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TECHMNOLOSY PROMOTION AS50CIATION (THATLAND- JAPAN
CORPGRATE SERVICES 3: EGUIFAEN Y CALIBRATION AND TESTING SERVICES
Si4E PATTANAKARN ROALD SOF I8, SLAMUUANG, SUANLL ANG BANGKOK 10250

TELQ-37IT-3000.08 RN, 037150184

Certificate of Calibration

Egquipment :
iManufacturer :
Modet :

Serial No. ;

D Mo, :

Condition As-Received:

Received Date :
Calibration Date
Reference :

Submiited by :

Calibration Plage :
Ambient Temperature :
Relafive Humidity ;

Calibration Procedure :

Calibrated by

Approved by :

( ‘/)’Saithip Meangmat

( ) Warakorn Lerngagtrakul

{ ) Ponpan Paipim

Issue Date ;

ohH Meter

Horiba

F-71G
V3B1F8H3
Ins-LAB-G25
Used Ham

31 October 2023
31 October 2023
2310-08430C1

bt i oy
H5C-TIB.TIS 17605
SALIBRATION DO02

Cert.iMo.:
Page.:

23CHO841
T of2

Thai Environmental Technic Limited
1/6 Soi Ramkhamhaeny 145,
Khwaeng/Khet Saphan Sung,

Bangkok 10240

Laboratery {Thai Environment Teshnic Limited)

{25.8 - 24.8) °C
(69.3 - 858) %
In - house method

~ CP-OCHZ by direct measuremant with standard
voltage calibrator end direct measurement
with certified refersnce material (CRM)

Khit Ruttanaprapachai

etk

Approved Sig'natary

10 November 2023

The Uncertainties are for & confidence prokability of approximately 3%

This eertiflease may rel e reproguced uther thas in fill. weeepl with the jrior weiiten

Appraval of the hewd of Coeparaie Services 3+ Dybipment Calibeation and Teztine Rervices.




Conditien of this calibration resul}
1. Referance Standard Instrumeni -

Instrument Serial Mo, 1B Mo, Cert. No,
1) Document Process Calibrator 43180066 130RC082 23E1284
2) Digital Thermometer - 130RCOTE 2371585

Cert. No.:

23CHO641

FPage.: 2of2

Due Date
10 Apr 2024
13 Sep 2024

This ceriification is traceable to the International System of Unit maintained through:-

- Technelogy Promotion Assoclation (Thailand - Japan)

2, Certified Reference Materials

: The measurement results are raceable to Sl through CPA chem Ltd.,

ANSI-ASQ National Accreditalion Board, Accredited No, AR-1835

Buifer Solution Manufacturer Lot No.
pH 4.008 CPA chem 931958
pH 8.865 CPA chem 7838996
pH 2.181 CPA cham 931960

3. This certificate is valid only 1o the itern calibrated on date and place of calibration.

Calibraiion Resulis
Function : mY Measurement
Parforming standard curve by Fluke at pH (4,7,10)

Exp. date
01 Oct 2025

{1 Jan 2024
01 Oect 2024

Unit Under Mominal | Standard Uncertainty of Coverage
. . Actual Reading
Calibration Value Voltage Measurement factor
Input (EmV ] K
pH my my pH
pH Meter 4.000 177.48 177.5 4,000 0.058 2.00
SMN.: V3B1F8H3 £.860 8.28 8.3 6,860 0.058 200
7.000 (.00 0.0 7.000 0.058 2.00
9180 -128.97 -128.9 9.180 {.068 2.00
10,000 -177.48 -177.4 10.000 0.058 2.00
Function : pH Measurement
Performing three buffers standard curve by using buffer nominal pH {4,7,9)
Unit Under Standard pH Actual pH [Actual mV| Uncertainty of Coverage
Calibration Buifer Solution Reading | Reading | pH measurement factor
{mV) (& k
cH Elecirode 4.008 4,031 180.0 00052 200
S/N,: 9X2ED223 £5.865 8.870 7.4 0.0087 2.00
2.181 9.186 -142.0 G.014 2.00

The reported uncenainty of measurement was based on a standard uncertainty mulliplied by a coverage
faclor k. providing a leve! of confidence of approximately 85 %,

-odo-
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CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES

534/4 PATTANAKARN ROAD S0 18, SUANLUANE, SUANLUANG BANGKOK 10250 i -'T.'fé;:r;s ; ?{3
TEL.O-2717.3000-70 FAX 827190454 SALIBRATION GILE

Certificate of Calibration CertNo.: 24MM272

Page.: 10of3

Equipment : Electronic Balance
Manufacturer : Mettler Toledo
Model : A§204

Serial No. : | 1116392227

ID No. : Ins-LAB-OSB

', Thal Envirénmental Technic Limited
146 Soi Ramkhamhasng: 145,

Kmwaerg/iKhet Saphari Sung,

Bengkok 10240 -

Submitted by :

Location: - . 'Halance Room ..

Recei'\.;g_t':l'ﬁo.r_&er L L 09 ApriI-EIOIfIZEf-;- -
Calipration Datex - 10 April 2024 1
Ambient Temperature : 15°Cto 40°C |
Re]ativg_Hu—_‘rn_i-:dity : 30 % to 80 %
Calibrated by : ' Khit Ruttanapra:p'achai :

o _»Abpr_é_av’éd :S'lgnato:r_y: _

Appro\.fed by - E
{ }'F'o.n:p'an Faipim

() Suwit Imjai
(v ) Kunchit Promprat

tssue Date : 12 April 2024

‘the Uncertainties are for 2 confidence probability of approximately 95%

This certificate ey not be reproduced otirer than in futl, except with the prior wiliten
Approval of the head of Corporale Serviess 3 © Equipanent Calibration and Testing Services,




Equipment : Elactronic Balance Cert.No.: 24MM272
Condition As-Received :  Used ltem Page: 2 of 3
Reference : 2404-01130C-14

Procedure used :-
Calibration were conducted using in-house calibration procedure CP-OB01 based on UKAS LAB 14

according to direct measurement method against standard weight.
Condition of this result of calibration

1. Reference standard instruments -
[nstruments Model Serial No. ID No. Test report No. Due date

1) Standard Weight Set (E2) 15884 - 7TORC138 Mb-0020-23 30 Jan 2025
2. This certificate is valid only to the item-calibrated on date and place of calibration.
3. This result of calibration was made on requested at the point specified by customer.
4. This certificate is not certified for any commercial trangsaction.
5. This certification is traceable to the International System of Unit.
Result of calibration { ) Without Adjustment ( * ) After Agjustment by External Calibration
Range capacity : 0 g to 2i0 g Resolutiep 00001 ~ g
Before Adjustment : ST

Balance TR ~. Measurement Coverage
Applied Weight Reading Correction | Uncertainty Factor
(9} (@) Looetgy s A mg) (k)
100 100.0000 00000 L L0 2
200 20000017 . 0 -0.0001 RRRETRI s A<i¢ B 2
After Adjustment : R
1. Determination of the standard deviation of weighing machine ' *~ - {n=10 }
Applied Weight *~ .~ ... Standard Deviation - .
(@) .- 7 ofReading(g) °
100 e T 000007

200 e 0.00008




Equipment : Electronic Balance
Condition As-Received : Used lteam
Reference : 2404-01130C-14
Result of calibration

2. Effect of off center Ioading
A mass of 100 g was placed to various position on the pan.
The weighing machine reading error obtained is given in the table

o7

Cert.No.: 24MM272

Frant

909
\Ps/AS) N

Fronl . Foat

Page: 3 of 3

Maximum difference between
off-center and central loading

{g9)

0.0003

Coverage

Factor

(k)
211
2.11
2.11
2.11
2.11
211
211

207
206

Position 1 Position 2 Position 3 Position 4 Position &
(g) {g) (a) {9} (g)
0.0000 +0.0001 0.0000 +0.0004 +0.0003
3. Departure from nominal value
Balance .- - Measurement
Applied Weight Reading Correction - - Uncertatn'ty
(g) (g) (9)-_-'? - {Emg)
Unload 0.0000 00000 - 7. 014
0.01 0.0101 -0. 000‘1’,'_-'-_ Col 044
0.1 0.1001 -0.0001 " v 014
0.5 0.5002 S-00002 04, -
1 1.0002 I0.0002 0 044
5 5.0000 . - - :0:0000 Cloa
10 10.0001 ™ - ©.-0.0001 044
25 25.0000° - 0.0000 9.15
50 499899 . +0.0001 . . 0.15.
100 1000002 - 00002 . .. 049 -
200 26‘0;0002 o -p_.'oooz 'd.'30=:_;: -

2

i

The reported uncertainty of measurement was hased on a standard uncertamty muitap[red by a coverage

factor k , providing a level of confi dence of apprmqmately 95 %. -

- 000~
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Equipment : 300 incubstor

Manufaciurer Anoupius

Model : i250-D3

Serial No. : 2059-1017.0028

D Mo, : LAB BOD 08

Submitted by ; _ That Environmental Technic Limited

116 Sof Ramkhamhaeng 145,
Khwaeng/lKheat Saphan Sung,
Bangkok 10240

Location : Laboratory (Thal Environmental Technic Limited)
Received Order . 29 June 2023

Calibrafion Date : 29 June 2023

Ambient Temperature : {26+ 10)°C

Retative Humidity : (50 £30)%

Calibrated by : Suwdi sl

Approved by %

Approved Signatory

{ ) Pomthippa Tameyakul
(/) Males Butkruea

lasue Deie . 5 July 2023

The Uneertainties ave for a confidence probability of approximately 05%

Thiz certificats may not bs reprodused othey than in full, excent with the prinr weiten

Appeoval of the head of Corparaie Services 3 1 Equipments Ceifbration scd Teasting Services.

T TSI

0053593




Equipmeni : BOD Incubator Cert. No.: 23TM704
Condition As-Recelved :  Used ltam Page: 20of 3
Reference : 2308-07120C-8

FProcedure Used -

Caiibration were conducted using catibration procedure CP-OTO2 according to direct measurement
methed with Data Acqguisition which connected with Resistance Temperaturs Detecior { RTD ).

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

tnstrurment Serial Ne. Cert. No. Traceabis Due Date
1 } Data Acquisition MYSE7013822 23LI6E TPA 25 Mar 2024

2. This cerfificate is valid only to the item calibrated on date and place of calibration.
3. This certification is traceabls fo the intemational System of Unit,

Remark | TPA : Technology Promotion Association { Thailand - Japan ]
Result of Calibratlon :- () Without Adjustment

Function of UUC*; . Temperature Source
Fresh air setting : Not Available Environment during calibration
Beginning Finished
Temp. (°C) 24 24
{ REL.Humid, ( % } 87 84
2 = AC Supply { Volt } 229 227
A [<] (=]
1 .3
09 ref) Position . Ref. Std
i ID No.:
H 5 Hez g
= : o 1 21-17RTD-01
V2 2 21-17RT0-02
—————— -
VWi Lt 5 = -
4 e - 3 17RTD-03
= 4 17RTD-04
= 7 ”e 5 17RTD-05
) 17YRTD-06 |
7 1TRTD-GO7
Probe installation Details : Dimension of Chamber : & 23-17RTB-08
ax= 10 em D= 0.48 m 8 (ref) 23-17RTD-08
b= 10 em W= 050  m
c= 0 om H= 1.1 m
Capacity = 026 m?

VMl

a 1168375
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ISguinmeant 200 Incubaior Cert, Moo 2ATRFOL
Sondition As-Reoeivad : Usad Harn Fage: 303
Reference © 2308-07 12008
Regulf of Caiibration - T Without Adjustment
Functlon of BUST Temperaiure Source
Fresh abr sofilng : Mot Avaitable
Catibraiion | Uoo* l e Temperaiire Tempsrafuve | Cwerall [Coverage
Point Saifing | Rezding stabiiiy Lnifermsiy Wariatlon] Factar
('cy eyl ey (£°C) (°c) ¢y &
20.0 20.0 18.7 138 £.38 7.4 2
Calibration Mezsured Temperature [ °C ) o
L - Uneacainty
FPoini Position
(°C) i 2 3 4 5 8 7 g Siref) | (+C)
20.0 20.244 § 20180 | 20158 | 20.066 | 20.002 | 19.874 18.712 | 19,822 | 19.865 0.58

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

Temperafure stability : One-half of the greatest maximum difference of measured emperaiure at any one sensor.
Temperature uniformity : The maximum difference of measured temperaturss at any sensers and the measurad
temperature at the reference location which are observed at the same %me or at as close an observation time as
possible o determine the temperature pattern or homogeneity within the chamber under sleady-staia conditions.
Owverall Variation : The Difference of the maximum and minimum measured ‘emperatires throughout observation,
ULC* ©  Unit Under Calibration

Note : The reported uncertalnty of measurement was included stabifity and excluded unifarmity .

The reported unceriainty of measurement was based on a standard uncertainty muliiplied by & coverage
factor k, providing & level of confidence of approxdimately 95 %.

0 00-

Taks.

9 1168974







[yeen

0 AN GIOE, T

Eonddpimant 2
dianufaciurer

G

Saria Mo

H: Mo,

Condition As-Received:
Recoived Date :
Calibration Date
Referencs ;

Bubmitted by

Cabibration Placse *

fumnbient Temperaturs ;
Ralative Husnidity :
Lalibration Procedurs »

Catibrated by :

Aporoved by

!;/}( Baithip Meangmal
{ )} Warskorn Lerngaghaiul
{ )Ponpen Paipim

issuc Bate :

are for o confidence probability of Rpprosiomiely 95%

GarNor Z3CHGL03

Paga.: Pt
L %%*&3& PR B
4 L i R W a L)
R anoralion

Spechrophoiomeaiar

Markin Eimer

18 August 2023
18 August 2028
2308-048800-1

Thai Enviconmentat Techric Limited
176 Sof Ramkhambhaeng 145,
KhwaengiKhet Saphan Sung,
Bangkok 10240

Laboratory (Thal Environment Technic Limited)

{28.5- 2535 )°C {On-Site)
{878.-608 % (On-Site}
in - fouse method

CP-OCHY based on ASTM £ 275-01

Minchit Promprat

g

; o
;\ieﬂ’w ﬁi‘?’%@

Aproved $ign&;‘tf:ury

22 August 2023

TRIG donif

Appmarad ol ihs head ol Cosporate

icute muy Aot b eprvduecd other thim bz fall, excepe wivh the peioe waiien

eiend EnTiBnatioe wivd Tosdng Senvdees.

A DO57188



Cort, Mo, 1 220H0493
Pags: 2o :

Condition of calibraiion rasyult

1. Referenes Standard Malarial :

Materia Sorial No, Ceriificate N, Bue date
1. Absorbance Standard set £33 {5838 28 Sep 2024
z. Wisvelength Stendard set 5417 100488 25 Mar 2024
2 Wavelangth Standard sat 8418 040 25 Mar 2024
4. Biray Light Standard set 8419 1O8083 04 Feb 2025

2. This ceritficate is valid only to the item calibrsted on date and place of callbration.
3. This certificate is traceable to the International System of Unit maintainad through ;
- Btamma Scleniific Lid,
4. Bpechral BandWidih . 1 nm
Scan Speed : 30 nmidmin

Galibration Regults © without adjusirent

Wavelength Accutacy

Certified Valuas . Uncertainty of Coverage

g of Reference Material UUC Reading Measurement Factor
{nm ) (e} {nm) K
418.53 418,54 0.12 2.00
536.52 535.13 0.12 2.00 v
628.00 837 .64 0.14 2.05
584,50 684 .48 0.43 2,00
870.41 879 .42 0.12 2.00

g 1176886



Cort. Moo 23CHOADE
Pags: 3oi3

Saltbration Besulte © without adiustment

Fhalomsiric Acourany
Wavelongth Cortfizd Yalves tincariaingy of Tovarags
G Reading
of Befaronce Materist Measurement Faptor
fnvn} { Ahs? { Abs) {hahe k
Fen 46000 {.05028 2.05
25792 3.5808 GO 2.00
420,41
07510 07484 30051 Z.00
1.06883 1.0877 G.0633 2.60
Zarp -0.000+4 G.0028 2.00
0.5224 0.5208 0.0025 2.00
546.1
£.6856 0.6330 0.0028 2.06
0.2837 0.9921 ca028 2.00
Zero -3,0001 Q.0028 2.00
0.5387 0.8375 (.0028 206
GE5.0
0.8832 0.8310 0.0628 .00
6.9888 0,886 (.0028 2.00
SBtray Light
* Bwrayiight st
Reading ot 260.74 am £ 511 nm
B0 nm 2691 sun _
Abs 2.0488
%T 8,895+

Remark
- Bach individual filter is messured against the empty fitier hoider {hiank} used to Zero the spechophciomelsr

~ Tie Potassium Dichromate Misd cslis are mieasured against 2 Parchiode acid biank,

- Gut-off wavelengih of stray light reference malerial (Potassium lodida) at wavelangih 200,74 nmeo £ 011 nm
- Result = Pass, if Absorbance > 2.0 Abe and Transmission < 1.0 %T af Wavalongth 260.74 nm £ 011 nm

»* 5 NOt NSO-ONBC Accrdited

The reporied uncertainty of measurement was hased on 2 standerd uncsnraingy mutiplled by & coveraga
facior & |, providing a leve! of confidencs of approxinatety 95 %,

-Glio-







TECHNCELOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVIGES & EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SO1 18, SUANLUANG, SUANLUANG BANGKOK 10250

TELO-ZV7-3000-29 PAN.0-2719-0464

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. :

iD No. :

Submitted by :

Location: -

Received Order:
Calibration Date :.

Ambient -'l_'ém perature

Relative Humidity :

Calibrated by : -

Approved by

{ Poﬁban F’éipim -
{ ) Suwit Imjai

{ ) Kunchit Promprat

Issue Date :

incubator

Memmen

INE 500

‘E5D5.1143

" Ins-LAB-042

5Th'éi Environmental Technic Limited

. 1/6 Soi é_éﬁ]khémhaeng 145,

Khwaeng/Khet Saphan Sung,
Bangkok 10240

Ban:terié Ro'om :

09 April 2024 -

09 - 10 Aprif 2024 -
(26£10}°C - -
(5030} % -

Preecha Hiakib

}f W'ﬁlﬁ}#%&;

- Approbved Signatory

12 April 2024

The tincsriainties are for a confidence probability of approximately 35%

This cortificats may not ha reproducad ofhar than in fufl, exeend with e pric{r wrjiten

Approvat of the head of Corperale Servieas 3 ; Bquipmeni Cafibration and Testing Services.

Cert. No.:
Page :

MEL TRLTIET) S
SALBRRATION BIE

24TM6E18
1of 3



Equipment : incubator Cert. No.: 24TMB18
Condition As-Received ©  Used ltem Page: 2of 3
Reference : 2404-011300C-4

Procedure Used :-
Calibration were conducted using calibration procedure CP-OT02 based on TLAS G-20 according to direct

measturement method with Data Acquisition which connected with Resistance Temperature Detector ( RTD ).
The temperature scale used was based on IT5-90.
Condition of this result of calibration

1. Reference standard instrument:-
Instrument Serial No. Cert. No. Traceahle Due Date

1 ) Data Acquisition MY49023932 23iM122 TPA 26 Jul 2024
2. This certificate is valid only o the item calibrated on date and place of catibration.
3. This certification is iraceable to the International System of Unit.

Remark : TPA : Technology Promotion Association { Th'ajFFand - Japan )
Result of Calibration :=  (*) Without Adjustment -

Function of UUC* : Temperaturs Source
Fresh air sefiing : Close Environment during calibration
It  Beginning Finished
e Temp. { C ) . 28 26
7:;/ A . IRELHumid. { % ) 43 46
— 2 A 4 J’ : - [ac Sfu.ppi:y‘( _\jf_pn y | 220 202
g iy |- _ B . . ef. .
} i CE, o b Position : ID No.:
< Vo 1 20-16RTD-01
;/LV : 2 20-16RTD-02
! J W2 3 20-16RTD-03
- "4 23-16RTD-04
- T 5 22-1BRTD-05
8 20-16RTD-08
7 20-18RTD-07
Probe Installation Details : Bimension of Chamber ; 8 22-1GRTD-08
o= 5D om e - o4 m 9 (ref.) [ 22-18RTB-09
b= 50  om Coows 0568  m
¢= 80 com H = 048 m

Capacity = 0.1 m?




Equipment : Incubator Cert. No.: 24TMB18

Condition As-Received : Used Hem Page: 3of 3
Reference : 2404-01130C-4
Result of Calibration :- { ¥ Without Adjustment
Function of UUC* ; Temperature Sources
Fresh air setting : Close
Calibration| UUC* uucH Temperature Temperature | Owerall |Coverage
Point Setting { Reading stability uniformity Variation| Factor
(°C) (Cy|(°CH (£°C) {°C) (Cy |
35.0 35.0 35.0 0.038 0.35 0562 2
41.5 415 41.5 0.034 033 0.43 2
44.5 445 44.5 0.076 D71 098 2
Calibration Measured Temperature { °C } i
) i Uncertainty
Point Position -
{°C) 1 2 3 4 -5 .8 7 8 9 (ref) {£°C)
350 34863 | 35186 | 35280 | 35.237 | 35068 | 35206 | 35.068 | 35348 | 35184 0.30
a41.5 41.453 | 41.676 | 41.772 | 41.662 @ 41,703 | 41:799 | 41677 | 41.856 | 41.738 0.30
44.5 44,056 | 44.860 | 44.953 | 44. 885 44 378 _4_4]?6 44450 | 44844 | 44.733 0.30

Average* : The average of 30 valuss in each posrtlon _ : e

Temperature stability : One-half of the: greatest maximim dlfference of measured {emperature at any one sensor.
Temperature uniformity : The maximunm dlfference of measured temperatures at any sensore and the measured
{femperature at the reference location whtch are obser\red at the same tlme or at as close an observation time as
possible 1o determine the temperature pattern or homogenelty withirt the. chamber under steady-state conditions.
Overall Variation : The Difference of the maximum and m:mmum meaaured iemperatures throughout observation.
UUC* : Unit Under Calibration

Note . The reported uncertalnty of measurement was included stablllty and excluded umformlty

The reparted uncertainty of measurement was based on a standard uncertalnty multlplaed by a coverage
factor k, providing a level of confidence of approximately 95 %. -

' -000-




