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wsdinas
n3NIAL denau fugneu faAY WoAINIEY Sunay
pH @25°C - 6.8 7.1 - - -
Total Dissolved Solids - 480 415 - - _
Total Suspended Solids - 20 28 - - -
Biochemical Oxygen Demand - 13 22 - - -
Sulfide - <02 <02 - - -
Total Kjeldahl Nitrogen - 4.76 24.64 - - _
Oil and Grease - <5 <5 - - _
Settleable Solids - 0.0 0.0 - - _
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nangen @ | Bonen @ | Aueneu® | aaen @ | welnieu @ | Suaen @ | wesgu @ | aesgu @
pH @25°C - 6.8 7.0 - - - 5.0-9.0 5.5-9.0 -
Total Dissolved Solids - 478 305 - - - < 500 < 1,000 me/L
Total Suspended Solids - 11 13 - - - <30 < 30 me/L
Biochemical Oxygen Demand - <5 12 - - - <20 <20 me/L
Sulfide - <02 <02 - - - <10 <10 me/L
Total Kjeldahl Nitrogen - 4.76 15.12 - - - <35 <35 me/L
Oil and Grease - <5 <5 - - - <20 <20 me/L
Settleable Solids - 0.00 0.00 - - - <0.5 - meg/L
wasgu: Y Uszmiansgnsamineinsessuvifuazduanden 309 ﬁﬂ%uﬂwﬁmigﬂuﬂ’mﬂqﬂﬂﬁi:ﬁuﬁEl'ﬁﬁﬁuﬂ‘\]7ﬂE]’lﬂWiU’N‘UiSLﬂV!LLﬁ:’U‘H’]ﬂ (18 122 moudl 125 4 29 Sunan 2508 (@ 1A5UsELAN )

@ Yszmansznsaamingnsssinyiuasimindon 1589 MUuAINASHIUAIUANNIIFUIBNTNNINIANTUIUTHATLAT WA (AN 141 noull 233 1 27 Aamay 2567 (81A15UsELAY 1))

LA o o ¥ o 2 < < @ = o A = o =
VUGN : FIAUTEUUUIUAUEY (Start Up) LﬂU’/!ﬂﬁUﬂ’WLUUL’Jﬁ'] 1 19U YAINUUNUNN 4 LNBU ARDATEEEAUUNIT

Snvilne USen Y wiamwasd 9190

WV


https://www.tools.in.th/tds/total-dissolved-solids/

euran1sUURnumnasnisdosiuuasuilonansenuanindonuaznsn1sAAAUATINERUAMAIEWIARDN | 4-7

1n5an13 thunanangs deu - Uvudu (seeganidun’) vesifyanaeasyn Thunanngs de1u - Uaiu

M13199 4-5 HAN1IATIVIAAUNINUING (Wastewater Quality) : InnUdeaanuenlasenis

. NAN13052330 (W.A.2567) Wiguannsgu .

WITIULNDSI e
nangen @ | Bonen @ | Aueneu® | aaen @ | welnieu @ | Suaen @ | wesgu @ | aesgu @

pH @25°C 7.1 - - 7.3 7.8 7.6 5.0-9.0 5.5-9.0 -
Total Dissolved Solids 224 - - 218 386 435 < 500 < 1,000 me/L
Total Suspended Solids 14 - - 11 11 15 <30 < 30 me/L
Biochemical Oxygen Demand 11 - - 17 6.4 9.3 <20 <20 me/L
Sulfide <0.2 - - 1.0 1.0 < 1.0 <10 <10 me/L
Total Kjeldahl Nitrogen 13.44 - - 16.0 5.6 53 <35 <35 mg/L
Oil and Grease <5 - - psraliny | esaaldwu | esaaling <20 < 20 meg/L
Settleable Solids 0.0 - - <0.1 <0.1 <0.1 <05 - me/L
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Biochemical Oxygen Demand

Free Chlorine

Oil & Grease

pH

Sulfide

Temperature

Total Dissolved Solids
Total Kjeldahl Nitrogen
Total Suspended Solids

1) 5-Day BOD Test, Azide Modification Method"

2) 5-Day BOD Test, Membrane Electrode Method®?
lodometric Method™?

Liquid-Liquid, Partition Gravimetric Method®?!
Flectrometric Method™

lodometric Method?

Laboratory and Field Methods®

Dried at 180 °C®

Macro-Kjeldahl Method™?

Dried from 103 to 105 °C*”

21n1ALaY (Uaaeszune) 314U 5 518019

Sl dsuany 38ATIH
1 Carbon Monoxide Instrument Analyzer Method™
2 Opacity Ringelmann's Method™
o Oxides of Nitrogen Instrument Analyzer Method™
4 Sulfur Dioxide Instrument Analyzer Method™
S Total Suspended Particulate | Isokinetic Sampling, Gravimetric Method™
<
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LONEAI58198Y

1. NFENTRAAMNTT. USeMANTENTHGAAMNTIY 1309 MyundWTinawmhaiuiidouy
TupnAfiseu1eeenaNUaeiwemlouIuedlssau w.a. 2549. 519RaR1yunEn. 4 5u1AN 2549

i@ufl 123 poufivay 125 4.
2. APHA, AWWA, WEF. Standard Methods for the Examination of Water and Wastewater.
24" ed. Washington, DC: APHA, 2023.
3. United States Environmental Protection Agency. Standard of Performance for

New Stationary Source. 40 CFR 60. Appendix A, 2019.
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”HHWHW H P\ N N p\ Hanna Instruments (Thailand) Ltd. \\\‘Q_f/’/’g’ AI&AB
i 410/67-68 Soi Ratchadapiseck 24, Ratchadapisek Rd., Samsen-nok, FEE e 5 e
nEruments Huaykwang, Bangkok 10310 Tel: 0-2541-4199 Fax: 0-2541-4198 /’/,/,:;\\h\\\\\ I““:é";]:’;f’
Certificate No. : HIT-2410-0320
Page:1of 2
CERTIFICATE OF CALIBRATION
Equipment : pH/mV and EC/TDS/Salinity/Resistivity Meter
Meter Model : HI5521-02 Serial No. : 04160019101
Probe Maodel : HI1131B Serial No. : 094430BN
Resolution (pH) : 0.01 Resolution (mV) : 0.1
Manufacturer ; Hanna Instruments Made in : Romania
Condition As-Received Used Product Reference : RE240370
Ambient Temperature (25425°C Relative Humidity : (50 £ 15)% RH
Customer name : Okla Testing & Consulting Service Co., Ltd.
67/35-36, 3RD Floor, Phetkasem 7/1 Road, Wat Tha Pra,
Bangkok Yai, Bangkok 10600 Thailand
Receiverd date : 28 February 2024
Calibrate date ; 4 March 2024
Issue date : 5 March 2024
Calibrated Location :
Calibration Procedure

Calibrated by :

[Z{ Mr. Pichit Petthong

O Mr. Channarong Soinak

approval of the head of Hanna Instrument (Thailand)

Hanna Instruments (Thailand) Ltd.

This calibrator was conducted by using in-house: calibration procedure
CP-01, CP-02 by using certified reference material (CRM)

This certificate was certificd only for the instrument we calibrated.

1
IeH ANNA
|
This result of calibration was found accurate on date and place of calibration only.
** This certificate may not be reproduced other th

an in full, except with the prior written **

Approved by :

Mr. Anan Suwanchaisakul

Authorized Signatory

| Instruments
“ {Thailand) Limitan




H“MWHHH HANNA Certifcate No.: HIT-2410-0320

instruments Page: 2 of 2

Condition of this calibration result

1. Reference Standard Instruments : This certification is traceable to the international unit of unit maintained through:

Instruments Model Serial No. Certificate No. Traceable
Documenting Process Calibrator Fluke 753 43160061 LF24-0014 Measuretronix Limited.
Thermometer with sensor HI98509 — 39643D 23T1453 Technology Promotion
Digital Thermo-Hygrometer HT-771SD ALO7155 24H41 Association (Thailand-Japan).
2. Reference Standard Materials : pH calibration standard traceable thru CPA chem Ltd.

Buffer Solution Manufacture Certified Value Lot Number | Exp. date

pH 4.0 CPA chem 4,008 * 0.006@250(3 898494 3 June 2024

pH 7.0 CPA chem 6.985 1 0.007@25°C 898500 28 May 2024

pH 10.¢ CPA chem 10.011 £0.012@25°C 898502 24 May 2024

Calibration Result ;

1. Performing standard curve by Simulator at: -177.5, 0.0, 177.5 mV

(Measurement Electrical Potential) After Adjust Resuit.

Nominal Standard
Unit Under Actual Reading Uncertainty of
Value Voltage Input
Calibratien —1 Measurement ( mV)
pH mV pH myV
4.01 171.5 4.01 1775 0.097
pH Meter
7.01 0.0 7.01 0.0 0.058
S/N 04160019101
10.01 -177.5 10.01 -177.5 0.097

2.Performing three suffer standard curve by using buffer nominal : pH 4,7,10 After Adjustment.

Unit Under Standard pH Actual Actual Uncertainty of
Calibration Buffer Selution Reading (pH) Reading (mV) Measurement (X pH)
4.008 4.02 159.3 0.010
pH Electrode
6.985 6.99 -13.6 0.011
S/N 094430BN — .
10.011 10.04 -187.9 0.014

The report uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factor k= 2,

providing a level of confidence of approximately 95%

** End of certificate **
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JIRANATEE ASSOCIATES CO.,LLTD

liranatee 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

Certificate No. : CDT-181-67

MEASUREMENT ITEM
MANUFACTURER
MODEL/TYPE

SERIAL NUMBER

1D NUMBER

CONDITION AS-RECEIVED
CUSTOMER

RECEIVED DATE
MEASUREMENT DATE
ISSUE DATE

ENVIRONMENTAL CONDITIONS:

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

Temperature measurement laboratory
Calibration services department.

CALIBRATION 0367

CERTIFICATE OF CALIBRATION

: Digital Thermometer with Temperature Sensor

: HANNA INSTRUMENTS

: HIS521

: 04160019101

: Used item

: OKLA Testing and Consulting Service Co.,Ltd.
67/35-36 Floor 3, Soi Petchakasem 7/1,

Petchakasem Rd, Watthapra, Bangkokyai, Bangkok 10600,

: 04 Nov 2024
: 07 Nov 2024
:11 Nov 2024

Ambient condition in the laboratory are as follow:

Temperature
Relative Humidity

:23.0+3.0 °C
:55.0+15.0 %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.

Calibrated by:

] Mr. Sorawit Thachalad

[[J Miss littraporn Lertsomphol
[¥] Miss Ruangrumpai Phoommit

Page 1 of 2 Pages

Calibration procedure:

The temperature calibration was done by
In-House calibration method as WI-CL-001
according to comparison method with standard
digital temperature indicator and standard
temperature probe. The temperature scale use
was based on ITS-90.

Traceability:

The measurement results are traceable to the
international system of units (Sl) through
National Institute of Metrology Thailand (NIMT)
Certificate number: TT-0047-24, Certificate
number: ER-0113-24

Reference Used During Calibration:

1. Standard Temperature Probe

Model: 5T5-100 A500, Serial No.: 667682-09,
Due date: 26 Mar 2025

2. Digital Temperature Indicator

Model: DTI-1000-A MK II, Serial No.: 671407-
00591 Due date: 21 Oct 2025

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’

J‘ . Approved SIBNAtOry: ...........ccovvevviee e ST e snriee s s e ans
- TA = Mr. Parinya Booncharoen
AN s
1 é! W Calibration Department Manager

JIRANATEE ASSOCIATES CO. LD !

et s s tmans i &

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

IN WRITING FROM THE LABORATORY



NAC

JIRANATEE ASSOCIATES CO.LTD.

Continuation of Certificate of Calibration Number CDT-181-67 Page 2 of 2 Pages

Result of Calibration: [ Without Adjustment [] With Adjustment

Calibration Range: 20°Cto30°C

Function:

Table 1: This equipment was connected with temperature sensor Model: HI7662-W, S/N: 0615024N.
Dimension: Diameter 3 mm., Length 116 mm.

Immersion Depth Standard Reading UUC Reading Error Uncertainty
(mm) °c) (°c) (") ("c)
110 20.040 20.1 0.1 0.099
110 25.037 25.1 0.1 0.099
110 30.034 30.1 0.1 0.099

UUC*: Unit Under Calibration

***End of Certificate of Calibration***

o
v

£ JIRANA

ASSOCIATES CO. LD |
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AC-2487

Tel. +66 2993 4773, +66 2153 7132-3 Fax. +66 2994 5509 E-mail : wk.calibrations@gmail.com www.wk-etc.com

Certificate of Calibration

Certificate No.: WK2402-300-865 Page 1 of 2

Customer ¢ OKLA TESTING & CONSULTING SERVICE CO., LTD.
67/35-36, 3rd Floor, Petchkasem 7/1, Petchkasem Rd.,
Watthapra, Bangkok Yai, Bangkok 10600 Thailand.

Instrument ! Dissolved Oxygen Ambient Temperature : (25.0 + 2) °C
Manufacturer : HANNA Humidity : (50.0 +15) %RH
Model : HI5421 Received Date 1 27-Feb-24
Serial No. 1 04240005101 Calibrated Date ! 27-Feb-24
Identity No. : KC1A11T8H Issued Date ! 27-Feb-24
Range ! See to data Calibrated Location : In Lab
Resolution : See to dats

Calibration Method : CP-WK-C03

Reference standard instruments :

Instrument Serial No. Certificate No. Due Date Traceability to
Zero Oxygen Solution HI7040L S0115/20 30-Aug-25 NIST
DO Meter 874477 WK2305-300-241 25-May-24 WK Electric Co.,Ltd.

Digital Thermometer WK-CT-025 WK2402-300-25 25-Feb-25 WK Electric Co.,Ltd.

NIST : National Institute of Standard and Technology.
This result calibrate was found accurate as shown on date place of calibrate only
This certificate is traceability to th International System of Unit (SI)

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a
coverange factor k = 2, providing a level of confidence approximately 95 %

Calibrated by :  Mr. Usa Phuangphiphat Approved by :

s
il
Mr. Ratchadawut Rungravee

Authorized Signatory

This certificate may not be reproduced except in full unless permission for the reproduction has been
obtained in writing from the laboratory.

F5100 REV.00 27 Oct 16



W\ WK Electiic Co.ltd.

68/242 Moo 5, Sawaipracharaj Rd., Tumbol Ladsawai, Amphur Lamlukka, Pathumthani 12150
Tel, +66 2993 4773, +66 2153 7132-3 Fax. +66 2994 5509 E-mail : wk.calibrations@gmail.com www.wk-etc.com

Calibration Results

Certificate No. : WK2402-300-865

Calibration Result of the Accuracy

Function : Dissolved Oxygen Measurement at 25 °C

Resolution :  0.01 mg/L

Page 2 0f 2

Unit : mg/L

STD UUC Reading Uncertainty
; Error (+ me/L)
Solution Before Adjustment| After Adjustment * mg
0.00 0.32 0.00 0.00 0.15
8.40 9.15 8.37 -0.03 0.33
8.70 9.01 8.65 -0.05 0.33
9.00 9.24 8.92 -0.08 0.33

() Without Adjustment (X ) After Adjustment

This certificate may not be reproduced except in full unless permission for the reproduction has been obtained in

F5100

writing from the laboratory.

**%%* Wind of Certificate****

REV.00 27 Oct 16
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(2 B Saimai, Bangkok 10220, Thailand
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ACCREDITED

Calibration Cert. # 3884.01
ISO/IEC 17025
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Certificate of Calibration

Certificate No. : MT24-5501

Page : 10of2
Customer : U5EM Tanal wake uausdmaudad wasia i <
Address : 67/35-36 1fu 3 wapwusnml 7/1 wunsTaviwsy weuvnanive) ngatnws 10600
Description : Drying Oven Order No. 1 2026/24
Manufacturer : N/A Received date : Jun 24, 2024
Model : SOV70B Calibration date : Jun 24, 2024
Serial No. : KWF2021021902 Environment Condition :
Identification No. : OKLA-LAB-013/170621 Temperature : (25+/-10) °C
Calibration Place . Laboratory Humidity : (50+/-30) %RH
Calibration Method : Calibration were conducted using In-house calibration procedure CP-MT-006 According to

comparison with LXI Data Acquisition Switch Unit with sensor. The calibration methods
based on Euramet Calibration Guide No.20 - guidelines on the Calibration of Temperature
and/or Humidity Controlled Enclosures.

Reference Standard Instruments :

Instrument Model Serial No. Certificate No. Due Date
LXI Data Acquisition Switch Unit with Sensor 34972A MY57003222 MT23-5938 Oct 05, 2024

The effect that the result relate only to the items calibrated. It was found accurate as shown on date and place
of calibration only.
Traceability :  This measurement are traceable to the International System of Unit (Sl), through

National Institute of Metrology Thailand ( NIMT )

The reported expanded uncertainty of measurement was based on standard uncertainty multipjfac
providing a level of confidence of not less than 95%

Calibrated by : Mr.Suriyan Panyim Approved by : — P
r.Panuwat “Phuklan )
Issue date : Jun 28, 2024

This calibration certificate shall not be reproduced other than in full except with the prior written
approval of Inctech Metrological Center Co.,Ltd
Rev.03 /Feb 2024 FM-MT-013



mm Inctech Metrological Center Co.Ltd. N
-1”0- 39/1 Soi 82, Sukhapiban 5 Rd., O ngoen,
Saimai, Bangkok 10220, Thailand
Tel. (662) 909-8820 (auto 10 lines) Www.imcinstrument.com

B

ACCREDITED

“alibration Cert. # 3884.01
ISO/IEC 17025

Certificate No. MT24-5501
Page 20f2
Function Temperature measurement Result Without adjustment
Calibration point 104, 140, 160, 180 °C Resolution 01 °C

Callbr.atlon Temperature of UUC* at each position ( °C ) Uncertalmiyol
point measurement
(°C) Ch.1 Ch.2 Ch.3 Ch.4 Ch.5 Ch.6 Ch.7 Ch.8 Ch.9 (+-°C)
104 104.456]1104.237|105.035(104.871(104.694( 105.043(104.255(104.486| 104.956 0.67
140 141.286|140.733(141.403)| 141.502| 140.674(141.611(139.677|141.949| 141.131 0.87
160 161.706( 160.284|161.505|161.802| 160.657|161.912[159.449(161.991|161.106 0.91
180 181.164(179.786|180.990|181.272|180.128|181.374|178.909(181.619]|180.617 0.90

Setting Indicating Measured | Measured Overall
temperature Temperature stability | uniformity | variation
(°C) (°C) (+-°C) (°C) (°C)
104.0 104.1 to 104.3 0.53 1.0 1.6
140.0 140.1 to 140.3 0.61 2.1 31
160.0 160.1 to 160.3 0.65 2.1 3.6
180.0 180.1 to 180.3 0.64 22 36
//" - = #1 Lower Left Front
/ . #7 //'4 #2 Lower Right Front
Py e #3 Lower Left Rear
| 5e g #4 Lower Right Rear
o Z #5 Upper Left Front
., - ; — #6 Upper Right Front
} A 7 o« . #7 Upper Left Rear
| | .il/./ ............ . . // #8 Upper Right Rear
A A - = #9 Geometric Center
- W L
Eront view

UUC* = Unit under calibration

Uniformity = Maximum and Minimum difference of measured temperature at any probes and

the measured temperature at the reference and same time.

Overall Variation = Difference of temperature value between the maximum and minimum any time.
Stability = One half of the maximum difference of measured temperatures at any one probe.

-000-

Rev.03 / Feb 2024 FM-MT-013
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Calibratech Co.,Ltd. aE i S
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. : 67-400117-1 Page : 1o0f2

Submitted by : Okla Testing & Consulting Service Co., Ltd.
67/35-36, 3rd Floor, Petchkasem 7/1, Petchkasem Rd.,
Watthapra, Bangkok Yai, Bangkok 10600 Thailand

Equipment : Temperature controlled enclosure (Incubator)
Manufacturer : S-Cool Model : SM 61 M
Range : N/A °C Resolution : 0.1 “C
Serial No. : 18021147 ID No. : OKLA-LAB-011/190
Environment : On site calibration was carried out at the Laboratory,

Okla Testing & Consulting Service Co., Ltd.

Ambient Temperature : (32.01033.0) °C
Relative Humidity : (50t0 55) %
Line Voltage ; (221.0t0223.0) V

Date of Received : 26 February 2024

Date of Calibration : 26 February 2024

Date of Issue : 29 February 2024

Calibrated by : Kittisak Kokaco

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
400046 & 400047  67-400047-2 26 Jul 2024 National Institute of Metrology Thailand (NIMT)
Approved by :

( Surachai Promthong )

Laboratory Manager

The Uncertainties are for a confidence probability of approximately 95%

I
7
[

Wy talbratech.eoth.

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

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. :67-400117-1

Result of

UUC Condition As-Received :

Function :

Calibration

Good

Temperature measurement

:  Without Adjustment

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

Page : 2 of 2

| 2 pd 4
A & o
1 3
H
H/2 8
8 9
/5/_[/ L
W2 5c
] DI2 sem 0 =
Y .
> Front A
-~ W Ll
Test Setting [ndicating
. Measured Temperature (° C) @ Sensor No. Uncertainty
Point | Temperature | Temperature | - oW TR ; 05 55 pwy - (
(°C) (°C) (°C) 1 2 3 4 5 6 7 8 9 (+°C)
20.0 20.0 20.0 20,461 20.25( 19.60| 19.58] 19.84 | 19.64| 19.45] 19.59] 20.01 0.34
Test Setting Indicating Measured Measured Overall
Point Temperature Temperature Uniformity Stability Variation
(°C) (°C) ("C) (°C) (°C) (°c)
20.0 20.0 20.0 0.589 0.073 1.129

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%

AL-F0031-03

-olo -
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\ \ MEGAFIL CO-, LTD. S\\“\N\‘_I\!:/L;’/%
eg afi | 99/183 Moo 3 Tambon Bang Rak Noi Amphur Mueang Nonthaburi 11000 i'é;@iﬁﬂ B

Tel. 0-2528-6081-2  Fax. 0-2528-6083, 0-2525-7034 I

Leading So"’]thn, www.megafil.co.th E-mail : megafil.group@gmail.com TSRO 8587

Certificate No. : J048-TC24021201

Page : | of 3
Certificate of Calibration
Customer :  Okla Testing & Consulting Service Co., Ltd.
Address : 67/35-36,3" Floor, Phetkasem 7/1 Rd.,

Watthapra, Bangkokyai, BKK. 10600

Equipment . Refrigerator
Manufacturer : SANDEN

Model : SPB-0500

Serial No. : SPB0500-231007454
ID No. § =

Resolution : 0.1 °C

Location of Calibration : Central Laboratory FL.3

Reference Job No. : JB24048

Received Request Date  : 12 February 2024
Calibrated by :  Pawut Wongnarakornkul
Date of Calibration : 12 February 2024

Approved by : %J’

[+"] Mr. Pairat Chobna
[ ] Mr. Sarawut Panpet

Date of Issue : 13 February 2024

The uncertainties are for a confidence probability of approximately 95%

This certificate may not be reproduced other than in full except with the prior written approval the Megafil Co.,Ltd.

Megafil Co.,Ltd. MG-FM-7.8-001, R00 (01/07/19)
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MEGAFIL CO., LTD.

99/183 Moo 3 Tambon Bang Rak Noi Amphur Mueang Nonthaburi 11000
Tel. 0-2528-6081-2  Fax. 0-2528-6083, 0-2525-7034

Leading M‘ www.megafil.co.th E-mail : megafil group@gmail.com
Certificate No. : J048-TC24021201
Page : 2 of 3
Calibration Report
Equipment : Refrigerator Manufacturer : SANDEN
Model : SPB-0500 Serial No : SPB0500-231007454
Environment Ambient Temperature (243 to 249 )C
Relative Humidity ( 453 to 519 )%
Line Voltage ( 226 to 228 )V,

Detail of this calibration result. :

1. This instrument was calibrated by insert 9 standards Resistance Thermometer Detector, in to the chamber, under no load condition

in according to TLAS G-20-1/02-08 (E).

2. The temperature scale used was based on ITS-90.

3. Reference standards instrument :

Instrument Model Serial No./ID No. Certificate No. Due Date

Data Acquisition Switch unit 34972A MY49010832 QR23-2679 15 November 2024
Resistance Thermometer Detector 100 ohm RTD505(01 to 10) QR23-2679 15 November 2024
4. This certificate was certified only for the instrument we calibrated.
5. The measured values in this report refer to the time of examination.
6. This certificate is traceable to SI Unit through Quality Reborn Co.,Ltd.

NSC - ONSC accredited no. Calibration 0292
7. Condition of calibrated item : Good

UUC Description :

Operation time 5  Hour 00 Minute Calibration point 2.0,4.0,6.0 °oC

The air ventilation of the instrument was set at position.

Fresh Air Damper

Open Position D Min
Close
X Not Available
8 Result of calibration :
( X ) Without adjustment (

Megafil Co.,Ltd.

DMedium

) After adjustment

.
—

AT

MG-FM-7.8-002, RO0 (01/07/19)



MEGAFIL CO., LTD.

99/183 Moo 3 Tambon Bang Rak Noi Amphur Mueang Nonthaburi 11000
Tel. 0-2528-6081-2 Fax. 0-2528-6083, 0-2525-7034
www.megafil.co.th E-mail : megafil.group@gmail.com

/ /e\gaﬁ

Leading \_Solution

Certificate No.

Result of Calibration
Sensor installation at nine locations as show in figure.

Page : 3 of 3

: J048-TC24021201

3
Chamber capacity (WxHxD) (0.55x1.61x0.42)m : 037 m
4
H
4?1 4— Chamber Edge
48
e /
#5
,,._é_...*_:t_:.:_:.‘_“; ””” =
s : Wwr2
,"h-_:'_:/lzcln -
10em
Position 1 2 3 4 5 6 7 8 9
Ref. Std/ID No.: RTDS50501| RTD50502] RTD50503| RTD50504| RTD50505) Rmsosoal RTD50507] RTD50508] RTD50509
eyvpy Arvd
Temperature distribution ¢ b
Cal. Setting Indicating 12 Measured Temperature ( °C) @ Sensor No.
. 4 0% . Uncertainty
Point | Temperature Temperature o L (Sensor No.9 is REF)
(°C) (°c) cc) 1 2 3 4 5 6 7 8 9 (x°C)
2.0 20 2.0 2.03 1.26 1.94 1.31 3.06 295 221 2.15 2.17 0.44
4.0 4.0 4.0 3.96 3.22 3.84 3.31 5.05 4.91 4.19 4.18 4.14 0.44
6.0 6.0 6.0 5.85 5.16 5.88 5.32 7.07 6.91 6.18 6.24 6.10 0.44
Chamber performance
Cal. Setting Indicating Temperature Measured Measured Ovenall
Point | Temperature (°C) Uniformity Stability Variation
(°C) (°C) Min | Max Average (°C) (°C) (°C)
2.0 2.0 2.0 2.0 2.0 1.07 0.19 2.06
4.0 4.0 4.0 4.0 4.0 1.09 0.22 2.04
6.0 6.0 6.0 6.0 6.0 0.98 0.24 2.18

Megafil Co.,Ltd.

Note: The quoted uncertainty include Stability and 20% of Uniformity.

Stability
Uniformity =

One-half of the greatest maximum difference of measured temperatures at any one sensor.
The maximum difference of measured temperatures at any sensors and measured
temperature at the reference location which are observed at the same time.

Overall Variation = The Difference of the maximum and minimum measured temperatures throughout observation.

This reported uncertainty of measurment was based on a standard uncertainty multiplied by a coverage factor k = 2.00,
providing a level of confidence of approximately 95%.

e

MG-FM-7.8-002, R00 (01/07/19)

- End of Certificate -
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Calibratech Co.,Ltd. ‘ oo i dil

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. : 67-400117-4 Page : 1 of2

Submitted by : Okla Testing & Consulting Service Co., Ltd.
67/35-36, 3rd Floor, Petchkasem 7/1, Petchkasem Rd.,
Watthapra, Bangkok Yai, Bangkok 10600 Thailand

Equipment : Water Bath

Manufacturer : LabTech Model :  LWB-222A

Range : N/A °C Resolution :0.01 °C

Serial No. : BCCLI23001C IDNo. :  OKLA-LAB-008/122011
Environment : On site calibration was carried out at the Laboratory,

Okla Testing & Consulting Service Co., Ltd.

Ambient Temperature : (32.0t0 33.0) °C
Relative Humidity : (50t055) %
Line Voltage : (221.0 to 223.00V

Date of Received : 26 February 2024

Date of Calibration : 26 February 2024

Date of Issue : 29 February 2024

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

1D No. Cert. No. Due Date Traceability
400029 & 400043  66-400593-1 25 Apr 2024 National Institute of Metrology Thailand (NIMT)

Approved by :

( Surachai Promthong )

Laboratory Manager
The Uncertainties are for a confidence probability of approximately 95%
=

o skhdratech.coth,

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

'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. :67-400117-4

Result of Calibration :

UUC Condition As-Received :

Function :

Tcmperature measurement

Without Adjustment
Good

=

Page : 2 of 2

Remark The uncertainty is not combine uniformity of the water bath

e

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

2
5
ol s0p°
Front

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

. o Uncertainty
Point | Temperature | Temperature No, 0-tUF Uniformity Stability
gl o Eloh) I 2 3| 4 5 (+°C) 0] 69,

60 As Mark 60 - 60.02 1 59.97] 60.02 | 59.95] 60.05 0.53 0.69 0.40

N g 001
‘\\ .L.‘ 5 001

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%

AL-F0031-03
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Ca lblateCh CO Ltd i NSC-TISI-TIS17025
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 GALIBRATION 0030
Tel.(02) 964-6211 Fax.{02) 964-5155, e-mail : calibratech.cal@yahoo.com, calibratech .cal@hotmail.com

Certificate of Calibration

Certificate No. : 67-200069-1 Page : 1 of 2

Submitted by : Okla Testing&Consulting Service Co.,Ltd.
67/35-36, 3rd Floor, Petchkasem 7/1, Petchkasem Rd.,
Watthapra, Bangkok Yai, Bangkok 10600 Thailand

Equipment : Electronic Balance
Manufacturer : Sartorius Model : BSA2248-CW
Serial No. : 35790699
Capacity : 200 ¢ Resolution : 0.0001 ¢
Environment : On site calibration was carried out at tt Laboratory Environmental,Okla

Testing&Consulting Service Co.,Ltd.

Ambient Temperature : (28.41028.5) °C
Relative Humidity ; (49.4t051.1) %
Air Pressure 1012.0 mbar
Date of Received : 26 February 2024
Date of Calibration : 26 February 2024
Date of Issue : 27 February 2024
Calibrated by : Akaradath Thippichai
Calibration Method : In-house method CAL-M2001 based on UKAS Publication ref : LAB 14

Edition 7 - November 2022

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

Standard Weights
1D No. Cert. No. Due Date Traceability
E261-E2624 C02232088 08 Nov 2024 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, R{%

abbratech.ce 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. : 67-200069-1 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)
0.01 0.0000 0.00011
0.05 0.0000 0.00011
0.1 0.0000 0.00011
0.2 0.0000 0.00011
0.5 0.0000 0.00011

| 0.0000 0.00011
10 0.0000 0.00011
50 0.0000 0.00014
100 0.0000 0.00020
150 0.0001 0.00038
200 0.0002 0.00038

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  2.00 ,

providing a level of confidence of approximately 95%

Eccentric error Load test : 50 g
A B C D E

-0.0001 0.0001 0.0001 0.0000 0.0000 g

Repeatability Load test : 200 g

Stdev. ; 0.00000 g

-olo -

AL-F0031-03



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

Moabile: +66863999453

E-mail: jnac-calibration@jiranatee.com
Web site: www.jiranatee.com

Certificate No. : CDT-116-67

MEASUREMENT ITEM
MANUFACTURER
MODEL/TYPE

SERIAL NUMBER

ID NUMBER

CONDITION AS-RECEIVED
CUSTOMER

RECEIVED DATE
MEASUREMENT DATE
ISSUE DATE

ENVIRONMENTAL CONDITIONS:

Accredited calibration laboratory
1SO/IEC 17025:2017
NSC-TISI-TIS 17025
CALIBRATION 0367

Temperature measurement laboratory
Calibration services department.

NSC—TISI—-TIS 17025
CALIBRATION 0367

CERTIFICATE OF CALIBRATION

: Digital Thermometer with Temperature Sensor

:EUTECH

: ECO SCAN TEMPS

: 816366

: Used item

: OKLA Testing and Consulting Service Co.,Ltd.
67/35-36 Floor 3, Soi Petchakasem 7/1,

Petchakasem Rd, Watthapra, Bangkokyai, Bangkok 10600.

101 Jul 2024
103 Jul 2024
104 Jul 2024

Ambient condition in the laboratory are as follow:

Temperature
Relative Humidity

123.0+£3.0 'C
:55.0+15.0 %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.

Calibrated by:

[J Mr. Sorawit Thachalad

[¥] Miss littraporn Lertsomphol
[J Miss Ruangrumpai Phoommit

NAC

JIRANATEE ASSOCIATES co., LT

} Approved signatory: ...............

Page 1 of 2 Pages

Calibration procedure:

The temperature calibration was done by
In-House calibration method as WI-CL-001
according to comparison method with standard
digital temperature indicator and standard
temperature probe. The temperature scale use
was based on 1T5-90.

Traceability:

The measurement results are traceable to the
international system of units (SI) through
National Institute of Metrology Thailand (NIMT)
Certificate number: TT-0047-24, Certificate
number: ER-0101-23

Reference Used During Calibration:

1. Standard Temperature Probe

Model: STS-100 A500, Serial No.: 66 7682-09,
Due date: 26 Mar 2025

2. Digital Temperature Indicator

Model: DTI-1000-A MK 1I, Serial No.: 671407-
00591 Due date: 14 Sep 2024

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

IN WRITING FROM THE LABORATORY



NAC

JIRANATELE ASSOCIATES CO.,LTD.

Continuation of Certificate of Calibration Number CDT-116-67

Result of Calibration: ] Without Adjustment

Calibration Range: 20°Cto30°C

Function:

Tabhle 3: This equipment was connected with Thermocouple sensor type K.

[] with Adjustment

Dimension: Diameter 3 mm. Length 116 mm.

Page 2 of 2 Pages

Immersion Depth Standard Reading UUC Reading Error Uncertainty
(mm) ("c) (°c) ("c) (°c)
110 20.047 20.1 0.0 0.26
110 25.043 25.0 0.0 0.26
110 30.034 30.0 0.0 0.26

UUC*: Unit Under Calibration

***End of Certificate of Calibration***

ﬁ

NAC

JIRANATEE ASSOCIATES CO 1D
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NAC

JIRANATEE ASSOCIATES CO.,L'TD,

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

Certificate No. : CRT-061-67

MEASUREMENT ITEM
MANUFACTURER
MODEL/TYPE

SERIAL NUMBER

ID NUMBER

CONDITION AS-RECEIVED
CUSTOMER

RECEIVED DATE
MEASUREMENT DATE
ISSUE DATE

ENVIRONMENTAL CONDITIONS:

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

Relative humidity and Air Temperature measurement laboratory

Calibration services department.

CERTIFICATE OF CALIBRATION

: Digital Thermo Hygrometer
: KEPLER Instrument

: KTH-02

1234011889

: Used item
: Okla Testing and consulting services Co., Ltd.

67/35-36, 3rd Fl, Phetkasem soi 7/1, Wat Thapra,
Bangkokyai, Bangkok, Thailand 10600.

: 16 Dec 2024
: 19 Dec 2024
:19 Dec 2024

Ambient condition in the laboratory are as follow:

Temperature
Relative Humidity

:23.0+£3.0 C
:55.0+15.0 %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.

Calibrated by:

() Mr. Sorawit Thachalad
1 Miss Jittraporn Lertsomphol
[J Miss Ruangrumpai Phoommit

NAC

JIRANATEE ASSOCIATES CO.,LTD,

Approved signatory: .................!

Page 1 of 2 Pages

Calibration procedure:

The Relative humidity and Air Temperature
calibration was done by In-House calibration
method as WI-CL-009 and WI-CL-010 according to
comparison method with Standard Chilled Mirror
hygrometer with Temperature sensor and standard
Humidity generator chamber.

Traceability:

The measurements are traceable to the
international system of units (SI) through National
Institute of Metrology Thailand (NIMT). Certificate
number: TH-0079-23 and through lJiranatee
Associates Co., Ltd. Certificate number: CDT-001-67.

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 OF CALIBRATION MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTAINED

IN WRITING FROM THE LABORATORY



NAC

JIRANATEE ASSOCIATES CO.,LTD.

Continuation of Certificate of Calibration Number: CRT-061-67 Page 2 of 2 Pages
Measurement Results:

The results of calibration and associated measurement uncertainties are reported in the table below.

Result of Calibration: V] Without Adjustment [J with Adjustment

Table 1: The results of calibration of air temperature are reported in table below.

CalibrationRange: 20°Cto30°C

Determined Standard Reading UUC Reading Error Uncertainty
(°c) ('c) (W] (W] £(°q)
20.00 20.06 206 0.5 0.31
2500 25.04 253 0.3 0.31
30.00 30.04 29.6 -0.4 0.31
Table 2: The results of calibration of relative humidity at 23 °C are reported in table below.
Calibration Range:  35%RH to 70%RH
Air Temperature Standard Reading UUC Reading Error Uncertaint
(°c) (%RH) (%RH) (%RH) +(%RH)
23.04 34.74 36 1 1.0
23.04 4471 43 -2 1.3
23.00 59.68 58 -2 1.8
23.03 69.61 66 -4 1.8

UUC*: Unit Under Calibration

***End of Certificate of Calibration***

NAC

JIRANATEE ASSOCIATES CO., LTD.
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