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THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469
Calibration Certificate

Issued by : Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue 15 July, 2022 Certification No, 266/22
Page : 1 of 2

Object : Wireless Weather Station

Manufacturer : Davis Insiruments Inc.

Type : Vantage Pro 2 Model No. 6152

Serial No. BF211004031 IDNo. : WIND-Q7

Customer ; BPM ENVIRONMENT CO.,LTD.

124/208 Moo 2, Mahasawat, Bangkruay,

Nonthaburi 11130

Calibration Condition : Temperature 25.% °C  Barometric Pressure 1004.6 hPa

NATIONAL STANDARD WIND TUNNEL

: Thermal Anemometer 642 S/N 915663

: HOOK GAGE NO 1425 Pitot Tube Theodor Friedrichs Type 0800.0000 serial 9023
N.I.S.T. Test Reference Number 731/241480 : Standard Velocity at 20 - 30 misec
: Ultrasonic Anemometer Mcdel DA-650-3TV {sensor TR-O0AH)

Serial Number 110730028 (sensor 120629586)

'S Veloci
tandard EOW\

JAPAN QUALITY ASSURANCE ORGANIZATION
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THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

The Result of Calibration

Certification No. 266/22

15 July, 2022 Page : 2 of 2
Standard HOCK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Ancmometer | Pressure | Vacumm | Velocity Veloeity Correctign
n/sec inches H20 | inches H20 | mUsec misec m/sec
1.00 - - - 0.9 0.10
3.0z - - - 2.7 0.32
5.00 - - - 4.9 0.10
7.00 - - - 6.7 0.30
9.02 - - - 8.9 0.12
11.01 - - - 10.7 0.31
13.01 - - - 13.0 0.01
15.01 - - - 14.8 0.21
17.02 - - - 17.0 0.02
20.02 - - - 19.8 0.22
Wind Aloft Plotting Board.
US.DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND DIRETION TESTED WIND DIRECTION
o . 0

80 a0

180 180

270 270
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TEMPERATURE DISPLAY CALIBRATION

WISDOM SCIENCE

Meter Console Information Calibration Conditions Reference Equipment
Console Model ; XC-572-\ Cal. Date : 17-Feb-23 Temp. Simulator Mode! FLUKE 7148
Console serial : A2011904 Issue Date : 17-Feh-23 Serial No. : 60590035

Temp.indicator Mode! 765-KF Cal. Report No. : WDS-SVE60011

Temp. Indicator Serial : JC17852 Ambient Temp. (°C) : 25

Pressure {(mm Hg) : 758
Huridity (%) : 55

Temperature Sensor Calibration

IR Ref. Thermometer ' Thermocouple Displa Temperature
, R?fergnqg Poin Temperature Temperature g Difference
# °C °C °C
1 -18.0 -17.0 1.0
2 38.0 38.0 0.0
3 93.0 94.0 -1.0
4 149.0 150.0 -1.0
5 260.0 259.0 1.0
6 371.0 372.0 -1.0
7 482.0 482.0 0.0
8 593.0 594.0 -1.0
9 816.0 818.0 0.0
10 1038.0 1038.0 0.0
Maximum? 1.0
PASS

Note
* For valid test results , the maximum difference between temperature readings should £1.0°C ( EPA Method 5, Section 6.1.1.8 ).
Perform all TC Channel calibrations. Except meter (GM) channel

DGM Out Temperature Sensor Calibration

bl Ref Thermometer Thermocouple Display Temperature
,'Te'?p g.!'att_.lr:e point Temperattire Temperature Difference
# °C °C °C
Ambient 25.0 252 -0.2
Heat 100.0 101.0 -1.0
Difference Rang
DGM Qut Temp. Diff. 3 °C PASS

Approved By :

WISDOM SCIENCE SALE AND SERVICE GROUP COMPANY LIMITED
Address 9115 Lumpini Town Ville Ratchaphruek-Pinklao Village,No. 4. Bang Khanun, Bang Kruai, Nonthaburi 11130 Thaitand
Tel. 090-660-1392. 084-598-1944, 084-704-1620
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\/5 THERMOCOUPLE CALIBRATION
- WISDOM SCIEANCEH
Thermocouple Informations Calibration Conditions Reference Equipment
Console Model ; XC-572-V Cal. Date : 17-Feb-23 Temp Meter Modet : Fluke 7148
Console serial : A2011904 Issue Date : 17-Feb-23 Serial No. : 60590035
Thermocouple Type: K Cal. Report No. : WOS-5V660011
Ambient Temp. (°C): 25
Pressure (mm Hg) : 758
Humidity (%) : 55

Thermocouple Calibration
Reference Thermocouple Temperature
Temperature Point Thercouple difference
Temperatrue
Teimperature
°C °C °C °C
Stack Thermocouple for 3ft. Probe
Amdient 25.0 256 -0.6
Heat 100 110 -10
Difference Range
Temp. Difference +Z2°For=t 16°C

Note
The temperatures of the thermocouple and reference thermometers shall agree to within £2 °F. ( EPA Method 5, section 10.5)

Approve

WISDOM SCIENCE SALE AND SERVICE GROUP COMPANY LIMITED
9115 Lumpini Town Ville Ratchaphruek-Pinklzo Village,No. 4, Bang Khanun, Bang Kruai, Nonthaburi 11130
Tel 090-660-1392, G80-526-4191, 084-704-1620
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WISDOM SCIENCE

HEATER SYSTEM CALIBRATION

Heater Information Calibration Conditions Reference Equipment
Canscle Model : XC-572-V Cal. Date : 17-Feb-23 Temp Meter Mode!: FLUKE 714B
Console serial : A2011904 Issue Date : 17-Feb-23 Serial No. : 60590035
. N : .__Heated Cal. Report No. : WDS-SVE50011
Tested heating equipment : filter ovens Ambient Temp. (°C) : 25
Model: SB-2M-V Pressure (mm Hg) : 758
Serial No.: 1803014 Humidity (%) : 0

Temp. Caontroller Model :  765-KF
Temp. Controller Serial 1 IC17852

Result

Reference Temperatrue Temperatrue
Heat System Control Acceptane Thermometer Temperatrue Display difference
DC uC OC DC
Heated filter Ovens 120 °C+14 °C 120 116 4

WISDOM SCIENCE SALE AND SERVICE GROUP COMPANY LIMITED
2115 Lumpini Town Ville Ratchaphruek-Pinkiao Village No. 4, Bang ¥hanun, Bang Kruai, Nonthaburi 11130
Tel. 090-660-1392, 080-525-4191. 084-704-1520
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WISDOM SCIENCE

HEATER SYSTEM CALIBRATION

Heater Information Calibration Conditions Reference Equipment
Console Model 1 XC-572-V Cal. Date : 17-Feb-23 Temp Meter Model: FLUKE 7148
Console serial : A2011904 Issue Date:  17-Feb-23 Serial No. : 60590035
Tested heating equipment . Heat tube Cal. Report No. : WDS-SV650011
Probe length : 3t Ambient Temp, (°C} : 25
Probe Liner Material Type ;  Stainless Pressure {(mm Hg) : 758
Temp. Coniroller Model:  765-KF Humidity {%) : &5

Temp. Controller Serial ©  JC17852

Resuit

Reference Temperatrue Temperatrue
Heat System Control Acceptane Thermometer Temperatrue Display difference
DC DC OC DC
Probe Heat System 120 °C+14 °C 120 115 5

Note

Heating system capable of maintaining a probe gas temperature during sampling of 120 +14 °C (248 £25 °F)
( EPA Method 5, section 6.1.1.2)

Appr

WISDOM SCIENCE SALE AND SERVICE GROUP COMPANY LIMITED
9/115 Lumpini Town Ville Ratchaphruek-Pinklao Village.Ne. 4. Bang Khanun, Bang Krual, Nonthaburi 11130
Tel, 090-660-1392, 080-526-4191, 084-704-1620
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WISDOM SCIENCE

NOZZLE CALIBRATION

See the Code of Federal Reguiations, Title 40, Part 60, Appendix A-3, Methods .

Nozzle Information Calibration Conditions Reference Equipment
Console Model XC-572-V Cal. Date : 17-Feb-23 Measure Equipment © Digital Caliper
Console senal . A2011904 issue Date 17-Feb-23 Serial No. : A22222115
Material Type Stainless Cal. Report No. WDS-SVEB0011

Ambient Temp (°C): 25
Pressure (mm Hg)' 758
Hurmsdity (%5 ) - 55

R Calibration Datal Results
Nozzle ID Nozzle Diameter (D+D;+D;)13

Sizes D, D, D, AD Davg

mm mm mm mm mm mm

3.2 3.07 3.08 3.09 0.020 3.080

6 4.8 4.59 4,55 4.57 0.040 4,570
10 8.0 7.72 7.73 7.74 0.020 7.730
10{1) 8.0 7.53 7.60 V.52 0.080 7.550
12 9.5 9.47 9.49 9.51 0.040 $.490
14 11.1 10.77 10.81 10.84 0.070 10.8C7
16 12.7 i12.81 12.75 12.82 0.070 12,793

D1, 02,03 = There difference nozzle diamiters at 60 degrees to each other,
each measured to the nearest 0.025 mm
Hi-Lo AD = The difference between the high and low numbers shall not exceed <_0.100 mm
Davyg = (D +Dy+D5)/43
b, D,
D,

Result of physical: After checking the appearance of the nozzie, the nozzie is in normal condition.
Result of Calibration: After calibration fhe nozzle, we found that ihe size of the nozzle has changed.
Which can be seen from the new measured Davg value.

Recommendation: The size of the nozzle affects its use. Therefore, it is advisable to use a new size of the calibrated nozzle.

L New:Nozzle iD Size
Size ID No. 4 B 10 10(1) 12 14 16
Diameter 3.08 457 7.73 7.55 9.49 10.81 12.79

WISDOM SCIENCE SALE AND SERVICE GROUP COMPANY LIMITED
B/115 Lumpini Town Ville Ralckaphruek-Pinklaz Village No 4, Bang Khanun, Bang Kruai, Nenthaburi 11130
Tel. 690-660-1382, 080-5 26-4191, 084-704-1620
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Analyzer Performance Test

Calibrated Date: 08 November 2022
Instruments Information

Analyzer Type: NO/NO2/NOx Analyzer

Manufacturer Thermo Environmental
Model: 42C

SIN: 42C-77282-385

Calibration System

_ Callbrator Unit Standard Gas
Dilutor Model Dasibi Model 5008 NO Conc 55.47 PPM
SIN: 705 $02 Cong 55.11 PPM
ZERO AIR Genearator APl Model 701 CO Conc 4,535 PPM
SiN: 1924 Cylinder number EB0128027
Expire Date: 29 Oct, 2027
Environment: Temperature_ 255 °C Humidity;__51 %RH
Calibration Check ( Before adjust )
Zero Span
GAS Reading Value Expected Value Dift Reading Value Expected Value
(ppb) {ppb) {ppb) {(ppb) {ppb) Dritt%
NO 0.1 0.0 0.1 393.3 400.0 -1.7
NOx 0.1 0.0 0.1 400.0 400.0 0.0
Calibration Check ( After adjust )
Zero Span
GAS Reading Value Expected Value Drift Reading Va1_ue Expected Value
(pab) {ppb) {ppb) (ppb) {ppb) Drift%
NO 0.0 0.0 Q.0 400.0 400,0 0.0
NOx 0.0 Q.0 0.0 400.0 400.0 0.0
Single Point Calibratlon Chart
450 3033
o 400 =@ 400,0
"zé as0 /
2 300
T 5 —_—
_:5’. 200 // ....... o
& 150
100 /
80 01—
e
0.0%" 400,0
NQ Reference Value {ppb)
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Analyzer Performance Test

Calibrated Date: 08 November 2022
Instruments Information

Analyzer Type: NO/NO2/NOx Analyzer Manufacturer Thermo Environmental
Model: 42C S/N: 42C-66375-352

Calibration System

_ Calibrator Unit Standard Gas
Dilutor Model Dasibi Modef 5008 NO Conc 55.47 PPM
SiN: 705 §02 Cong 55.11 PPM
ZERO AIR Genearator AP[ Model 701 CO Conc 4,535 PPM
SIN: 1924 Cylinder number EBO123027
Expire Date: 25 Qct. 2027
Environment: Temperature__255 ‘C Humidity;__ 51 %RH
Calibration Check ( Before adjust )
Zero Span
GAS Reading Value Expected Value Drift Reading Value Expected Value
{pph) (ppb) (ppb) (ppb) (ppb) Drift%
NO C.1 0.0 0.1 393.4 400.0 1.7
NOx 0.1 0.0 0.1 398.7 400.0 -0.3
Culibration Check ( After adjust)
Zero Span
GAS Reading Value Expected Value Drift Reading Value Expected Value
(ppb) (ppb) (ppb) (ppb) {ppb) Drift%
NO 0.0 0.0 0.0 400.0 400.0 0.0
NOx 0.0 0.0 0.0 400.0 400.0 Q.0

Single Point Callbration Chart

450 4

g a0 400.0
=z
S 50 "(ﬁ(‘
E 200 /’f
=250 —
a
B oo // ....... -
[2]
£ 150 /

100

50 J0:t-—

¢

0,090 4000

NC Reference Value (ppb)
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Analyzer Performance Test

Calibrated Date: 10 Cctober 2022
Instruments Information

Analyzer Type: NO/NO2/NOx Analyzer Manufacturer Thermo Environmental

Madel: 42¢ SIN: 42C-78440-389
Calibration System
Calibrator Unit Standard Gas
Dijutor Model Dasibi Model 5008 NO Cont 55.47 PPM
SIN: 705 $02 Conc 55.11 PPM
ZERO AIR Genearator AP| Model 701 CO Conc 4,535 PPM
SIN: 1924

Cylinder number EB0129027
Expire Date: 29 Qct, 2027

Environment: Temperature 255 _'C Humidity:_ 851 %RH

Calibration Check { Before adjust )

Zero Span
GAS Reading Value Expected Value Drit Reading Value Expacted Value
(ppb) (ppb} {ppb} {ppb) (ppb) Cit%
NO 0.1 0.0 0.1 393.6 400.0 -1.8
NOx 0.1 0.0 0.1 400.0 400.0 0.0
Calibration Check ( After adjust )
Zero Span
GAS Reading Value Expected Value Drift Reading Value Expected Value
(ppb) (ppb) {ppb) {ppb) (ppb} Drift%
NO Q.0 0.0 0.0 400.0 400.0 0.0
NOx 0.0 0.0 0.0 400.0 400.0 0.0

Analyzer Reading (ND)

Single Point Calibration Chart

NO Reference Value (ppb}

400.0

A-13
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Certificate of Calibration

Certificate Number

Customer

) METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

i
Y 7,
-

S

RASTHarenn Accredotei s Aoprd

A,
S (‘
Y’
el B

TN ACCREDITED
"3’//—“\\ F e MBI, — —
4/,,“""‘“\\\‘ CALIBRATION AKD

DIMENSKINAL MEASUREMENT
50

¢ 3PR23030200-2 Page : 1 of 3

* ENVI GREEN SOUTHERN CO.LTD.

83/5 Moc.1 Kuan ru ,RattaPhum ,Scngkhla 80180

Equipment Name
Manufacturer
Model

Serial Number

ID. Number

Environmental Conditions

Ambient Temperature
Relative Humidity

Location of Calibration

Calibration Procedure

Method of Calibration

Sound Level Meter

ACO

6239

222179

No.7

23°ct g3e Received Date © 13 Mar 2023
509% T 15 % Calibration Date t 17 Mar 2023
In-Lab Recommend Due Date D17 Mar 2024
SP-CPE-04-01 Date of Issue + 18 Mar 2023

This certifies that the above instrument was calibrated in compliance with the calisration system

requirement of IBOAEC 17025:2017 in accordance with reference procedure. Standards used to perform

this calibration are certified by to NIST or equivalent, National metrology institute, Natural physical constants,

consensus standards. The result reporied herein apply only to the calibration of the item described above as

received.Our decision rule is to contact the customer if the item pass and fail calicration when the results

include the uncertainties and the customer must determine if the results meets their needs,

Al calibrations are performed within manufacture's specifications.The calicration certificate shall not be

reproduced except in full without written approval of P Metrology Systemn (Thailand).

SP-FM-04-15 rev.0
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Certificate Number

3 =
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S ACCREDITED

¥

RS -
> CALIDRATION AND

DIMENSIINAL MEASUREMENT
ACT—2050

Calibration Report

1 SPR23030200-2

Reference Standards

Page :2 of 3

Equipment Name

Maodel

Serial No.

Certificate No.

Due. Date

Sound Level Calibrator

ST-120

211203773

EEL.BP. 114/0166

17 Jan 2024

Traceability

This certification is traceable to the International System of Unit maintained at :

TISTR - Thailand institute of Scientific and Technological Research

SP-FM-04-15 rev.0
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Result of Calibration

iM ( THAILAND ) CO.,LTD.

o,

“\u'llpr’
\_____/

ANSTHaina Amer e e Sotd
e ~F ACCREGITED

CALIOHATION AND-
DIMENSIOHAL MEASUREMENT
ACT = 2050
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Certificate No. :  8SPR23030200-2 Page : 3 of 3
Range : 94 to 114 dB Function: @1ikHz
Select A Unit : dB
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow )
94 84.0 94.0 0.0 0.0 C.15
114 114.0 114.0 0.0 0.0 C.15
Select C Unit : dB
Standard UUC Reading Error Uncertainty
Setling Fast Slow Fast Slow (=)
94 94,1 94.1 0.1 0.1 018
114 114.0 114.0 0.0 0.0 0.15
Note:

The result of calibration was found accurate as show on dale and place of calibration only.

This Certificate is not certified for any commercial transaction.

Measurement Uncertainty
The reported uncertainty of measurement is the sxpanded uncertainty obtained by multiplying the
standard uncertainty with the coverage factor k = 2.00, providing a leve!l of confidence approximately 85%.

~ End of Certificate —

A-16

SP-FM-04-15 REV.0




9 METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

AKS} Halizaa) Accrecration Board
T ACEREDITED
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it Result of Calibration T
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- Certificate No. :  SPR23030200-5 Page: 3 of 3
Range : 94 to 114  dB Function : @1kHz

R Select A Unit : dB
o Standard UUC Reading Error Uncertainty

o .

G Setting Fast Slow Fast Slow ()

= 94 94.0 94.0 0.0 0.0 0.15

i .

= 114 114.0 i14.0 0.0 0.0 0.15

= Select  C Unit : dB
{EJ Standard UUC Reading Error Uncertainty

N Setting Fast Slow Fast Siow ()

n:

“ 94 94.1 94.1 0.1 0.1 0.15

= 114 114.1 114.1 0.1 0.1 0.15

L8l

&

s

- Note:

fL The result of calibration was found accurate as show on date and place of calibration only.
iy This Certificate is not certified for any commercial transaction.

5

et

“;J Measurement Uncertainty

r The reported uncertainty of measurement is the expanded uncertainty obtained by multiplying the
» standard uncertainty with the coverage factor k = 2.00, providing a level of confidence approximately 95%.
e ~ End of Certificats -

3

SP-FM-04-15 REV.0

e lac—otho TSR ST A T ST T T R T T T T i



ind

' ﬁ)y METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

Certificate of Calibration

Certificate Number ¢ SPR22090149-1 Page: 1 of 3

Customer ¢ ENVI GREEN SOUTHERN CO.,LTD.

83/5 Meoo.1 Kuan ru ,RattaPhum ,Songkhla 90180

Equipment Name . Sounc Calibrator
Manufacturer © Extech
Model © 407744
Serial Number ¢ H.397003
| ID. Number - N/A

Environmental Conditions

Ambient Temperature : 23°CT 3°C Received Date " 0B Sep 2022

’ Relative Humidity : 50% T 15 % Calibration Date : 12 Sep 2022
Location of Calibration o oin-Lab Recommend Due Date DONA
Calibration Procedure : in-House Method  Date of Issue © 13 Sep 2022

Method of Calibration

This certifies that the above instrument was cafibrated in compliance with the caliration system
requirement of ISQ/EC 17025:2017 in accordance with reference procedure. Standards used to perform
this calibration are certified by to NIST or equivalent, Nationai metrology institute, Natural physical constants,
consensus standards. The result reported herein apply oniy to the calibration of the item described above as
received.Our decision rule is to contact the customer if the item pass and fail calibration when the results
include the uncertainties and the customer must determing if the results meets their needs.

All calibrations are perfermed within manufacture's specifications. The calibration certificate shall not be

reproduced except in full without written approval of SP Metrology System (Thailand),

SP-FM-04-15 rev.0
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" “‘”@7 METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

Calibration Report

Certificate Number : SPR22080149-1 Page :2 of 3

Reference Standards

Equipment Name Model Serial No. Certificate No. | Due. Date
Sound Levet Calibrator SC-942 B0O14059 EEL.BP. 34/1264 | 22 Dec 2022
Traceability

This cerlification is fraceable o the International System of Unit maintained at :
TISTR - Thailand Institute of Scientific and Technological Research

SP-FM-04-15 rev.0

A-19
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&% METROLOGY SYSTEM ( THAILAND ) CO.,LTD.
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i W . .
G Result of Calibration

Certificate No. : SPR22090149-1 Page : 3 of 3
Function : Acoustic Test
UUC Seiting Standard Reading Error { £ ) Uncertainty
Hz dB Hz dg Hz de Hz dB
. 1000 94 999.5 93.9 0.5 0.1 0.073 0.32

Note:
The result of calibration was found accurate as show on date and place of calibration only.

This Certificate is not certified for any commercial transaction.

Measurement Uncertainty
The repaorted uncertainty of measurement is the expanded uncertainty obtained by multiplying the

standard uncertainty with the coverage factor k = 2. providing a level of confidence approximately 95%.
- End cof Certificate -

SP-FM-04-15 REV.0
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QUALITY CALIBRATION CO.,LTD. o,

._‘ \_/ 4 ’,
235 Petehkasemn 63/2 Road, Laksong, Bangkae, Bangkok 10160 ﬁ&
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584 e el
www.qcalibration.com 4,4,;,53“@ NsCTisinsln0s
CERTIFICATE No : 23M2443 L  PAGE:1O0F2

REFERENCE No : 68471-3
Certificate of Calibration

EQUIPMENT : DIGITAL BALANCE

MANUFACTURER : SARTORIUS

MODEL : BSA2248-CW :
SERIAL No : 36591842

1D No : BA 08/61

CONDITION AS RECEIVED USED ITEM

SUBMITTED BY : $.P.S. CONSULTING SERVICE co LTD

7 SOl PHAHOLYOTHIN 24, PHAHOLYOTH[N RD.,-
JOMPOL, CHATUCHAK, BANGKOK 10900 .

CALIBRATION DATE : : 10-Mar-23

1SSUED DATE : 16-Mar-23

RECEIVED DATE : 10-Mar-23

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WiTH THE PRIOR WRITTEN APPROVAL OF
; QUALITY CALIBRATION CO.,LTD. - - .
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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.gealibration.com

CERTIFICATE No : 23M2443

EQUIPMENT
MANUFACTURER

ID No

AIR PRESSURE

AMBIENT TEMPERATURE

Calibration Report
DIGITAL BALANCE MODEL
SARTORIUS SIN
BA (8/61 RECEIVED DATE
1010mbar + Imbar CALIBRATION DATE
23°C=x1°C RELATIVE HUMIDITY

'PAGE:2OF 2

BSA224S-CW
36591842
10-Mar-23 -
10:Mar-23
549%RH=E~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 NOT ADJUSTED BEFORE CALIBRATION. 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 :-

DUE DATE -

INSTRUMENT MODEL SERIAL No CERTIFICATE No
13 STANDARD WEIGHT SET E2 QK-I-151 M2302013S 02-Feb-25"
2) STANDARD WEIGHT E2 15843 M23Q2014S -

" D2-Feb-25.
3. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY. e
. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.

5. THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED A’I‘ -

- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH CENTRAL BUREAU OF WE]GHTS&MEASURES

-y

RESULT OF CALIBRATION - WITHOUT ADJUSTMENT

1. ZERO SETTING FUNCTION : NORMAL

2, TARE FUNCTION : NORMAL

3. REPEATABILITY OF READING AT 200 g WAS O g

4. DEPARTURE FROM NOMINAL VALUE/ LINEARITY I

NOMINAL VALUE (g) BALANCE READING (g) CORRECTION (g) UNCER’I‘AINTY fen g)
0.0 0.0000 0.0000 . -0.000058~
0.1 0.1000 0.0000 " ..0.000059
0.2 0.2000 0.0000 *0.000059
0.5 0.5000 0.0000 0.000060 -
1.0 1.0000 0.0000 0.000060" -
2.0 2.0000 0.0000 0.000061
5.0 5.0000 0.0000 0.000063
10.0 10.0000 0.0000 0.000067 -
20.0 20.0001 -0.0001 0.000073-
50.0 50.0000 0.0000-. 0.00011
100.0 100.0001 -0.0001" 0. 00019
2000 200.0000 0.0000 0.00032
5. OFF CENTER LOADING ERROR I
POINT READING (g)
‘ 1 © % 100.0000
3N 4 2 . 100.0000
3 . 99.9999°
2 3 4 999998
5 - 100.0000_
OFF-CENTER LOADING 0.0002

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

THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD U'NCERTAINTY MULT[PLIED BY A

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

P-22


Acer
Rectangle


-1;., i[il] QUALITY CALIBRATION CO.,LTD. SO,

SN,
Eﬁ' 235 Petehkasem 63/2 Road, Laksong, Bangkac, Bangkok 0160 i}iﬁ\;ﬂ//ﬁ
Fg Tel {662) 421-5402, (662) 4:14-0[5.2-3, Fax (662) 802-4584 -;—{ /——/f:\\‘-\ .;‘,. .
www.,qcalibration.com Yy W NECHTIBL 81703
4 h thalv CALIIRATION 040

CERTIFICATE No : 23M2442 S %L PAGE:10F2
REFERENCE No : 68471-2 S e

Certificate of Calibration

EQUIPMENT ; DIGITAL BALANCE
MANUFACTUﬁER o SARTORIUS

MODEL - : BSA2245-CW

SERIAL No | : 36591843

1D No : BA 09/61

CONDITION AS RECEIVED USED ITEM

SUBMITTED BY : $.P.S. CONSULTING SERVICE CO,; LTD.

7 SOI PHAHOLYOTHIN 24, PHAHOLYOTI—IINRD.,-‘.‘ S
JOMPOL, CHATUCHAK, BANGKOK. 10900

CALIBRATION DATE : 10-Mar-23

ISSUED DATE : : 16-Mar-23

RECEIVED DATE : 10-Mar-23

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PR]OR WRITTEN APPROVAL OF
QUALITY CALIBRATION CO,, LTD, -~
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QUALITY CALIBRATION CO.,LTD,
235 Peichkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

www.qcalibration.com

CERTIFICATE No : 23M2442 - PAGE:20F2
Calibration Report

EQUIPMENT . DIGITAL BALANCE MODEL :  BSA2USCW

MANUFACTURER :  SARTORIUS SIN ;36501843

1D No : BA0Y6! RECEIVED DATE : 10-Mar23

AIR PRESSURE s 1010mbarz tmbar CALIBRATIONDATE :  10:Mur-23

AMBIENT TEMPERATURE :  23°C#1°C RELATIVEHUMIDITY : . 49 %RH 10%RH

CONDITION OF THIS RESULTS OF CALIBRATION

L. THIS INSTRUMENT WAS CALIBRATED BY ACCORDING TO UKAS LAB 14 EDITION 6:2015 BY USING KNOWN WE[GHT
STANDARD WEIGHT. THE BALANCE WAS NOT ADJUSTED BEFORE CALIBRATION. 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 ZERQ BEFORE
PERFORMING THE LINEARLITY TEST. OFF-CENTER LOADING WAS MEASURED BY USING STANDARD WELIGHTS PLACED
ON THE PAN AND MOVED TO VARIQUS POSITIONS ON THE PAN.

2. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No CERTIFICATE No : DUEDATE - -
1) STANDARD WEIGHT SET E2 QK-I-151 M23020138 . 02-Fep25
2) STANDARD WEIGHT E2 15843 M2302014S © ' 02-Feb-25

3. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRAT[ON ONLY.

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

. THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MA]'NTA]'NED AT - - .
-NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH CENTRAL BUREAU OF WB[GHTS&MEAS URES

e

RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT

1, ZERO SETTING FUNCTION : NORMAL

2. TARE FUNCTION ; NORMAL

3. REPEATABILITY OF READING AT 200 g WAS 0 g

4. DEPARTURE FROM NOMINAL VALUE/ LINEARITY

NOMINAL VALUE (g) BALANCE READING (g) CORRECTION {(g) UNCERTAINTY (tg)
0.0 0.0000 0.0000 — 0.000058
0.1 0.1000 0.0000 - 0.000059 -~
0.2 0.2000 0.0000 . 0.000059 -
0.5 0.5000 0.0000 0.000060 -
1.0 1.0000 0.0000 0.000060 -
2.0 2.0000 0.0000 0.000061 -
5.0 5.0000 0.0000 0.000063
10.0 10.0000 0.0000 0.000067
20.0 20.0001 -0.0001 0.000073 .
50.0. 50.0000 0.0000 . 0.00011"
100.0 100.0001 -0.0001 ~ - 0.00019
200.0 200.0000 0.0000 . 0.00032
5. OFF CENTER LOADING ERROR i i :
POINT - .___READING (g) ‘ -
1 L 100.0000
3\ 4 2 Lo 99,9999
3 99,9998
2 5 4 " '100.0001
5 "~ 100.0000.
OFF-CENTER LOADING 0.0002 .-

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

THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULT[PLIED BY A

COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%. ;
END OF CALIBRATION REPORT
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E g E QUALITY CALIBRATION CO.,LTD.
@ 'f':.:.:'ﬂ': 235 Peichkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
h:ﬁ Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584
[=] i www.qcalibration.com ~
CERTIFICATE No : 22T10972 . PAGE:10F3

REFERENCE No : 66837-1
Certificate of Calibration

EQUIPMENT : COD REACTOR
MANUFACTURER : HACH A
MODEL : DRB 200

SERIALNo : 15110C0497

ID No : DRB 04/59

SUBMITTEDBY : $.P.S. CONSULTING SERVICE "‘é_o., ITD.

7 SOl PHAHOLYOTHIN 24, PHAHOLYQOTHINRD,, .,
JOMPOL, CHATUCHAK, BANGKOK 10900. R

CALIBRATION DATE : 20-Deg-22

ISSUED DATE : 20-Dec-22

RECEIVED DATE : 20-Dec-22

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

F-GOIOREV : 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 : 22T10972 . % - PAGE:20F2
Calibration Report

EQUIPMENT H COD REACTOR o

MANUFACTURER : HACH MODEL :  DRB200- -

ID NUMBER H DRB 04/59 . SERIAL NUMBER : 15110C0497- -

RECEIVED DATE H 20-Dec-22 CALIBRATION DATE : 20~Dec-22

AMBIENT TEMPERATURE : 23°Cx1°C RELATIVE HUMIDITY 52 %RH £10% RH

CONDITION OF THIS RESULTS OF CALIBRATION

L. THIS INSTRUMENT WAS CALIBRATED BY DIRECT MEASUREMENT TEMPERATURE RECORDER WITH THERMOCOUPLE
TYPE K UNDER NO LOAD CONDITION. THE THERMOCOUPLES WERE PLACED ON 15 POINTS AND LOCATED ONE
THERMOCOUPLE IN EACH OF THE FOUR CORNERS OF THE REACTOR AND PLACED THE EIGHTH THERMOCOUPLB AT THE
CENTER OF THE REACTOR.

2. REFERENCE STANDARD INSTRUMENTS :- v o
INSTRUMENT MODEL SERIALNo . CERTIFICATENg .~ “DUEDATE

1) DATA LOGGER WITH TC TYPE K HYDRA 2635A 8009008 . 2217510 e - 10-Jul23

3. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CAL!BRATION ONLY,
- THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.. EAS
5. THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MA]NTA]NED AT:-
- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH QUALITY CALIBRATION co. LTD
RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT

ol

9200
Sletoiliefele

S

BLOCK No.1 BLOCK No.2
_ FRONT FRONT
TEMPERATURE MEASUREMENT ACCURACY TEST SO
Block No. 1 2.
Controller temperature (°C) 145 145 - .
Indicating Temperature 145 o145 -
1 149.8 1499
o 2 149.6 1499
g 3 1499 149.8 -
7] 4 149.8 1497 -
= 5 1499 1498
< 6 149.8 149.9;
o E 7 149.8 : 150,01 - -
g5 8 149:8 150.8 -
g9 9 149.9. L 15000
5 10 149.8 . - 1497 -
5 11 1499 - | . 1500  °
& 12 149.7 T 498 B
8 13 149.9 T 1500
= 14 149.9 ST 1498
15 149.7 B 1497
Uncertainty of Measurement(t: °C) . 0.86 086

NOTE 1 : THE UNCERTAINTY OF MEASUREMENT EXCLUDED TBMPERATURE':'-UNIFORM]TY OF THE CHAMBER.
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 MUL

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

F-GO
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QUALITY CALIBRATION CO.,.LTD. - -~ o\,

SN,
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 M
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584 T
o -
N HseTmsios
(AT CALTRATION 0043
CERTIFICATE No : 22E9693 L - PAGE: 1 OF3

REFERENCE No : 66476-1
Certificate of Calibration

EQUIPMENT . : pH METER
MANUFACTURER : HANNA
MODEL ; HI3512
SERIAL No : TH118035
D No : pH 04/56
CONDITION AS RECEIVED USED ITEM
SUBMITTED BY : S.P.S. CONSULTING SERVICE.‘CB.-,' 1&,_1).

7 SOl PHAHOLYOTHIN 24, PHAHOLYOTHIN RD,, .
JOMPOL, CHATUCHAK, BANGKOK 10900 |

ATE : 15-Sep-22

ISSUED DATE : 15-Sep-22

RECEIVED DATE : 14-Sep-22

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PR[OR WRITTEN APPROVAL OF
QUALITY CALIBRATION CO., LTD, = -

F-GOIOREY 02
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QUALITY CALIBRATION CO.,L.TD.
233 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

CERTIFICATE No : 22E9693 R © _PAGE:20F3
Calibration Report
. EQUIPMENT :  pHMETER S
MANUFACTURER H HANNA MODEL y 0 HI3512
1D No : pH 04/56 SERIAL NUMBER ;- TH118035 -_ .
- RECEIVED DATE H 14-Sep-22 CALIBRATION DATE $ 7 15-8ep-22

AMBIENT TEMPERATURE ~ :  20°C%1°C RELATIVE HUMIDITY : ' 50%RH 10%RH

. CONDITION OF THIS RESULTS OF CALIBRATION v o
l. THIS INSTRUMENT WAS CALIBRATED BY DIRECT MEASUREMENT METHOD BASED ON WI-TQ-062 ' AND WI-TQ-063. THE
' DISPLAY UNIT WAS TESTED BY GENERATING STANDARD VOLTAGE TO THE UNIT AND READ THE VALUE COMPARED
WITH CALCULATED VALUE. THE DISPLAY AND ELECTROD WAS CALIBRATED BY USING STANDARD- pH BUFFER
2. REFERENCE STANDARD INSTRUMENTS :- " w

INSTRUMENT MODEL 5‘%}%’ . CERTIFICATENo. DUEDATE
1) pH STANDARD SOLUTION 00651-06 CC719181 ' '4880-12119147 105-Apr-23
2) pH STANDARD SOLUTION 00651-08 CC718727 - 488112110709~  31-Mar-23
3) pH STANDARD SOLUTION 00651-10 CC717045 4882-12065386  17-Mar-23
4) PROCESS CALIBRATOR CAlS50 9156079 “22E1145 " .31-Mar23
5)BATH - 260014 1247 48074 22T9870. “13-Sep-23
6) THERMOMETER WITH PROBE 421504 55000379 22T9904.  13-Sep-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. i

* 3. THiS CERTIFICATE 1S TRACEABLE TO SI UNIT MAINTAINED AT :-

- NATIONAL INSTITUTE OF STANDARD AND TECHNOLOGY, USA,

- NATIONAL INSTUTITE OF METROLOGY (THAILAND)

RESULT OF CALIBRATION : ADJUSTMENT

1. DISPLAY UNIT ONLY
SLOPE FACTOR k = 2.303 RT/F = 59 mV/pH

mv uuc CORRECTION uuc UNCERTAINTY OF| - COVERAGE
APPLIED READING (mV) (mV) READING (pH) | MEASUREMENT |- = FACTOR
' = mv) I
414.11 414.8 -0.69 -0.171 0.14 20
354.95 355.6 -0.65 0.860 014 | . 20
295.80 296.4 -0.60 1.892 14 20
236.64 237.2 -0.56 2.922 0.14 200
177.48 178.0 -0.52 3954 . 0.14 420
11832 118.8 -0.48 4985  f- 014 T 20
59.16 59.7 -0.54 6.016 o014 ol 200
0.00 0.5 -0.50 7.049 - - 0.04 L 20
-59.16 -58.8 -0.36 8.136. 014 200
-118.32 -117.9 -0.42 9223 014 | 20
-17748 -177.1 -0.38 10311 - 0.4 1 20
23664 -236.3 -0.34 11399 1. 014 2.0
-295.80 -295.5 -0.30 12487 [ . 014 2.0,
-354.95 -354.7 -0.25 13.575 R R T S 20
-414.11 -413.9 -0.21 14.662 0.4 20

END OF CALIBRATION REPORT PAGE 2 OF 3
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QUALITY CALIBRATION CO.,LTD.
235 Pefchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

CERTIFICATE No : 22E9693 - R _ "PAGE:3 OF 3
Calibration Report
RESULT OF CALIBRATION (CONTINUE) :

2. DISPLAY UNIT WITH pH ELECTRODE S/N: 09081 C6M - .
STANDARD pH-. UUC READING CORRECTION VALUE UNCERTAINTY OF COVERAGE

BUFFER SOLUTION BEFORE MEASUREMENT |  FACTOR
(pH) (pH) (pH) ADIUSTMENT (& pH) ] k-
4.007 4.007 0.000 3.996 0.012 S 200
7.004 7.006 -0.002 6.944 0.012 200
10.016 10.012 0.004 10.194 0.014 2.0
3. DISPLAY UNIT WITH TEMPERATURE ' L
STANDARD UUC READING CORRECTION VALUE UNCERTAINTY OF| - . COVERAGE
READING BEFORE | -MEASUREMENT |  FACTOR
ccy °C) °C) ADJUSTMENT ‘| " @°c) Lk
25.003 25.0 0.003 ‘ 0.0085 - 2.0

4. PERCENT SLOPE 100%
UUC : UNIT UNDER CALIBRATION

THE REPORTED UMCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY A
COVERAGE FACTOR k, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.

END OF CALIBRATION REPORT
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MIRACLE INTERNATIONAL TECHNQLOGY CO,LTD

2]14 Bangwaek Rd. Bangpai Bangkac Bangkok 0160
Tel.; 0-2865-4647-8 Fax; 0-2865-4649 hup:/Avww.mit.inth

«o P
BIRE 7 1BRATION CERTIFICATE
Btk -

Certificate No. : L202207235-001
Date Issued : 03-Aug-22

Customer : S.P.S. CONSULTING SERVICE CO.,, LTD.

7 Soi Phaholyothin 24 Phaholyothin Road., Jompol, Chatuchak,
Bangkok 10900

Equipment : Block Digestion (Gerhardt, TR)
Manufacturer : Gerhardt

Model : -

Serial No. : 4061832

ID No./Tag No. : KI01/43

Date Reccived : 02-Aup-22

Date Calibrated v 03-Aug-22

Calibrated by : Mr. Nirot Parnkamnoed

Catibration Method or Calibration Procedure Used

In-house method : CP-49 base on TLAS G-20 by comparing against Standard Thermometer.

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 Miracle International Technology Company Limited.
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Certificate No. :

Environment :

L202207235-001

Ambient Temperature :

(25 + 2)°C

Relative Humidity : (50 [5)%RH
arug
Calibration Setting Indicating Measured Measured Overall
Temperature Temperature Temperature Stability' Uniformityz Variation®
(°C) (°C) S (°C) <) (°C)
380 330 380 t.45 0.57 4,01

Calibration

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

Uncertainty”

Temperature (°C) (£°C)
No. 1 No. 2 No. 3 No. 4 No. §
377.36 37801 378.69 378.54 378.72
380 No. 6 No. 7 No. 8 No, 9 No. 10 22
378.09 378.07 377.93 378.17 377.61
Without adjustment

No. 1| No.2
No.3 | No. 4
No.5 | No. 6 Top view position
No.7 | No. 8
No. 9 |No. 10

Condition As-Received : Used Item
The measurment results and statements of conformity with specification only relate to the item calibrated.
Measurcment Standards Used & Traceabilitly :

The International System of Units (SI) through

MIT Certificate No. AD2202-(55-0002 for Digital Thermometer with Probe (Agilent) Module 2 (172) Type K Serial No.
US37011204, Due 1 [-Aug-22

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 t!ln'oughout abservation time.

4. The uncertainty of measurement is included temperature stability.

Page 2 of 3
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Certificate No. : L202207235-001

Environment : Ambient Temperature : 25+ 2)°C
Relative Humidity : (30 £ [5)%RH
A
Calibration Seiting Indicating Measured Measured Overall
Temperature Temperature Temperature Stability' Uniformity® Variation®
(°C) ("C) (°C) (°C) (°C) (°C)
380 380 380 1.45 0.94 4.40
Calibration . , Uncertainty”
ling (° . p
Temperature (°C) Standard Reading {°C), Probe No. 9 is Reference Probe (£°C)
No. 1 No. 2 No.3 No. 4 No. 5
378.91 379.16 378.76 378.60 378.78
380 No. 6 No.7 No. 8 No. 9 No. 10 2.2
378.15 378.13 378.00 378.23 377.67
Without adjustment

No.1 | No. 2
No.3 | No. 4
No.5| No. 6 Top view position
No.7 | No. 8
No. 9 [No, 10

Condition As-Received : Used item
The measurmment results and statements of conformity with specification only refate to the item calibrated.
Measurement Standards Used & Traceabilitly :

The International System of Units (SI) through

MIT Certificate No. AD2202-055-0002 for Digital Thermometer with Probe (Agilent) Module 2 (172) Type K Serial No.
US37011204, Due 11-Aug-22

Notes : 1. The temperature stability is the one-halt 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.

- Overall variation is the difference of maximum and minimun measured temperatures throughout observation time.

L

4. The uncertainty of measurement is included temperature stability.
End of Certificate

Page 3 of 3
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E CALIBRATION LABORATORY CO.,LTD. &

2110-11,14,55 Sol Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkek 10230
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\\\‘ CALIGRATION AND
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c l.c ! DISENSIGNAL MEASUREMENT

Accredlted ACDM-2814
ISO/IEC 17020 .
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CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE :  OVEN
MANUFACTURER : BINDER

MODEL / TYPE : FD53

SERIAL NO. : 08-51541{O0V 03/51]
CLID. NO. : 332200143

JOB CONTROL NO. : 230125008183

CUSTOMER : 8.P.S. CONSULTING SERVICE CO., LTD.
7501 PHAHOLYOTHIN 24 ROAD, JOMPOL,
CHATUCHAK, BANGKOK 10900

DATE OF RECELVED : 25 January 2023 DATE OF ISSUED : 22 February 2023

Repori of enlibration screening must not be taken in part. Except complete, Without the approval of ihe Calibratlon Laboratory Co., Litd.

This Calibration Certificnte documents the traceability to national stondards, which realize the units of measurement according to

the International System of Units ( S1)

Certificate No. Q23008183
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IBO/IEC 17025

REPORT OF CALIBRATION

FOR

NOMENCLATURE :  OVEN

MANUFACTURER :  BINDER

MODEL /TYPE :+  FD33

SERIAL NO. ' :  08-51541[0V 03/51]

LOCATION SITE :  WET CHEMISTRY LABORATORY III

DATE OF CALIBRATION : 16 February 2023

ENVIRONMENT CONDITIONS :

Temperature : 29 °Cte 31 °C Relative Humidity : 54% to 58 %

PROCEDURE USED :
This instrument was calibrated under procedure No. CLC-CPTH-07 based on TLAS G-20 as calibration guidelines.

The calibration was performed by using Hydra Data Logger which mainteined by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED :

Hydra Data Logger, Fluke Model 2620 5/N. 5592550,

TRACEABILITY :
The measurements are traceable to International System of Units (SI), through Calibration Laboratory Co., Ltd.

Cerlificatc No. Q22066550, Due Date 07 July 2023,

UNCERTAINTY :
The repotted cxpanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplicd by the coverage
factor complics with the table which for a normal distribution corresponds to a coverage probability of approximately 95 %.

1t has been evaluated according to the "Evaluation of the Uncertainty of Measurement in Calibration (EA-4/02 M:2022)"

Certilicate No. Q230608183
F3-011-04/01-12 page 2 of 4
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2/10-11,14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230

CALIBRATION LABORATORY Co.,LTD. ;m%/@ A..%AB

. :://’—/-‘::\\ ACCREDITED
Tel. 02-578-0353-4 Fax: 02-578-2672  wwnw.cal-laboratory.com  E-mailsale@callaboratory.com K4 f.ﬁ‘\\‘ ;‘&W%—H:
Acercdited ACDM-2814
IRO/EC 17oas
CONDITION OF CALIBRATION ITEM : GOOD
MEASUREMENT RESULTS : ( X) without adjustment { ) adjustment
The table in the following gives the calibration results and associated measurement uncertainties of the
measuring oven.
CALIBRATION DATA
1. OVEN PERFORMANCE
DUC Measured Uniformity | Measured Stability Measured Overall
Setting ( °c) Indicating ( °cy (°c) (°c) Variation ( °C)
104 104 1.2 0.2 1.7
130 180 2.0 0.3 16
Certificate No. Q23008183
F3-11-04/01-12 page 3 of 4
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CALIBRATION DATA
2. TEMPERATURE DISTRIBUTION
DuUC Measured Temperature { °c J@Probe No.9 is Ref. Uncertainty Coverage
X °c } factor £
Setting ( © C) | Indicating (° )| 1 2 3 4 5 6 7 8 9
104 104 104,11 105.1(104.5]| 1047} 104.2 1 104.8| 1054 | 105.5 ; 104.4 0.8 2,00
180 180 179.6| 182.4 | 180.3 | 180.5| 180.1 | 181.4 | 182.9( 182.5 | 181.5 1.0 2,00
Technical Note : W= 40 ¢cm, D =34 cm, H=40cm.
The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 008 Page 48 of 54
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This report is valid for the above stated instrumenti/s only.
### End of Certificate ###
Certificate No. Q23008183
page4 of 4
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Harikul Science Co.,Ltd.

o 694 Soi Ratchadanivet 24, Pracharatbamphen,
< (‘?EE %&JLE_ Samsaennok, Huaikhwang, Bangkok 10310
Tel: 0-2274-2456 Fax: 0-2274-2443

Email: info@harikul.com www.harikul.com

CERT.No.: HS-UD17D Cedificate of Calibration

Calibration Date : 3 Apr 23 Model . YSI 5000
Submitted by : S5.P.S CONSULTING SERVICE CO.,LTD SIN 1 158100751
7 Soi Phaholyothin 24, Phaholyothin Rd., Jompaol, Probe : YSI 5010
Chatuchak, Bangkok, Thailand 10900 SIN . 220100097
1D NO. D
Avg Room Temp : 20 °C Air Temp ref : 8/N. E00G22
Avg Water Temp : 20 °C ) Barometric ref  : S/N. 00522
Air Pressure : 760.00 mmHg Water Temp ref : S/N. 11431
Salinity : 0 ppt
Technician ; Kittipong M.

Calibration Details

Calibration Point 100% air sat. {status) {siatus)
(@20 °C, DO = 9.09 mgh}

Measuremant 1 (mg/l) 9.08 {PASS) - -
Measurement 2 {mg/l) 9.08 {PASS) - -
Measurement 3 {mg/h) 9.08 {PASS) - -
Measurement 4 {mg/l} 9.08 {PASS) - .
Measurement 5 {mg/l) 9.08 (PASS) - -
Measurement 6 {mg/l) 9.08 (PASS) - -
Measurement 7 (mg/l} 9.08 (PASS) - -
Measurement 8 (mg/l) 9.08 {PASS) - -
Measurement 9 (mg/l} 9.08 {PASS) -
Measurement 10 (mgaf) 9.08 (PASS) - -
Mean Measurement 9.08 mgft - -
Inaccuracy 0.01 mofl - -
Overall "S"tatus (PASS)

Manufacturer Specification

Accuracy = +/- 0.02 mgfl

1} This cerificate 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 wilh Harikul Science Co., Lid.
3) This result shall not be used for advertising purpose.
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