032630000000891
Calibration System
Callbrator Unit Standard Gas
utor asibl Model NO Conc 5547 PP
SIN: 705 502 Conc 5511 PPM
ZERO AIR Genearator AP| Model 701 CO Conc 4,535 PPM
SIN: 1824 Cylinder number EB0120027
Expire Date: 2% Oct 2027

Environment: Temperatura__255  ‘C

Humidity: 51  %RH

Calibration Check ( Before adjust )

ANANUINNA 5-2
LBNETHIUMEULATDINBNTIAIN
AUNLSLaZRANI9aY

NO Reference Value (peb)

Calibrate

Zero Span
GAS Reading Value Expecied Value Drift Reading Value Expected Value
(ppt} (pob) (peb) (ppb) (ppb) Drift%
NO 01 00 0.1 3995 400.0 -0.1
NOx _0a __ oo 01 388.2 400.0 -0.2
Calibration Check { After adjust )
Zero Span
GAS Reading Value Expected Value Drift Reading Value Expected Value
(ipb) (epb) (peb) (ppE) (ppt) Drift
NG 0o 00 0.0 400.0 ____4pooo ] 00
NOx 00 00 0.0 400.0 400.0 0.0
Single Peint Calibration Chart I
b | 3095
g :: ] 4000
F | |
§ wr — |
E ge0 4 —_— Y —
) —t— |
£ w0 =
100 |
50 o -
0w
0g®0 4.0




THAI METEOROLOGICAL DEPARTMENT

4353 Sukb it, Bangna, Bangkok 10260 Tel, 081-454-2804,0-2399-0469

THAI METEOROLOGICAL DEPARTMENT

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

Calibration Certificate

The Result of Calibration

Certification No. 010/23
Issued by: Calibration & Test Section : Meteorological Instruments Bureau

13 January, 2023 Page : 2 of 3
Date of Issue 13 January, 2023 Certification No. 010/23
Standard HOOK GAGE NO, 1425 TESTED ANEMOMETER
Page : | of 3
Ultrasonic Anemometer | Pressure | Vacumm Velocity Veloeity Correction
misee inches H20 | inches H20 | m/sec misec misee
Object : Wind speed and wind direction
1.00 - - - 09 0.10
3.02 = - - 9 0.32
Manufacturer : Davis Instruments Inc.
5.00 - - - 4.9 0.10
7.04 - - - 6.7 034
Type * Weather Wizard Il Product No. 7425
9.02 - - - 89 0.12
11.01 = 2 = 10.7 0.31
Serial No. WCO01000A97
13.01 - = - 13.0 0.01
15.01 - - = 14.8 0.21
Customer i Pacific Laboratory Co.,Ltd.
17.02 - 2 & 17.0 0.02
14/5358 Moo 14, T. Bang Bua,
20.02 - - = 19.8 022
A.Bang Bua Thong, Nonthaburi 11110,
6 Wind Aloft Plotting Board.
Calibration Condition : Temperature 251 °C Barometric Pressure 1010.2 hPa
US.DEPARTMENT OF COMMERCE WEATHER BUREAU
NATIONAL STANDARD WIND TUNNEL
WIND DIRETION TESTED WIND DIRECTION
: Thermal Anemometer 642 S/N 91563
1] 1]
: HOOK GAGE NO 1425 Pitot Tube Theodor Friedrichs Type 0800.0000 serial 9023
20 20
N.I.S.T. Test Reference Number 731/241460 : Standard Velocity at 20 - 30 misec
180 180
: Ultrasonic Anemometer Model DA-650-3TV (sensor TR-00AH)
Serial Number 110730029 (sensor 120629586)

270
JAPAN QUALITY ASSURANCE ORGANIZATION : Standard Velocity at 0 - 20 misec
Calibrate
STANDARD THERMOMETER : Theodor Friedrich : Dr, D
l Nmg-

T e,
N




Calibrated

THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Centification No. 010/23

13 January, 2023 Page : 3 of 3
Standard Temperature Sensor Reading
Temp. Reading Correction
‘c ‘c c
456 45.7 0.1
30.2 308 0.0
1587 15.9 0.2

THAI METEOROLOGICAL DEPARTMENT

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

Calibration Certificate

Issued by: Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue 15 November, 2022 Certification No. 401/22
Page : 1 of 3

Object - Wind speed and wind direction

Manufacturer : Davis Instruments Inc.

Type H Weather Wizard Ill Product No. 7425

Serial No. WC91006A06

Customer 3 Pacific Laboratory Co.,Ltd.

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

Calibration Condition : Temperature 25.1 °C  Barometric Pressure  1009.8 hPa
NATIONAL STANDARD WIND TUNNEL
: Thermal Anemometer 642 S/N 91563
: HOOK GAGE NO 1425 Pitot Tube Theodor Friedrichs Type 0800.0000 serial 9023
MN.LE.T. Test Reference Number 731/241480 : Standard Velocity at 20 - 30 m/sec
+ Ultrasonic Anemometer Model DA-650-3TV (sensor TR-90AH)
Serial Number 110730029 (sensor 120629586)
JAPAN  QUALITY ASSURANCE ORGANIZATION : Standard Velocity at 0 - 20 m/sec

STANDARD THERMOMETER  Theodor Friedrich : Dry No. 6390/ WIoTa, 8360104
PP o7 .\, Leb-el 2




THAI METEOROLOGICAL DEPARTMENT

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

THAI METEOROLOGICAL DEPARTMENT

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

: . The Result of Calibration
The Result of Calibration

Certification No. 401/22 Certification No. 401/22
15 November, 2022 Page : 2 of 3 15 November, 2022 Page : 3 of 3
Standard HOOK GAGENO. 1425 | TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm | Velogity Velocity Correction Standard Temperature Sensor Reading
misee nceckzo | mbetao | misec misec misec Temp. Reading Correction
1.00 . 5 E 0.9 0.10 c c ‘c
5t i ) i 57 032 455 454 01
500 3 . . as 050 e . i
7.04 - - - 6.7 0.34 il i i
9.02 - < - 8.5 0.52
11,01 . - - 107 031
13.01 ) - - 13.0 001
1501 - - : 14.7 031
17.02 = < 2 17.0 0.02
20.02 3 - - 19.7 0.32
Wind Aloft Plotting Board.
US.DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND DIRETION TESTED WIND DIRECTION

0 0

0 90

180 180

270 270

ETEN
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SPL Calibration Center S% T

uidn nnaﬁ lﬁ\l‘lﬂll Wiria (Mnnu'turm
CALL I ENGHEE COMPAY LT (resd O G GASES AND FIRE DETECTION

fs‘vssa “’ff: u:o:u_\n: a “‘ﬂw -eruumﬂ 11140 Part of DKSH Group
Maws Contact Us iy
[T RS Hr call Me E-Mail : service@calimeang,com Tel - +65(0}88 890 8245 ‘&M@
0125564024574 CALL HE BHGUEER 00,47, Wb Site ; www.callmeeng com Line 10 ; @Calimeeng e Z » . .
%‘E Certificate of Calibration
— 4, e
g . - I—— bl
Certificate of Calibration @@ o
Equipment: SPECTROPHOTOMETER Certificate No.: C06220310
CUSTOMER |uniT UNDER CaLIBRATION (UUC) [ cert. No. se-cmzzseriny | Model: DR3900 Issued Date: 18 July 2022
Padié boretiuny Co L ik achass e Serial No. (or ID.): 2076219 Job No.: KSPR2207318
fadresi Manutacturers ot Manufacturer: HACH Page: 1of 2
145358 Moo 14, Tembon Bang Bua Theng, testa Modal 310 Wark Order No, CMIFSER 1L
Amphoa Bang Bua Thang, Nonthsburl 11110 5/N.42848030 Cal Temp. 1504 1% Condition: In Condition
Departmant/ Dlsvislon/ Vessel Measuring Rangs Cal. Humidity 550 r 10 %0
NfA 02 : 0-21 KVol, CO : 0-4000 PPM
Customer: PACIFIC LABORATORY CO. LTD.
Reference Standard Function Setup 14/5358 Moo 14 Tambol Bang Bua Thong,
‘:‘:'.'lh BT S "FE L N?; Amphoe Bang Bua Thong, Nonthaburi 11110
T8/ . High sarm . Mome Nare
o2-180% o fre—— a - Environment Condition: ~ Temperature 23 °C 4 2 C
Unit Vol :
= = = Humidity 50 %RH & 15 %RH
_Test Result
Wisual Criteria Operation A
B Foeet e “Bemery .mgf o Srhara R — Calibration Place: Environment Laboratory, SPC RT Co., Ltd.
s sy ro . lamt. s : i 1194 Soi Wachirathamsathit 57, Sukhumvit 101/1 Rd.,
Bangchak, Prakhanong, Bangkok 10260 Thailand
Calibration Result
Parsmater s abMe T Hote: Calibration By: Miss. Kaewkan Suradech
LS. | A | Bal'uru. Cal. i A i Ramnﬂnmmu;tnemllunaom
02 (%Val) | 00 | | oo | o0 | 184 | 530 140 | Pass | t0 reach 1o 50% of Std. concentration. Calibration Date: 18 July 2022
Ppm) | 00 | o ! @] T o
o oo [as [as o0 £ e The Method used: In house method, SPCC-WI-24, base on ASTM E 275-08 and ASTM E 367-04
= STa0dnA. Tear < Rowding, €O+ CATbrate. Aec - Accemtones, o+ G S0 < 5770 Traceability: This certificate is raceable to the CRM maintained by National Institute of Standards and

Technology (NIST) through Starna Scientific Limited.
NE : i e TS i o gi The standard for Wavelength Certificate No. 93907 and 93914
e : . ) - : The standard for Photometric Certificate No. 94010

Comment/ Suggestian :

This ULIC that has been tested and cali to meet the facturer's published in with our qualily | system, The used for
callbration ere on record and traceable to the National Institute of Standard and Technology [NIST}, and have accuracios equal 1o of greater than the UUC being tested.
This result of calibration was found sccurated as show an date and place of calibration only.

l Engineer Sionatars Y - B T T
This cerfificate is issued the units of 1o the I System of Units (SI). It provides of o or
national standard o other recognized national standard laborztories.
The stated is the mnmmmnmmwwummmm
provide a level of of ly 95%. Itis in with the Guide to (GUM).
These results may be affected by from specified conditi mmmwnmmmmam The report shall not be
reproduced except in full without approval of SPC RT Co., Lid.

F-CERDDS-ROY-040123 11 uiidn weedl ovif dofla

SPC AT CO. LTD.
00003 1194 soedversemile 57 ouuyin 011 BHUIN et Ay 10260

Beony 194 Soi n&mnwmmﬂmmmm

Tol: 0 2185 4333 Ext. 3300-3308 Fax: [ 2185 £424 E-mat SPCC-FM-CO06-13: 05 Apr 2022




SBRT

Part of DKSH Group
Certificate No.: C06220310 Page 2 of 2
Calibration Resuits:
Without Adjustment
Wavelength Accuracy (nm), The spectral bandwidth of Std at5 nm and UUC at 5 nm
Standard Wavelength Unit Under Calibration Correction Uncertainty
418.40 418 0.40 0.59
537.00 537 0.00 0.59
638.00 638 0.00 0.59
747.81 747 0.61 0.59
807.04 807 0.04 0.59
Photometric Accuracy {Absorbance)
Wavelength Standard absorbance Unit Under Calibration Correclion Uncartainty
0.0000 0.000 0.0000 0.0045
0.5816 0.577 0.0046 0.0045
420 nm
0.7130 0.709 0.0040 0.0045
1.0151 1.009 0.0061 0.0045
0.0000 0.000 0.0000 0.0045
0.5649 0.560 0.0049 0.0045
440 nm
0.7012 0.700 0.0012 0.0045
0.9982 0.995 0.0032 0.0045
0.0000 0.000 0.0000 0.0045
0.5249 0.524 0.0008 0.0045
485 nm
0.6621 0.662 0.0001 0.0045
0.9420 0.940 0.0020 0.0045
0.0000 0.000 0.0000 0.0045
0.5214 0.519 0.0024 0.0045
546.1 nm
0.6982 0.699 -0.0008 0.0045
0.9947 0.992 0.0027 0.0045
0.0000 0.000 0.0000 0.0045
0.5549 0.552 0.0029 0.0045
590 nm
0.7736 0.771 0.0026 0.0045
1.1041 1.089 0.0051 0.0045
0.0000 0.000 0.0000 0.0045
0.5621 0.561 0.0011 0.0045
635 nm
0.7630 0.762 0.0010 0.0045
1.0890 1.085 0.0040 0.0045
The End of Certificate

wivn waRd o1l el
SPC RT CO, LTD.

Al 00003 1184 vorAmmismida 57 auuRyEin 1011 Evieuaen vesmmelvus mamauss 10260
Bronch Bangerek, Prvskhanang, Bangkok 10260 Thailond
Ted: 0 2185 4330 Exi 100308 Fax 0 2185 4424 E-moll inkoapcBegoricon Wathn: esspert com

DODO3 1194 Sol Wechirsthamsathil 57, Suktwmvil BN/ Rood,

SPCC-FM-C0B-13: 05 Apr 2022
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| S ELECTRICAL AND ELECTRONICS INSTITUTE by

t -) FOUNDATION FOR INDUSTRIAL DEVELOPMENT )
E ~ 975 Moo 4, Bangpoo Industrial Estate, Soi 8, Sukhurnvit Road km 37, P

.‘]. SR == Phraek Sa, Mueang Samut Prakan, Samut Prakan 10280 m“:um
;,' Tel: +66 2709 4860 Fax: +66 2324 0917

|

| Certificate No:  CP20230151EA

. Operation No.: CP2023030003

Certificate of Calibration

Equipment: Sound Calibrator
'- Manufacturer: TENMARS
| Model/Type: TM-100
Serial No.: 220501964
ID No.: -
Customer: Pacific Laboratory Co,, Ltd.
Address: 14/5358 Moo 14 T. Bang Bua Thoneg

A. Bang Bua Thong, Nonthaburi 11110

Received Date: 3 March 2023

Calibrated Date: 14 March 2023

Issued Date: 16 March 2023

Calibrated by: Ms. Juntaporn Kunhakom

Approved by

This report was prep ly using appli ig Printing or copy of file are considered as a copy of the document.

The reported uncertainty of measurement was based on standard uncertainty multiplied by a coverage factor (k)
providing a level of confidence of approximately 95%. This centificate may not be reproduced other than in full except
with the prior written approval of the Electrical and Electronics Institute, Foundation for Industrial Development.
Page 1 of 3

F-CAL-004 Ed.1

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: CP20230151EA

Equipment:
Manufacturer:
Model/Type:

Serial No.:

ID No.:

Ambient Temperature:
Relative Humidity:
Pressure:

Calibration Report

Sound Calibrator

TENMARS
TM-100
220501964
(23+2)°C
(50+15)%
(1013 + 1.5) kPa

Method of Calibration :-

IEC 60942:2017

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

Instrument Model Serial No. Cert, No, Due Date
1)|5tandard microphone 4180 2661000 AA-1020-22 14 June 2023
2)[Waveform Generator 335118 MY52302264 CK20220058EA 19 June 2023
3)|Audio Analyzing DMM 2015-P 4079144 E1U221042 16 March 2023
4)|Fressure humidity and PTU301 E0&A0002 CL1-P220024 17 March 2023

Temperature Transmitter CD20220164EA 24 July 2023

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

- National Institute of Metrology (Thailand)

Reference standards instrument for Electrical function
- Electrical and Electronics Institute; NSC Accredited Calibration No.0119

Result of Calibration:-
1. Function : Sound pressure level
Norminal Specified Sound Measured value | Deviated value™ |  Acceptance limit”
Frequency (Hz) Pressure level (dB) (dB) (dB) (dB)
1000 94 94.25 0.25 +0.40
1000 114 114,39 0.32 +0.40

2. Function : Frequency

Norminal Sound

Specified Frequency

Measured value

Deviated valuem

Acceptance timit™

Pressure level (dB) (Hz) {Hz) (96) (%)
94 1000 970.1 -2.99 =17
114 1000 967.4 -3.26 *1.7
Page 2 of 3
F-CAL-005 Ed.1




Pacific Luboratory Co., Lid.
P PACIFIC
LABORATORY CO., LTD. 14/5358 Moo 14 Tambol Bang Bua Thong

’;\) ELECTRICAL AND ELECTRONICS INSTITUTE T g e
(A FOUNDATION FOR INDUSTRIAL DEVELOPMENT Tl 0-2045-2446-7 Fa. : 0-245-3991
ELITTROAL AAD ELICTRONCS

Sound Level Meter Calibration Report
Certificate Mo.: CP20230151EA

Calibration Report i Calibrate No. ~ :  SLM 088/2566

Calibrate Date : March 31, 2023
3. Function : Total distortion + noise

Norminal Norminal Measured value" Acceptance timit™ Equipment ¢ Sound Calibrater
Sound Pressure level (dB) Freguency (Hz) (%) (%) Manutdcidie o TERS
GT 1000 7 30 Model/Type 1 TM-100
114 1000 1.4 30 Serial No. 1 220501964
Customer Name : uiEw grendunmined $iia
Uncertainty of measurement
i - i Instrument Manuf; el Serial No. Before After Ins| n
Function Uncertainty Max_:mum pestien i n (ki Mes e
uncertainty of measurement Adjust Adjust Result
Sound pressure level 0.10 dB 0.35 dB 1. | Sound Level Meter | ACO Co., Ltd. 6226 200044 939 94.0 Pass
Frequency 0.10 % 0.20 %
Total distortion + noise 0.40 % 1.00 % 114.1 114.0 Pass
2 Sound Level Meter | ACO Co,, Ltd. 6226 200032 94.9 94.0 Pass
Note: [1] The deviated value is the absolube valule of the difference between the measured value
and the corresponding specified sound pressure level 115, 1130 Rass
[2] The deviated value is the absolube valule of the difference in percent between the measured value 3. | Sound Level Meter | ACO Co,, Ltd. 6226 170091 93.6 94.0 Pass
and the comesponding specified frequency.
[3] The acceptance limit is for the deviated value. He A0 Has
[4] The measured value is the total distortion + noise, measured over the frequency range from 20 Hz to 20 kHz.
[5] The acceptance limit is for the Measured value.
Remarks: 1. Acceptance Umit was IEC 60942:2017 Class 2.
2. The coverage factor k = 2.00
- - End of Report - -
Approved By

Page 30f 3
F-CAL-005 Ed.1
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SCARLET | TECH

CERTIFICATE OF CALIBRATION

NO. 20221215051

Name of Product: Sound Level Meter
Maodel: 5T-11D
Serial Number: 820384
Specification: Class 1
Conclusion: Pass
Date of calibration: 2022-12-15
Due Date: 2023-12-14
Calibrated by;
I This report certifies that all calibration equipment used in the test is traceable with the internal 1509001 and meets all specifi Elven in the

Manual(s) or respectively surpass then, and applies only to the unit identified above.
il. This certificate is produced with advanced equipment & procedures which permit comprehensive quality assurance verification of all data supplied herain.
. This certificate of calibration shall not be reproduced except in full, without written permission of the Scarlet Tech Co Ltd Talwan,
1, Preliminary inspection:  OK

2. Type & serial No. of Microphone: AWA14425-54570 4. Measuring up limit: _140 dBA
3. Adjustments to indicated sound levels: 5. F ightings (# signal tests for Z weighting, other
Type of Calibrator_B&K 4231 electric signal tests. )

Sound Pressure Level_94.0 d8

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

Nomiral Frequency weighting / d& Nominal Frequency weighting / d&
frequency /Hz A c z frequency /Hz A c z
10 1.0 -14.6 0.2 1000 0.0 0.0 0.1
20 -50.3 6.4 04 2000 0.1 0.0 0.0
315 -30.4 -2.2 0.1 4000 1.3 -0.1 0.0
53 26.1 0.8 01 8000 12 -0.8 0.0
125 -16.3 0.2 02 12500 5.7 7.2 0.1
250 8.6 0.1 0.0 16000 A7 137 0.2
500 -32 0.1 0.0 20000 239 -25.8 08

6. Self-generated noise

Microphone replaced by electrical input signal device

B.8dB(A) B.4.d8(C) 15.9 dB(z)
7. F&S Weighting
Rate of the F weighting decrease (dB/s) 351
Rate of the S weighting decrease (dB/s) 44
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 SdB upper the lower limit linear operating range 0.1 dB
9. Tone burst response (A Weighting) :
Toneburst response /dB
Single Toneburst duration /ms
Larmula Latoman-la Lar-La Laeqr-La
500 0.0 4.0 29 =70
200 -10 T4 6.9 7.0
50 -18.1 -26.9 -26.9 <70
10 272 ! -36.0 70
10. Peak C sound level (500Hz) :
Cycle Onecycle | nominalvalue | Positive half | nominalvalue | 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.




APTITECH CALIBRATION CO-+
50/40 Moo 5 T- Lat Sawasi, A.Lamlukkas Pathumthani 121
Tel. +bk 2103-6290 Fax. +bb 2103-L292

™ FEER Email.sales@aptitech-cal.com
Items jue/d APTITECH
e/ value/dB Error/dB
Laeq,T 103.2 103.2 0.0
- o o - CERTIFICATE OF CALIBRATION
= Certificate Number : SC230108
Lo 108.8 1088 00
150 s20 a Customer : Pacific Laboratory Co.,Ltd.
i 01 Address : 14/5358 Moo 14 Tambol Bang Bua Thong, Amphoe Bang Thong,
90 169 768 01 Nonthaburi 11110
195 75.0 749 01
Description : Sound Level Meter W/0 Number ¢ 8C230108
Uncertainty of measurement results: 0.4 d8 (k=2 Manufacturer 2400 Caltration Looall : Laboratory
Model : 6236 Ambient Temperature : 22%2°C
Serial Number s 222171 Ambient Humidity : 55 15 %RH
ID. Number : NfA Received Date 1 24-Feb-23
Environment conditions: This certifies that the above instrument was calibrated in compliance with the Calibration Systems Requirement of
Air temperature: 20 °C ISO/IEC 17025:2017 in dance with refs ip jures. Standards used to perform this calibration are
Relative humidity: _ 60 % 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
Static pressure: 1018 kPa Unit)
References: t
M ement uncertainties at the time of test are given where applicable. They are calculated in accordance with
1EC 61672-3 Sound Level Meters Part 3: Periodic tests 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 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 CP20220161EA TISI: 22-LB0O125 13-May-24
Authority of Calibration

Calibration Date : 27-Feb-2023
Issued Date : 2-Mar-2023
Calibrated By : Mr. Sataporn Petnoi



50/40 Moo 5 T. Lat Sawai. A.Llamlukka. Pathumthani 121
Tel. +bb 2103-L290 Fax. +bb 2103-k291

Email.sales@aptitech-cal.com
CALIBRATION REPORT
Certificate Number : SC230108
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
pracedure. 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 Measurement (Slow Mode)

Function UUC Range Standard Value UUC Reading UUC Error (£) Uncertainty
LA 40-130 dB 93.86 dB 93.7 dB -0.16  dB 060 dB
113.87 dB 113.7 dB -0.17 dB 0.60 dB
LC 40-130 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
B d Level M t (Fast Mode)
Function UUC Range Standard Value UUC Reading UUC Error (£ Uncertainty
LA 40-130 dB 93.86 dB 93.7 dB -0.16 dB 060 dB
113.87 dB 113.7 dB -0.17 dB 0.60 dB
LC 40-130 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 ---

APTITECH Email. salesdaptitech-cal.com

APTITECH CALIBRATION CO

50/40 Moo 5 T- Lat Sawai. A.Lamlukka. Pathumthani 131
Tel. +bb 2103-b290 Fax. +bbk 2103-b291

CERTIFICATE OF CALIBRATION

Certificate Number : SC230103

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

Description : Sound Level Meter W/O Number : BC230103
Manufacturer : ACO Calibration Location : Laberatory
Model 1 6236 Ambient Temperature i v I R
Serial Number : 222166 Ambient Humidity : 55 £ 15 %RH
ID. Number : NfA Received Date : 24-Feb-23

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 (5]
Unit).

Measurement uncertainties at the time of test are given where applicabl They are cal i in aceordance 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 uncertainty of measurement
multiplied by coverage factor k=2 such that the coverage prabability corresponds to approximately 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 CP20220161EA TISI: 22-LB0125 13-May-24
Authority of Calibration

Calibration Date ; 27-Feb-2023
Issued Date : 2-Mar-2023
Calibrated By : Mr. Sataporn Petnoi




Email. i o i
APTITECH mail-sales@aptitech-cal.com

APTITECH CALIBRATION CO.+
50/40 Moo 5 T. Lat Sawai. A.Lamlukka. Pathumthani 12150
Tel. +bb 2103-k290 Fax- +bk 2103-L251

CALIBRATION REPORT

Certificate Number : SC230103
Calibration Method
The Unit Under Calibration (UUC) was calibrated by comparison measurement with sound level calibrator. The

calibration has been plished in an bient 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 Measurement (Slow Mode)
Function UUC Range Standard Value UUC Reading UuUC Error () Uncertainty
LA 40-130 dB 93.86 dB 939 dB 0.04 dB 0.60 dB
113.87 dB 113.8 dB -0.07 dB 0.60 dB
LC 40-130 dB 93.86 dB 93.9 dB 0.04 dB 0.60 dB
113.87 dB 113.8 dB -0.07 dB 0.60 dB
8 d Level M t (Fast Mode)
Function UUC Range Standard Value UUC Reading UUC Error {¥) Uncertainty
LA 40-130 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
LC 40-130 dB 93.86 dB 938 dB -0.06 dB 0.60 dB
113.87 dB 113.8 dB -0.07 dB 0.60 dB

--- End of Certificate ---

© FM-7.8-01-001 (3

Email.salesdaptitech-cal.com ,
APTITECH ’ N

APTITECH CALIBRATION CO- 4

50/40 Moo 5 T. Lat Sawai~ A.Lamlukkas Pathumthani lél
Tel. +bb 2L03-L290 Fax. +bb 2103-L291

CERTIFICATE OF CALIBRATION

Certificate Number : SC230107

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

Description : Sound Level Meter W /0 Number : 8C230107
Manufacturer : ACO Calibration Location : Laboratory
Model 1 6236 Ambient Temperature T 22+2°C
Serial Number 222170 Ambient Humidity : 5515 %RH
1D. Number : N/A Received Date : 24-Feb-23

This certifies that the above instrument was calibrated in compliance with the Calibration Systems Requirement of
IS0/IEC 17025:2017 in accordance with refe 1 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 (Sl
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 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 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, eabili Due Date
Sound Level Calibrator 141011576 CP20220161EA TISI: 22-LB0125 13-May-24
Authority of Calibration

Calibration Date : 27-Feb-2023
Issued Date : 2-Mar-2023
Calibrated By : Mr. Sataporn Petnoi




Email. i _ ;
APTITECH ma salesdaptitech-cal.com

APTITECH CALIBRATION CO- 4+ LTD
50/40 Moo 5 T. Lat Sawai+ A-Lamlukka. Pathumthani 12350
Tel. +bb 2103-6290 Fax.+bbk 2303-L291

CALIBRATION REPORT

Certificate Number : SC230107

Calibration Method
The Unit Under Calibration (UUC) was calibrated by parison 1t with sound level calibrator. The
calibration has been lished 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 M t (Slow Mode)
Function UUC Range Standard Value UUC Reading UUC Error {¥) Uncertainty
LA 40-130 dB 93.86 dB 93.8 dB -0.06 dB 0.60 dB
113.87 dB 113.8 dB -0.07 dB 060 dB
LC 40-130 dB 93.86 dB 938 dB -0.06 dB 060 dB
113.87 dB 1138 dB -0.07 dB 0.60 dB
8 d Level M t (Fast Mode)
Funection UUC Range Standard Value UUC Reading UuC Error (2) Uncertainty
LA 40-130 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
LC 40-130 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

--- End of Certificate ---

© FM-7.8-01-001 (

APTITECH CALIBRATION CO.

50/40 Moo 5 7. Lat Sawai- A.Lamlukka, Pathumthani 121
Tel. +bb 2L03-k290 Fax. +bh 2103-L291
Email. salesdaptitech-cal.com

CERTIFICATE OF CALIBRATION

Certificate Number : SC230097

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

Description : Sound Level Meter W /O Number : BC230097
Manufacturer 1 ACO Calibration Location : Laboratory
Model : 6236 Ambient Temperature 1 2222°C
Serial Number + 222133 Ambient Humidity : 55 ¢ 15 %RH
ID. Number : NfA Received Date : 24-Feb-23

This certifies that the above instrument was calibrated in compliance with the Calibration Systems Requirement of
ISO/IEC 17025:2017 in accordance with ref i proced - Standards used to perform this calibration are
certified by or traceable to National Institute of Metrology (Thailand) and/oer 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 calculated in accordance with

the method described in The Expression of Uncertainty and Confid in M ment (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 ponds to approxi 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 CP20220161EA TISI: 22-LB0125 13-May-24
Authority of Calibration

Approved Signatory Calibration Date : 27-Feb-2023
Issued Date : 2-Mar-2023

Calibrated By : Mr. Sataporn Petnoi




APTITECH CALIBRATION CO

Tel. +bb 2103-b290 Fax. +bb 2L03-b251
Email. salesdaptitech-cal.com

APTITECH NS

CALIBRATION REPORT

Certificate Number : SC230007

Calibration Method

The Unit Under Calibration (UUC) was calibrated by parison I 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 function of use : Good
Results of Calibration © Without any adjustment
Sound Level M t (Slow Mode)
Function UUC Range Standard Value UUC Reading UUC Error () Uncertainty
LA 40-130 dB 93.86 dB 93.8 dB -0.06 dB 0.60 dB
113.87 4B 1138 dB -0.07 dB 0.60 dB
Lc 40-130 dB 93.86 dB 938 dB -0.06 dB 0.60 dB
113.87 dB 113.8 dB -0.07 dB 0.60 dB
Sound Level M t (Fast Mode)
Function UUC Range Standard Value UUC Reading UUC Error {#) Uncertainty
LA 40-130dB 93.86 dB 93.8 dB -0.06 dB 0.60 dB
113.87 dB 113.7 dB -0.17 dB 0.60 dB
LC 40-130 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 ---

= Email. sales@aptitech-cal.com
ITECH ’

APTITECH CALIBRATI ¥

50/40 Moo 5 T- Lat Sawai+ A.Lamlukka. Pathumthani 1215
Tel. +bb 2L03-b290 Fax. +kb 2103-L291

CERTIFICATE OF CALIBRATION

Certificate Number : 3C230040

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 SC230040
Manufacturer : ACO Calibration Location : Laboratory
Model : 6236 Ambient Temperature 1 2222°C
Serial Number : 222049 Ambient Humidity 1 55115 %RH
ID. Number ¢ N/A Received Date : 13-Jan-23

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
(S 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 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 approximately 95%. This
result of calibration was found accurate as shown on date and vlace of calibration onlv.

Standard Equipments

Description Serial No. Certificate No. Traceabili Due Date
Sound Level Calibrator 141011576 CP20220161EA TISI: 22-LB0125 13-May-24

Authority of Calibration

Approved Sigr;atory Calibration Date : 15-Jan-2023
Issued Date : 20-Jan-2023
Calibrated By : Mr. Sataporn Petnoi




Email. salesdaptitech-cal.co
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APTITECH CALIBRATION

Tel. +bk 2103-L290 Fax. +bb 2303-L291

CALIBRATION REPORT

Certificate Number : SC230040

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 function of use : Good
Results of Calibration ¢ Without any adjustment
8 d Level M. t (Slow Mode)
Function UUC Range Standard Value UUC Reading UUC Error () Uncertainty
LA 40-130 dB 94.00 dB 93.8 dB -0.20 dB 060 dB
114.00 dB 113.8 dB -0.20 dB 060 dB
Lc 40-130 dB 94.00 dB 93.8 dB -0.20 dB 0.60 dB
11400 dB 113.8 dB -0.20 dB 060 dB
Sound Level Measurement (Fast Mode)
Function UUC Range Standard Value UUC Reading UUC Error (£) Uncertainty
LA 40-130 dB 94.00 dB 93.7 dB -0.30 dB 0.60 dB
114.00 dB 1137 dB -0.30 dB 0.60 dB
Lc 40-130dB 94.00 dB 93.8 dB -0.20 dB 0.60 dB
114.00 dB 1137 dB -0.30 dB 0.60 dB
--- End of Certificate ---

TITECH Email. sales@aptitech-cal.com

50/40 Moo 5 T Lat Sawai- A.Lamlukka~ Pathunthani 12150
Tel. +bb 2103-b290 Fax. +bbk 2303-L291

CERTIFICATE OF CALIBRATION

Certificate Number : SC230038

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 : 8C230038
Manufacturer : ACO Calibration Location : Laboratory
Model : B236 Ambient Temperature : 2222°C
Serial Number 1 222047 Ambient Humidity : 55 % 15 %RH
ID, Number : NfA Received Date : 13-Jan-23

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
ceriified 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 calculated 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 uncertainty of measurement
multiplied by coverage factor k=2 such that the coverage probability corresponds to approximately 95%. This
result of calibration was found accurate as shown on date and place of calibration onlv,

Standard Equipments

Description Serial No, Certificate No. Traceability Due Date
Sound Level Calibrator 141011576 CP20220161EA TISI: 22-LB0125 13-May-24
Authority of Calibration

Approved Signatory Calibration Date : 15-Jan-2023

Issued Date : 20-Jan-2023
Calibrated By : Mr, Sataporn Petnoi
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APTITECH CALIBRATION CO

50/40 Moo 5 7. Lat Sawai- A.Lamlukka. Pathumthani 121
Tel. +bk 2303-b290 Fax. +kk 2303-L291

il. itech-cal.
APTITECH Ema salesdaptitech-cal.com

L 2,
APTITECH CALIBRATION CO-SLT
50/40 Moo 5 T.Lat Sawai+ A.Lamlukka. Pathumthani 12150
Tel. +bb 2103-6250 Fax. +bkk 2103-L291

APTITECH Email. salesdaptitech-cel.com

CALIBRATION REPORT

Certificate Number : SC230038

CERTIFICATE OF CALIBRATION

Certificate Number : SC230020

Calibration Method Customer : Pacific Laboratory Co.,Ltd.

Address : 14/5358 Moo 14 Tambol Bang Bua Thong, Amphoe Bang Thong,

The Unit Under Calibration (UUC) was calibrated by comparison measurement with sound level calibrator. The Nonthaburi 11110

calibration has been accomplished in an ambient environment controlled, base on the in-house calibration
pracedure. The identification of the laboratory’s calibration procedure employed are CP-7.2-01-107

Description : Sound Level Meter W/O Number : 8C230020
Calibration Results Manufacturer : ACO Calibration Location : Laboratory
Model : 6236 Ambient Temperature R R Rl o
Appearance and function of use : Good Serial Number 1 222019 Ambient Humidity 1 55% 15 %RH
Results of Calibration : Without any adjustment ID. Number : NJA Received Date : 04-Jan-23
8 d Level M t (Slow Mode)
This certifies that the above instrument was calibrated in compliance with the Calibration Systems Requirement
Function UUC Range Standard Value UUC Reading UuC Error (2) Uncertainty of ISO/IEC 17025:2017 in accordance with referenced procedures. Standards used to perform this calibration
LA 40-130 dB 94.00 dB 937 dB .0.30 dB 060 dB 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
114.00 dB 1136 dB -0.40 dB 0.60 dB {SI Uni).
LC 40-130 dB 94.00 dB 93.7 dB -0.30 dB 0.60 dB Measurement uncertainties at the time of test are given where applicable. They are calculated in accordance with
114.00 dB 113.6 dB 0,40 dB 0.60 dB 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 approximately 95%. This
Sound Level Measurement (Fast Mode) result of calibration was found accurate as shown on date and place of calibration onlv.
Function UUC Range Standard Value UUC Reading UUC Error (%) Uncertainty Standard Equipments
LA 40-130 dB 94.00 dB 93.7 dB -0.30 dB 0.60 dB Description Serial No. Certificate No. Traceabili Due
114.00 dB 113.7 dB 0,30 dB 0.60 dB Sound Level Calibratar 141011576 CP20220161EA TISI: 22-LB0125 13-May-24
LCc 40-130 dB 94.00 dB 937 dB -0.30 dB 060 dB
114.00 dB 113.7 dB -0.30 dB 0.60 dB
--- End of Certificate ---
Authority of Calibration

Approved ﬁgnalory Calibration Date : 05-Jan-2023
Issued Date : 10-Jan-2023

Calibrated By : Mr. Rattapong Janpanya
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APTITECH CALIBRATION

50/40 Moo 5 T. Lat Sawai+ A.Lamlukkas Pathumthani 121
Tel. +bb 2103-kL290 Fax. +bk 2103-E291

APTITECH Email. salesdaptitech-cal.com

CALIBRATION REPORT

Certificate Number ; SC230020
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 ecalibration

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 M (Slow Mode)
Function UUC Range Standard Value UUC Reading UUC Error (*) Uncertainty
LA 40-130 dB 93.86 dB 93.7 dB -0.16 dB 0.60 dB o
11387 dB 1137 dB 017 dB 060 dB AMANUINT 5-5
174
Lc 40-130 dB 93.86 dB 93.7 dB -0.16 dB 0.60 dB = 2 N a 4 °
& ANUI
113.87 dB 1136 dB 027 dB 0.60 dB Lana'ﬁﬁa‘uL‘VIEJ‘ULﬂiamam'ﬁl’uﬂi%w@mn

Sound Level Measurement (Fast Mode)

Function UUC Range | Standard Value UUC Reading UUC Error (£} Uncertainty
LA 40-130 dB 93.86 dB 936 dB -0.26 dB 0.60 dB
113.87 dB 1136 dB -0.27 dB 0.60 dB
LC 40-130 dB 92.86 dB 936 dB -0.26 dB 0.60 dB
113.87 dB 1136 dB -0.27 dB 060 dB

--- End of Certificate —--




A
SRR

T
Calibratech Co.,Ltd. fal NSC-TISI-TIS 1 7025
7/106-7 Moo 2. Sukh h 3 Rd., B Pakkred, 11120 GALIBRATION 0030
Tel (02) 964-621 1 Fan (02) 964-5155, e-mail : calibratech. caliiyahoo.com, calibrmiech. cald il.com :
Certificate of Calibration

Certificate No. : 65-420108-1 Page : 10f2
Submitted by : Pacific Laboratory Co.,Ltd,

14/5358 Moo 14, T, Bang Bua Thong, A. Bang Bua Thong. Nonthaburi 11110 Thailand
Equipment : pH Meter with electrade

pH meter

Manufacturer : Eutech Model @ pH 700

Range : A pH Resolution : 0.01 pH

Serial No. : 2841305 ID No. : LAB-PH-002

Electrode

Model : NiA Serial No. : 3093341
Environment : On site calibration was carried out at the Laboratory Pacific Laborwiory Co..Lid.

Ambient Temperature :© 125210 25.8)° C

Relative Humidity e (5010 33) %
Date of Received : 17 D ber 2022

Date of Calibration : 17 December 2022
Date of Issue : 19 December 2022
Calibrated by : Bunjerd Masri
Calibration Method : 1 poyse method CAL-M4201 direct measurement by using standard voltage calibrator
and using certified reference material (CRM)

Reference Standard Instruments : This certification is ble to the | ional System of Units
1. Multiproduet Calibrator
113 Mo, Cen, No, Due Date Traceability
400005 SG-E-00473/64 27 Aug 2023 National Institute of Metrology Thailand (NIMT)

2. Standard Buffer Solution
pH Cer.No,  LotNo.  [Exp.Date Traceability

4008 61235182 837394 11 Dee 2024 CPA Chem Lid. Aceredited 1o 1S0 17034 and ISO/EC 17025
G986 61267169 857395 11 Dec 2023 CPA Chem Lid. Aceredited 1o 1SO 17034 and ISOEC 17025
10.010 6126048 857396 11 Dee 2023 CPA Chem Lid. Accredited 1o 180 17034 and 1SOAEC 17025
Approved by :
The Uncerainties are for a confidence probability ol approxi ly 9595 &
This cerificale may not be reproduced other than in full except with the prior written approval of the Calibratech Co.,Lid. .
=

CAL-FOO31-03

CAL

Calibratech Co.,Ltd.
T106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpol, Pakkeed, Nomthabiri 11120
Tel (021 964-6211 FaxA02) 964-5135, e-mail : cal i yaby b iLcom

Certificate of Calibration

Certificate No. :  65-420108-1 Page : 2 0f2

Result of Calibration :

UUC Condition As-Received 1 Goo

Funetion : Electrical measurement
pH meter

Perfarming standard eurve by Multiproduet Calibratar at pH (47,10}

Adjustment Curve Applied Voltage | Mominal Value | UUC Reading Correction Uncertainty
at nominal pH { mv) {pH) { pHI|t mV) {mV) [£mV)
177 4800 4 4.0 177.5 o 012
4.7, 10 0.0000 7 00 | 00 i 0086
1774500 1 10.00 | -177.5 00 02
Funetion : pH meter with electrode

Performing a three - buffer standard eurve using bufTer nominal PH{4,7,10)

Adjusiment Curve Standard Buffer | UUC Reading Correction Uneertainty
at nominal pH (pH) (pH) {pH ) (+pH)
4008 4. (L.{H) (.0097
4.7.10 6.586 T -l n.on
o LX) (LR [IATIES

Remark
UUC : Unit Under Calibration

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

providing a level of confidence of approximately 95%

“AL-FOO31-03

e
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Calibratech Co.,Ltd.
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NSC-TISI-TIS1 7025

Certificate No. :

Submitted by :

Equipment :

Environment :

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

Calibration Method :

3 Rd., Bangp Pakkred, Noath
Teli02) 964-621 | Fax,(02) 964-5158, e-mail - alidyai P

i 11120 CALIBRATION 0030

com

Certificate of Calibration

65-400648-1 Page : 1of2

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

Digital Thermometer with Thermistor probe
Temperature [ndicator

Manufacturer : Lutech Maodel : pH 700
Range : N/A c Resolution : 0.1  "C
Serial No. : 2841305 1D Ne. : LAB-PH-002

Thermistor probe
Model NIA
Diameter : 3 mm. Length : 15 mm,
Serial No. © PHSTEMBOIP 049 1D Ne. : LAB-PH-002
O site calibration was carried out at the Laboratory, Pacific Laboratory Co.. Lid

(25210258 "C

(50 10 55) Y%

(220,010 222.0) VAC

Sheath Material @ Stainless

Ambient Temperature :
Relative Humidity
Line Voltage

17 December 2022

17 December 2022

19 December 2022
Bunjerd Masn

This i

by compared with PR in the liquid bath at the C

was calibrated by In-house method comparison technique CAL-M4003

P

The temperature scale used was based on 1T5-90

Reference Standard Instruments :

This certification is traccable to the International System of Units

1. Platinum Resistance Thermometer (PRT)

1D No. Cen. No.  Due Date Tragenbility

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

2, Standard Digital Ther

1D No. Cert. No,  Due Date Traceability

400033 126509 22 Feb 2024 National Institwte of Metrology Thailand (NIMT)

Approved by
The U inties are for a il probability of approximately 95% *
This ceri miay not be fuced other than in {ull except with the prior writlen approval of the Calibratech Co, Ltd. &
=

CAL-FOO31-03 = emaas

CAL

Calibratech Co.,Ltd.

7106-7 Moo 2, Sukhaprachasan 3 Rd, Bangpood, Pakkred, Nonthaburi 11120

Tel.02) 964-6211 Fax,(02) 9645153,

Certificate No. :

Result of Calibration :
UUC Condition As-Received :

Funetion :

e-mal :

iLeom

Certificate of Calibration

65-400648-1

Without Adjustment

Gl

Temperature measurement

Immersion Depth| Standard Reading]  UUC Reading Correction Uncertainty
 mm. ) (] [ o} ("c) (£C)
(15 25003 249 0l oy

Remark

UUC : Unit Under Calibration

This result of calibrtion wis found aceurate as shown on date and place of calibration only,

This reported uncertainly of measuremen! wirs based on dard

providing a level of confidence of approximaely 95%

plied by a

Page : 20f2

ge factork =2,




CAL i

Calibratech Co.,Ltd. b et sl 8
7/106-7 Moo 2, Sukhay 3 Rd, Hangpood, Pakkred, N 1320 CALIBRATION 0030
Tl 102} 964-6211 Fa (02) 963-5155, e-mail . calibrutech. caliyahoo.com, calibratech cak@hotmail com
Certificate of Calibration
Certificate No. : 65-400656-1 Page : 10f2
Submitted by : Pacific Laboratory Co., Lid.
14/5358 Moo 14, T. Bang Bua Thong,
A. Bang Bua Thong, Nonthaburi 11110 Thailand
Equipment : Liquid in Glass Thermometer
Manufacturer : SK Model : NfA
Range : 0°Cto 100°C Resolution : | "C
Serial No. : N/A Immersion : Total
ID No. : LAB-TG-017
Environment : Ambient Temperawre : (23 +2) "C
Relative Humidity : (50 +15) %
Line Voltage s (220 + 22) VAC
Date of Received : 17 December 20122
Date of Calibration : 20 December to 22 December 2022
Date of Issue : 22 December 2022
Calibrated by : Chortip Samchusri
Calibration Meth ¥ This i was calibrated by In-house hod compari; hnique CAL-M400]
based on ASTM E77-07 by compared with PRT in the liquid bath at the lled temp
The temperature scale used was based on 1TS-90
Reference Standard Instruments : This certification is traceable to the International System of Units
1. Plati: Resi e Th {PRT)
1D No. Cenm. No.  Due Date Traceability
400001 TT-0016-22 07 Feb 2024 National Institute of Metrology Thailand (NIMT)
2. Standard Digital Ther
1D No. Cert. No.  Due Date Traceability
400003 21E1850 14 Jun 2023 National Institute of Metrology Thailand (NIMT)
400004 21E1830 14 Jun 2023 National Institute of Metrology Thailand (NIMT)
Approved by :
The Uineertainties are for a confid probability of approximately 95%

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

AL-FO03 =03

CAL

Calibratech Co.,Ltd.
T06-T Moo 2, 3Rd, B d, Pakkred. Nonilsab 2o
Tel 021 964-6211 Fax (02) 964-5 1 55, e-mail - calib caligyahoo con, calihotmail.com

Certificate of Calibration

Certificate No. :  65-400656-1 Page : 20f2

Result of Calibration : Without Adjusiment

UUC Condition As-Received 1 Goud

Funetion : Temperature measurement
lee point cheek : UUC* reading 0 € Standard reading 033" C
Standard Reading| UUC Reading Comection Uncenainty
L€ ("C) (e (+C)
43008 4 0.3 .31
oonTe n (1)) 0.31
402272 40 .2 (31
Remark

UUC : Unit Under Calibration

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

This reported encertainty of mensurement was based on o dard Tiainty iplied by a age factork =2,

providing a level of confidence of approximately 95%

A L-FOO31-03




TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES ¥
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 Cert.No.: 23TW28
TEL. 0-2717-3000 FAX. 0-2719-0484 Page.: 2 of 2

Condition of this result of calibration

Cert.No.: 23TW28

Page.: 1 of 2 1. Reference Standard Instruments :
This certification is traceable to the International System of Unit through the reference standards
3 2 laboratory of Industrial Calibration Center, Technology Promotion Association (Thailand-Japan).
Certificate of Testing 4 o ‘ pan)
I L .
Equipment : DO Meter nstruments Serial No ID No. Certificate No Due Date
1) Burette - 130BU10 21CG1389 25 Mar 2023
Manufacturar : AZ 2) Balance 1126143764 140RC004 22MMS50 20 Sep 2023
Model : 86031 2. Standard Material :-
Serial No. : 1041263 Material Manufacturer Lot.No. Assay
ID No. : LAB-DO-002 Sodium Thiosulfate pentahydrate Merck AM1763316 100.2%
Received Date : 30 January 2023
Result : Dissolved Oxygen Meter Adjustment With Air 100 %

Test Date : 31 January 2023 SR
Referancs : 2301-0980WN-1 Dissolved Oxygen Probe No.: 10426897
Submitted by : Pacific Laboratory Co.,Ltd. Titration Method DO Meter

14/5358 Moo 14 Tambol Bang Bua Thong, . ciomaz . Standard Deviation

Amphoe Bang Bua Thong, Nonthaburi 11110 (Azide Modification Method) Reading

i i L

Laboratory Condition : Temperature (25+5)°C (mglL) (mglt) (mg/L)

Humidity (50 £ 20) % 2 5
Test Procedure : In - house method : CP-CHS iy 412 0.045

by Comparison Technigue with Azide Modification Method

Tested by : Walalak Sirithean

This report was certified only for the instrument we tested.lt is allowable to use for study
the system efficiency, The environmental impact control and present to organization it may concerned

Approved by : =5 i Intend to use for advertising and referral purpose is prohibited. This report may not be reproduced

Al other in full without written approval of the laboratory
[/} Malee Butkruea
Saithip Meangmai
(N p g G
( ) Warakom Lemgagtrakul
Issue Date : 2 February 2023

s 0307080 a 1146510



TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CALIBRATION AND TESTING EQUIPMENT SERVICES Cert.No.: 22CH1439

Page.: 2of 2
53404 PATTANAKARN ROAD SOI 18, SUANLUANG. SUANLUANG BANGKOK 10250 Condihnn of this calibration result
TEL.0-2717-3000-24  FAX.(0-2719-9484
1. Reference Standard Instruments :
This certification is traceable to the International System of unit (SI unit) through
Technology Promotion Association (Thailand-Japan).
Cert.No.: 22CH1439
. . . .
Certificate of Calibration PR Tt nstruments  Serial No. 1D No. Certificate No. ~ Due date
Equipment : Turbidity Meter 1) Thermo-Hygrograph 1103328 130EC010 22H1313 12 June 2023
2) Electronic Balance B134206712 140RCOO07 22MM181 22 Feb 2023
Manufacturer : EZONDO
Model : TUB-430 2. Standard Material : The Formazin suspension has been prepared gravimetric from
Serial No. : 1000048
Material Manufacturer Lot No. Assay
ID. No. : LAB-TB-001 1) Hexamethylenetetramine HIMEDIA 0000493947 99.65%
Condition As-Received: Used Item 2) Hydrazinium Sulfate HIMEDIA 0000522014 99.40%

Received Date :
Calibration Date :
Reference :

Submitted by :

Ambient Temperature :
Relative Humidity :
Calibration Procedure :

Calibrated by :

Approved by :

(/)Malee Butkruea
{ ) Saithip Meangmai

( )Warakorn Lerngagtrakul

Issue Date :

19 October 2022
20 October 2022
2210-0648WN-1

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

(25 + 2.5) °C

(50 + 20) %

In - house method : CP-CH11
based on direct measurement by
using Formazin standard solution

Walalak Sirithean

26 October 2022

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

3. This certificate is valid only to the item calibrated on date and place of calibration,

Calibration result

Performing three - Formazin suspension standard curve by using 0,100,800 NTU
Turbidity Meter Serial Number : 1000048

Standard UUC* Reading Uncertainty of | Coverage
Formazine suspension Measurement Factor
(NTU) (NTU) (£NTU) k

0 0.00 0.0082 2.00
20 209 0.39 2.00
100 100.1 0.70 2.1
800 800 21 213

Remark - UUC* = Unit Under Calibration

- NTU = Nephelometric Turbidity Units

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
factor k, providing a level of confidence of approximately 95 %.
-00o-

This certificale may mol be repeoduced ather than in full, except with the prior writien

approval of the head of Calibration and Testing Equipment Services.

A 0009902 a 1132045



QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax. (662) 809-4584

QUALITY CALIBRATION CO.,LTD. 4\\5’:‘/
235 Peichknsem 63/2 Road, Laksong, Bangkae, Bangkok 10160 =
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584 =
www.gealibration.com ly‘@w NETETS S
CERTIFICATE No : 22T8890 PAGE: 1 OF 2

REFERENCE No : 66223-4
Certificate of Calibration

EQUIPMENT : INCUBATOR

MANUFACTURER : AQUA LYTIC

MODEL : TC1358

SERIAL No : 0614/000033

D No : LAB-IB-001

CONDITION AS RECEIVED : USED ITEM

SUBMITTED BY : PACIFIC LABORATORY CO., LTD.

14/5358 MOO. 14 TAMBOL BANGBUA THONG
AMPHOE BANG NUA THONG, NONTHABURI 11110

CALIBRATED BY : CHAICHARN CH.
CALIBRATION DATE : 01-Aug-22

ra
APPROVED BY :
ISSUED DATE :
RECEIVED DATE - 01-Aug-22

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF
QUALITY CALIBRATION CO., LTD.

F-GOIOREV : 02

CERTIFICATE No : 22T8§890 » PAGE:20F2
Calibration Report
EQUIPMENT :  INCUBATOR
MANUFACTURER $ AQUA LYTIC
MODEL H TC1358
1D No H LAB-IB-001 SN H 0614/000033
RECEIVED DATE 3 01-Aug-22 CALIBRATION DATE : 01-Auvg-22
AMBIENT TEMPERATURE H 26°%C%1°C RELATIVE HUMIDITY H 53 %RH = 10 %RH
ON S OF JBRAT!

- THIS INSTRUMENT WAS CALIBRATED ACCORDING TO TLAS G-20 BY COMPARISON WITH CALIBRATED THERMOCOUPLE
TYPE K UNDER NO LOAD CONDITION. THE THERMOCOUPLES WERE PLACED ON NINE POINTS AND LOCATED ONE
THERMOCOUPLE IN EACH OF THE EIGHT CORNERS OF THE CHAMBER AND WAS AWAY FROM THE EACH WALL OF § cm
TO 10 em. AND PLACED THE NINTH THERMOCOUPLE WITHIN 2.5 em. OF THE GEOMETRIC CENTER OF THE CHAMBER. THE
UNIFORMITY WAS MEASURED BETWEEN REFERENCE PROBE AND OTHER PROBES AT THE SAME TIME.

. REFERENCE STANDARD INSTRUMENTS :-

[

INSTRUMENT MODEL SERIAL No CERTIFICATENs  DUEDATE
1) DATA LOGGER. WITH TC TYPE K HYDRA 2635A 009008 22T7512 05-Jul-23

« THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY.
. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.
- THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-
- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH QUALITY CALIBRATION CO.LTD.
RESULT OF CALIBRATION :- WITHOUT ADJ USTMENT

GENERAL INFORMATION

oW

Overall Ambient Temperature around the Chamber (*C) variation : 7

Overall Line Voltage (V) variation : 10

|Instrument_Condition : Normal

CHAMBER PERFORMANCE
C 1l Indicating | Temy Temp Overall
Temperature | Temperature Stability Uniformity Variation
(C) {°C) #*C) (°C) (C)
20.0 20.0 0.63 048 1.43

TEMPERATURE MEASUREMENT ACCURACY TEST
licating Measured Tem °C) at d Locations U inty

TempeC) [ #1 [ #2 | # #4__ | Ref.5 | #6 #1 | %8 [ w (C)
20,0 2007 | 2008 | 20.07 | 2007 | 20.11 | 20.07 1 2001 | 1996 | 19.83 091

NOTE 1 : THE UNCERTAINTY OF MEASUREMENT EXCLUDED TEMPERATURE UNIFORMITY OF THE CHAMBER.
NOTE 2: LOCATION 5 WAS REFERENCE LOCATION,
NOTE 3 : THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA.
THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY A
COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%,
END OF CALIBRATION REPORT



QUALITY CALIBRATION CO.,LTD. S
235 Petchkasem 63/2 Road, Laksong, Banghae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584
www.qcalibration.com ‘,:‘_TI\M KCTmISNG:
CERTIFICATE No : 22T8889 PAGE: 1 OF2
REFERENCE No : 66223-3
Certificate of Calibration
EQUIPMENT 3 HOT AIR OVEN
MANUFACTURER H MEMMERT
MODEL : UNSS
SERIAL No : B214.1879
ID No 5 LAB-OV-001
CONDITION AS RECEIVED : USED ITEM
SUBMITTED BY z PACIFIC LABORATORY CO., LTD.
14/5358 MOO. 14 TAMBOL BANGBUA THONG
AMPHOE BANG NUA THONG, NONTHABURI 11110
CALIBRATED BY : CHAICHARN CH.
CALIBRATION DATE : 01-Aug-22
APPROVED BY : )
ISSUED DATE i 02-Aug-22
RECEIVED DATE H 01-Aug-22

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF
QUALITY CALIBRATION CO., LTD.

F-GOIOREV : 02

QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

CERTIFICATE No : 22T8889 PAGE:20F2

Calibration Report

EQUIPMENT 1 HOTAIR OVEN

MANUFACTURER :  MEMMERT

MODEL :  UNSS

1D No ¢ LAB-OV-001 SN : B214.1879

RECEIVED DATE t Ol-Aug22 CALIBRATION DATE t o OleAug2

AMBIENT TEMPERATURE  :  26°Cz | °C RELATIVE HUMIDITY T 53%RH= 10 %RH
OF ULTS OF CALIBRATION

1. THIS INSTRUMENT WAS CALIBRATED ACCORDING TO TLAS G-20 BY COMPARISON WITH CALIBRATED THERMOCOUPLE
TYPE K UNDER NO LOAD CONDITION. THE THERMOCOUPLES WERE PLACED ON NINE POINTS AND LOCATED ONE
THERMOCOUPLE IN EACH OF THE EIGHT CORNERS OF THE CHAMBER AND WAS AWAY FROM THE EACH WALL OF 5 cm
TO 10 em. AND PLACED THE NINTH THERMOCOUPLE WITHIN 2.5 cm. OF THE GEOMETRIC CENTER OF THE CHAMBER. THE
UNIFORMITY WAS MEASURED BETWEEN REFERENCE PROBE AND OTHER PROBES AT THE SAME TIME.

2. REFERENCE STANDARD INSTRUMENTS -

INSTRUMENT MODEL SERIAL No CERTIFICATE No
1) DATA LOGGER WITH TC TYPE K HYDRA 26354 7903007 2217512 05-Jul-23

3. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY.,

4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.

5. THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-

- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH QUALITY CALIBRATION CO,.LTD.
RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT
GENERAL INFORMATION
3 p Overall Ambient Temy around the Chamber (°C) variation : 0

Overall Line Voltage (V) variation : 10

Instrument Condition : Normal
|Chamber Size [-E‘ L*H]): 40*33*40 cm

CHAMBER PERFORMANCE
Controll Indicating | Temy Temp Overall
Temperature | Temperature Stability Uniformity Variation
[.%] () (=°C) (*c) C)
104.0 104.0 041 1.27 141
180.0 180.0 0.67 227 244
TEMPERATURE MEASUREMENT ACCURACY TEST
Ci | Indicating MmmlTegEramg"C! at Spread Locations U y
Temp (°C) | Temp (°C) #1 #2 #3 #4 Ref. 5 #6 #7 #8 #9 (£°C)
104.0 104.0 104.09 | 103.96 | 103.60 | 103.84 | 103.93 | 103.57 | 103.64 103.15 | 103.76 0.83
180.0 180.0 179.96 | 179.74 | 179.20 | 179.71 | 180.02 | 179.24 179.40 | 178.55 | 179.70 12

NOTE | : THE UNCERTAINTY OF MEASUREMENT EXCLUDED TEMPERATURE UNIFORMITY OF THE CHAMEER.
NOTE 2: LOCATION § WAS REFERENCE LOCATION,
NOTE 3 : THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA.
THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY A
COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.
END OF CALIBRATION REPORT




QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160

QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkne, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584
www.qcalibration.com

Tel (662) 421-5402, (662) 444-0152-3, Fax (662) B09-4584 = -
www.gealibration.com Aaph oS e
CERTIFICATE No : 2278896 PAGE:10F 2

REFERENCE No : 66224-2
Certificate of Calibration

EQUIPMENT : WATER BATH
MANUFACTURER : MEMMERT

MODEL : WNB22

SERIAL No : L514.0184

ID No : LAB-WB-001

CONDITION AS RECEIVED : USED ITEM

SUBMITTED BY : PACIFIC LABORATORY CO., LTD.

14/5358 MOO. 14 TAMBOL BANGBUA THONG )
AMPHOE BANG NUA THONG, NONTHABURI 11110

CALIBRATED BY : CHAICHARN CH,
CALIBRATION DATE 4 01-Aug-22
APPROVED BY 1

ISSUED DATE : 02-Aug-22
RECEIVED DATE H 01-Aug-22

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF
QUALITY CALIBRATION CO., LTD.

F-GOIOREV : 02

CERTIFICATE No : 22T8896 PAGE:20F 2

Calibration Report

EQUIFMENT H WATER BATH

MANUFACTURER : MEMMERT MODEL : WNB22

1D NUMBER : LAB-WB-001 SERIAL NUMBER : L514.0184

RECEIVED DATE 1 01-Aug-22 CALIBRATION DATE : 01-Aug-22

AMBIENT TEMPERATURE : 29*Cii1°C RELATIVE HUMIDITY  : 53%RH+ 10 % RH
N OF THI L 1B N

- THIS INSTRUMENT WAS CALIBRATED ACCORDING TO ASTM E715-80 (REAPFROVED 2001)BY COMPARISON WITH
CALIBRATED RTD. THE PROBES WERE PLACED ON FIVE POINTS AND LOCATED ONE PROBE IN EACH OF THE FOUR
CORNERS OF THE BATH AND PLACED THE FIFTH RTD WITHIN 2.5 em. OF THE GEOMETRIC CENTER OF THE WATER
VOLUME (REFERENCE LOCATION) UNDER NO LOAD CONDITION.

- REFERENCE STANDARD INSTRUMENTS :-

[

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) DATA LOGGER WITH RTD 26254 6603614 22T7514 05-Jul-23

L

- THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY.
- THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.
- THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-
- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH QUALITY CALIBRATION CO. LTD.

RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT

GENERAL INFORMATION

(TS

Overall Variation of Ambient Temperature around the Bath (°C): 1.5
Overall Variation of Line Voltage (V) : 11
Instrument Condition : Normal
BATH PERFORMANCE
Ci i Indi T Ti Overall
Temperature | Temperature Stability Uniformity Variation
PROBE INSTALLATION () ) (°0) (C) (0
POSITION IN THE BATH 85.0 85.0 0.16 0.12 0.33
95.0 95.0 0.17 0.09 0.35
TEMPERATURE MEASUREMENT ACCURACY TEST
Ci 1| Indicating M ed Tem (°C) at Spread Locations U inty
Temp (°C) | Temp (°C) #1 #2 #3 4 Ref. 5 (£°C)
85.0 85.0 84.71 §4.72 84.66 £4.70 84.77 0.23
95.0 95.0 94.71 94.71 94.72 94.66 94.75 0.24

NOTE | : THE UNCERTAINTY OF MEASUREMENT EXCLUDED TEMPERATURE UNIFORMITY OF THE BATH.
NOTE 2 : THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA,
THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY A
COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.
END OF CALIBRATION REPORT
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H k N N k Hanna Instruments (Thailand) Ltd.
Hm”wm 3 410/67-68 Soi Raichadapisek 24, Ratchadapisek Rd., Samsen-nok,
ln Stru m e nt S Huaykwang, Bangkok 10310 Tel: 0-2541-4199 Fax: 0-2541-4198

I Certificate No. : HIT-2208-0177

Page: 1ol 3
CERTIFICATE OF CALIBRATION

l Equipment : COD Test Tube Heater
Meter Model : HI839800-02 Serial No.: 04500100101
Manufacturer : Hanna Instruments
R Made in : Romania
Condition As-Received : Used Product
Reference : RE220215
Customer name : Pacific Laboratory Co., Ltd.
14/5358 Moo. 14, Tambol Bang Bua Thong,
Amphoe Bang Bua Thong, Nonthaburi 11110
Received date : 18 February 2022
Calibrate date : 25 February 2022
Issue date : 28 February 2022
Ambient Temperature : (25+2)°C
Relative Humidity : (50%15)% RH
Calibrated Location : Hanna Instruments (Thailand) Ltd.
Calibrated by : Approved by :

Calibration Engineer

Authorized Signatory

This certificate was certified only for the instrument we calibrated.

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

** This certificate may not be reproduced other than in full, except with the prior written **

approval of the head of Hanna Instrument (Thailand)

MHI\NNA

Certificate No. : HIT-2208-0177

instruments Page: 2of 3

Condition of this result of calibration

Reference Standard Instruments :

Instruments Model Serial No. Certificate No. Traceable
Thermometer Technology Promotion
HI1935005 03250060101 21T167
With Sensor Association ( Thailand-Japan )
Reference / Procedure :

This equipment was calibration by comparison to the reference standard (Standard platinum
resistance thermometer) whose accuracy is traceable to the national standard. The calibration was performed
by generating the specified working point of temperature then recorded the temperature reading values
against the reference standard according to Hanna Calibration Laboratory work Instruction No. 141.

This temperature scale used was based on ITS-90

All data shown below were as-received values without adjustment.

SITE CALIBRATION

OOOOG
OOOOE
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TEIANNA

instruments

Certificaie No, : HIT-2208-0177

Page:3of 3
Result of Calibration :
Calibration Unit Under Unit Under Temperature Uncertainty of
Point Calibration Setting | Calibration Reading Stability Measurement
150.0 (°C) 150.8 (°C) 150.6 (°C) 1.6 (°C) +0.48 (°C)
Calibration Average Standard Reading (°C)
Point (°C) Position
1 2 3 | 4 5
150.0 150.9 151.0 151.0 149.9
6 7 8 9 10
150.1 151.0 151.2 150.9 150.8
1500 11 12 13 14 15
150.0 151.2 151.4 150.8 150.7
16 17 18 19 20
150.1 150.9 151.1 150.8 150.3
21 22 23 24 25
149.8 150.6 151.0 150.9 149.8

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

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

** End of certificate **

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES

534/4 PATTANAKARN ROAD 501 18, SUANLUANG. SUANLUANG BANGKOK 10250

TEL. 0-2717-3000-28  FAX.0-2719-9484

Cert. No.: 23LM28

Certificate of Calibration

Equipment : COD Tester
Manufacturer : Hanna

Model : Hi838800-02

Serial No. : 04500100101

ID No. : LAB-CD-002

Submitted by : Pacific Laboratory Co.,Ltd.

Page.: 1of 3

14/5358 Moo 14 Tambol Bang Bua Thong,

Amphoe Bang Bua Thong,
Nonthaburi 11110

Location : TPA Calibration Lab.
Received Order : 16 February 2023
Calibration Date : 2 March 2023

Ambient Temperature : (26 £10)°C

Relative Humidity : (50+30)%
Calibrated by : Krisda Malee

Approved by :
() Pornthippa Tameyakul
(¥ ) Malee Butkruea

() Suwit Imjai

Issue Date : 9 March 2023

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

This centificate may not be reproduced other than in full.except with the prior written
approval of the head of Calibration and Testing Equipment Services

A 0010656



Equipment : COD Tester
Condition As-Received : Used Item
Reference : 2302-0617TWN-1

Procedure Used :-

Cert. No.:
Page.:

As agreed with customer the calibration was perform using in-house calibration method according to
directed measurement method with Data Acquisition which connected with Thermocouple Type T.

The temperature scale used was based on ITS-90.
Condition of this result of calibration
1. Reference standard instrument:-

23LMz28
20f3

Equipment : COD Tester Cert. No.: 23LM28
Condition As-Received : Used Item Page.: 30of 3
Reference : 2302-0617TWN-1
Result of Calibration :- (") Without Adjustment
Function of UUC* : Temperature Source
Calibration Point : 150.0 °C
U UU(‘:- Measured Temperature (°C ) Stability | Uncertainty Grvern
Setting |Reading Factor
(°C) | (°C) Position (x°C) (2°C) k
21 22 23 24 25
149.730 | 149.845 | 148.279 | 150.508 | 149.119
16 17 18 19 20
150.048 | 150.313 | 151.045 | 150.224 | 149.083
150.0 150.0 L 12 18 4 15 0.29 1.1 2
150.084 | 149,769 | 151,078 | 150.483 | 149.028
6 7 8 9 10
149.912 | 150,324 | 150448 | 151.155 | 149.947
1 2 3 4 5
150.101 | 149.921 | 149.923 | 150.488 | 149.366

Instrument Model Serial No. Cert. No. Due Date
1 ) Data Acquisition 34970A MY44073381 22LM78/M 12 May 2023
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certification is traceable to the International System of Unit.
Result of Calibration :- (") Without Adjustment
Function of UUC* : Temperature Source
Heat transfer medium used :  Alumina (Alumiium Hydroxide)
Environment during calibration
s ,@J Beginning| End
@ @ ® @ Temp.("C) 25 24
@ @ REL.Humi.(%) 50 51
AC Supply (Volt) 220 221
@ @ @ Position : 21 22 23 24 25
@ @ Rat. Swd/ID Ne.t| 20-01TC-01| 20-01TC-02( 20-01TC-03| 20-01TC-04|20-01TC-05
Position : 16 17 18 19 20
@ @ @ @ @ Ref. Std.D No.:| 20-01TC-06| 20-01TC-07| 20-01TC-08|20-01TC-09|20-01TC-10
Position : 11 12 13 14 15
mﬁ“m“ Rof. Std1D No2| 20-01TC-01| 20-01TC-02| 20-01TC-03|20-01TC-04| 20-01 TC-05
Position : 6 7 8 9 10 7
Raf. StdJiD Ne.:| 20-01TC-06| 20-01TC-07| 20-01TC-08| 20-01TC-09| 20-01TC-10|
Position : 1 2 3 4 5
cmi:::_?gﬂ Ref. $td./ID No.:| 20-01TC-01| 20-01TC-02| 20-01TC-03| 20-01TC-04|20-01TC-05|

Top View

a 1151965

Average* : The average of 30 values in each position.

Temperature stability : One-half of the greatest maximum difference of measured temperature at any one sensor.

Uuc* : Unit Under Calibration

Note : The reported uncertainty of measurement was included stability and excluded uniformity .

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

a coverage factor k, providing a level of confidence of approximately 85 %.

-o0o-

a 1151964




PCL

Paciflc Lauboratory Co,, Lid.
PACIFIC

LABORATORY CO., LTD. 14/5358 Moo 14 Tambol Bang Bua Thong
Amphoe Bang Bua Thong, Nonthaburi 11D

Tel, : 0-2045-2446-7 Fax. : 0-2045-3991

Personal Pump Calibration Report

AANUINT 5-6
LNESEBULNEULATEINNTIIATISH
USuauriuazeas

Calibrate MNo. 1 CP174/2566
Calibrate Date  : March 31, 2023
Equipment Type Personal Pump
Calibration Type :  DRYCAL DC-LITE FLOWMETER
Volume for Calibration : 20,25 Ymin
Environment Conditions : 290DegC.
Environment Pressure + T58.0 mmHe.
Customer Name vt gnearfuwnines $1im
Itemn Personal Pump Flow Rate | First Time | Second Third Forth Average | Uncertainty
Serial Number Time Time Time
1 S/N 20200804136 2.0 Ymin 2.094 2.090 2.095 2099 2.095 +0.0037
2. S/N 20200804089 2.5 l/min 2521 2.527 2.516 2.525 2.522 + 0.0049

Calibration By

Page 1/1
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Mechanical Engineering Standards L y Soi 1, Bangpoo Industrial Estate, Muang, Samutprakan 10280, Thalland.

Request No.23-66/0141 MTC.No.23-66/0141
Number of page(s) 2
CALIBRATION CERTIFICATE
Nomenclature : DRYCAL DC-LITE FLOWMETER
Manufacturer : BIOS International Corporation, USA.
Serial No.: 104699
Model : DCL-M, Rev 1.09
Scale range : 100 mi/min to 7 Ifmin
Subdivision : ( 0.0001, 0.001 ) I/min
Submitted by : PACIFIC LABORATORY CO.,LTD.
14/5358 Moo14, T.Bang Bua Thong, A.Bang Bua Thong,
Nonthaburi 11110, Thailand.
Received date : 23 December 2022  Condition of measured item : Normal
Calibration date : 5 January 2023

Standard : Standard Certificate No. Date due Traceability
RTD Thermometer PSL-T 643/65 1-Jun-24 TISTR
Malbox/PressureTransducer/UpStream|  MP-0013-21 25-Jan-23 NIMT
Primary Flow Calibrator S/N 117982 | MW-0011-21 8-Apr-23 NIMT
Primary Flow Calibrator /N 119521 MW-0012-21 311-93!_—_2_1 . NIMT

Calibrated by Approved

Mechanical Engineering Standards Laboratory
Ref. 2013265122305450001
Issued Date 5 January 2023

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

Advertising the Report/Centificate and publicity of the results except in full are prohibited unless written | ission is obtai of TISTAR.

d from the

FMBLMTC.002 Rev.4
Head Office Office/Laboratory Office
35 Mu 3 Tambon khlong Ha, Amphoe Khlong Luang,  Soi 1€, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Changwal Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutpeakan 10280, Thalland  Thailand
Tel, (66) 0 2577 9000 Tel. (66) 0 2323 1672-80 ext. 115, 116 Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2577 9009 Fax. {66) 0 2323 9165 Fax, {66) 0 2579 8592
E-mail : rumpaigtistr.orth Website:www.tistrorth  E-mall - mtcgtistr or th E-mail ; sumaleagtistr.or.th

S

29TISTA

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Mech Engineering Standards Lab

y Soi 1, Bangpoo Industrial Estate, Muang, Samutprakan 10280, Thailand.

Request No.23-66/0141 2/2 MTC.No.23-66/0141

Calibration point : (0.05, 0.1, 0.2, 1.0, 2.0, 3.0 ) I/min
Ambient condition : Temperature (23 +3)°C , Relative humidity ( 55 + 15) %

Atmospheric pressure ( 1010+13) hPa
Calibration method : The flowmeter (UUC) was calibrated by comparison method with
standard flowmeter according to CP-370.01.
The reported value is the value that converted to value at reference condition
within pressure and temperature of the actual gas entering the UUC

Measurement data :

UUCValue  Standard Value Temperature Pressure Deviation  Uncertainty
(Ifmin) (Ifmin) °C) (hPa) (%) (%)
0.0532 0.052339 22933 1012.22 +1.58 1.05
0.1007 0.99507 22,940 1012.27 +1.20 1.00
0.2027 0.20121 22.989  1012.39 +0.76 0.98

1.013 1.0068 22977 101293 +0.62 0.86
2.008 2.0000 22,955 1013.60 +0.42 0.85
3.010 2.9971 22.949  1014.31 +0.42 0.85

The reported expanded uncertainties are based on standard uncertainties multiplied by

a coverage factor k=2, which provides a level of « lence of imately 95%.

The end of calibration certificate,

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

FM.BLMTC.002 Rev.d
Head Office Office/Laboratory Office
35 Mu 3 Tambon Khlong Ha, Amphoe KhlongLuang  Soi 1€, Bangpoo Industrial Estate, Sukhumwit Road, 196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Changwat Pathumthani 12120, Thailand Armphoe Muang, Changwat Samutprakan 10280, Thailand  Thailand
Tel. (66) 0 2577 9000 Tel. (66) 0 2323 1672-80 ext. 115, 116 Tel. (66) 0 2579 1121-30 ext, 5219, 5225, 5217
Fax, (66) 0 2577 9009 Fax. (66) 0 2323 9165 Fax. (66) 0 2579 8592
E-mall : rumpaigtistr.orth Websitewww tistr.or th E-mail : mtcgtistr.or.th E-mail : surnaleegtistr.or.th



QUALITY CALIBRATION CO.,LTD. U\L; ,
235 Peichkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

www.qcalibration.com

CERTIFICATE No : 22M8888 PAGE: 1 OF2
REFERENCE No : 66223-2

Certificate of Calibration

EQUIPMENT H DIGITAL BALANCE
MANUFACTURER t SHIMADZU

MODEL H AF225WD

SERIAL No 3 D316301828

ID No H LAB-BL-003

CONDITION AS RECEIVED USED ITEM

SUBMITTED BY t PACIFIC LABORATORY CO., LTD.

14/5358 MOO. 14 TAMBOL BANGBUA THONG
AMPHOE BANG NUA THONG, NONTHABURI

1110
CALIBRATED BY : ATSAWIN'Y,
CALIBRATION DATE : 01-Aug-22
APPROVED BY :
ISSUED DATE : 02-Aug-22
RECEIVED DATE : 01-Aug-22

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF
QUALITY CALIBRATION CO,, LTD.

F-GO10 REV 02

QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584
www.qealibration.com

CERTIFICATE No : 22M8888 PAGE:20F 2
Calibration Report
EQUIFMENT H DIGITAL BALANCE MODEL H AF225WD
MANUFACTURER L] SHIMADZU SN 3 D316301828
1D No E LAB-BL-003 RECEIVED DATE : 01-Aug-22
AIR PRESSURE t 1005mbar = 1 mbar CALIBRATION DATE 01-Aug-22
AMBIENT TEMPERATURE  : PCh1°C RELATIVE HUMIDITY : 56 %RH = 10% RH
DI F ESU OF BRATI

1. THIS INSTRUMENT WAS CALIBRATED BY ACCORDING TO UKAS LAB 14 EDITION 6:2019 BY USING KNOWN WEIGHT
STANDARD WEIGHT. THE BALANCE WAS ADJUSTED USING WEIGHT OF QUALITY CALIBRATION TO ADIJUST. THE
BALANCE HAS NO ZERO TRACKING FUNCTION. REFEATABILITY WAS MEASURED BY USING 10 REPEATED
MEASUREMENTS, LINEARITY WAS MEASURED COVERING 10 POINTS, EVENLY SPREAD OVER THE RANGE. THE
INSTRUMENT WAS SET ZERO BEFORE PERFORMING THE LINEARLITY TEST. OFF-CENTER LOADING WAS MEASURED BY
USING STANDARD WEIGHTS PLACED ON THE PAN AND MOVED TO VARIOUS POSITIONS ON THE PAN.

2. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIALNo  CERTIFICATE No DUE DATE
1) STANDARD WEIGHT SET E2 QK-1-151 CO2210415 09-Feb-23
2) STANDARD WEIGHT E2 15843 CO2210419 10-Feh-23
3) STANDARD WEIGHT E2 QK-1-349 M21032355 26-Mar-23

3. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY,
4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.
5. THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-
- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH CENTRAL BUREAU OF WEIGHTS&MEASURES

RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT
1. ZERO SETTING FUNCTION : NORMAL

2. TARE FUNCTION : NORMAL

3. REPEATABILITY OF READING AT 200 g WAS 0.000045 g

4. DEPARTURE FROM NOMINAL VALUE/ LINEARITY

[ NOMINAL VALUE (g) BALANCE READING (g) CORRECTION (g) UNCERTAINTY (= g)
0.000 0.0000 0.0000 0000075
0.001 0.0010 0.0000 0.000075
0.010 0.0100 0.0000 0.000075
0.050 0.0500 0.0000 0.000076
0.100 0.1000 0.0000 0.000075
1.000 1.0000 0.0000 0.000077
2,000 2.0000 0.0000 0.000077
5.000 5.0000 0.0000 0.000079
20.000 20.0000 0.0000 0.000086
50.000 50.0000 0.0000 0.00011
100.000 100.0001 -0.0001 0.00019
150.000 150.0001 -0.0001 0.00026
200.000 200.0000 0.0000 0.00032
5. OFF CENTER LOADING ERROR 1)
FOINT READING (g)
1 100.0000
3 N1 4 2 100.0000
3 100.0000
2 5 4 100.0000
5 100.0000
OFF-CENTER LOADING 0.0000
NOTE: THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA—————— /

THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTADR
COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.

END OF CALIBRATION REPORT
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Request No.  22-66 /0307 MTCNo. PSL-H 0137 /66
Certificate of Calibration
Customer : Envilab Co.,Ltd.
540, 540/1 Soi Bangkhae7, Bangkhae, Bangkok, 10160
Item : Thermo-Hygrometer (Area Heat Stress Monitor)
Model /Type : hs-32
Serial Number : MCF070018
Manufacturer : METROSONICS
Date of Request : 6 February 2023

Date of Calibration : 2 March 2023

The certifies the above equipment was calibrated in accordance with the recognised International
Standard ISO/IEC 17025:2017 and the operation according to procedure no. WLCP. 8.

The reported expanded uncertainty of measurement is stated as the standard uncertainty
of measurement multiplied by the coverage factor & = 2, which for a normal distribution

corresponds to a coverage probability of approximately 95 %.

Cal Approved |

(Ms. Panit Thummasri) Wi naiggnal oingnapiwat)
{Z)irec;or-'
Photometry and Temperature Standards Laboratory
Ref. No: 2012266020600526007
Issued Date : 8 March 2023

Page 1 of 4

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

FM.BLMTC.002 Rev.4

Head Office Office/Laboratory Office

35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luarg, 5ol 1C, Bangpoo industrial Estate, Sukhurmit Road, 196 Phahomyathin Road, Chatuchak, Bangkok 10900,
Changwat Pathumthani 12120, Thailand Amphos Muang, Chanewat Samiutprakan 10280, Thaland Thailand

Tel. (66} O 2577 9000 Tel. (66) 0 2323 1672-80 exL 115, 116 Tel. (66) 0 2579 1121-30 ext. 5219, 5275, 5217
Fa (66) 0 2577 9009 Fax. (66) 0 2323 9165 Fax. {66) 0 2579 8592

Z-mail : rumpal@tistr.orth Websitesswa tistr.or.th E-mall : micgtistr.on.th E-mail : sumaleegtistr.or th
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Request No.  22-66/ 0307 MTCNo. PSL-H 0137/66

Description of Unit Under Calibration :

Customer : Envilab Co.,Ltd.
Address : 540, 540/1 Soi Bangkhae7, Bangkhae, Bangkok, 10160
Ttem : Thermo-Hygrometer (Area Heat Stress Monitor)
Serial Number : MCF070018
Calibration Required : ~ Temperature at (20, 30, 40) °C
Ambient Condition : Ambient temperature (23 + 3) c
Relative humidity (55 + 20) %
Laboratory Address : Photometry and Temperature Standards Laboratory

Soi 1, Bangpoo Industrial Estate, Sukhumvit Rd., Samutprakan

Reference Standard :

Digital Thermometer with Sensor, Model : F250H, S/N : 9345 008 2331, Sensor RTD Probe
No. RTD-01 and RTD-02 which was calibrated by Industrial Metrology and Testing Service
Centre, Certificate No. PSL-T 0786/65.

The temperature scale in use of this laboratory is the International Temperature Scale of 1990,

Calibration Procedure :
The certifies the above equipment was calibrated according to procedure no. WI.CP.18.

Support Equipment :
Temperature & Humidity Controlled Chamber, Model : 9141-5110, S/N : 1205101

Adjustments : NONE

Page 2 of 4 7.

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

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

FMLELMTC.002 Rev.4

Head Office Office/Labaratory Office
35 Mu 3 Tambon Khlong Ha. Amphoe Khlengluang  Soi 1C, Bangpoo Industrial Estate, Sukhumvit Road,
Changwat Pathumthani 12120, Thailand
Tel. (66) 0 2577 9000
Fax, (66) 0 2577 9009
E-mail ; rumpaigtistr.orth Websiteswww.tistrarth  E-mail - miteg@tistr.orth

196 Phahonyothin Road, Chatuchak, Bangkek 10900,
Amphoe Muang, Changwat Samulprakan 10280, Thalland  Thailand

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

E-mail : sumalee@tistr.or th
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Request No.  22-66 / 0307 MTC No. PSL-H 0137/66

Results of Calibration :- ( /) Without Adjustment () After Adjustment

Table : Temperature Measurement @ Wet Bulb

Average Average Correction Expanded
Measured Displayed Measured Uncertainty
Temperature of UUC of UUC of Measurement
(°C) (°C) (°C) (£°C)

19.9 20.2 -0.3 0.50
30.1 30.0 0.1 0.50
40.1 39.9 0.2 0.50

Table : Temperature Measurement @ Dry Bulb

Average Average Correction Expanded
Measured Displayed Measured Uncertainty
Temperature of UUC of UUC of Measurement
(°C) (°C) (°C) (£°C)
19.9 20.1 -0.2 0.50
30.1 30.0 0.1 0.50
40.1 39.9 0.2 0.50
Page 3 of 4 BT

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

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

FMBLMTC.002 Rev.d

Head Office Office/Laboratory Office
35 Mu 3 Tambon Khlong Ha, Amphoe Knlong Luang 5ol 1€, Bangpoo Industrial Estate, Sukhurrvit Road,
Changwat Pathumthani 12120, Thailand
Tel. (86) 0 2577 9000
Fax. (66) 0 2577 9005

196 Phahonyothin Road, Chatuchak, Banekek 10900,
Amphoe Muang, Changwat Samutprakan 10280, Thalland  Thailand

Tel. (66) 0 2323 1672-80 ext. 115, 116 Tel. (66) 0 2576 1121-30 ext. 5219, 5225, 5217
Fax. (66 0 2323 9165 Fax. (66) 0 2579 8592

istr.orth Websit tistrorth  E-mail : mtcgtistr.or.th E-mail ; sumalee@tistr.orth
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Request No.  22-66 /0307 MTCNo. PSL-H 0137/66
Results of Calibration :-
Table : Temperature Measurement @ Globe Bulb
Average Average Correction Expanded
Measured Displayed Measured Uncertainty
Temperature of UUC of UUC of Measurement
(°C) (°C) (°0) (°C)
19.9 203 -0.4 0.50
30.1 30.0 0.1 0.50
40.1 39.7 0.4 0.50
Note : 1. This calibration was done without removing reservoir cover, white plates and

blackened copper sphere of the instrument,

2. The calibration data for instrument in this report is reported within the condition

existing at the time of measurement only.

...end of certificate. ..
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¥ to the items tested/calibrated or value assigned.
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the govemor of TISTR.
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Request No.  22-66 /0307 MTCNo. PSL-H 0138/66

Certificate of Calibration
Customer : Envilab Co.,Ltd.

540, 540/1 Soi Bangkhae7, Bangkhae, Bangkok, 10160

Item : Thermo-Hygrometer (Area Heat Stress Monitor)
Model /Type : hs-32
Serial Number : MCF070019
Manufacturer : METROSONICS
Date of Request : 6 February 2023
Date of Calibration : 2 March 2023

The certifies the above equipment was calibrated in accordance with the recognised International
Standard ISO/IEC 17025:2017 and the operation according to procedure no, WLCP.18.

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

Calit— Appro
(/’ Director
Photometry and Temperature §m:3dards Laboratory
Ref.No:  2012266020600526008

Issued Date : 8§ March 2023
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Head Office

35 Mu 3 Tambon Khiong Ha, Amphice Khlong Luang,
Changwat Pathumnthani 12120, Thailand

Tel. (66) 0 2577 9000

Fax. (66) 0 2577 9009

E-mall : rumpaigtistr.orth Websitewww.tistr.or th

Office/Laboratory

5¢i 1C, Bangpoo Industrial Estate, Sukhumuit Road,
Amphoe Muang, Changwat Samutprakan 10280, Thailand
Tel. (66) 0 2323 1672-80 ext. 115, 116

Fax. (66) 0 2323 9165

E-mall : mtcgtistr.onth

FMLBLMTC.002 Rev.d

Office

196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Thaitane

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

E-mall : sumalcegtistr.onth

The results relate only to the items tested.f:allbra!ed or value assigned.

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

FMBLMTC.002 Rev.d

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

Tel. (66) 0 2577 9000

Fax, (66) 0 2577 9009

E-mail : rumpaigtistr.orth Websitewwww.tistr.arth

Office/Laboratory

Sei 1C, Bangpoo Industrial Estate, Sukhumvit Road,
Amphoe Muang, Chanewat Samutprakan 10280, Thailand
Tel. (66) 0 2323 1672-80 ext. 115, 116

Fax, (65) 0 2323 9165

E-mail : mtcgitistr.orth

Thailand

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

E-mal : sumaleegtistr.onth

196 Phahomyothin Road, Chatuchak, Bangkok 10900,



Request No.  22-66 /0307 MTCNo. PSL-H 0138/ 66

Description of Unit Under Calibration :

Customer : Envilab Co.,Ltd.
Address : 540, 540/1 Soi Bangkhae7, Bangkhae, Bangkok, 10160
Item : Thermo-Hygrometer (Area Heat Stress Monitor)
Serial Number ; MCF070019
Calibration Required :  Temperature at (20, 30, 40) °C
Ambient Condition ; Ambient temperature (23 £ 3) o
Relative humidity (55 & 20) %
Laboratory Address : Photometry and Temperature Standards Laboratory

Soi 1, Bangpoo Industrial Estate, Sukhumvit Rd., Samutprakan

Reference Standard :

Digital Thermometer with Sensor, Model : F250H, S/N : 9345 008 2331, Sensor RTD Probe
No. RTD-01 and RTD-02 which was calibrated by Industrial Metrology and Testing Service
Centre, Certificate No. PSL-T 0786/65.

The temperature scale in use of this laboratory is the International Temperature Scale of 1990,

Calibration Procedure :
The certifies the above equipment was calibrated according to procedure no. WI.CP. 18,

Support Equipment :
Temperature & Humidity Controlled Chamber, Model : 9141-5110, S/N : 1205101

Adjustments : NONE

Page 2 of 4 PT.
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Request No.  22-66/ 0307 MTCNo. PSL-H 0138/66
Results of Calibration :- ( /) Without Adjustment () After Adjustment
Table : Temperature Measurement @ Wet Bulb
Average Average Correction Expanded
Measured Displayed Measured Uncertainty
Temperature of UUC of UUC of Measurement
(°C) (°C) (°C) (£°C)
19.9 20.0 -0.1 0.52
30.1 30.1 0.0 0.50
40.1 40.0 0.1 0.50

Table : Temperature Measurement @ Dry Bulb

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

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

FMBLMTC.002 Rev.d

Head Office

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

Tel. (66) 0 2577 9000

Fax. (66) 0 2577 9009

E-mail : rumpaigtistr.or.th Websitewww.tistr.or th

Office/Laboratory

Sl 1€, Bangpoo Industrial Estate, Sukhumvit Road,
Amphoe Muang, Changwat Samutprakan 10280, Thalland
Tel. (66) 0 2323 1672-80 ext. 115, 116

Fax, (66) 0 2323 9165

E-mall : mtcgtistr.orth

Office

196 Phahonyothin Road, Chatuchiak, Bangkek 10900,
Thailand

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

E-mail : sumalee@tistr.or.th

Average Average Correction Expanded
Measured Displayed Measured Uncertainty
Temperature of UUC of UUC of Measurement
(°C) (°C) (°C) (£°C)
19.9 20.0 -0.1 0.52
30.1 30.1 0.0 0.50
40.1 39.9 0.2 0.50
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The results relate only to the items tested/calibrated or value assigned,
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is abtained from the govemar of TISTR,

Head Office
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Amphoe Muang, Changwat Samutprakan 10280, Thailand
Tel (66) 0 2323 1672-80 ext, 115, 116

Fax, (66) 0 2323 5165

E-mail : mtcgtistr.orth

FMBLMTC.002 Rev.d
Office
196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Thafland
Tel, (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2579 8592
E-mail : sumaleegtistr.or.th



Request No.  22-66/ 0307

Results of Calibration :-

MTC No.

Table : Temperature Measurement @ Globe Bulb

PSL-H 0138/ 66

Average Average Correction Expanded
Measured Displayed Measured Uncertainty
Temperature of UUC of UUC of Measurement
(°C) (°C) (°C) (+°C)

19.9 20.1 -0.2 0.50
30.1 30.1 0.0 0.50
40.1 39.8 0.3 0.50

Note :

blackened copper sphere of the instrument.

existing at the time of measurement only.

...end of certificate. ..
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1. This calibration was done without removing reservoir cover, white plates and

2. The calibration data for instrument in this report is reported within the condition

P1.

The results relate only to the items tested/calibrated or value assigned.
Advertising the Report/Certificate and publicity of the results excepl in full are prohibited unless written permission |s obtained from the governar of TISTR,

Head Office

35 Mu 3 Tambon Khiong Ha, Amphoe Khlong Luang,

Changwat Pathumthani 12120, Thailand

Tel. (66) 0 2577 9000

Fax. (66) 0 2577 9009

E-mail : rumpaigtistr.or.th Website wwaw tistr.or.th

Office/Laboratory

Soi 1€, Bangpoo Industrial Estate, Sukhumwit Road,
Amnphoe Muang, Changwat Samutprakan 10280, Thadard
Tel. (66) 0 2323 1672-80 ext, 115, 116

Fax. (66) 0 2323 9165
E-mail : mtcgtistr.or.th

Office

FM.BLMTC.002 Rev.d

196 Phahonyothin Road, Chatuchak, Bangkok 10900,

Thailand

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

Fax. (66} 0 2579 8592
E-mall : sumalee@tistr.orth
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