AAKUING 4
1PNA1ITUTDIMBIUHUANITAATISBNYY




T

7 9 cmeo(eV/ @ € b O @ NIl IUGRAMNTTY

AUUNTZIIUN o ATIVNT
ﬂ‘iq\‘immm’mﬂi ®OE00

¥
v = < 14

Foe sieoguilvdesuiunaileuipsl fiRnmsimszsienuuy
Beu ATIUASEIANTS U3t wlifle wauesnel sain

27989 ﬂ’]‘U@‘UUVIuLUEJ‘LI/WE)EﬂEJ/ LUaEJULLUaQUﬂa'Iﬂ‘i LLﬂu‘UHﬂﬁ’]ﬁNﬁWU‘U@QWE}QUQUmﬂ’ﬁ’]Lﬂi'\“‘VlLﬂﬂ“U‘u
anuw bl Ra1AU lodom

deiidandie enansuwuuiemidesuseegTunsieuissfiRnmsiimseviiantu
= RS =8 § A 1 a o )
USHN Wleia Wauesmes 91Na U o WNY

UM DN 19T VST uUTHA LLaU'E)i’]GI'EJi 3119 ‘UEJWBG']EJMUG?IE]?U‘UUV]ULUEJU
ﬁﬂﬂﬂ{]UG’lﬂ'ﬁ’JLﬂiﬁuWLﬂﬂ"lju vy -oale amuwml.aw @ci/@mé:'c:é ‘VIS.I‘VI o< AMUAUNUIVIDY

<

SNNBUNTWDY Tninuunys Gl'e)ﬂillii\‘lx‘i'm'é)mﬁ”mﬂiill uu

9
naulsssugramnssufasanuds Wusdm wdie uaverwel $iia Aepgvitidaiy
wuw%wwmﬂgummﬂmswumaﬂ‘uu Tnefesdusznaudiil
n. gAmuAuuaesUjuRnisiasist

14 v o o v a e <
U RIMUMNUSEIMBIULURANSIATIEY

@) wwata nla
) UNENANM ANTd
o) Weley Yyiln
&) UNAMUE WU
& wsariTsa i
©) UWNANIYAN WY

p
@) UNaNMTNBEt Ju15e
o) WHsUINTE WItiuy
en) UIENIAUT LATEYAN
&) weganys laied
&) WEAINeY Nodng
©) unamelaiy duidles
o) UNATIYYYITHY Ransy
&) uNagefing Uszdues
&) UNAMDIYN Wass Y
®0) U leam 11513
o) wandaimi yuatan
ob) UNaMInlany Wuda

@) UNANINTSa 555ud

o) UNENBAYY Byna
&) UBATIMS duwia

nelouand 2-onlo-A-aore
vaﬁ'auLamﬁ onlo-A-awoo
wvmﬂumm Towlo-A-ainos
mvmaumw onlo-A-sicol
neleuanil -onlo-A-sidomn
nzilEuand 1-balo-A-cobb

mLﬁauLamﬁ Vonlo-3-ncoc
mmamaw onlo-9-acod
mmaul,aw owlo-3-slejolo
nzilouanil 2-oale-1-son
n2A0BaYT onlo-T-snod
vzilouai 1-ealo-9-seod
vzilouaadl 1-onlo-v-sicod
nzadouail 2-balo-9-sixob
nzilouianii 1-oalo-9-con
nzilouanil 1-onlo-3-gooe
nzAloueni -onlo-1-gobe
wmﬁaumﬁ Vonlo-3-Qosio
mwaul,aw 1onleo-3-gone
Luaul,aw 1onlo-3-Gonl
218197 1-onlo-3-own

oo) WLgIN...



ob) wwgimd wiinudy
o) UIEWIATT AT

o) UNENIIUA Ald

ox) UNEMEYIN1 Usslaigud
o) WNENYANA BFfE
o) UNANMARAITIN LE8TY
blo) wielnivg wawthu

lom) UBFIAND 181G

o) WLBIYTy wasiuni
bd) UNAAMA WA
ob) UNANUANT LNYA

o) WNEAMATIGYY 8160
) wEmuI gath
o) WigATING Alwysd

mo) WWBYIR Hnda

a®) UWLAE Al

alo) WwaYY1 Yoty

enen) WNATIWIENT [ Uela
o) UATISEdnwal g
and) UNEANITAITINU WA

neiEuaYi 2-onlo-9-gone
nzdouand 1onlo-9-gond
nedouauil 1-onlo-9-goas

wiTouiavT 1-balo-9-comk
neifoueil -oalo-9-bad
neidouand -onlo-9-gbao
neidouan 1-onlo-1-goe
neiouand 1-oslo-1-zbde
Nz Douanil 1-oslo-3-codn
nzleuwanil -onlo-9-godd
neilouai -belo-1-gbcb
nzifuuian? 2-bele-1-cevl
neAdouand 1-belo-3-ceon
neidouani 1-oalo-3-cene
veiouand balo-9-webd
nzioulanii 1eale-1-debb
neifouani 1-belo-9-cebe
nzilowanil 2-belo-9-deos
N2 l8uan 2-balo-9-gebe

s TouarT 1onlo-9-Remo

A. YauvigansuaienlasuIunzieuliieseilutings 391U eo 579715 YlEey
mmu © T18Ms 21nALAe mmu ® 378015 u,avawgﬂammawlu%um I & 578113
IURAUTII be T18N15 AuEidane

WUQ?‘QQUUU%”%&J@BWE&H’JUW @D wqmmau odob W’]ﬂUiuaﬂﬂﬁ]uﬁlBE}"IEMU\'lﬁE)
i‘U‘U‘N‘V}uL‘UEJ‘UWEN‘UQ‘Uﬁﬂ?i‘)tﬂi’]uﬂt’ﬂﬂ‘ﬂu AL‘MEJ‘L!F]'I‘U’E]G]E]EJ']HWiﬂﬂJLﬁlﬂa’ﬁUiuﬂE]‘UFI'WJ@
maniﬂmﬂuamamnﬁu melu mo U ﬂBu’JUEIU’E]"IEJ?JEN‘VIHQE‘I@?U‘?JM‘VI”LUEJUWS\TU{]UMW]']"JLﬂi']""Vi
tNYU “UQﬂW?JE)GI@E]WEJﬂQﬂﬁW’J‘UE]iU‘LﬂVIﬂiﬂiiﬂﬂ’]uaﬂﬁ’lﬁﬂiﬁi

FaSsunilensu
YDRAAIAINLUED

— /

_ Quredumt wayzalund)
Wﬂﬁnﬁ:’ié’ﬂuﬂzLﬁauﬁuunﬂshm
wjVRnnumeivinaulnougremnIm

nafdglaziiauisuaiulsenu
nguARIFILIEITIATIvTIvRRe UNaivkaz s deuisaujuRinis
1. o bbole <o o bbol gool

9673 o bnde mbox o o meed


Admin
Rectangle


Q. as 1 g o) 4, o
enasuuuienisdeiudeagiunzleudasufifnisinszdensu
UIHY wldifla uauasined drin
.* 19N omaole) @ €H O &

[] Y 4 g =4 o -
%umﬂmsuawvﬁlﬁ’swwzmﬂumnnsu‘lsemuqmmwnﬁu 14U e FIBAT

¥
o

Yde 91u2u 10 578015

wanzidey -ecs
aviun mo funay WEOe

el asuay FwIATZA
1 Biochemical Oxygen Demand 5-Day BOD Test, Azide Modification Method®?
2 Chemical Oxygen Démand Closed Reflux, Colorimetric Method™®
3 Free Chlorine lodometric Method?
4 Hexavalent Chromium Colorimetric Method®
5 Oil & Grease Liquid-Liquid, Partition-Gravimetric Method 2
6 pH Electrometric Method?
7 Sulfide lodometric Method?
8 | Temperature | Laboratory and Field Methods?
9 | Total Dissolved Solids Dried at 180 °C*?
10 | Total Suspended Solids Dried at 103-105 °C?
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1 Carbon Monoxide Instrumental Analyzer Method™
2 Cresol Adsorption Sampling, Gas Chromatographic Method™
3 Hydrogen Sulfide Absorption Sampling, lodometric Method™
4 Opacity Ringelmann’s Method™
5 Oxides of Nitrogen Absorption Sampling, Phenoldisulfonic Acid Method &
6 Sulfur Dioxide Absorption Sampling, Barium-Thorin Titrimetric Method™
7 Sulfuric Acid Isokinetic Sampling, Barium-Thorin Titrimetric Method™
8 Total Suspended Particulate | Isokinetic Sampling, Gravimetric Method™
9 Xylene Adsorption Sampling, Gas Chromatographic Method™
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2. APHA, AWWA, WEF. Standard Methods for the Examination of Water and
Wastewater. 23 ed. Washington, DC: APHA, 2017.

3. United States Environmental Protection Agency. Standards of Performance
for New Stationary Sources. 40 CFR 60 Appendix A, 2018.

4. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. pH Electrometric Measurement. SW-846 Method
9040C, 2004.

5. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Soil and Waste pH. SW-846 Method 9045D, 2004.
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2 Chemical Oxygen Demand Closed Reflux, Colorimetric Method™
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4 Free Chlorine lodometric Method™
5 Hexavalent Chromium Colorimetric Method™
6 Oil & Grease Liquid-Liquid, Partition-Gravimetric Method™
7 pH Electrometric Method™
8 Sulfide lodometric Method®™
9 Temperature Laboratory and Field Methods®
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1 Carbon monoxide Instrumental Analyzer Method™
2 Cresol Adsorption Sampling, Gas Chromatographic
Method™ .
3 Hydrogen Sulfide Absorption Sampling, lodometric Method
Opacity Ringelmann’s Method?
Oxides of Nitrogen Absorption Sampling, Phenoldisulfonic acid
Method™
6 Sulfur Dioxide Absorption Sampling, Barium-Thorin Titrimetric
Method™
7 Sulfuric Acid Isokinetic Sampling, Barium-Thorin Titrimetric
Method™
8 Total Suspended Particulate | Isokinetic Sampling, Gravimetric Method™
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1 Arsenic Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method®

2 Barium Digestion, Direct Nitrous Oxide-Acetylene Flame
Method?

3 Biochemical Oxygen Demand | 1) 5-Day BOD Test, Azide Modification Method?
2) 5-Day BOD Test, Membrane Electrode Method™?

4 Cadmium Digestion, Direct Air-Acetylene Flame Method™

5 Chemical Oxygen Demand Closed Reflux, Colorimetric Method™

6 Color ADMI Weighted-Ordinate Spectrophotometric
Method®

7 Copper‘ Digestion, Direct Air-Acetylene Flame Method™

8 Cyanide Distillation, Colorimetric Method™?

9 Formaldehyde Distillation, Colorimetric Method!™

10~ | Free Chlorine DPD Colorimetric Method'

11 Hexavalent Chromium Colorimetric Method™

12 Lead Digestion, Direct Air-Acetylene Flame Method?

13 Manganese Digestion, Direct Air-Acetylene Flame Method?

14 Mercury Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method®

15 Nickel Digestion, Direct Air-Acetylene Flame Method®

16 | Qil & Grease Liquid-Liquid, Partition-Gravimetric Method?

17 pH Electrometric Method™

18 Phenols 1) Distillation, Chloroform Extraction Method™®
2) Distillation, Direct Photometric Method™?

19 Selenium Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method®

20 | Sulfide lodometric Method™

21 | Temperature Laboratory and Field Methods™

22 | Total Dissolved Solids Dried at 180 °C?

23 Total Kjeldahl Nitrogen...
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23 Total Kjeldahl Nitrogen Macro-Kjeldahl Method™
24 Total Suspended Solids Dried from 103-105 °C*?
25 Trivalent Chromium Digestion, Direct Air-Acetylene Flame Method;
Colorimetric Method: Calculation®
26 Zinc Digestion, Direct Air-Acetylene Flame Methad®?
L8NA1581989

1%
L3 (Y

1. anAimnssudanedeuuissamelng. dliofinseiinge. fusiedaf 4.
NFANNY: LFBULMINTRUN, 2547,

2. APHA, AWWA, WEF. Standard Methods for the Examination of Water and
Wastewater. 24" ed. Washington, DC: APHA, 2023.
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1 Arsenic Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method®
2 Barium Digestion, Direct Nitrous Oxide-Acetylene Flame
Method?

3 Biochemical Oxygen Demand | 1) 5-Day BOD Test, Azide Modification Method?
2) 5-Day BOD Test, Membrane Electrode Method™?
4 Cadmium Digestion, Direct Air-Acetylene Flame Method™

5 Chemical Oxygen Demand Closed Reflux, Colorimetric Method™

6 Color ADMI Weighted-Ordinate Spectrophotometric
Method®

7 Copper‘ Digestion, Direct Air-Acetylene Flame Method™

8 Cyanide Distillation, Colorimetric Method™?

9 Formaldehyde Distillation, Colorimetric Method!™

10~ | Free Chlorine DPD Colorimetric Method'

11 Hexavalent Chromium Colorimetric Method™

12 Lead Digestion, Direct Air-Acetylene Flame Method?

13 Manganese Digestion, Direct Air-Acetylene Flame Method?

14 Mercury Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method®

15 Nickel Digestion, Direct Air-Acetylene Flame Method®

16 | Qil & Grease Liquid-Liquid, Partition-Gravimetric Method?

17 pH Electrometric Method™

18 Phenols 1) Distillation, Chloroform Extraction Method™®
2) Distillation, Direct Photometric Method™?

19 Selenium Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method®

20 | Sulfide lodometric Method™

21 | Temperature Laboratory and Field Methods™

22 | Total Dissolved Solids Dried at 180 °C?

23 Total Kjeldahl Nitrogen...
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23 Total Kjeldahl Nitrogen Macro-Kjeldahl Method™
24 Total Suspended Solids Dried from 103-105 °C*?
25 Trivalent Chromium Digestion, Direct Air-Acetylene Flame Method;
Colorimetric Method: Calculation®
26 Zinc Digestion, Direct Air-Acetylene Flame Me‘ghodm
L8NA1581989
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1. anAimnssudanedeuuissamelng. dliofinseiinge. fusiedaf 4.
NFANNY: LFBULMINTRUN, 2547,

2. APHA, AWWA, WEF. Standard Methods for the Examination of Water and
Wastewater. 24" ed. Washington, DC: APHA, 2023.

nauAIUIBIM TR sinageuraiviazvsiswiofiing neviteuafeussuafivisenu nsulssnugaamnsit ns. o bemo bmelo 8 baom-&


Admin
Rectangle


ANANUINNA 5
LONENSHBULNYULASDINBNSIAIN




AANUINT 5-1
LPNETHRUNBULATRINBNTIAINAUNINDINTA




NAC

JIRANATEE ASSOCIATES CO.,LTD.

Jiranatee Associates Co.,Ltd

63/14-15, 67/35-36

Petchkasem 7,7/1, Rd. Watthapra, Bangkokyai,
Bangkok 10600 (Thailand)

Tel: +6608680812

Mobile: +66863999453

E-mail: jnac-calibration@jiranatee.com

Web site: www.jiranatee.com

Accredited calibration laboratory
ISO/IEC 17025:2017
NSC-TISI-TIS 17025
CALIBRATION 0367

Flow measurement laboratory
Calibration services department.
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NSC - TISI-TIS 17025
CALIBRATION 0367

CERTIFICATE OF CALIBRATION

14/5358 Moo14, T.Bang Bua Thong, A.Bang Bua Thong,
Nonthaburi 11110, Thailand.

Certificate No. : CO-006-66

MEASUREMENT ITEM : Top Load Orifice
MANUFACTURER : TISCH
MODEL/TYPE : TE-5025A
SERIAL NUMBER 1710725

ID NUMBER -

CONDITION AS-RECEIVED : Used item
CUSTOMER : Pacific Laboratory Co., Ltd.
RECEIVED DATE : 08 Jun 2023
MEASUREMENT DATE 113 Jun 2023
ISSUE DATE 113 Jun 2023

ENVIRONMENTAL CONDITIONS:
Ambient condition in the laboratory are as follow:

Temperature :23.0+£3.0
Relative Humidity :55.0+15.0
Atmospheric Pressure 11010+ 10

CALIBRATION CONDITION:
Preconditioning
Measurement Condition

%RH
hPa

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

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

TABULATION OF RESULTS:
The table on next page give the measured values.

NAC

Calibrated by:

JIRANATE ASSOCIATES CO.,

[J Mr. Sorawit Thachalad
M Miss Jittraporn Lertsomphol

Approved signatory: .....

Page 1 of 2 Pages

Calibration procedure:

The Orifice gas flow device was calibrated against
Standard Rotary Displacement Meter (Roots
Meter) Model G65/IMC/W2-dp. The WI-CL-004
was used as a calibration guideline.

Traceability:

This certificate provides a traceability of The
measurement to recognized the national
standards, and to realization of the international
system of units (SI) through the VSL (National
Metrology Institute of Netherlands) via Certificate
number: G2211901

Uncertainty of Measurement:

The reported uncertainty of measurement is based
on the standard uncertainty multiplied by a
coverage factor k=2, Which for a normal
distribution corresponds to a coverage probability
of approximately 95%. The standard uncertainty
has been determined in accordance with the GUM
‘Evaluation of measurement

data - Guide to the expression of uncertainty in
measurement’

Mr. Parinya Booncharoen
Calibration Department Manager

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

IN WRITING FROM THE LABORATORY
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JIRANATEE ASSOCIATES CO.,LTD.

Continuation of Certificate of Calibration Number CO-006-66

MEASUREMENT RESULTS:

Page 2 of 2 Pages

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

Table 1: The results of @ Standard calibration data

Flow rate Pressure Temperature Temperature Ap_meter Ap_Orifice Standard Flow [Qg]
Plate [Pa] [Ta] [Tm] Y
m*/min mmHg °c °c mmHg inH,0 m?/min

1 0.706 755.735 24.45 23.61 50.097 1.703 1.302 0.659
2 0.998 755.793 24.22 23.66 63.145 3.306 1.816 0914
3 1.119 755.870 24.25 23.69 43.259 4.386 2.091 1.054
4 1.167 755.926 24.11 23.44 32.309 4,937 2.219 1.117
5 1.409 755.921 24.03 23.51 29.079 7.321 2.703 1.354

Slope (m): 2.01034

Intercept (b): -0.02337

Correlation coefficient (r): 0.99984

Uncertainty (k=2): 0.015 m*/min

Table 2: The results of @ actual calibration data

Flow rate Pressure Temperature Temperature Ap _meter Ap_Orifice Standard Flow [Qg]
Plate [Pa] [Ta] [Tm] Y
m>*/min mmHg °C °c mmHg inH,0 m*/min

1 0.706 755.735 24.45 23.61 50.097 1.703 0.819 0.661
2 0.998 755.793 24.22 23.66 63.145 3.306 1.141 0.916
3 1.119 755.870 24.25 23.69 43.259 4.386 1.314 1.057
4 1.167 755.926 2411 23.44 32.309 4.937 1.393 1.120
5 1.409 755.921 24.03 23.51 29.079 7.321 1.697 1.357

Slope (m): 1.25919

Intercept (b): -0.01471

Correlation coefficient (r): 0.99983

Uncertainty (k= 2): 0.015 m*/min

***End of Certificate of Calibration***

T

JIRANATE ASSOCIA

NAC
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Calibratech CO,Ltd N-T!-T|S1 7025

7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 CALIBRATION 0030
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech_cal@yahoo.com, calibratech -cal@hotmail.com

Certificate of Calibration

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

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

Equipment : Electronic Balance
Manufacturer : SHIMADZU Model : AP225WD
Serial No. : D316301828 ID No. : LAB-BL-003
Capacity : 220 ¢ Resolution : 0.00001g/102g, 0.0001g/220g
Environment : On site calibration was carried out at the Laboratory, Pacific Laboratory Co., Ltd.
Ambient Temperature : (25.1t0254) °C
Relative Humidity : (6231064.8) %
Air Pressure  : 1007.0 mbar
Date of Received : 31 July 2023
Date of Calibration : 31 July 2023
Date of Issue : 02 August 2023
Calibrated by : Akaradath Thippichai
Calibration Method : In-house method CAL-M2001 based on UKAS Publication ref : LAB 14

Edition 5, July 2015

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

Standard Weights

ID No. Cert. No. Due Date Traceability
E261-E2624 C02222345 10 Nov 2023 National Institute of Metrology (Thailand), (NIMT)

Approved by :

( Surachai Promthong )

Laboratory Manager

The Uncertainties are for a confidence probability of approximately 95%

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

vevwcafibratech.co.th.

CAL-F0031-03
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Calibratech Co.,Ltd.
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech.cal@yahoo.com, calibratech _cal@hotmail.com

Certificate of Calibration

Certificate No. : 66-200247-2 Page : 2 of 2

Result of Calibration : Without Adjustment

UUC Condition As-Received : Good

Departure of indication from nominal value

Nominal Value Correction Uncertainty

(g) (g) * (g)

0.001 0.00001 0.000020
0.01 0.00001 0.000021

0.05 0.00001 0.000019

0.1 0.00001 0.000024

1 -0.00001 0.000030

2 0.00000 0.000036

5 -0.00001 0.000046

20 -0.00002 0.000073
50 -0.00004 0.00011
100 -0.00005 0.00020
150 -0.0001 0.00038
200 -0.0001 0.00040

This result of calibration was found accurate as shown on date and place of calibration only.
This reported uncertainty of measurement was based on a standard uncertainty mutiplied by a coverage factor k = 2.52 ,

providing a level of confidence of approximately 95%

Eccentric error Load test : S0 g
A B @ D E

0.00002 0.00003 0.00001 0.00004 0.00000 g

Repeatability Load test : 200 g

Stdev. : 0.000048 g

-00o -

AL-F0031-03
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ENVIR SERVICE CO..LTD

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

Calibrated Date:
Instruments Information
Analyzer Type :

Model :

Calibrator Unit

Analyzer Performance Test

21 March 2023

SO2 Analyzer

43C

Manufacturer :
Serial Number :

Thermo Environmental

43C-58207-316

Standard Gas Concentration

Dilutor Model : Dasibi Model 5008 Nitric Oxide (NO) 55.47 PPM
Serial Number : 705 Sulphur Dioxide (SO2) 55.11 PPM
ZERO AIR Genearator: APl MODEL 701 Carbon Monoxide (CO) 4,535 PPM
Serial Number : 1924 Cylinder number EB0129027
Expire Date: 29 Oct. 2027
Environment : Temperature_ 25,5  °C Humidity:_ 51 %RH
Calibration Report
Zero Span
Status Reference Reading Drift Reference Reading Drifie
(PPB) (PPB) (PPB) (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
400.0
— 400
& Lee 3932
> 300 see2®
£ ®
ko) Ple ———-
S 200 "_,¢ + == Before
o PPt -=B-- After
& 100 S
S J.O',,"
< 0 ‘:UJ
0 400
Reference (PPM)

- _( &
Calibrate By : AAGWNG 3 UnhiSo 7L

MR. KITTISAK JANSANGWATTANA

Approve by : 0‘6%@/

MR. PASAGORN SAMOL
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42 TIWBUNTT 14 180 9 UM INTT IALTIUY ATaNNa 10230 TnIdnn 02-9435814-5 Tnaans 02-9438201

uSen ulrd 1asia 9N
ENVIR SESvVICE co. Lto. 42 Raminthra 14 yeak 9, Tha Rang, Bangkhen, Bankok 10230 Tel : 02-9435814-5 Fax : 02-9438201

Analyzer Performance Test

Calibrated Date: 11 August 2023
Instruments Information

Analyzer Type: NO/NO2/NOx Analyzer Manufacturer Thermo Environmental
Model: 42C S/N: 42C-69273-362
Calibration System
Calibrator Unit Standard Gas
Dilutor Model Dasibi Model 5008 NO Conc 46.05 PPM
SIN: 705 S02 Conc 46.01 PPM
ZERO AIR Genearator API Model 701 CO Conc 4,487 PPM
SIN: 1924 Expire Date: 19 Sep. 2020
Environment: Temperature_ 255 °C Humidity:_ 51 %RH
Calibration Check ( Before adjust )
Zero Span
GAS Reading Value Expected Value Drift Reading Value Expected Value
(ppb) (ppb) (ppb) (ppb) (ppb) Drift%
NO 0.1 0.0 0.1 398.1 400.0 -0.5
NOx 0.1 0.0 0.1 400.0 400.0 0.0
Calibration Check ( After adjust )
Zero Span
GAS Reading Value Expected Value Drift Reading Value Expected Value
(ppb) (ppb) (ppb) (ppb) (ppb) Drift%
NO 0.0 0.0 0.0 400.0 400.0 0.0
NOx 0.0 0.0 0.0 400.0 400.0 0.0
Single Point Calibration Chart
450 1 398.1
o 400 400.0
b4
o 350 /.
T 300
Q
T 250 After
[
5 200 - -m--- Before
[)
£ 150
100
50 {0:
0
0000 400.0
NO Reference Value (ppb)
I
e

Calibrate By : Mr. Pasagorn Samol
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Analyzer Performance Test

Calibrated Date: 11 August 2023

Instruments Information

Analyzer Type: CO Analyzer Manufacturer Thermo Environmentel
Model: 48C S/N: 0514811738
Calibration System
Calibrator Unit Standard Gas
Dilutor Model Dasibi Model 5008 NO Conc 46.05 PPM
SIN: 705 S0O2 Conc 46.01 PPM
ZERO AIR Genearator API MODEL 701 CO Conc 4,487 PPM
SIN: 1924 Expire Date: 19 Sep. 2020
Environment: Temperature_ 255 °C Humidity:_ 51 %RH
Calibration Report
Zero Span
Status Reference Reading Drift Reference Reading Drift%
(PPM) (PPM) (PPM) (PPM) (PPM) °
Before 0.0 0.1 0.1 45.0 44.5 -1.1
After 0.0 0.0 0.0 45.0 45.0 0.0
Single Point Calibration Chart
50 - 45.0
/,I 445
40
5 /
& 30
; =t Before
c
5 20 —— - - After
3
% 10
0.0
0 5/0.1 45
Reference (PPM)
Cpe—s
Calibrate By : gt

Mr. PASAGORN SAMOL
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ENVIR SERVICE CO., LTD.

W
AT 42 Ramintra 14 Yeak 9, Tha Raeng, Bang Khen, Bangkok 10230
e et bl Tel. 02-9435814-5 Fax. 02-9438201 www.envirservice.co.th

Calibrated Date:

Instruments Information

Analyzer Performance Test

24 April 2024

Analyzer Type : Methane-NMHC Analyzer Manufacturer : Thermo Environmental
Model : 55C Serial Number : 55C-0515611965
Calibrator Unit Standard Gas Concentration
Dilutor Model : Dasibi Model 5008 Methane (CH4) 183.0 PPM
Serial Number : 705 Propane 59.1 PPM
ZERO AIR Genearator: APl MODEL 701 Cylinder number 4860
Serial Number : 1924 Expire Date: 6 Dec. 2025
Environment : Temperature_ 25,5 °C Humidity:_ 51  %RH
Calibration Report (Before adjust)
Zero Span
Status Reference Reading Drift Reference Reading Drifi%
(PPM) (PPM) (PPM) (PPM) (PPM)
Methane 0.0 0.1 0.1 183.0 181.2 -1.0
NMHC 0.0 0.1 0.1 59.1 58.3 -1.4
Calibration Report (After adjust)
Zero Span
Status Reference Reading Drift Reference Reading Drifi%
(PPM) (PPM) (PPM) (PPM) (PPM)
Methane 0.0 0.0 0.0 183.0 182.7 -0.2
NMHC 0.0 0.0 0.0 59.1 59.0 -0.2
Single Point Calibration Chart
— 200 - 182.7
§ }28 ‘,-"'.181.2
2 140 S
T 120 L
8 100 ’,,*' =-=¢=-Before
g 80 "o"‘ --m - After
N 60 PP
0 w55
0 182.7
Reference (PPM)
Calibrate By : ./)—076")\4[)03r 4?, u n};/($ J 97\07’4—@ Approve by : %%Q/

MR. KITTISAK JANSANGWATTANA

MR. PASAGORN SAMOL
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NSC-TISI-TIS17025
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 CALIBRATION 0030
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech- cal@yahoo.com, calibratech _cal@hotmail.com

Certificate of Calibration

Certificate No. : 66-420070-2 Page : 1o0f2

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

Equipment : pH Meter with electrode
pH meter
Manufacturer : Eutech Model : pH 700
Range : N/A  pH Resolution : 0.01 pH
Serial No. : 2841305 ID No. : LAB-PH-002
Electrode
Model : N/A Serial No. : 3052953
ID No. : LAB-PH-002

Environment : On site calibration was carried out at the Laboratory Pacific Laboratory Co.,Ltd.
Ambient Temperature :  (25.0 to 25.6)" C
Relative Humidity : (45t047) %

Date of Received : 31 July 2023

Date of Calibration : 31 July 2023

Date of Issue : 05 August 2023

Calibrated by : Bunjerd Masri

Calibration Method :  [n-house method CAL-M4201 direct measurement by using standard voltage calibrator
and using certified reference material (CRM)

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

1. Multiproduct Calibrator

ID No. Cert. No. Due Date Traceability
400005 SG-E-00473/64 27 Aug 2023 National Institute of Metrology Thailand (NIMT)
2. Standard Buffer Solution

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

Approved by : L% /

( Bunjerd Masri )

Supervisor

The Uncertainties are for a confidence probability of approximately 95%

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

CAL-F0031-03
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Calibratech Co.,Ltd.

7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech_cal@yahoo.com, calibratech -cal@hotmail.com

Certificate of Calibration

Page : 2 of 2

Certificate No. : 66-420070-2

Result of Calibration :
UUC Condition As-Received : Good
Function : Electrical measurement
pH meter

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

Adjustment Curve Applied Voltage | Nominal Value | UUC Reading Correction Uncertainty
at nominal pH (mV) (pH) ( pH)[( mV) (mV) (+mV)
177.4800 4 4.00 | 177.5 0.0 0.12
4,7, 10 0.0000 7 7.00 0.1 -0.1 0.086
-177.4800 10 10.00 | -177.5 0.0 0.12

Function :

pH meter with electrode

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

Adjustment Curve Standard Buffer | UUC Reading Correction Uncertainty
at nominal pH (pH) (pH) (pH) (+pH)
4.008 4.01 0.00 0.0097
4,7,10 6.985 7.00 -0.01 0.011
9.997 10.01 -0.01 0.014

Remark

UUC : Unit Under Calibration

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

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-F0031-03
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Calibratech Co.,Ltd.

7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
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NSC-TISI-TIS17025
CALIBRATION 0030

Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech_cal@yahoo.com, calibratech -cal@hotmail.com

Certificate No. :

Submitted by :

Equipment :

Environment :

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

Calibration Method :

Certificate of Calibration

66-400424-1 Page : 1 of2

Pacific Laboratory Co., Ltd
14/5358 Moo 14, T. Bang Bua Thong, A. Bang Bua Thong, Nonthaburi 11110 Thailand
Digital Thermometer with Thermistor probe

Temperature Indicator

Manufacturer : Eutech Model : pH 700

Range : N/A °C Resolution : 0.1 °C
Serial No. : 2841305 ID No. : LAB-PH-002
Thermistor probe

Model : N/A Sheath Material :  Stainless
Diameter : 3 mm. Length : 115 mm.
Serial No. : PHSTEMBOIP 049 ID No. : LAB-PH-002

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

(25.0t025.6) °C
(45t0 47) %
(220.0t0 222.0) VAC

Ambient Temperature :
Relative Humidity

Line Voltage

31 July 2023

31 July 2023

05 August 2023

Bunjerd Masri

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

by compared with PRT in the liquid bath at the constant controlled temperature.
The temperature scale used was based on ITS-90

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

1. Platinum Resistance Thermometer (PRT)

ID No. Cert. No. Due Date Traceability
400002 TT-0074-22 20 Jun 2024 National Institute of Metrology Thailand (NIMT)

2. Standard Digital Thermometer

ID No. Cert. No. Due Date Traceability
400033 22E569 22 Feb 2024 National Institute of Metrology Thailand (NIMT)

Approved by : Lﬁ /

( Bunjerd Masri )

Supervisor

The Uncertainties are for a confidence probability of approximately 95% EAEE
Ly L

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

www.calibratech.co.th.

AL-F0031-03
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Calibratech Co.,Ltd.
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech_cal@yahoo.com, calibratech -cal@hotmail.com

Certificate of Calibration
Certificate No. : 66-400424-1 Page : 2 of 2

Result of Calibration : Without Adjustment

UUC Condition As-Received : Good

Function : Temperature measurement
Immersion Depth|Standard Reading] UUC Reading Correction Uncertainty
( mm.) (°C) (°C) (°C) (£°C)
115 25.005 24.8 0.2 0.19
Remark

UUC : Unit Under Calibration

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

providing a level of confidence of approximately 95%

-olo -

AL-F0031-03
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Calibratech Co.,Ltd. g e I
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 CALIBRATION 0030
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech_cal@yahoo.com, calibratech _cal@hotmail.com

Certificate of Calibration

Certificate No. : 66-420070-1 Page : 1 of 2

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

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

Environment : On site calibration was carried out at the Laboratory Pacific Laboratory Co.,Ltd.
Ambient Temperature : (25.0t025.6)°C
Relative Humidity : (45t047) %

Date of Received : 31 July 2023
Date of Calibration : 31 July 2023
Date of Issue : 05 August 2023
Calibrated by : Bunjerd Masri

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

1. Multiproduct Calibrator

ID No. Cert. No. Due Date Traceability
400005 SG-E-00473/64 27 Aug 2023 National Institute of Metrology Thailand (NIMT)
2. Standard Buffer Solution

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

Approved by : ﬁ /

( Bunjerd Masri )

Supervisor

The Uncertainties are for a confidence probability of approximately 95%

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

CAL-F0031-03
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Calibratech Co.,Ltd.
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech. cal@yahoo.com, calibratech -cal@hotmail.com

Certificate of Calibration

Certificate No. : 66-420070-1 Page : 2 of 2

Result of Calibration :

UUC Condition As-Received : Good

Function :

Electrical measurement

pH meter

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

Adjustment Curve Applied Voltage | Nominal Value | UUC Reading Correction Uncertainty
at nominal pH (mV) (pH) (pH)|( mV) (mV) (+mV)
177.4800 4 4.00 | 177.5 0.0 0.12
4,7,10 0.0000 7 7.00 0.1 -0.1 0.086
-177.4800 10 10.00 | -177.5 0.0 0.12
Function : pH meter with electrode
Performing a three - buffer standard curve using buffer nominal pH (4,7,10)
Adjustment Curve Standard Buffer | UUC Reading Correction Uncertainty
at nominal pH (pH) (pH) (pH) (+pH)
4.008 4.01 0.00 0.0097
4,7, 10 6.985 7.00 -0.01 0.011
9.997 10.01 -0.01 0.014
Remark

UUC : Unit Under Calibration

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

-o0o -
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Calibratech CO,Ltd N-T!-T|S1 7025

7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 CALIBRATION 0030
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech_cal@yahoo.com, calibratech -cal@hotmail.com

Certificate of Calibration

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

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

Equipment : Electronic Balance
Manufacturer : SHIMADZU Model : AP225WD
Serial No. : D316301828 ID No. : LAB-BL-003
Capacity : 220 ¢ Resolution : 0.00001g/102g, 0.0001g/220g
Environment : On site calibration was carried out at the Laboratory, Pacific Laboratory Co., Ltd.
Ambient Temperature : (25.1t0254) °C
Relative Humidity : (6231064.8) %
Air Pressure  : 1007.0 mbar
Date of Received : 31 July 2023
Date of Calibration : 31 July 2023
Date of Issue : 02 August 2023
Calibrated by : Akaradath Thippichai
Calibration Method : In-house method CAL-M2001 based on UKAS Publication ref : LAB 14

Edition 5, July 2015

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

Standard Weights

ID No. Cert. No. Due Date Traceability
E261-E2624 C02222345 10 Nov 2023 National Institute of Metrology (Thailand), (NIMT)

Approved by :

( Surachai Promthong )

Laboratory Manager

The Uncertainties are for a confidence probability of approximately 95%

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

vevwcafibratech.co.th.

CAL-F0031-03
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Calibratech Co.,Ltd.
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech.cal@yahoo.com, calibratech _cal@hotmail.com

Certificate of Calibration

Certificate No. : 66-200247-2 Page : 2 of 2

Result of Calibration : Without Adjustment

UUC Condition As-Received : Good

Departure of indication from nominal value

Nominal Value Correction Uncertainty

(g) (g) * (g)

0.001 0.00001 0.000020
0.01 0.00001 0.000021

0.05 0.00001 0.000019

0.1 0.00001 0.000024

1 -0.00001 0.000030

2 0.00000 0.000036

5 -0.00001 0.000046

20 -0.00002 0.000073
50 -0.00004 0.00011
100 -0.00005 0.00020
150 -0.0001 0.00038
200 -0.0001 0.00040

This result of calibration was found accurate as shown on date and place of calibration only.
This reported uncertainty of measurement was based on a standard uncertainty mutiplied by a coverage factor k = 2.52 ,

providing a level of confidence of approximately 95%

Eccentric error Load test : S0 g
A B @ D E

0.00002 0.00003 0.00001 0.00004 0.00000 g

Repeatability Load test : 200 g

Stdev. : 0.000048 g

-00o -

AL-F0031-03
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Calibratech Co. ,Ltd. NSC-TISI-TIS1 72 5

7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 CALIBRATION 0030
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech. cal@yahoo.com, calibratech cal@hotmail.com

Certificate of Calibration

Certificate No. : 66-400422-5 Page : 10of2

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

Equipment : Air Chamber (Incubator)
Manufacturer : Aqua Lytic Model : TC 135S
Range : N/A °C Resolution : 0.1 "C
Serial No. : 0614/000033 ID No. : LAB-IB-001

Environment : On site calibration was carried out at the Laboratory, Pacific Laboratory Co., Ltd
Ambient Temperature : (23.5t024.2) "C
Relative Humidity : (40t045) %
Line Voltage : (220.0 t0 222.0) V

Date of Received : 31 July 2023

Date of Calibration : 31 July 2023

Date of Issue : 05 August 2023

Calibrated by : Permpon Chanpu

Calibration Method : CAL-M4004, TLAS G-20
The temperature scale used was based on ITS-90

Reference Standard Instruments : This certification is traceable to the International System of Units
Standard Digital Thermometer with RTD Probe

ID No. Cert. No. Due Date Traceability
400029 & 400048  66-400067-1 04 Aug 2023 National Institute of Mectrology Thailand (NIMT)

Approved by : @/

( Bunjerd Masri )

Supervisor

The Uncertainties are for a confidence probability of approximately 95%
E].'J- El.

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

wwew.calibyatech.co.th,

AL-F0031-03
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Calibratech Co.,Ltd.
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech_cal@yahoo.com, calibratech _cal@hotmail.com

Certificate of Calibration

Certificate No. :66-400422-5 Page : 2 of 2

Without Adjustment
Good

Result of Calibration :
UUC Condition As-Received :
Function : Temperature measurement

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

Inside of Chamber

| /l/ W =051 m
o
2] 2 | 4 D =004 m
4 3 5
1 3 H =070 m
3
g Capacity = 0.02 m
[0}
H
H/2 8
i
< L
] W2 56
v
. Front -
- W Ll
Test Setting Indicating
: Measured Temperature ( ° C) @ Sensor No. Uncertainty
Point | Temperature | Temperature
("C) (2C) (°C) 1 2 3 4 5 6 7 8 9 (H2C)
20.0 20.8 20.5 20.05119.87( 19.94119.93119.93 [ 19.91] 20.00 | 20.01 | 19.90 0.77
Test Setting Indicating Measured Measured Overall
Point Temperature Temperature Uniformity Stability Variation
(G (°c) (°c) (°C) (°C) ('C)
20.0 20.5 20.5 0.33 0.39 0.8

Remark The uncertainty is not combine uniformity of the air chamber

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

This reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factork =2 ,

providing a level of confidence of approximately 95%

CAL-F0031-03

-00o -
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Calibratech CO.,Ltd. NSC-TISI-TIS17025
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 CALIBRATION 0030
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech.cal@yahoo.com, calibratech _cal@hotmail.com

Certificate of Calibration

Certificate No. : 66-400422-4 Page : 1 of2

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

Equipment : Water Bath
Manufacturer : Memmert Model : WNB 22
Range : N/A °C Resolution :0.1 “C
Serial No. : [.514.0184 ID No. : LAB-WB-001

Environment : On site calibration was carried out at the Laboratory, Pacific Laboratory Co., Ltd
Ambient Temperature : (30.0t0 32.0) °C
Relative Humidity 3 (50t0 55) %
Line Voltage : (220.0 to 222.0)V

Date of Received : 31 July 2023

Date of Calibration : 31 July 2023

Date of Issue : 05 August 2023

Calibrated by : Permpon Chanpu

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

Reference Standard Instruments : This certification is traceable to the International System of Units
Standard Digital Thermometer with RTD probe

ID No. Cert. No. Due Date Traceability
400029 & 400031  66-400225-1 28 Oct 2023 National Institute of Metrology Thailand (NIMT)

Approved by : /

( Bunjerd Masri )

Supervisor

T'he Uncertainties are for a confidence probabi]ity of approximately 95%
E E
- oy

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

wwew.calibratech.co.th.

AL-F0031-03
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Calibratech Co.,Ltd.

7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120

Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech-cal@yahoo.com, calibratech _cal@hotmail.com

Certificate of Calibration

Certificate No. :66-400422-4

Result of Calibration :
UUC Condition As-Received :

Without Adjustment
Good

Function : Temperature measurement

701

402

Front

Page : 2 of 2

Test Setting Indicating  |Measured Temperature ( * C) @ Sensor Measured Measured
. Uncertainty

Point [ Temperature | Temperature No. Uniformity Stability

(MC) (°C) (%C) 1 2 3 4 5 (£°C) e) (°C)

95.0 95.0 95.0 94.46194.3794.38 | 94.38 | 94.41 0.18 0.08 0.04

Remark The uncertainty is not combine uniformity of the water bath

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

This reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factork =2 ,

providing a level of confidence of approximately 95%

CAL-F0031-03
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Calibratech Co. ,Ltd. NSC-TISI-TIS17025
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 CALIBRATION 0030
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech-cal@yahoo.com, calibratech _cal@hotmail.com

Certificate of Calibration

Wy

N

Certificate No. : 66-400422-3 Page : 10of2

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

Equipment : Air Chamber (Oven)
Manufacturer : Memmert Model : UN 55
Range : N/A "C Resolution : 0.1 “C
Serial No. : B214.1879 ID No. : LAB-OV-001
Environment : On site calibration was carried out at the Laboratory, Pacific Laboratory Co., Ltd
Ambient Temperature : (30.0t0 32.0) °C
Relative Humidity : (50t055) %
Line Voltage ] (220.0 t0 222.0) V
Date of Received : 31 July 2023
Date of Calibration : 31 July 2023
Date of Issue : 05 August 2023
Calibrated by : Permpon Chanpu

Calibration Method : CAL-M4004, TLAS G-20
The temperature scale used was based on ITS-90

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

Standard Digital Thermometer with Thermocouple probe

ID No. Cert. No. Due Date Traceability
400029 & 400030  66-400227-1 24 Oct 2023 National Institute of Metrology Thailand (NIMT)

Approved by : % /

( Bunjerd Masri )

Supervisor

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

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

wiew.caltbratech.co.th.

AL-F0031-03



CAL

Calibratech Co.,Ltd.
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech. cal@yahoo.com, calibratech _cal@hotmail.com

Certificate of Calibration
Certificate No. :66-400422-3 Page : 2 of 2

Result of Calibration :
UUC Condition As-Received :

Without Adjustment
Good
Function : Temperature measurement

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

_I Inside of Chamber
o /é/ W =040 m
| 2 pd 4
A S Fo) D =033 m
1 3
H =040 m
3
S Capacity = 0.05 m
: H/2 8
6
?
£ L L
’ w2 ipiﬁﬂ/
c
D
v D2 5¢
P Front R
< = >
Test Setting Indicating
. Measured Temperature (° C) @ Sensor No. Uncertainty
Point | Temperature | Temperature
(*C) (°C) (°C) 1 2 3 4 5 6 7 8 9 (£2C]
104.0 107.0 107.0 104.9] 104.71 104.2| 104.7] 103.1] 103.2( 102.9| 104.2| 103.5 0.83
180.0 184.0 184.0 180.51 180.31 179.71 1803 176.9| 176.8| 177.0 | 180.3] 179.4 1.1
Test Setting Indicating Measured Measured Overall
Point Temperature Temperature Uniformity Stability Variation
(*C) (°C) (°c) (°C) (°Cc) (°C)
104.0 107.0 107.0 1.5 0.3 2.3
180.0 184.0 184.0 2.8 0.4 43

Remark The uncertainty is not combine uniformity of the air chamber

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

This reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factork =2,

providing a level of confidence of approximately 95%

CAL-F0031-03

-00o -





