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TEL : 0-2-805-6660-2 FAX : 0-2-805-6660 #17 TESTING
No.0200
Customer Name  : 3oy $va-Tuind 1
Address : 589 nuURIHATINWA uIUED wRLINSR NFANWY 10700
Tel/E-mail : 08-6902-9939 / trirat_k@hotmail.com
Sample Site g %ﬁﬁau %"dﬂ?—ﬁULﬂﬁ'} 1 Sampling Date  : 12/07/65 Report No.  : RP2207082
Sample Type i 151&58 Sampling Time : 14.00 v. Analysis No. : W07141
Sampling Method : Grab Received Date  : 12/07/65 Request No. : 7.1-01-426/65
Sampling By D UINMULET Analytical Date : 12-25/07/65 Analyst By  : Yuwui drasas
ANALYSIS REPORT
PARAMETER UNIT METHOD STANDARD' EFFLUENT
pH 5 SM 2017 (4500-H" B) 59 6.4 at 26.0 °C*
goo | mel | sM2017 (G210 B,4500-00) 20 | 112
Total Suspended Solids | me/L SM 2017 (2540 D) @30 | 19* -
Total Dissolved Solids mel | SM 2017 (2540 C) <5007 100
Fat Oil & Grease me/L  SM 2017 (5520 B) I 290
™ me/L SM 2017 (4500-N,,, ) O 35 | 759 -
Sulfide myl | SM 2017 (45005 C, F) <1.0 <100 T
Sample Condition Observation wiieala aznowhna
Y8R : SM 2017 = Standard Methods for the Examination of Water and Wastewater, APHA, AWWA, WEF, 23" edition, 2017
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p ASIA LAB & CONSULTANT COLLTD. e A %
A UIEM 018y uiU woud Aoudaunusi s1in i@gﬁKA SR RTATON
/\\ 184 mavwnsuNadIy 2 @y 12 wuqsualy WAUNLA ATUVIWT 10160 ,,/’ u
L‘ i TEL : 0-2-805-6660-2 FAX : 0-2-805-6660 #17
TESTING
No.0200
Customer Name  : @#ilan Sm-Tundn 1
Address : 589 nULATYATINIA LIUEe ALIMSR AJUNNY 10700
Tel/E-mail : 08-6902-9939 / trirat_k@hotmail.com
Sample Site : @ilay Svan-Tuindn 1 Sampling Date  : 09/08/65 Report No.  : RP2208133
Sample Type : L‘Tl%?ﬁ'ﬁ Sampling Time : 10.00 u. Analysis No. : W08277
Sampling Method : Grab Received Date  : 09/08/65 Request No. : 7.1-01-505/65
Sampling By : UIN.MULILAET Analytical Date : 09-19/08/65 Analyst By  : Junui fma¥ad
ANALYSIS REPORT
PARAMETER UNIT METHOD STANDARD' EFFLUENT
PH - SM 2017 (4500-H" B) 5-9 6.1 at 27.2 °C*
BOD el SM 2017 (5210 B, 45000 C) <20 656 —
Total Suspended Solids me/L SM2017(2540D) | <39 s
Total Dissolved Solids mgl | SM 2017 (2540 C) | 00 - 113’
Fat Oil & Grease = meg/L SM‘ZO‘;?SEZO B) <20 ” 5170*¥&7 -
KN me/L SM 2017 (4500-N,, O | <32 6.48 )}
Sulfide - mg/L ] SM 2017 (450052' C,F) sl?)ﬁhh“ 7 <1.00
Sample Condition Observation Wasu aznewima
WUBMA : SM 2017 = Standard Methods for the Examination of Water and Wastewater, APHA, AWWA, WEF, 23'd edition, 2017
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ASIA LAB & CONSULTANT CO.,LTD. \\\\,/:_//; £K
y U3 wide uad woud ABUTAUAUY T177 i‘a/sﬁ_\m N RSN
184 ‘?JUUHVIﬁiJQJ?raﬁ']U 2 98y 12 wu’N‘u’N'lN LYAUISLA ﬂi\iWIN“T 10160 "/ﬂ S
A’& TEL : 0-2-805-6660-2 FAX : 0-2-805-6660 #17 R
TESTING
No0.0200
Customer Name  : 3ilay Joa1-Tuind 1
Address : 589 auLASYalinied wawwde wavmss ATUMNT 10700
Tel./E-mail .
Sample Site : Blow Fue-Thundn 1 Sampling Date  : 21/09/65 Report No.  : RP2209119
Sample Type : ug’nﬁﬁ Sampling Time : 10.00 v, Analysis No. : W09223
Sampling Method : Grab Received Date  : 21/09/65 Request No. : 7.1-01-607/65
Sampling By : UININULET Analytical Date : 21-27/09/65 Analyst By  : Yumuq dratad
ANALYSIS REPORT
PARAMETER UNIT METHOD STANDARD' EFFLUENT
pH - SM 2017 (4500-H" B) 5-9 6.8 at 26.0 °C*
BoD  mel | SM 2017 (5210 8, 4500-0 ) R R T
Total Suspended Solds [ mel - SM 2017 (2540 D) 7 <30 B 16~ "
Total Dissolved Solids mel | SM 2017 (2540 ) | w0 58 o
Fat Oil & Grease m ;;L  SM 2017 (5520 B) - 20 B
TKN 7 mg/L - SM 2017 (a500-N,,; O) ) a5 | 266
Sulfide : my/L SM 2017 (4500-5° ) ] <10 <1.00 N
Sample Condition Observation WMDYy AznauI

L

NUWNA : SM 2017 = Standard Methods fo

r the Examination of Water and Wa
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A TEL : 0-2-805-6660-2 FAX : 0-2-805-6660 #17 SESTING
No.0200
Customer Name : @ilay Jom1-Suind 1
Address : 589 auuvinyalivied uvauede lwavman ATIMNY 10700
Tel./E-mail -
Sample Site Filon Fvm-Tund 1 Sampling Date  : 12/10/65 Report No.  : RP2210074
Sample Type - ur’nﬁa Sampling Time : 09.20 u. Analysis No. : W10127
Sampling Method : Grab Received Date  : 12/10/65 Request No. : 7.1-01-647/65
Sampling By :UINNULLAT Analytical Date : 12-19/10/65 Analyst By fumn fatan
ANALYSIS REPORT
PARAMETER UNIT METHOD STANDARD EFFLUENT
pH . SM 2017 (4500-H" B) 5-9 6.8 at 25.6 °C*
BOD ) el “ﬁismﬁzo? (5210 B, 4500-0 O) <20 159
Total Suspended Solids me/L SM 2017 (2540 D) - <30 e
Total Dissolved Solids | mglL SM 2017 (2540 C) st | 6|
FatOil & Grease | mel . SM 2017 (55208) <20 4.70
TKN * my/L  sM 2017 (4500-N,,; O) <35 141
Sulfide i myl | SM 2017 (4500-5 C, F) <0 | <100
Sample Condition Observation wieau menauinia

nuEgweg : SM 2017 =
* M IaEeUTiLATUN1IYUTaY ISO/IEC 17025
Luns nummumsmwmwmnmmJUivum . MUYIENIANTEY
ﬂ-wsszmaummmawmsmmmmﬁLLa:U'Nwm (ARuWlusvA
: L@umﬁLﬁamﬂu?uwmaﬁasmmf'ﬂﬁmﬁ

* Total Dissolved Solids fia
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Standard Methods for the Examination of Water and Wastewater, APHA, AWWA, WEF, 23rd edition, 2017

19/10/65

Ansvedauliuanednunidnus

“'lQﬂiHEJ’]ﬂ<57$U‘U'muﬁ“ﬂ nndey L‘"EN muummm FIUAIVAY

TAAVUUNYY lau 122 maw 125 3 ﬁmm 29 19U SuAu wa. 2548)

wi 1/1



ASIA LAB & CONSULTANT CO.,LTD.
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A‘\\ ) TEL : 0-2-805-6660-2 FAX : 0-2-805-6660 #17

TESTING
No.0200
Customer Name %5-’:1824 Svan-Thundn 1
Address 1 589 auuATYAlnId LrUSe WwaLTmER NTUMNY 10700
Tel/E-mail : -
Sample Site : Flon Jwan-Tuindn 1 Sampling Date  : 11/11/65 Report No.  : RP2211091
Sample Type 3 *j’lL%U Sampling Time : 09.30 v, Analysis No. : W11158
Sampling Method : Grab Received Date : 11/11/65 Request No. : 7.1-01-713/65
Sampling By D UANIMULAT Analytical Date : 11-18/11/65 Analyst By  : Yuwun fhatas
ANALYSIS REPORT
PARAMETER UNIT METHOD STANDARD' EFFLUENT
pH - SM 2017 (4500-H’ B) 5-9 5.9 at 26.2 °C*
BOD T = SM 2017 (5210 B, 4500-0 C) 20 | 108
Total Suspended Solids me/L o SM 2017 (2540 D) R T T
;otal D;SSOQ\/ed Solids o me/L B B SM 2017 (2540 C) | <500 95‘ 77777777 .
Fat Oil & Grease I meL SM2017 (5520 8) <20 280
TKN | wen  SM2017 @500-N, O) S35 | e -
sulfide }w;éﬁ‘%k‘ii};g'oﬁ (4500-5% , F), - <10 <100
Sample Condition Observation wasagu nzneuihna

wagwmeg : SM 2017 = Standard Methods for the Examination of W.

: ¥ emvadeunlaiunisiuses ISO/IEC 17025

ater and Wastewater, APHA, AWWA, WEF, 23“5 edition, 2017
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ANALYSIS REPORT Page 1 of1

Customer a1mseFalay Tyarthundd 1 V3 mamed it Report No. 00039
Address 589 oUUITTYATI NI LVRUKSD (YR INER Request Service No. 22/04914

NFANN 10700 Sampling Date 14/12/2565
Tel/Fax 02-2810802 Received Date 15/12/2565
Analysis By Envilab Co.,Ltd Test Date 15/12-21/12/2565
Sampling By Envilab Co.,Ltd Report Date 28/12/2565
Sampling Location viaaWmbieomsyn 33 Ty Shand AO NO. AO2200038-E001

PARAMETER UNIT METHOD RESULTS STANDARD

pH % Electrometric Method 6.42 59
BOD mg/l 5-Day BOD Test Method 17 <20
Sulfide mg/l Iodometric Method <0.2 <1.0
Total Suspended Solids (TSS) mg/l Dried at 103 - 105 OC Method 21 <30
Total Dissolved Solids (TDS) mg/l Dried at 103 — 105 °C Method 314" <500"
TKN mg/l Semi Micro and Macro Kjeldahl Method 15.93 <35
Oil & Grease mg/l Liquid-Liquid, Partition-Gravimetric Method 0.9 <20

Standard : Notification of Ministry of Natural Resourse and Environment RE: Prescribing of the standard of waste
water discharge control from some types and sizes of building B.E.2548 {Type n)

v
Remark:  Total dissolved solid (TDS) must increase from quantity of solvent in the usage water not over than 500 mg/l

z
TDS = Analysis result of TDS (waste water) - TDS (water supply) TDS (Waste water) is 474 and TDS (Water supply) is 160.

Remark: 1. The above results are valid only for the analyzed/tested samples as indicated in this report.

2. No part of this report shall be reproduced in any form without written consent from the Laboratory.
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nasuuuinenivieiudestgTunsifsuiesfiinsdnsshanau
U3 13y udv uwaud Aeudaunud 1fn wwnzilion -oow
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7l an omaola)y @ & @ o A37UN

t a ﬂ. o g d
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Ynde I7u2u 16 s1en1s

deud dsuaiy WIATIH
1 Arsenic Digestion, Inductively Coupled Plasma Method
2 Biochemical Oxygen Demand | 1) 5-Day BOD Test, Azide Modification Method
2) 5-Day BOD Test, Membrane Electrode Method
3 Chemical Oxygen Demand | Closed Reflux, Titrimetric Method
4 Color ADMI Weighted-Ordinate Spectrophotometric Method
5 Copper ‘ Digestion, Inductively Coupled Plasma Method
6 Lead Digestion, Inductively Coupled Plasma Method
7 Manganese Digestion, Inductively Coupled Plasma Method
8 Nickel Digestion, Inductively Coupled Plasma Method
9 Oil & Grease Liquid-Liquid, Partition-Gravimetric Method
10 pH Electrometric Method
11 Selenium Digestion, Inductively Coupled Plasma Method
12 Temperature Laboratory and Field Methods
13 Total Dissolved Solids Dried at 180 °C
14 Total Kjeldahl Nitrogen 1) Macro Kjeldahl Method
2) Semi-Micro Kjeldahl Method
15 | Total Suspended Solids Dried at 103-105 °C
16 Zinc Digestion, Inductively Coupled Plasma Method
LaNE1581989

APHA, AWWA, WEF. Standard Methods for the Examination of Water and
Wastewater. 23" ed. Washington, DC: APHA, 2017.
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aeu Tan / EMsiadeu / Tvagou /
i HAn S vadey YI9VBINTVAGBU wmadadily
1 | dhiiu - anufunsa-ang In - house method : LAB-Test-129
6.0 81 8.0 based on Standard Methods for the
Examination of Water and Wastewater,
APHA, AWWA & WEF, 23° ed., 2017,
part 4500 - H' B
- miumuaaaﬁwm In - house method : LAB-Test-136
ﬁqm%{]ﬁ 103 °C §i9 105 °C based on Standard Methods for the
5 mg/dm3 21 500 mg/dm3 Examination of Water and Wastewater,
APHA, AWWA & WEF, 23° ed., 2017,
part 2540 D
2 |dhwena - audunse-ena In - house method : LAB-Test-129

6.0 8980

based on Standard Methods for the
Examination of Water and Wastewater,
APHA, AWWA & WEF, 23 ed., 2017,

part 4500 - H' B

:}' u A .
ADNAIWLIN B IUN 18 AULIYU 2562

QuUn 1
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3 | Udy - anaudunsa-sng In - house method : LAB-Test-129

4.0 84 10.0

- ATUVIUABYNIVUA

Tlgamafl 103 °C 1 105 °C

5 mg/dm’ &3 5 000 me/dm’

based on Standard Methods for the
Examination of Water and Wastewater,
APHA, AWWA & WEF, 23 ed., 2017,

part 4500 - H' B

In - house method : LAB-Test-136
based on Standard Methods for the
Examination of Water and Wastewater,
APHA, AWWA & WEF, 23" ed., 2017,

part 2540 D

29nATILIN & TUN 18 Ausey 2562

dnuimsuariusesiealfiRnng nsudnenenand
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v o o ] ¢ gy a ¢ 3
iUﬁiS’lEJ‘UEJLﬂS'eN%JEl qﬂﬂim m%ﬁs’mﬁtﬂ‘i’lzﬁﬁmﬂ’lwuq

d1diu w3adila Hwdin Al fuitdouidiey | Suasuimungeuriioy

1 pH Meter Mettler Toledo pH 28 {l.a. 2563 27 n.. 2564
2 DO Meter YSI BOD 21 NN, 2563 20 5.A. 2563
3 Incubator ARCO BOD 31l.A. 2563 1 AN 2564
4 | Oven Binder TSS 27 fim. 2561 27 dp. 2562
5 Oven Memmert TDS, O&G 3 5.A. 2561 3 5.A. 2562

6 Electronic Balance (BSA2245-CW) Sartorius TSS 25 il.A. 2563 24 n.w. 2564
7 Electronic Balance (AB204-S/FACT) Sartorius O&G, TDS 21 1.8, 2563 20 .A. 2564
8 Digestion Apparatus 3 Quiality Reborn TKN 4 n.A. 2563 311.8. 2564
9 | Refrigerator 1 ARCO Inwanw 2 11.A. 2563 1n.w. 2564
10 | Refrigerator 2 ARCO Snwanw 211.m. 2563 1A, 2564
11 Refrigerator 3 Sanden Intercool Snwanw 2117, 2563 1 .. 2564
12 Refrigerator 4 ARCO Snwann 2 11.m. 2563 1 n.w. 2564
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NSC-TISI-TIS 17025
CALIBRATION 0062

Calibration Laboratory
Mettier-Toledo (Thailand) Limited

METTLER TOLEDO

272 Soi Soonvijai 4, Rama 9 Road, Bangkapi, Huay kwang,Bangkok 10310

Tel :0 2723 0300
hitp:/iwww.mt.com

Fax (0 2719 8479

CERTIFICATE OF CALIBRATION

Certificate Number:

Customer
Company: ASIA LAB & CONSULTANT CO,, LTD.
Address: 184 Phutthamonthon Sai 2 Road, Soi 12, Bangphai, Bangkae,
City: BANGKOK Customer ID: A0484
Zip/Postal: 10160 Work Order No: *SV2004270014"
Agreement No: SCL18060110_2
Device
Equipment: pH Meter Firmware Version: 1.00.00
Model: S220 Manufacturer: METTLER TOLEDO
Serial No.: B145424893 D No.: 1P01-55-1
(Provide by customer)
Resolution: 0.1 mY 0.01  pH
Range : -
pH Electrode Model: InLab Expert Pro Serial No.: 4380348

Laboratory Test Conditions

Ambient Temperature:
Relative Humidity:

Calibration procedure:

(25%2) °(C
(55:15) %

In-house method : CP/C001/16 based on direct measurement by using standard voltage calibrater

and certified reference material (CRM)

Comment: pH Meter is in good condition.
Recalibration
Date of Receipt: 24-Apr-20
Date of Calibration: 28-Apr-20

Calibrated By

Approved by

Issue Date

Somsak Sattanaco

CCPH-0006-20-C

The reperted uncedainty is based on a standard uncertainty multiplisd by a coverage facter k=2,providing a level of confidence of appoximately 95%
The contents of this cerlificate may be published or reproduced or passed to a ihird pariy only full,except with the prior wrilten approval

of the calibralion center,Metiler-loledo ‘(hailand? Ld.

This s an odginal document

 FOICOC by Metiter-Toledo{ Thardand) e, REV 1, 18 Jun 2019 Page 10f2
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Mettler-Toledo (Thailand) Limited

272 Soi Soonvijai 4, Rama 9 Road, Bangkapi, Huay kwang,Bangkok 10310
Ta} .0 2723 0300 Fax 0 2719 6479
hitp:/iwww.mt.com

NSC-TISI-TIS 17025
CALIBRATION 0062

Calibration Laboratory MEITLER To LEDO

Laboratory Test Equipments Certificate Number: CCPH-0006-20-C
Instrument Model Control No. Certificate No. Due dafe
Vaoltage Calibrator 2000MN ANAgG1 E1U200887 31-Mar-21
Liquid in Glass Thermometer ASTM 390C-86 ANA131 201398 17-Mar-21
Material Lot No. Control No. Certificate No. Expire date
Buffer Solution 4.003 TRM-S-2003/280319 - 280319 26-Oct-20
Buffer Solution 7.025 TRM-S-2005/280119 - 280119 07-Oct-20
Buffer Solution 9.190 TRM-S-2006/140118 - 140119 27-Jul-20

Traceability: The measursment is traceable to national standards, which realize the physical unit of measurement (Sl).

- National Institute of Metrology(NIMT}), Thailand through NA Caltechnologies Co., Ltd. (Calibration No. 0289)
- National institute of Metrology (Thailand) through Calibration Laboratory MT-TH(Calibration No.0062)
- Certified Reference Material from National Institute of Metralogy (Thailand).

Measuring Results

1. DC Voltage measurement pH Meter Serial No: B145424893

Nominal Value Standard Voltage Input Average Measured Value Uncertainty

pH my mV pH *mV

Coverage factor

k

0.00 414.12 4141 0.00 0.065 2.00
4.00 177.48 177.5 4.00 0.065 2.00
7.00 0.00 0.0 7.00 0.065 2.00
10.00 -177.48 -177.5 10.00 0.065 2.00
14.00 -414.12 -414.1 14.00 0.065 2.00
2. pH electrode measurement pH electrode Serial No: 4380348
Linear Offset1(mV) 204 Offset 2 (mv) -
Slope 1( %) 95.5 Slope 2( %) -—
Standard Buffer Solution pH(25"C) Average Measured Value Uncertainty Coverage factor
pH mV 3
4.003 4.00 177.68 0.018 2.05
7.025 7.05 -2.66 0.016 2.00
9.190 9.22 -131.34 0.017 2.05
END OF REPORT

The reported uncerainty is based on a standard uncertainty mulliplied bya Coverage facler k:glgroviding a level of confidence of aggoxima[e!z 95%

D FOI0CC by Mestler-Toledo{Thailand) Ltd., REV 1, 18 fun 2018

W3-15
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Harikul Science Co,,Ltd.

694 Soi Ratchadanivet 24, Pracharatbamphen,
Samsaennok,, Huaikhwang, Bangkok 10310

Tel: 0-2274-2456 Fax: 0-2274-2443

Email: info@harikul.com www, harikul com

ERT.No.: H5-R015B Certificate of Calibration
Calibration Date : 21 Feb 20 Mode! : YSI 5000
Submitted by : SIA LAB @ CONSULTANT CO.,LTD SIN - 13B100105

184 Soi Phutthamonthon Sai 2 Soi 12, Bangphai, Probe : YSI 5010
Bangkas, Bangkok 10160 SIN 2 18A100724
iD NO -
Avg Room Temp : 20 °C Air Temp ref » S/N. E00522
Avg Water Temp : 20 °C Barometric ref  © S/N. E00522

ir Pressure : 760.00 mmHg Water Temp ref : S/N. 11431

Salinity : 0 ppt
Technician . Chaiwut P,

Calibration Details
Calibration Point 'iOO% air sat. (status) (status)

(@20 °C, DO =9.09 mg/l)
Measurement 1 {mg/) 9.10 (PASS) - -
Measurement 2 (mg/!) 9.10 (PASS) - -
Measurement 3 (mg/) 9.10 (PASS) - -
Measurement 4 (mg#) 9.09 (PASS) - -
Measurement 5 (mg/l) 9.10 (PASS) - -
Measurement 6 (mg/}) 9.10 (PASS) - -
Measurement 7 (mg/) 9.10 (PASS) - =
Measurement 8 (mg#) 9.10 (PASS) - -
Measurement 9 (mg/l) 9.10 (PASS) -
Measurement 10 (mg/) 9.09 (PASS) - -
Mean Measurement 9.10 mg/! - -
Inaccuracy -0.01 mg/! - -

Manufacturer Specification

Accuracy = +/- 0.02 mg/l

1) This certificate is issued based on the result that are found as shown on

date and place of test only.
2) The calibration procedure followed in accordance with Harikul Science Co., Ltd.
3) This result shall not be used for advertising purpose.
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MIRACLE INTERNATIONAL TECHNOLOGY CO.LTD 3= —=
214 Bangwack Rd. Bangpai Bangkac Bangkok 10160 ’,/7;\/_?3 s AR
Tel.: 0-2865-4647-8 Fax: 0-2865-4649 http://www.mit.in.th P CRGaRAoN thee

* @ o
CALIBRATION CERTIFICATE

Certificate No. : C2003-306
Date Issued : 04-Mar-20

Customer & : ASIA LAB & CONSULTANT CO., LTD

Calibrated Place 184 Soi Phutthamonthon Sai 2 Soi 12, Bangphai, Bangkae, Bangkok 10160
Equipment : Incubator 20 °C

Manufacturer : ARCO

Model : UC4-1320

Serial No. : 95173

ID No./Tag No. : 1101-61-1

Date Received ‘ : 03-Mar-20

Date Calibrated : 03-Mar-20

Calibrated by ¢ Mr. Anusak Songliam

Calibration Method or Calibration Procedure Used

Standard method : CP-05 TLAS G-20.

This certificate is traceable to national standards, which realize the units of measurement according

to the International System of Units (SI).

Result of Calibration

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

coverage factor k =2, providing a level confidence approximately 95 percent.

This certificate may not be reproduced other than in full except with the prior written approval of

the Technical Manager, Miracle International Technology Company Limited.

Approved by :

W3-17



Certificate No. : C2003-306

Environment : Ambient Temperature : Start record 25.5 °C, Stop record 25.6 °C
Relative Humidity : Start record 51.2 %RH, Stop record 51.3 %RH
Calibration Setting Indicating Measured Measured Overall
Temperature Temperature Temperature Stability ' Uni f‘ormity2 Variation’
O 0 °C) G O °C)
20 20.0 20.0 0.44 0.30 0.88

Without adjustment

Calibration
Temperature Standard Reading (°C), Probe No. 9 is Reference Probe

©) £°C

Uncertainty®

No. 1 No. 2 No. 3 No. 4 No. 5 No. 6 No. 7 No. 8 No. 9

2032 20.22 20.21 2022 20.21 20.20

)
&2
I
L2

20.19  20.15

No. H10 No. HII No. HI2 No. HI3

2025 2027 2009 2020

Setting Air Fresh No. 0

T 12
3 7

iH10 a1
H12 G H13
> 9 L 3

It

. en 1 0 /l‘w

7 [ b

Measurement Standards Used & Traceability :
The International System of Units (SI) through

MIT Certificate No. L1909-596 for Digital Thermometer with Probe (Agilent) Module 1 (73) NTC, Pt1000 Serial No.
MY44024042, Due 21-Apr-20
Notes : 1. The temperature stability is the one-half of greatest maximum difference of measured temperatures at any one probe.

2. The temperature uniformity is the maximum difference of measured temperatures between of any probes and the

measured temperature at the reference location which are observed at same time.

3. Overall variation is the difference of maximum and minimum measured temperatures throughout observation time.

4. The uncertainty of measurement is included temperature stability.

5. The temperature uniformity, stability, overall variation and indicating temperature is applicable to all air or gas filled temperature

controlled enclosures at atmospheric pressure.

End of Certificate
Page 2 of 2
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-TISI-TI5 17025
g

Calibration Certificate

Certificate No.: 1801924-007-01
Client name: ASIA LAB AND CONSULTANT CO., LTD.
Address: 184 Soi Phutthamonthon Sai 2, Soi 12,

Bangphai, Bangkae, Bangkok 10160

Page1lof 3

Equipment: CHAMBER (Hot Air Oven)

Manufacturer: BINDER

Model: FD115

Serial No.: 920096

ID No.: 1001-35-1

Order No.: 1801924

Operation No.: 1801924-007

Date of Receipt: 27 March 2018

Date of Calibration: 27 March 2018

Calibrated by Mr.Jumpon Pimsri Approved by
Scientist (

Manager, Di
Date of Issue: 29 March 2018 Responsible for

The uncertainties are for a confidence probability of approximately 95 %,

This Certificate is issued in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation scheme
which has assessed the measurement capability of the laboratory and its traceability to recognized national standards and to the
units of measurement realized at the corresponding national standards laboratory. This certificate may not be reproduced other than
in full except with the prior written approval of the National Food Institute,

FT 007-01/12/51 N3-19



Certificate No.:

Equipment:

Date of Calibration:

Calibration Report

1801924-007-01

CHAMBER (Hot Air Oven)

Model: FD115
Resolution: 1 o6
Manufacturer: BINDER

27 March 2018

ID No.:

Serial No.: 920096

1001-35-1

Page 2 of 3

Location:

Environment Condition:

Laboratory 2, ASIA LAB AND CONSULTANT CO., LTD.

Ambient Temperature
Relative Humidity ( 71

Line Voltage ( 228 = 1 ) Volt

Condition of this results of Calibration:

30 £ 1) °

£ 2 ) %

1. This instrument was calibrated by insert 9 standard thermometer into its chamber and Calibration according to
W 829 based on TLAS G-20-1/02-08 (E) : Guidelines for Calibration and Checks of Temperature Controlled Enclosures,

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

- All data show below were final values and the initial data may be obtained upon request.

2. Reference Standard Instrument :

Instrument Model Serial No./ID No. Certificate No. Through
iqi 34972A MY49010812
D|g|ta!.Thermometer CA 600389-01 29 April 2018 NATIONAL FOOD
with sensor RTD CH#201-209/ RTD#201-209 INSTITUTE
Instrument Model Serial No./ID No. Certificate No. Through
igi 34970A MY41011783
Dlgttal Thermometer CA 600556-01 3 June 2018 NATIONAL FOOD
with Thermocouple Type T TC#201-209 / CH#201-209 INSTITUTE

3. This certificate is traceable to International System of Units (SI Units).

4. This certificate was certified only for the instrument we calibrated.

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

6. Condition of Calibrated item :

UUC Description :
Time of Record

Fresh air Damper

7. Result of Calibration :

Good
Hour 9 Minute At
Open Position [:I
Close
Not Available

Without adjustment .

FT 008-01/12/54

W3-20
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NSC-TISI-TIS 17025

CALIBRATION 00471
Calibration Report
Certificate No.: 1801924-007-01
Equipment: CHAMBER (Hot Air Oven)
Model: FD115 Serial No.: 920096
Resolution: 1 °C ID No.: 1001-35-1
Manufacturer: BINDER
Date of Calibration: 27 March 2018 ' Page 3 of 3
Calibration point: 104 and 180 °C e
Calibration result: -
Calibration | Temperature Relative Line Voltage
Condition (°c) Humidity (%) (Volt)
MIN 29.7 72 227.1
MAX 30.0 69 228.8
Tablel : Reporting of Temperature
Calibration Measured Temperature (°C) @ Sensor No.
point (Sensor No.9 is REF) Uncertainty
ig o4 #1 #2 | #3 #4 #5 | #6 | #7 #8 #9 + (°C)
104 105.79 | 103.95 | 104.88 | 103.99 | 101.76 | 103.71 | 101.66 | 103.52 | 104.10 1.0
180 178.34 | 180.42 | 180.92 | 179.95 | 175.20 | 179.71 | 175.00 | 177.95 | 180.38 1.8
Table 2 : Reporting of Characterization Resuit
UUC* Setting UUC* reading (°C) Stability Uniformity Overall Variation
(°C) MIN MAX Average + (°C) (°C) (°c)
107 107 107 107 0.37 2.83 4.90
180 185 185 185 0.59 6.14 6.79

Note The quoted uncertainty include " Stability " and " Loading effect (20% of Temp Uniformity) "

UUC* = Unit Under Calibration

Stability = One-half of the greatest maximum difference of measured temperatures at any one sensors,

for at least half an hour after reaching steady state.

Uniformity = The maximum difference of measured temperatures at any sensors and the measured

temperature at the reference location which are observed at the same time.

Overall Variation = The difference of -the maximum and minimum measured temperatures througout observation time.

The report uncertainty of measurement was based on standard uncertainty multiplied by coverag

providing a level of confidence of approximately 95 %.

008-01/12/54
FT008-01/12/ ' W3-21



Thermology Co., Ltd.

96/177-96/178 Moo 6, T. La-harn, A. Bangbuathong, Nonthaburi 11110
Tel: 02191 6479 Fax:0 2191 6480 website : www.thermology.co.th

1

NSC-TISI-TIS17025
CALIBRATION 0109

Date of Issue

Site Calibration

Customer

Place of Calibration

Description

Model

Serial No.

ID.No.

Date of Receipt

Date of Calibration

Environment
Temperature

Relative Humidity

Calibration Method

CALIBRATION CERTIFICATE

Dec 08, 2018 Cert No.
Order No,

ASIA LAB & CONSULTANT CO., LTD.
184 Soi Phutthamonthon Sai 2 Soi 12, Bangphai, Bangkae, Bangkok 10160

18/3891
18110669

1350,1352 Sutthisarnwinichai Rd., Dindaeng, Bangkok 10400. ( Calibration Room )

Oven

UF110
B418.1233 -
Dec 03, 2018
Dec 03, 2018

(Min) 235 °C (Max) 247 °C
(Min) 434 %RH (Max) 652 %RH

WI-17 . The reference thermometer was placed into the chamber and measurement was performed based on AS-2853.

The temperature scale in use at this laboratory is the Intemational Temperature Scale of 1990.

Standard

1) Data Acquisition with Sensor Model 34972A S/N. 49025696, Certificate No. QR18-0880, Calibrated by Quality
Reborn Co., Ltd., NAC Calibration No. 0292.

This certificate is traceable to S| unit.

Page 1 of 4

This certificate is issued in accordance with the conditions of Thermology Laboratory.The traceability to recognised national standard and the

unit of measurement realised at corresponding national standard laboratory. This certificate may not be reproduced other than in full except

with the prior written approval of laboratory.
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. NSC-TISI-TIS17025
Tel 0 2191 6479 Fax: 0 2191 6480 Webs:te www.thermology.co.th CALIBRATION 0109

CALIBRATION CERTIFICATE

Date of Issue Dec 08, 2018 Cert No. 18/38911

Site Calibration QOrder No. 18110669

Results(without adjustment)

g, !
#2 #4
Oy e
H
O #9
:
1
]
LHI2
]
b#a : #80 v
i Z_
____________ 1
%5 w2 #7 S
e i 1
e
< 3
W

Position of reference thermometers were placed

Note.

1). Dimension (W x L x H) is 56 x 40 x 48 cm

2). Stability - greatest one half of difference between max peak and min peak of each reference probe
measured temperature obtained during the calibration interval.

3). Uniformity - the maximum difference of measured temperatures at any sensors and the measured
temperature at the reference location which are observed at the same time or at as close an observation time as
possible to determine the temperature pattern or homogeneity within the chamber under steady state conditions.

The reference sensor should preferably be located at the geometric center of the chamber.

U
0]
(=}
()
N
.
-
kN
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H@ Thermology Co., Ltd.

96/177-96/178 Moo 6, T. La-harn, A. Bangbuathong, Nonthaburi 11110

NSC-TISI-TIS17025
Tel: 0 2191 6479 Fax:0 2191 6480 website : www.thermology.co.th CALIBRATION 0105

‘7éa~

CALIBRATION CERTIFICATE

Date of Issue Dec 08, 2018 Cert No. 18/3891
Site Calibration QOrder No. 18110669

Results (without adjustment)

uuc uuc Reference Stability Uniformity Uncertainty
Setting Reading Thermometer
(c) (c) (’c) #(c) (c) #(c)
Position 1 104.252
Position 2 103.735
Position 3 104.227
Position 4 103.978
104.0 104.0 Position 5 104.155 0.074 0.377 0.31
Position 6 103.632
Position 7 103.810
Position 8 104.039
Position 9 103.981
uuc yuc Reference Stability Uniformity Uncertainty
Setting Reading Thermometer
o) (°c) o) () (c) +(c)
Position 1 180.498
Position 2 179.356
Position 3 180.793
Position 4 180.041
180.0 180.0 Position 5 180.505 0.207 0.928 0.50
Position 6 179.143
Position 7 180.502
Position 8 180.019
Position 9 180.031

Page 3 of 4
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Ea Thermology Co., Ltd.

96/177-96/178 Moo 6, T. La-harn, A. Bangbuathong, Nonthaburi 11110
Tel: 02191 6479 TFax:D 2191 6480 website : www.thermology.co.th

NSC-TISI-TIS17025
CALIBRATION 0109

CALIBRATION CERTIFICATE

Date of Issue Dec 08, 2018 Cert No. 18/3891
Site Calibration Order No. 18110669

The stability and uniformity was taken into account in the measurement uncertainty stated.

The above results are valid exclusively for calibration samples as mentioned in the report.

The reported expanded uncertainty is based on a standard uncertainty multiplied by a coverage factor k=2,
providing a level of confidence of approximately 95%. The uncertainty evaluation has been carried out in

accordance with NAC requirements.

APPROVED SIGNATORY :

Page 4 of 4
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Sartorius (Thailand) Co., Ltd. a AN\ RS Q/\? I" )? “ S
129 Rama 9 Road, Huaykwang, Huaykwang, Bangkok 10310 LY B\ :'2/’//:1\\::;;? S

Tel: +66 2643 8361-6 , e-mail: service.thailand@sartorius.com 5

<

N

NSC-TISI-TIS-17025

A CALIBRATION 0219
= ke |
@i
=l IS\ o Calibration
Model Number: ~ BSA224S-CW - Certificate No. : ST2003077
Description - Ana!yti_ga! Balance =~ B Issued Date:  Thursday, March 28, 2020
Serial Number: 25790240 Reference No.: 500848 -
Manufacturer:  Sartorius Page No. : tof2

Customer Name : Asia Lab & Consultant Co.,Ltd.

184 Soi Phutthamonthon Sai2 Soi12, Bangphai Bangkae, Bangkok 10160 Thailand.

Calibrated Place : Lab Room

Calibrated By : Mr.Nathapol Aeimjangpun

Calibration
Calibration Date : Wedne_sday, March 25, 2020 o Procedure No. :  This calibration was conducted by

Using in-house calibration procedure number {(W1-003)
Based on UKAS LAB 14

Metrological data : Ambients Conditions:

Capacity 220 g Readability ___6.0001 g Temperature : 251 ¢C o o 5.0 °C
Humidity:  455%RH_ +  100%RH

Reasons for calibration Pressure _ + _

[ New Installation ~ [] Service / Repairad Re-calibration/ Maintenance Egquipment Condition: Good Operate  [] Fair

Measurement Method UKAS Publication Ref :Lab 14

The measurement uncertainty stated is the expended uncertainty which is obtained from the standard uncertainty multiplied by the coverage factor
(k=2) to provide a level of confidence of approximately 95%. It is determined in accordance with the Guide to Expression of Uncertainty in
Measurement (GUM). The calibration certificate documents the traceability to National Standards, which realise the unit of measurement according
to the International Standard System of Units (SI). Report of Tolerance came form list of Sartorius Metrolagical Specifications.

Traceability:

Model Number Description 'Traceability {Cetiﬁcate No. éDue Date
YCS011-612-00 Sartorius weight set 1mg - 1kg £2,YCSO1 1-612-00 |SPCC 102182390 17-Sep-2020
MHB-3825D Humidity/Barometer/Temp Lutron MHB-3825D SPCC £19190478 10-Sep-2020

This certificate relate and apply this equipment only.

This certificate may not be reproduced other than in full except with the prior
written approval of the Verification Operation Division Sartorius (Thailand)
Co., Ltd.

v=Z P W0

ISO/IEC17025. 1/11/2018. R1 Mr.chonchai Intrhana(Technical Manager)
W3-26




Sartorius {Thaila

nd) Co., Ltd.

129 Rama 9 Road, Huaykwang, Huaykwang, Bangkok 10310
Tek: +66 2643 8361-6 Fax: +66 2643-8367, e-mail: service.thailand@sartorius.com

Mode! Number :

Description :

Serial Number :

Manufacturer :

SARTORILS

of Calibration

BSA224S-CW Certificate No.:  ST2003077 ] -
Analytical Balance ) Issued Date:  Thursday, March 26, 2020 -
25790240 Reference No.: 500848

Sartorius Page No. : 20f2

Calibration Results : Without Adjustment

Repeatability Eccentricity (Off-center loading error)
The reproducibility is the ability of a wejghing instrument to display nearly identical readouts under The off-center loading error is yielded by the difference between the readout
constant test conditions when the same load within 2 measurenment series is placed repeatedfy on the |of the load, ie. 1/3 or 1/4 of maximim capacity, placed in the middle of the
weighing pan in the same manner. The standard deviztion is used to express reproducibility weighing pan and between each of four additional measurement points {
quantitatively. positions defined according to OIML R76)
Nominal Value : (Low Load) | 20.0000 | A28, 9998 Nominal value : 50 g
20 g 19.9999 | 199-9999  Tolerance 0.0004 g
00001 g 20.0000 199.9999 Difference
19.9999 199.9998 1 _
Nominal Value : (High Load) 20-0000_ 199.9998 2 ~0.0001
200 g 20.0000 199.999% 3 -0.0001
biEnee 20.0000 | 199.9998 4| -0.0002
00001 g 20.0000 199.9998 5| -0.0001
) _{_‘19.9999 199.9998 . : 6 L
Standard Deviation 0.00005 0.00005
Linearity
The linearity, also called linearity error. Describes the deviation of the characteristic curve of 2 wejghing instrument from the linear slope.
Tolearance 0.0002 g
Nominal Value Conventional Mass Value Displayed Value Deviation Uncertainty
)] g (g (9) (g
0.01 0.0100 0.0100 0.0000 0.00013
0.1 0.1000 0.1000 0.0000 0.00013 |
B 1 1.0000 0.9999 -0.0001 0.00013 |
I P 2.0000 1.999%9 ~0.0001 0.00013
g 5.0000 5.0000 0.0000 0.00013
10 10.0000 10.0000 0.0000 0.00013 |
N 20 20.0000 20.0000 0.0000 0.00013
60 60.0000 60.0000 0.0000 0.00015
100 99.9999 89.9999 0.0000 0.00018
200 199.9999 199.9999 0.0000 0.00028

ISG/IEC17025. 1/11/2018, R1




Calibration Certificats ID
TH3030-044-042120-ACC-TH

Mettler-Toledo (Thailand) Limited
272 Soi. Soonvijai 4, Bangkapi
Huaykwang, Bangkok 10310

THAILAND
www.mi.com NSC-TISI-TIS 17025
CALIBRATION 0082
a a a
Accuracy Calibration Certificate
Customer
Compary: e P
Address: thon Sai 2 Rd., Soi 12, Bangphai - omein o
City: : Contact Patcharee Chaosuan
Zip / Postal: Ml e
State / Province: BANGKOK
Order Number: NI T e
e Numbar AT
+SV200420003¢4
Weighing Device
Manufacturer: Mettler Toledo _ {nstrument Type: _Weighing Instrument
Modsl: AB204S Assst Number: NIA
Serial No.: B10811585¢ e Terminal Mode!:
Building: NA - o Terminal Serial No.:
Floar: NA _ Terminal Asset No.: ] o
Room: Weighing I
 Rangs | _ Ressaiy@ |
1 B 0.0001 g ) |
Procedure
Calibration Guideline: EURAMET cg-18 v. 4.0 (1 1/2015)

METTLER TOLEDO Work Instruction: _CP/W003/16

This calibration certificate contains measurements for As Found and As Left calibrations.

The sensitivity/span of the weighing instrument was adjusted before As Found and As Left calibrations with a built-in weight.
b Temperature Humidity

‘ As Found Start: 23.7 °C End: 23.8°C  Start: 49.5 % End: 49.7 %

7 As Left Start: 24.0 °C End: 24.1°C | Start: 49.8 % End: 49.6 %

As Found Calibration Date: 21-Apr-2020 o Calibrator;
As Left Calibration Date: 21-Apr-2020

Issue Date:
Approved Signatary:

Soflware Version: 1.22.0.167 © METTLER TOLEDO Page 1 of 5

This is an original document angd may ol oe partially reproduced without the

Report Version: 2.5.44

Form Number: F103C written permissic the 18 : calibration laboratory.

W3-28



Calibration Certificate ID
TH3030-044-042120-ACC-TH

METTLER TOLEDO

Measurement Resuilts
Repeatability
Test Load: 100 g ‘
=t i %
1 | 100.0004 g 100.0002 g As L
2 100.0005 g 100.0001 g
3 100.0004 g 100.0002 g : 4
4 100.0003 ¢ 100.0001 g 3at-
5 100.0005 g 100.0001 g 2d-
6 100.0004 g 100.0002 g 14
7 100.0005 g 100.0002 g ,
8 100.0004 g 100.0003 g
9 100.0005 g 100.0002 g .
10 100.0003 g | 100.0001 g >
- d
_____ e B .
Dovaton  %0%%%s | 000007
The "d" in the graph represents the readability of the range/interval in which the
test was performed.
The resuits of this graph are based upon the absolute values of the differences
from the mean value.
Eccentricity
Test Load: 100 g
Position As Found As Left
1 100.0003 g 100.0001 g ‘
2 100.0000 g 3 100.0000 g o °
3 99.9997 g 100.0000 g °
4 100.0005 g 100.0003 g
5 100.0006 g 100.0003 g ° °
- Maximum I =
ey 0.0006 g 0.0002 g
Software Version: 1.22.0.167 © METTLER TOLEDO Page 2 of 5
Report Version: 2.5.44 This is an original decument and may not be partially reproduced without the

Form Nurnber: F103C

written permisc on of tha 1s suing calibration laboratory.
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Error of Indication
As Found - )
| e
1 0.0000g | 0.0000 g 0.0000 g L 07 mg L2
Y 1.0000 g i 0.9998 g -0.0002 g 1 T j
3 3.0000 g | 2.9999 g 00001g
4 5.0000 g 50000 ; 0.0000 g
5 10.0000 g 1000009 0.0000 g
& 30.0000 g 30.0001 g ~ 00001g
7 5000009 5000029 | 0.0002 g
70.0000 g 70.0001g 0.0001 g
_Toodoeg . T
| 1500007 00008 g
.;,1 .; T T
-
o oooo ' 0.0001 g | 0.0001g
i 100009 10000g . ooob g
— T P -
! 5.0000 g 500006 | 00000g
5 0.0000g 10.0000g 0.0000 g
6 30.0000 g j 30.0000 g 0.0000 g
7 | 50.0000 g . 50.0000g 0.0000 g
8 700000 7000019 | 0.0001 g
9 1000000 1000001g 00001y
10 149.9999 g 14999989 0.0001g ;
1 -’?5{; 99999 - 199.9997g 000029
) . o
: T B - * Asloft

For improved legibility of the
graphics only increasing
measurement points are shown and
measurement points close to zero
are not displayed.

Error of Indication [mg]

i
&
5

Calibration Points [g]

The uncertainty stated is the expanded uncertainty at calibration obtained by multiplying the standard combined uncertainty by the
coverage factor k ~ which can be larger than 2 according to EURAMET ¢g-18. The value of the measurand lies within the assigned range
of values with a probability of approximately 95%.

The user is responsible for maintaining environmentai conditions and the settings of the weighing instrument when it was calibrated.

Software Version: 1.22.0.167 © METTLER TOLEDO Page 3 of 5
Report Version: 2.5.44 This 1s an original document and may nct be partially reproduced without the
Form Number: F103C written permussion of tha issuing calibration laboratory.
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Calibration Cerfificate ID
TH3030-044-042120-ACC-TH

METTLER TOLEDO

Test Equipment

All weights used for metrological testing are traceable to national or international standards. The weights were calibrated and certified by

an accredited calibration laboratory.

Waight Set 1: OIML E2

Weight Set No.: !V_S_“S»ZW o o
Certificate Number: 163683 o
Themo Hygrometer
Equipment No.: N
Certificate Number: _19H1062

Remarks

Date of issue:

Calibration Due Date:

Date of issue:

Calibration Due Date:

o

_18-Mar-2021

N3-May-2019

02-May-2020

Equipment condition: Good

Next calibration according to customer's procedure

End of Accredited Section

The information below and any attachments to this calibration certificate are not part of the accredited calibration.

Software Version: 1.22.0.167
Report Version: 2.5.44
Form Number: F103C

9 METTLER TOLEDO
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Measurement Uncertainty of the Weighing Instrument in Use

Stated is the expanded uncertainty with k=2 in use. The formula shall be used for the estimation of the uncertainty under consideration of
the errors of indication. The value R represents the net load indication in the unit of measure of the device.

Temperature coefficient for the evaiuation of the measurement uncentainty in use: 25-107%/K B -
Temperature range on site for the evaluation of the measurement uncertainty in use: AR
Linearization of Uncertainty Equation
Rangs | R
1 0g-220g Us=0.18 mg + 0.0177 mgig - R : Ui = 0.16 mg + 0.00829 mg/g - R i

To optimize the stability of the linearization. besides of the zero load only increasing measurement points with a test load of 5% of the
measurement range or larger are taken for the calculation of the finear equation.

£osolte and Relafive Measurement Uncertainty in Use for Various Net Indications (Examples)

Net Indication : As Found
0.0220 ¢ 0.18 mg 0.82% i 0.16 mg | 0.73%
0.2200 g ‘ 0.18 mg 0.084% | 0.16 mg 0.074%
2.2000 g i 0.22 mg 0.0100% { 0.18 mg ! 0.0081%
22.0000 g B 0.57 mg 0.0026% : 0.34 mg 0.0016%
220.0000 g | 4.1 mg 0.0019% 2.0mg 0.00090%
= = &
E S5 o s e s =
> 2 \
Z = !
§ = X
& o] ¥
2 £
N e £ il =
] § o
2 ) i
) ¢ 75 e 3]
Weighing Range [%] Reading [g]
As Found As Left
Software Version: 1.22.0.167 © METTLER TOLEDO Page 5 of 5
Report Version: 2.5.44 This is an original document and fmay not be partially reproduced without the
Form Number: F103C written permission of he iasuing ~slibration iaboratory.
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Attachment to Calibration Certificate: ME OE Osﬁ
TH:§30T0210221:(;A?§THH e TTLER T l- 0 -

GWP® Certificate

GWP®
Certificate

As As &
Found Vf Left "‘f

The weighing device meets the given The weighing device meets the given
process requirements. process requirements,
Tests Performed: ~ As Found o As Left

Process Requirements

Weighing Tolerance: 1% ! Smallest Net Weight: 1.0000 g Safety Factor: 2

Safe Weighing Range

R atwa Meassremant Unceranly (%]

Mossucosnt Lincaninly

Welgrng Tolarance: 1% |
;

]

X, :
e Safe To Weigh
ey
it
T ey "‘-»-——~—~.-——._..-_.4,__
B e - eSS
7 . Weighing Ranga fa} Capacity
7 o
i } \\
seegtg 40T 1G000 ¢
FRoadabisty Sraliost Not weinnt
Hirvemien
Wanggst
Determned

While the values in this graph reflect the actual calibration results. the measurement uncertainty curves are simply a visual representation. This graph reflecis As Left testing, unless only As Found

was performed.

Software Version: 1.22.0.167 ® METTLER TOLEDO Page 10of4
Report Version: 2.5.44 This is an onginal document and may not be partially reproduced without the

Form Number: £103C written permissicn of the asn ng calibration laboratory.
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Attachment to Calibration Certificate:
TH3030-044-042120-ACC-TH
GWP® Certificate

Minimum Weight

As Found Minimum Weight Table

e s . s T T
e PR T
0.2"%' = " e ()":08"9'5‘{“&—’ . : a 0‘18085 g B 0427374 g e va‘:‘:é;;»}‘.;--ﬂ"““ _"j""'" R ’O'é‘7';'6'5'"_g“‘ Rt
08% | oosesg | 0071864 ] 0.10773g 018085 g . 03e83sg
1% 0.01780 g | oossesg 0053583 008%81g | 043085 g

2% 000889 0017809 0026729 oomsig | oosesrg
% owssg | ooorng  oowwrg 001780 oossesg

N 4 g Pass: The determined minimum weight meets the requirement for the smallest net weight.

As Left Minimum Weight Table

Safety Factor

S —T . ; - - | — )
0%  o1se08g 0320849 0.48536 g 0822034 ! 1720069 |
02% 0079214 . 015008 g 0.23962 g 0.40275 g 082203
05%  0.03160 g ! 006331 0.09513 g 0.15908 g ﬁ 0320849
% oosteg 0.03160g 0047459 007921g  o1s008g
% 0.00789 b 001578 g . 0023694  ooass2g ‘ 0079219

% ooty ooeatg  onosarg 0015799 | oosie0g.

,%,h-‘i” Pass: The determined minimum weight meets the requirement for the smallest net weight.

At these net minimum weight values, the measurement uncertainty of the weighing device is equal to or less than 11 (no safety factor), 1/2,
143, 1/5, or 1/10 of the required tolerance. The values are calculated with i = 2 and based on the linear formula of the measurement uncertainty

of the weighing device in use.

The safety factor for As Found is always 1. This implies no safety factor. As Found testing looks at the behavior of the instrument from the past
until test occurred. For the past, it is necessary to know that the tolerance was met, but not the safety factor. The safety factor is a proactive

measure to apply for future measurements.
Notes on minimum weight values in above table:

1. [f "N/A" is shown above, no appropriate value could be calculated.
2. METTLER TOLEDO is not responsible for the definition of the process requirements.

Measurement Results

Results Summary

[ Repeatability Error of Indication

As Found | s ; v v

,,,,,,,, } : WR— S ]
As Left e v i o

Software Version: 1.22.0.167 © METTLER TOLEDO Page 2 of 4
Report Version: 2.5.44 This is an original document and may nof e partially reproduced without the
Form Number: F103¢ written permission of tha ssung calibration laboratory.
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Attach tto Calibration Cartificate: R DO
TH:;S:OZ-O:Z‘I:OiAr;C?TnH e METTLE TOLE

GWP® Certificate

+ = Passed
2 = Failed

. = Safety Factor not met

Repeatability

Test Load: 100 g

0.1% 000050 g L _
02% 0001005 R v

= et M 0.00008 g SN — 0.00007 g —

1% 0.00500 g 2 T

2% 001000 g R @

e L B

The weighing tolerance is met if the standard deviation is less than or equal to the corresponding control limit.

Eccentricity

Test Load: 100g

m

01% 0.0500 g
- S 025009 | 0.0006 g ‘; ® e 0.0002 g .l
1% 0.5000 g ' ’ ! v
n . 0swog - - o
% “ e v

The weighing tolerance is met if the deviation is less than or equal to the corresponding control limit.

Error of Indication
As Found
, _ _ Contollimits for various weighing tolerances
ooyl mror | o7 | o [
 00000g | 0.0000g . ; |
3000009 0.0001g  0.0150g = 0.0300g 00750 0.1500g | 0.3000 g 0.7500g
5000009  0.0002g  00250g 00500 0.1250g  02500g  0.5000 g 125009
7000009 | 0.0001g | 0.0350g | 0.0700g | 017509 0.3500g  07000g & 17500g
10000009 | 0.0005g | 00500g = 0.1000g & 025009  0.5000g 10000 | 2.5000 g
149.9999g  0.0008g = 0.0750 g  01500g | 03750g 0.7500 g §T.2;668”§”‘f"‘"§'%§db; R
] 19990999 0.0008 g | 0.1000g 02000 050009 "_1.9({06_9 200009 §U5*.oo_90g j
v | Y Yy T
Software Version: 1.22.0.167 © METTLER TOLEDO Page 3of4
Report Version: 2.5.44 This is an originat dacument and may not be partially reproduced without the
Form Number: F103C written parmission of Ihe wsuing callbration laboratory.
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Attachment to Calibration Certificate: METTLER TOLEDO Saorvi

TH3030-044-0421 20-ACC-TH
GWP® Certificate

As Left

a8 Qomml !Imi!g for gg{igus welghing toiergnegs

e

S S O

00000g 00001  NA  NA O NA . ONA NA | onA
300000g  0.0000g  00150g | 0.0300g  0.0750g  01500g  0.3000 g | 075009
50.0000g  0.0000g 002509  0.0600g 012509 025009 05000g | 1
__700000g  0.0001g  00350g 007009  0.4750g  03500g 07000 g
© 100.0000g | 0.0001 g 00500g 010009 025009 0.5000g 100009 | 2.5000g
| 14990999 | 000019 007504 0.1500g  03750g  0.7500g . 1.50009
1999999 -0.0002g 01000g 02000 050009  1.0000g

The weighing tolerance is met if the error (of indication) for 2ach test point is less than or equal to the corresponding control
limit for that particular weighing tolerance. Results at or close to the zero point cannot be assessed.

Software Version: 1.22.0.167 © METTLER TOLEDO Page 4 of 4
Report Version: 2.5.44 This is an original document and may not be partially reproduced without the
Form Number: F103C written permizsion of the 1ssuing calibration laboratory.
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C;#LR?_AF ICA m"?&* OF CAL ;{BR;‘ TJON

18 May 2020 Certificate Numbey QR20-0701
2004050 Pace 1 of3

Tel: -‘r6:62~~f14 17-382 , Fax: "00‘ 4447-383

ASIALAB & ("ON@’( JLTANT CO., L‘Tl’)
184 Soi Phutthamonthon Sai 2 Soi 1 2, Bangphai, Bangkae, Bangkok 10160

04 May 2020 Dute of Calibration 04 May 2020
strument @ Description : Digestion Apparatus 3
Model : BD 28 Digestion Block

Serial Number : -
ID Number : 1D03-62-1
Manufacturer :  SEAL Analytical

Site : ASIA LAB & CONSULTANT CO.. LTD.
Location : Wasdfiidnsnagay 2

ifinn

Temperature :

25°Cx15°C
Relative Humidity : 55 % +30 %

1h1s instrument was calibrated by comparison of indication with the temperature measured
by the standards data acquisition with thermocouple type K sensor at specified locations inside the working area.

This certificate of calibration documents the traceability to national standards, which realize the units of
measurement according to the International System of Units (SD).
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REBORN

wyw.qreborn.eom

i

Details of Calibration

1. Reference Standard Equipment Used :
Description

Data Acquisition Units S/N MY57000716 (No.02)
Module 3 SN MY58050503 / TCK-02-3/1-01 to0 15

2. The results reported in this certificate refer to the condition of the instrument on the d

Certificate No.:  QR20-0701
Order Item No.: 2004050
Page : 20f3
Certificate No. Due Date

QR20-0506
QR20-0506

and carry no implication regarding the long-term stability of the instrument.

3. Condition of calibration item:

Result of Calibration :.
Funection :.

(As Found)
Temperature Generation

13 March 2021
13 March 2021

ate of calibration

normal condition, no indication find for any damage or malfunction

Environment Condition
Ambient | Relative | AC Line
Temp. | Humidity | Voltage
oC %R Vac
Maximum Value| 26.3 58.0 225
Minimum Value 27.1 46.3 223

Top View

W3-38




Certificate No.:  QR20-0701
Order Item No.: 2004050

Page : 3of3
Result of Calibration :. (As Found)
Function :. Temperature Generation
vucC* yucH Uncertainty of
Setting | Reading Measured Temperature ( °C ) (@ Position No. Measurement
(°C) (°C) FC)
1 2 3 4 5 6 7
381.2 | 380.6 | 381.7 | 379.9 | 377.1 | 3775 | 3757
8 9 10 11 12 13 14
2000 | 4001 |383:613837 13773 ]380.1 | 378.9 | 378.6 | 3833 50
' ' 15 16 17 18 19 20 21 -
382.7 1 3833 | 382.7 | 381.0 | 377.4 | 3748 | 3752
22 23 24 25 26 27 28
3803 | 379.8 | 379.0 | 380.6 | 3784 | 376.0 | 373.8

Stability of UUC* = £ (.74 °C
UUC* : Unit Under Calibration

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

- 00o -
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CALIBRATION CERTIFICATE

Certificate No. : C2003-308
Date Issued : 04-Mar-20

Customer & : ASIA LAB & CONSULTANT CO., LTD

Calibrated Place 184 Soi Phutthamonthon Sai 2 Soi 12, Bangphai, Bangkae, Bangkok 10160
Equipment : Refrigerator |

Manufacturer : ARCO

Model : URI320

Serial No. : PN13645

ID No./Tag No. ¢ 1R02-52-1

Date Received ¢ 02-Mar-20

Date Calibrated ¢ 02-Mar-20

Calibrated by : Mr. Nirot Parnkamnoed

Calibration Method or Calibration Procedure Used

Standard method : CP-05 TLAS G-20.

This certificate is traceable to national standards, which realize the units of measurement according

to the International System of Units (SD).

Result of Calibration

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

coverage factor £ =2, providing a level confidence approximately 95 percent.

This certificate may not be reproduced other than in full except with the prior written approval of

the Technical Manager, Miracle International Technology Company Limited.

Approved by :
Page 1 of 2

N3-40



Certificate No. : C2003-308
Environment : Ambient Temperature :

Relative Humidity :

Start record 25.5 °C, Stop record 25.6 °C

Start record 51.2 %RH, Stop record 51.3 %RH

Calibration Setting Indicating Measured Measured Overall
Temperature Temperature Temperature Stability ’ Un iformit:y2 Variation®
) O °C QY °C 0
3 3.0 3.0 0.81 0.81 1.72
Without adjustment
Calibration Uncertainty®
Temperature Standard Reading (°C), Probe No. 9 is Reference Probe
0 +°C
No. | No.2 No. 3 No. 4 No.5 No.6 No. 7 No.8 No.9
4.26 4.31 4.36 4.14 3.81 3.89 3.80 3.78 3.72
3 0.97
No. H10 No. H11 No.HI2 No. H13
3.84 4.03 3.94 3.86
Setting Air Fresh No. 0

H12
y

H1L

H

& /Lw
D

Measurement Standards Used & Traceability :

The International System of Units (SI) through

MIT Certificate No. L1909-596 for Digital Thermometer with Probe (Agilent) Module 1 (73) NTC, Pt1000 Serial No.

MY44024042, Due 21-Apr-20

Notes : 1. The temperature stability is the one-half of greatest maximum difference of measured temperatures at any one probe.

2. The temperature uniformity is the maximum difference of measured temperatures between of any probes and the

measured temperature at the reference location which are observed at same time.

3. Overall variation is the difference of maximum and minimum measured temperatures throughout observation time.

4. The uncertainty of measurement is included temperature stability.

Ul

controlled enclosures at atmospheric pressure.

End of Certificate

. The temperature uniformity, stability, overall variation and indicating temperature is applicable to all air or gas filled temperature

Page 2 of 2
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CALIBRATION CERTIFICATE

Certificate No. : C2003-309
Date Issued : 04-Mar-20

Customer & : ASIA LAB & CONSULTANT CO., LTD

Calibrated Place 184 Soi Phutthamonthon Sai 2 Soi 12, Bangphai, Bangkae, Bangkok 10160
Equipment : Refrigerator 2

Manufacturer : ARCO

Model : UC4-132

Serial No. H

ID No./Tag No. : 1R02-59-1

Date Received : 02-Mar-20

Date Calibrated : 02-Mar-20

Calibrated by ¢ Mr. Nirot Parnkamnoed

Calibration Method or Calibration Procedure Used

Standard method : CP-05 TLAS G-20.

This certificate is traceable to national standards, which realize the units of measurement according

to the International System of Units (SD).

Result of Calibration

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

coverage factor k& =2, providing a level confidence approximately 95 percent.

This certificate may not be reproduced other than in full except with the prior written approval of

the Technical Manager, Miracle International Technology Company Limited.

Approved by :
Page 1 of 2
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Certificate No. : C2003-309

Environment : Ambient Temperature : Start record 25.5 °C, Stop record 25.6 °C
Relative Humidity : Start record 51.2 %RH, Stop record 51.3 %RH
Calibration Setting Indicating Measured Measured Overall
Temperature Temperature Temperature Stabilityl Uniform ityz Variation®
O 49 O O C) 0O
3 3.0 3.0 1.06 1.09 2.38

Without adjustment

Calibration Uncertainty®
Temperature Standard Reading (°C), Probe No. 9 is Reference Probe
e +oC
No. 1 No.2 No.3 No. 4 No.5 No.6 No. 7 No. 8 No. 9
3.21 2.88 3.00 3.08 3.44 3.31 3.27 3.05 3.06
3 1.3

No. HI0 No. HI1 No. HI2 No. HI3

3.37 3.16 3.57 3.86

Setting Air Fresh No. 0

[H10 H11L
112 g H13
Jinz 9 3

(3

|

i

=)
C\I__

i g

Measurement Standards Used & Traceability :

The International System of Units (SI) through

MIT Certificate No. L1909-596 for Digital Thermometer with Probe (Agilent) Module 1 (73) NTC, Pt1000 Serial No.
MY 44024042, Due 21-Apr-20

Notes : 1. The temperature stability is the one-half of greatest maximum difference of measured temperatures at any one probe.
2. The temperature uniformity is the maximum difference of measured temperatures between of any probes and the
measured temperature at the reference location which are observed at same time.
3. Overall variation is the difference of maximum and minimum measured temperatures throughout observation time.
4. The uncertainty of measurement is included temperature stability.
5. The temperature uniformity, stability, overall variation and indicating temperature is applicable to all air or gas filled temperature

controlled enclosures at atmospheric pressure.

End of Certificate

Page 2 of 2
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CALIBRATION CERTIFICATE

Customer &

Calibrated Place

Equipment

Manufacturer

Model

Serial No.

ID No./Tag No.
Date Received

Date Calibrated

Calibrated by

Certificate No. : C2003-310
Date Issued : 04-Mar-20

: ASIA LAB & CONSULTANT CO., LTD

184 Soi Phutthamonthon Sai 2 Soi 12, Bangphai, Bangkae, Bangkok 10160

: Refrigerator 3

: ARCO
: UC4-1320

IR02-61-1

: 02-Mar-20
. 02-Mar-20

: Mr. Nirot Parnkamnoed

Calibration Method or Calibration Procedure Used

Standard method : CP-05 TLAS G-20.

This certificate is traceable to national standards, which realize the units of measurement according

to the International System of Units (SI).

Result of Calibration

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

coverage factor £ =2, providing a level confidence approximately 95 percent.

This certificate may not be reproduced other than in full except with the prior written approval of

the Technical Manager, Miracle International Technology Company Limited.

Approved by :
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Certificate No. : C2003-310

Environment : Ambient Temperéture : Start record 25.5 °C, Stop record 25.6 °C
Relative Humidity : Start record 51.2 %RH, Stop record 51.3 %RH
Calibration Setting Indicating Measured Measured Overall
Temperature Temperature Temperature Stability' Uniformity* Variation®
O °C O O °C) °C)
3 3.0 3.0 0.75 1.49 2.17

Without adjustment

Calibration Uncertainty®
Temperature Standard Reading (°C), Probe No. 9 is Reference Probe
°C) LoC

No. 1 No. 2 No. 3 No. 4 No. 5 No. 6 No. 7 No. 8 No. 9

4.55 3.51 3.52 4.13 3.85 3.43 3.92 3.45 3.57

W2

No. H10 No. HI! No.HI2 No. HI3

3.94 3.71 3.71 4.79

Setting Air Fresh No. 0

Measurement Standards Used & Traceability :

The International System of Units (SI) through
MIT Certificate No. L1909-596 for Digital Thermometer with Probe (Agilent) Module 1 (73) NTC, Pt1000 Serial No.
MY44024042, Due 21-Apr-20

Notes : 1. The temperature stability is the one-half of greatest maximum difference of measured temperatures at any one probe.
2. The temperature uniformity is the maximum difference of measured temperatures between of any probes and the
measured temperature at the reference location which are observed at same time.

3. Overall variation is the difference of maximum and minimum measured temperatures throughout observation time.
4. The uncertainty of measurement is included temperature stability.

5. The temperature uniformity, stability, overall variation and indicating temperature is applicable to all air or gas filled temperature

controlled enclosures at atmospheric pressure.

End of Certificate

Page 2 of 2
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Customer &

Calibrated Place

Equipment

Manufacturer
Model

Serial No.

ID No./Tag No.
Date Received
Date Calibrated

Calibrated by

o @ o
CALIBRATION CERTIFICATE

Certificate No. : C2003-311
Date Issued : 04-Mar-20

ASIA LAB & CONSULTANT CO., LTD

184 Soi Phutthamonthon Sai 2 Soi 12, Bangphai, Bangkae, Bangkok 10160

: Refrigerator 4

ARCO
¢ UC4-1320
: 6109003
R02-61-2
: 02-Mar-20
: 02-Mar-20

: Mr. Wisut Pansuupchua

Calibration Method or Calibration Procedure Used

Standard method : CP-05 TLAS G-20.

This certificate is traceable to national standards, which realize the units of measurement according

to the International System of Units (SD).

Result of Calibration

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

coverage factor k =2, providing a level confidence approximately 95 percent.

This certificate may not be reproduced other than in full except with the prior written approval of

the Technical Manager, Miracle International Technology Company Limited.

Approved by :

Page | of 2
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Certificate No. : C2003-311

Environment : Ambient Temperature : Start record 28.3 °C, Stop record 28.4 °C
Relative Humidity : Start record 46.5 %RH, Stop record 46.7 %RH
Calibration Setting Indicating Measured Measured Overall
Temperature Temperature Temperature Stability" Uniformityz Variation®
O o) 4] §®) 0 Q)
3 3.0 3.0 0.96 1.15 2.40

Without adjustment

Calibration Uncertainty*
Temperature Standard Reading (°C), Probe No. 9 is Reference Probe
°C) +°C

No. | No. 2 No. 3 No.4  No.$§ No. 6 No. 7 No. 8 No.9

4.22 3.82 432 4.26 3.74

(o8}
(933
Do
N
n
(o8}
N
@)
EAN
o
e

No. H10 No. HII No.HI2 No.HI3

3.68 4.32 4.23 3.92

Setting Air Fresh No. 0

s

{HLO Hil
112
q

i g
. §A R SV, (o ] /l—‘w
7, l

Measurement Standards Used & Tfaceability i
The International System of Units (SI) through

MIT Certificate No. L1911-371 for Temperature Indicator with Sensor Serial No. US370203 17, Due 30-May-20

Notes : 1. The lemperature stability is the one-half of greatest maximum difference of measured temperatures at any one probe.
2. The temperature uniformity is the maximum difference of measured temperatures between of any probes and the
measured temperature at the reference location which are observed at same time.

3. Overall variation is the difference of maximum and minimum measured temperatures throughout observation time.

4. The uncertainty of measurement is included temperature stability.

W

- The temperature uniformity, stability, overall variation and indicating temperature is applicable to all air or gas filled temperature

controlled enclosures at atmospheric pressure.

End of Certificate
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