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wnzidey : - Laniudee9 : 1315w,
SN MAHRY viu2g Fnmsou ¥ WaMMAHAY | AIUIRTEIU
1. mmmunsm AepH) L= AWWA, 2017 (ngO—H*, B) 7.4 9 25 °C Lk
mam (Bnochemlcal Oxygen Demand) _ mg/L AWWA, 2017 (4500-O, Cand 5210 B) 108.4 -

3. ‘UENLL“INLL‘U’Jua’e]EWNMNﬂ
(Total Suspended Solids) |
4. Falwa (Sulfide) ~ mg/L AWWA, 2017 (4500-5%, F) 585 | -

meg/L AWWA, 2017 (2540 D) 139 -

5. YDILTIRLALNIVIUA

_ , mg/L AWWA, 2017 (2540 C) 443 .

(Total Dissolved Solids) | = S

6 ‘_‘Iqla\'iLL’mum (Settleable Solids) mL/L AWWA, 2017 (2540 E) 4.1 -

. WP_LLav”Lsuuu (Oil and Grease) me/L AWWA, 2017 (55208) 8 -

8. AlALdu (Total Kjeldahl Nitrogen) mg/L AWWA, 2017 (4500-Nor, B) 105.84 -

Fnwnzanminessiinagau u Amdes dnznau

wewme)  : D Standard Methods for the examination of water and wastewater 23" ed Washington, DC : APHA, 2017
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FWMIVAFY w7y Fovagou ¥ HANIIVAEEY | AININTFIU
Levadunaedne ) - AWWA, 2017 (4500-H, B) 78125 °C -
2. Ulaf (Biochemical Oxygen Demand) | me/L AWWA, 2017 (45000, C and 5210 B) 36.0 -
3. voaudautuaosvivin
, me/L AWWA, 2017 (2540 D) 24 .
(Total Suspended Solids)
a. Falwlel Sulfide) me/L AWWA, 2017 (4500-5%, F) 0.52 -
5. vosudeazangviovun
_ , mg/L AWWA, 2017 (2540 C) 342 ;
(Total Dissolved Solids) N | . T
6. voudeaus (Settleable Solids) | mL/L AWWA, 2017 (2540 F) 0.2 -
7. thsfuuaglasiu (Oil and Grease) L mg/L AWWA, 2017 (5520B) 6 -
8. MlaLdu (Total Kjeldahl Nitrogen) mg/L AWWA, 2017 (4500-Norg, B) 34.72
dnwauzanmieesiinagay qju Andes dnzneu

wewe  : Y Standard Methods for the examination of water and wastewater 23 ed Washington, DC : APHA, 2017
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$18NMAFDY niae FBvadou ¥ nanTWAdaY | AnAsgIu ?
1 ﬂ_}j}g_gyyﬂsa_ma (pH) s AWWA, 2017 (4500-H", B) 8.0 1 25 °C 5090
2. Ulaf (B___l_gl_chemlcal Oxygen Demand) mg/L AWWA, 2017 (4500-0, C and 5210 B 28.0 Tuiu 30
3, youdaniuaseiaviug ) a
. me/L AWWA, 2017 (2540 D) 19 Taiifiu 40
(Total Suspended Solids) ¢~~~
4.@1?!'.??.. (utfide) .l e/l ANWA 201715005 F) .90 i 10
5. youdsazaneyiania -
me/L AWWA, 2017 (2540 C) 338 Taivfiu 500
(Total Dissolved Solids) ¢+~
6. mammwmm_gsettleable Solids) mL/L AWWA, 2017 (2540 F) 0.1 Taivfiu 0. 5
7. thihuasliy Oil and Grease) | mg/L | AWWA, 2017 (55208) | | 2 laitAu 20
8. fiALdu (Total Kjeldahl Nitrogen) mg/L AWWA, 2017 (4500-Nore, B) 20.72 laiviu 35
dnunzanndethsiinagay qju Awdes Ingnau

VUV n
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Standard Methods for the examination of water and wastewater 23 ed Washington, DC : APHA, 2017
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Aiudiaagng TOPS-LAB Consultants CO., LTD. Juiieudilsneeuna 16 FmAu 2566
vnzideu : - ranfufieEs 10.30 u.
S1eN1NARBY wqe 35vmaau NAMINAAY | ATNATEIY
1. ennudunsn-sg (pH) - AWWA, 2017 (4500-H",B) 7.9 11 25 °C -
ﬂgﬂ____@_qochemical Oxygen Demand) | mg/L A\N\NA 2017 (45000, C and 5210 B) 228.5 -
3. vouduruassvionun
) mg/L AWWA, 2017 (2540 D) 59 -
(TOtaL Spended Solds) | T — ;
____________ Mgl | AWWA, 2017 (4500-5", F) 5.40 '
5. yoaufsaranevionn
) ) me/L AWWA, 2017 (2540 Q) 498 -
(TOtaL DISSOLVGd SOlIdS) ............ Tt | L1 e R S S — —
6. vaaudaqus (Settleable Solids) mLL AWWA, 2017 (2540F) | 0.5 -
7, m:uul,l,aul‘uuu (Oil and Grease) mel | AWWA, 2017 (55208B) 2 -
8. fALdu (Total Kjeldahl Nltrogen) mg/L AWWA, 2017 (4500-Ngrg, B) 123 76 -
dnuazanmdetiinagey 2ju Hwide dngnau
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48/29 %0B9WNAIU 47 wen 46 (T 2/44) WUYEBINDs LIAVENE NTUNHLNIUAT

4019052970 Ualfuenia Fuideuliifiugegns 10 wnAu 2566
ALNRUINAR 47pP 0658721 E, 1519593 N Fudaulfiudiegramaday ;10 Awneu 2566
FBRumoEng Grab Sampling Fudaudiivinnsnaseu 10-16 @Al 2566
fifusinagng TOPS-LAB Consuttants CO., LTD. Juifisu@ifisnesuna 16 Havnan 2566
avnziiou - 1IaAUAIBES 10.15 u.

S1BAVAGDY wiae Fwvagau ¥ NANITVARAY | AT

_______ naiBunse-sis (pH) : AWWA, 2017 (4500-+H",B) | 78#25C | -

off (Biochemical Oxygen Demand) | mg/L | AWWA, 2017(@5000,Cand 52108) | 856 | -
3. gaaudeuriusssyivun
) me/L AWWA, 2017 (2540 D) 28 -
..... (Total Suspended Solids) o
4. Falvisi (Sulfide) me/L AWWA, 2017 (4500-5%, F) 3.05 :
5. 9paudsavanevimun
. _ mg/L AWWA, 2017 (2540 C) 408 .

..... (Total Dissolved Solids) I R I A,
6. vowlvaus (Settleable Solids) | mL/L AWWA, 2017 (2540 F) 02 | -
7. thfusaeloy (Oil and Grease) mylL AWWA, 2017 (55208) a | :

8. faLdu (Total Kjeldahl Nitrogen) mg/L AWWA, 2017 (4500-Norg, B) 89.04 .
FnunzanwaneEsiivagau tju Amdes nznou

nnuwme - Y Standard Methods for the examination of water and wastewater 23 ed Washington, DC : APHA, 2017

YagUuiin Wiy lyeain Yafjasvseu/Aiuay wiasiayton Wese
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fiiudegng TOPS-LAB Consultants CO., LTD. Suifieuiifisnesuna 16 &wnmu 2566
wunzilou - LanAuAleEs 10.00 u.
FIENIMAFIY wiqe FSvasoy ¥ uaNVAdaY | Aansgiu ?
1. anudunse-ang (pH) - - AWWA, 2017 (4500—I:I_f,_ B 7.3 25 °C 5090
2. Ulod (Biochemical Oxygen Demand) me/L AWWA, 2017 (4500-0, C and 5210 B) 252 lﬂLﬁ‘lg 30
3, yadauiuaseTiviun e
. mg/L AWWA, 2017 (2540 D) 24 TaitAiu 40
(Total Suspended Solids) | |
4. dalue (Sulfide) me/L AWWA, 2017 (4500-5%, F) 0.93 laifiu 1.0
5. yodeavanevionun - s i
A . me/L AWWA, 2017 (2540 C) 219 TaitAu 500
(Total Dissolved Solids) - - )
6. vaaudeans (Settleable Solids) mL/L AWWA, 2017 (2560 F) <0.1 LiAu 05
7. thsfuuaslutu (Ol and Grease) | mg/L AWWA, 2017 (55208) | 4 Laiifiu 20
8. MALdU (Total Kjeldahl Nitrogen) mg/L AWWA, 2017 (4500-Nor, B) 7.84 laiifiu 35
Fnuazan iR TiNAgay qju L dnznou

NHBLNE) U Standard Methods for the examination of water and wastewater 23 ed Washington, DC : APHA, 2017
2 AUTENIANSENTIVENEINTSITUYIARALEMIAREN 1584 ANLANIATIIUATUANNITTSUIANTINRINGIATUUSELANLAE UNIWIA
avfufl 7 waalmeu 2548 UsznietusisRsnunydud 122 aeudl 125 ¢ Yufl 29 Suanau 2548 (Uselnm 1)
ag{diufin weAnaly lvgann Yagnsvaeu/mIuAu wndnvian Wesy
UIENG AT TAUAIALATIRR 108N TOPS-LAB Consultants CO, LTD.  asinsdwi 02-159-0121
va ¢ v < a = = va ¢
BNIAITRH UNENMINANTT wylyh WUNNSLUBUAIATIZN 1-326-3-9588
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wunzilou Do LnanAuAla81s 10.10 w.
$IUNINAGBY wiae 3avadou NANTIVAGEY | ANNATEIU
______ }_____ﬂmﬂ?%ﬂﬁ@ ) - AWWA, 2017 (@500H',8) | 80#25°C | -
_____________ 2. Tl (Bochemical Oryen Demand) | mg/L | AWWA 2017 45000, Cand 52108) | 1090 :
3. veauisuviuassisviun
me/L AWWA, 2017 (2540 D) 41 -
(Total Suspended Sotids)* | ~°~ | =~ .
) ?.?.1”@....§§H.Ffde) ............... me/L AWWA, 2017 (4500-5", F) 1oz A
5. vpaudsazaneviavun
me/L AWWA, 2017 (2540 C) 442 -
ed SOlId )* e e
L _mL/L AWWA 2017 (2540 F) 2.0 -
___________________________ me/L AWWA, 2017 (55208) | 4 -
8. MALdu (Total Kjeldaht N|trogen) mg/L AWWA, 2017 (4500-N,, B) 123.20 -
dnuazanmiansiivagey Yu Andes dngnou
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S18N1INAEDY wiiae Sovageu HANIIVAGAY | AINIATFIU
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7 Chromium (lIl) Digestion, Inductively Coupled Plasma Method;
Colorimetric Method; Calculation™
8 Chromium (V1) Colorimetric Method™
9 Lead Digestion, Inductively Coupled Plasma Method!”
10 Manganese Digestion, Inductively Coupled Plasma Method™
11 Nickel Digestion, Inductively Coupled Plasma Method!™
12 | pH Electrometric Method!”
15 Selenium - Digestion, Inductively Coupled Plasma Method™
14 Silver Digestion, Inductively Coupled Plasma Method™
15 Vanadium Digestion, Inductively Coupled Plasma Method!™
16 Zinc Digestion, Inductively Coupled Plasma Method™
2 meldy (UYaaeszuns) §1uau 19 518015
il dsuane L RIGERtY ]
Antimony Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method?
2 Arsenic Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™?
3 Beryllium Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method®?
4 Cadmium Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method?
5 Carbon monoxide Instrumental Analyzer Method
6 Chromium Isokinetic Sampling, Digestion, Inductively Coupled
: Plasma Method™
T Cobalt . Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method?
8 Copper Isokinetic Sampling, Digestion, Inductively Coupled
| Plasma Method™?
9 Lead Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™
10 Manganese | Isokinetic Sampling, Digestion, Indugtively
Plasma Method™

EPusmanguuasgniEninnsineasuueie

Sangad dasanaila)

0 é\) D N
dian

aaznzlnniaalfitios



computer
Text Box

computer
Text Box


-m-

#15uane

aca ‘¢
A5ATIIEN

11 Nickel Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method"

12 Oxides of Nitrogen Instrumental Analyzer Method™

13 Selenium Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method®?

14 “Sulfur dioxide 1 1) Absorption Sampling, Barium-Thorin Titrimetric
Method®?
2) Instrumental Analyzer Method®?

15 Sulfuric acid Isokinetic Sampling, Barium-Thorin Titrimetric
Method®

16 Tellurium Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method?

17 Tin Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method?

18 Total Suspended Particulate | Isokinetic Sampling, Gravimetric Method

19 Vanadium Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™

fiu 97u9U 14 5181135
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1 Antimony Digestion, Inductively Coupled Plasma Method®™®

2 Arsenic Digestion, Inductively Coupled Plasma Method™”

3 Barium Digestion, Inductively Coupled Plasma Method™?

4 Beryllium Digestion, Inductively Coupled Plasma Method®!

5 Cadmium Digestion, Inductively Coupled Plasma Method™

el Chromium Digestion, Inductively Coupled Plasma Method™*

1 Lead Digestion, Inductively Coupled Plasma Method®*

8 Manganese Digestion, Inductively Coupled Plasma Method™?!

9 Mercury' Digestion, Inductively Coupled Plasma Method®¥

10 Nickel Digestion, Inductively Coupled Plasma Method®®

11 Selenium Digestion, Inductively Coupled Plasma Method™®

12 | Silver Digestion, Inductively Coupled Plasma Method®®

13 "‘Vanadium Digestion, Inductively Coupled Plasma.ly}

14 Zinc Digestion, Inductively Coupled Plggma
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1. APHA, AWWA, WEF. Standard Methods for the Examination of Water and

Wastewater. 23" ed. Washington, DC: APHA, 2017.
v 2. United States Environmental Protection Agency. Standards of Performance for
New Stationary Sources. 40 CFR 60. Appendix A, 2019.
3. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Acid ngestion of Sediments, Sludges, and Soils. SW-
846 Method 30508, 1996.
X 4. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Inductively Coupled Plasma-optical Emission
Spectrometry. SW-846 Method 6010D, 2018
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fgamgii 103 °C B4 105 °C of Water and Wastewater, APHA,
3.0 mg/L fi 100 me/L AWWA & WEF, 23° ed., 2017,
part 2540 D
- ansiavaneldfamun Standard Methods for the Examination
Tgaumgi 180 °C of Water and Wastewater, APHA,
50 mg/L @4 1 500 me/L AWWA & WEF, 23" ed., 2017,
part 2540 C
2 ﬁ?LﬁU - aﬁLLmuaauﬁmuﬂ Standard Methods for the Examination
vl 103 °C s 105 °C of Water and Wastewater, APHA,
5.0 mg/l &1 5 000 me/L AWWA & WEF, 23" ed., 2017,
part 2540 D
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part 2540 C
3 ﬁw‘nzm - AHTILABIMIA Standard Methods for the Examination

of Water and Wastewater, APHA,

AWWA & WEF, 23" ed., 2017,
part 2540 D

Standard Methods for the Examination
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AWWA & WEF, 23" ed,, 2017,

part 2540 C
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) ﬂaﬁ\“-’/m
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL. 0-2717-3000-27  FAX.(0-2719-9484

2 3 i
7, oy e
(AR ; g

(i .
NSC-TISI-TIS17025
CALIBRATION 0008

Cert.No.: 21CH1201
Page.: 10f3

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :

Condition As-Received:

Received Date :
Calibration Date :
Reference :

Submitted by :

Ambient Temperature :
Relative Humidity :

Calibration Procedure :

Calibrated by :

Approved by :

(/) Malee Butkruea
() Saithip Meangmai

() Warakorn Lerngagtrakul

Issue Date :

pH Meter

Mettler Toledo
SevenCompact pH/lon 5220
B329579021

TLC-L020

Used Item

10 September 2021

13 September 2021
2109-0403DN-1

Tops-Lab Consultants Co.,Ltd

189 Moo 3, Bangrakpattana,

Bangbuathong, Nonthaburi 11110

(25 + 2.5) °C

(50 = 15) %

In - house method :

- CP-CH5 by direct measurement with standard
voltage calibrator and direct measurement with
certified reference material (CRM)

- CP-CH8 by comparison with standard thermometer

Warakorn Lerngagtrakul

Approved Signatory

20 September 2021

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 of the head of Corporate Services 3 : Equipment Calibration and Testing Services.

A 0030260
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Cert.No.: 21CH1201

Page.: 20f 3
Condition of this calibration result

1. Reference Standard Instrument : -

Instrument Serial No. ID No. Cert. No. Due Date
1) Document Process Calibrator 46530031 130RC098 20E3666 14 Oct 2021
2) Ref. Standard Thermometer 4982054 110RC044 2011233 15 Oct 2021

This certification is traceable to the International System of Unit maintained at:-
- Traceable to National Institute of Metrology (Thailand), NIMT
2. Certified Reference Materials : The measurement results are traceable to Sl through CPA chem Ltd.,
ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

Buffer Solution Manufacturer Lot No. Exp. date
pH 4.008 CPA chem 754028 28 June 2023
pH 6.985 CPA chem 725927 12 Jan 2022
pH 10.015 CPA chem 761018 02 Aug 2022

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

Calibration Results
Function : mV Measurement
Performing standard curve by Fluke at pH (4,7,10)

Nominal Standard Uncertainty of Coverage
Unit Under Value Voltage Actual Reading Measurement factor
Calibration Input (:mV) K
pH mV mV pH
pH Meter 4.000 177.48 177.2 4.000 0.058 2.00
S/N.: B329579021 7.000 0.00 -0.2 7.000 0.058 2.00
10.000 -177.48 -177.6 10.000 0.058 2.00

a 10725439
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Cert.No.: 21CH1201
Page.: 3of 3
Calibration Results
Function : pH Measurement
Performing three buffers standard curve by using buffer nominal pH (4,7,10)
Unit Under Standard pH Actual pH | Actual mV Uncertainty of | Coverage
Calibration Buffer Solution Reading Reading | pH measurement factor
(mV) (£) k
pH Electrode 4.008 4.005 181.3 0.0044 2.00
S/N.: 0414241 6.985 6.989 6.8 0.0078 2.00
10.015 10.008 -171.1 0.013 2.07
Function : Temperature Measurement
(*) Without adjustment
This equipment was connected with Temperature Probe;
- Model ; InLab Expert Pro-ISM
- Serial No. : 0414241
Dimension of probe;
- Length : 120 mm.
- Diameter : 12 mm.
- Immersion Depth : 100 mm.
Calibration Standard uuc* Error Uncertainty of | Coverage
Point Temperature Reading measurement factor
(°C) (°C) (°C) (°C) (£°C) k
23.0 23.003 22.8 -0.203 0.20 2.00
25.0 25.003 24.8 -0.203 0.20 2.00
27.0 27.002 26.9 -0.102 0.20 2.00

Remark : - UUC* = Unit Under Calibration

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

factor k, providing a level of confidence of approximately 95 %.

-00o-
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QUALITY CALIBRATION CO.,LTD.

ﬁ 235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
ﬁ Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584
I ]

www.qcalibration.com

% NSC- TISI TISI7025
/’n'nh-\\‘\ CALIRATION (013

CERTIFICATE No : 2274929 PAGE:10OF 2
REFERENCE No : 65109-8

Certificate of Calibration

EQUIPMENT : INCUBATOR

MANUFACTURER $ AQUALYTIC

MODEL : ] ET618-4

SERIAL No : 0109/13922

ID No : TLC-L005

CONDITION AS RECEIVED : USED ITEM

SUBMITTED BY ; TOPS-LAB CONSULTANTS CO., LTD.

189 MOO.3 BANGRAKPHATTHANA
BANGBUATHONG NONTHABURI 11110

CALIBRATED BY $ CHAICHARN CH.

CALIBRATION DATE 3 23-May-22

APPROVED BY

PONGSAK J.
ISSUED DATE : 27-May-22
RECEIVED DATE 3 23-May-22

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

F-GO10 REV : 02
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QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

9

CERTIFICATE No : 22T4929 PAGE :2 OF 2
Calibration Report

EQUIPMENT INCUBATOR

MANUFACTURER AQUALYTIC

MODEL ET618-4

ID No TLC-L005 S/IN 0109/13922

RECEIVED DATE 23-May-22 CALIBRATION DATE 23-May-22

AMBIENT TEMPERATURE 29°C+1°C RELATIVE HUMIDITY 53 %RH + 10 %RH

CONDITION OF THIS RESULTS OF CALIBRATION

1. THIS INSTRUMENT WAS CALIBRATED ACCORDING TO TLAS G-20 BY COMPARISON WITH CALIBRATED RTD Pt100 UNDER
NO LOAD CONDITION. THE TEMPERATURE PROBES WERE PLACED ON NINE POINTS AND LOCATED ONE THERMOMETER
PROBE IN EACH OF THE EIGHT CORNERS OF THE CHAMBER AND WAS AWAY FROM THE EACH WALL OF 5 ¢m TO 10 ¢cm.
AND PLACED THE NINTH THERMOMETER PROBE WITHIN 2.5 cm. OF THE GEOMETRIC CENTER OF THE CHAMBER. THE
UNIFORMITY WAS MEASURED BETWEEN REFERENCE PROBE AND OTHER PROBES AT THE SAME TIME.

2. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No CERTIFICATE No
1) DATA LOGGER WITH RTD HYDRA 2635A 7408027 21T6766

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

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

5. THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:;-
- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH QUALITY CALIBRATION CO,,LTD.

DUE DATE
10-Jul-22

(9%}

RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT
GENERAL INFORMATION
3 4 Overall Ambient Temperature around the Chamber (°C) variation :
1 2 Overall Line Voltage (V) variation : 5
Instrument Condition : Normal
5 Chamber Size (W*L*H): 55*44*57 cm
CHAMBER PERFORMANCE
8 9 Controller Indicating Temperature | Temperature Overall
/ 7 Temperature | Temperature Stability Uniformity Variation
FRONT 0) “0) (+°C) ) (°0)
20.0 20.0 0.15 0.47 0.68
TEMPERATURE MEASUREMENT ACCURACY TEST
Controller | Indicating ‘ Measured Temperature (°C) at Spread Locations Uncertainty
Temp (°C) | Temp (°C) #1 #2 #3 #4 Ref. 5 #6 #7 #8 #9 (£ °C)
20.0 20.0 19.85 19.46 19.84 19.91 19.86 19.88 19.86 19.83 19.88 0.25

NOTE 1 : THE UNCERTAINTY OF MEASUREMENT EXCLUDED TEMPERATURE UNIFORMITY OF THE CHAMBER.
NOTE 2: LOCATION 5 WAS REFERENCE LOCATION.
NOTE 3 : THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA.
THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY A

COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.
END OF CALIBRATION REPORT

F-GO10 REV : 02
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- QUALITY CALIBRATION CO.,LTD. \‘Q‘\‘"w’ Ve,
o S
ﬁ& T 235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 ﬂa\é——/m o A\
Eﬁg Tel (662) 421-5402, (662) 444-0152:3, Fax (662) 809-4384 % ////;%ﬂ\\ S RN
et ol www.qcalibration.com RS ?Rﬁg&'ﬂ g)sht :g;;
CERTIFICATE No : 22T4925 ‘ PAGE : 1 OF 2

REFERENCE No: 65109-4
Certificate of Calibration

EQUIPMENT ) HOT AIR OVEN (AIR CHAMBER)
MANUFACTURER ¢ BINDER

MODEL : FED 53

SERIAL No 4 07-29050

ID No § TLC-L004

CONDITION AS RECEIVED : USED ITEM

SUBMITTED BY ¢ TOPS-LAB CONSULTANTS CO., LTD.

189 MOO.3 BANGRAKPHATTHANA
BANGBUATHONG NONTHABURI 11110

CALIBRATED BY 3 CHAICHARN CH.

CALIBRATION DATE : 23-May-22

APPROYED BY

PONGSAK J.
ISSUED DATE 3 27-May-22
RECEIVED DATE : 23-May-22

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF
QUALITY CALIBRATION CO., LTD.
F-GO10 REV : 02
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QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

CERTIFICATE No : 22T4925 PAGE:2 OF 2
Calibration Report

EQUIPMENT HOT AIR OVEN (AIR CHAMBER)

MANUFACTURER BINDER

MODEL FED 53

ID No TLC-L004 SIN 07-29050

RECEIVED DATE 23-May-22 CALIBRATION DATE 23-May-22

AMBIENT TEMPERATURE PRI RELATIVE HUMIDITY 52 %RH + 10 %RH

CONDITION OF THIS RESULTS OF CALIBRATION

1. THIS INSTRUMENT WAS CALIBRATED ACCORDING TO TLAS G-20 BY COMPARISON WITH CALIBRATED RTD Pt100 UNDER
NO LOAD CONDITION. THE TEMPERATURE PROBES WERE PLACED ON NINE POINTS AND LOCATED ONE THERMOMETER
PROBE IN EACH OF THE EIGHT CORNERS OF THE CHAMBER AND WAS AWAY FROM THE EACH WALL OF 5 ¢m TO 10 cm,
AND PLACED THE NINTH THERMOMETER PROBE WITHIN 2.5 ¢m. OF THE GEOMETRIC CENTER OF THE CHAMBER. THE
UNIFORMITY WAS MEASURED BETWEEN REFERENCE PROBE AND OTHER PROBES AT THE SAME TIME.

2. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No CERTIFICATE No
1) DATA LOGGER WITH RTD HYDRA 2635A 7408027 21T6766
3. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY.,
4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.
5. THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-
- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH QUALITY CALIBRATION CO.,LTD.

DUE DATE
10-Jul-22

RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT
GENERAL INFORMATION :
3 4 Overall Ambient Temperature around the Chamber (°C) variation : 0
1 2 Overall Line Voltage (V) variation : 9
Instrument Condition : Normal
5 Chamber Size (W*L*H): 40*33*40 cm
CHAMBER PERFORMANCE
8 9 Controller Indicating Temperature | Temperature Overall
/ 7 Temperature | Temperature Stability Uniformity Variation
FRONT (C) (C) (:20) (0) C)
104.0 104.0 0.38 1.39 1.81
180.0 180.0 0.23 0.94 1.13
TEMPERATURE MEASUREMENT ACCURACY TEST
Controller | Indicating Measured Temperature (°C) at Spread Locations Uncertainty
Temp (°C) | Temp (°C) #t1 1#2 #3 #4 Ref. 5 #6 #7 #8 #9 (£ °C)
104.0 104.0 103.80 | 104.23 | 104.19 | 10427 | 104.94 | 104.91 | 103.97 | 104.81 | 104.68 0.75
180.0 180.0 180.11 | 180.40 | 180.43 [ 18041 | 180.86 | 180.91 | 180.14 | 180.49 | 180.59 1.1

NOTE 1 : THE UNCERTAINTY OF MEASUREMENT EXCLUDED TEMPERATURE UNIFORMITY OF THE CHAMBER.

NOTE 2: LOCATION 5 WAS REFERENCE LOCATION.

NOTE 3 : THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA.

THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY A

COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.
END OF CALIBRATION REPORT

F-GOI0 REV : 0
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QUALITY CALIBRATION CO.,,LTD. -

& 3

235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 i-la\——E—\_//mj’:
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CERTIFICATE No : 22T4932 PAGE : 1 OF 2

RE_FERENCE No: 65110-3
Certificate of Calibration

EQUIPMENT § WATER BATH

MANUFACTURER { MEMMERT

MODEL : WNB 14

SERIAL No ; L410.1294

ID No : TLC-L009

CONDITION AS RECEIVED : USED ITEM

SUBMITTED BY 3 TOPS-LAB CONSULTANTS CO., LTD.

189 MOO.3 BANGRAKPHATTHANA
BANGBUATHONG NONTHABURI 11110

CALIBRATED BY : CHAICHARN CH.

CALIBRATION DATE 3 23-May-22

APPROVED BY

ISSUED DATE : 31-May-22

RECEIVED DATE : 23-May-22

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

F-GO10REV : 02
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QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

www.qcalibration.com

CERTIFICATE No : 22T4932 PAGE :2 OF 2

Calibration Report

EQUIPMENT : WATER BATH

MANUFACTURER : MEMMERT MODEL ? WNB 14

ID NUMBER { TLC-L009 SERIAL NUMBER : L410.1294
RECEIVED DATE ] 23-May-22 CALIBRATION DATE { 23-May-22
AMBIENT TEMPERATURE 1 30°C+1°C RELATIVE HUMIDITY : 55 %RH + 10 % RH

CONDITION OF THIS RESULTS OF CALIBRATION

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

2. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) DATA LOGGER WITH RTD 2625A 6603614 21T6761 05-Jul-22

3. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY,
4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.
5. THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-

- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH QUALITY CALIBRATION CO.,LTD.

RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT

GENERAL INFORMATION

Overall Variation of Ambient Temperature around the Bath (°C): 2.9
; Overall Variation of Line Voltage (V) : 9
/- j:i----a;a, v r__ Instrument Condition : Normal
= Q) é‘;ﬂ f . Bath Inner Size (W*L*H) : 32*36*15.5 cm
@ @
7 BATH PERFORMANCE
! / Controller Temperature Radius Axial Overall
- = : Temperature Stability Uniformity Uniformity Variation
PROBE INSTALLATION () (4C) (C) () Q)
POSITION IN THE BATH 85.0 0.11 0.14 0.13 0.33
95.0 0.38 0.06 0.13 0.75
TEMPERATURE MEASUREMENT ACCURACY TEST
Controller | Indicating Measured Temperature (°C) at Spread Locations Uncertainty
Temp (°C) | Temp (°C) it #2 #3 #d Ref. 5 (x°0C)
85.0 85.0 83.95 83.96 84.08 83.94 83.96 0.19
95.0 95.0 93.98 93.98 94.04 93.99 93.98 0.47

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

F-GOI0 REV : 02



computer
Text Box


QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584
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CERTIFICATE No : 22M4923 PAGE:1 OF 2
REFERENCE No : 65109-2

Certificate of Calibration

EQUIPMENT : $ ELECTRONIC BALANCE

MANUFACTURER 3 METTLER TOLEDO

MODEL ; MS205DU

SERIAL No : B420605448

ID No ! TLC-L038

CONDITION AS RECEIVED : USED ITEM

SUBMITTED BY i TOPS-LAB CONSULTANTS CO., LTD.

189 MOO.3 BANGRAKPHATTHANA
BANGBUATHONG NONTHABURI 11110

CALIBRATED BY : ATSAWIN Y.

CALIBRATION DATE : 23-May-22

APPROVED BY

PONGSAK J.
ISSUED DATE ; 23-May-22
RECEIVED DATE : 23-May-22

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

F-GO10 REV 02
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QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

www.qcalibration.com

CERTIFICATE No : 22M4923

EQUIPMENT
MANUFACTURER

ID No

AIR PRESSURE

AMBIENT TEMPERATURE

Calibration Report

ELECTRONIC BALANCE
METTLER TOLEDO
TLC-L038

1006mbar = 1mbar
24°C+1°C

MODEL

S/N

RECEIVED DATE
CALIBRATION DATE
RELATIVE HUMIDITY

PAGE:2 OF 2

MS205DU
B420605448
23-May-22
23-May-22

54 %RH + 10 % RH

CONDITION OF THIS RESULTS OF CALIBRATION

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

2. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) STANDARD WEIGHT SET E2 QK-I-151 C02210415 09-Feb-23
2) STANDARD WEIGHT E2 15843 C02210419 10-Feb-23
3) STANDARD WEIGHT E2 QK-1-349 M21032358 26-Mar-23

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

RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT

1. ZERO SETTING FUNCTION : NORMAL

2. TARE FUNCTION : NORMAL :
3. REPEATABILITY OF READING AT 200 g WAS 0.000045 g
4. DEPARTURE FROM NOMINAL VALUE/ LINEARITY

NOMINAL VALUE (g) BALANCE READING (g) CORRECTION (g) UNCERTAINTY (£ g)
0.000 0.0000 0.0000 0.000075
0.100 0.1000 0.0000 0.000075
'0.20 0.2000 0.0000 0.000076
0.5 0.5000 0.0000 0.000076
1.0 1.0000 0.0000 0.000077
2.0 2.0000 0.0000 0.000077
5.0 5.0000 0.0000 0.000079
10.0 10.0000 0.0000 0.000082
20.0 20.0000 0.0000 0.000086
50.0 50.0000 0.0000 0.00011
100.0 100.0000 0.0000 0.00019
200.0 199.9999 0.0001 0.00032
5. OFF CENTER LOADING ERROR
POINT READING (g)
1 i 100.0000
GIRN] 4 2 100.0000
3 99.9999
2 5 4 100.0000
5 100.0000
OFF-CENTER LOADING 0.0001

NOTE: THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT PRODUCTION AREA

THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY

COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.
END OF CALIBRATION REPORT

F-GO10 REV
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