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RECALIBRATION
DUE DATE:

—
TISCH j

Environmental

August 7, 2023

ENVIR SERVICE CO., LTD.
42 Ramintra 14 Yeak 2, Tha Roeng. Bang kKhen, Bangkok 10230
Tel. 02-9435814-5 Fax. (02-9438201 www.envirservice.co.th

Analyzer Perfformance Test

Calibration Certification Information
Cal. Date: August 3, 2022 Rootsmeter 5/N: 438320 Ta: 296 ‘K
Operator:  Jim Tisch Pa: 748.3 mm Hg
Calibration Model #:  TE-5025A Calibrator s/N: 710725
Vol.Init | Vol.Final | AVol. ATime AP BH
Run {m3) {m3) {m3) {min} {mm H_g! {in HZO)
1] 1 2 1 1.3740 3.2 2.00)
2 3 4 1 0.9780) 6.4 4.00]
3 5 6| i|  0.8730 7.5 5.00
[} 7 8| 1 0.8300] 8.8 5.501
5 9 10] 1 0.6870] 12.8 8.00]
Data Tabul.
Pa \( Tstd
Wstd Qstd a"(m Ta ) aa |y ﬁH( Ta/Pa)
{m3) [x-axis) (y-axis) Va (x-axis) [y-axis)
0.9870 0.7183 1.4080 0.9957]  0.7247 0.8895
0.9828 1.0045 15912 0.9914 1.0137
0.9808 11234 2.2262 0.9894 1.1334]
0.9796 1.1802 2.3349 0.9882] 11907
0.9743 14182 2.8160 0.9829] 14307
m= 2.00936 m=
QsTD b= 0.03294 QA =
r= 0.99998 r=
C
Vstd=[aVol([Pa-bP)/Pstd)(Tstd/Ta) T Va=|BVoll[Pa-AP)/Pa)
Ostd=|Vstd/aTime | Qa=|Va/ATime
For subseq flow rate calculati
= _Pa | Tstd | =
Qstd= :,fm(( a5 ))-b) I Qa= 1/m ,}m-li Ta/Pa i)a)
Standard Conditions
Tstd:] 29815 ¢ RECALIBRATION
Fatd:] 760 mm Ag
US EPA rec ds annual recalit per 1998

Key
[AH: calibrator manometer reading (in H20)
AP rox ‘manometer reading {mm Hg)
Ta: actual absolute temperature ["K)

Pa: actual barometric pressure (mm Hg)

b: intercept

40 Code of Federal Regulations Part 50 to 51,
Appendix B to Part 50, Reference Method for the
Determination of Suspended Particulate Matter in

the Atmosphere, 9.2.17, page 30

m: slope

Calibrated Date: 21 March 2023
Instruments Information
Analyzer Type : 502 Analyzer Manufacturer : Therme Envirenmental
Model : 43C Serial Number : 4SC—5820?—3I16
Calibrator Unit Standard Gas Concentration
Dilutor Model : DasbiModel 5008 NireOddeNO| 5547 PPM_
Serial Number : 705 Sulphur Dioxide (503) 55.11 PPM
LERO AIR Genearator:  AF| MODEL 701 Carbon Manoxide (CO| 4,535 PPM
Serial Number : 1924 Cyfinder nurmber EBO1 27027
Expire Date: _gg_qgﬁoz?
Environment : Temperature_ 255 "C  Humidilty:_ 51  %RH
Calibration Report
Iero Span
Status Relerance Reading Cxlft Referencs Reading -
PPa) FPE) PPE) {PPB) (PPE) P
Before 0.0 0.1 0.1 400.0 393.2 1.7
After 0.0 0.0 0.0 400.0 4000 0.0

Analyzer Reading (FPE]
- 8 B 8 8

o

Tisch Environmental, Inc.
145 South Miami Avenue

Viliage of Cleves, OH 45002

TOLL FREE: (877)263-7610
FAX: (513)467-9009

www.tisch-env.com

Callbrate By

Single Point Calibration Chart
A0,
,.--;%393_2
== = = = —
--.-
e === Balore
-e-Atler |
—— -3"’.' e
400
Reference [PPM)
Approve by :
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ENVIR SERVICE CO,, LTD.

42 Raminira 14 Yeak ¢, Tha Raeng, Bang Khen, Bangkok 10230
Tel, 02-9435814-5 Fax. 02-7438201 www.envirservice.co.th

Analyzer Performance Test

Calibrated Date: 21 March 2023

Insfruments Information

Analyzer Performance Test

Calibrated Date: 21 March 2023

Instruments Information

Analyzer Type : NO-NO2-NOx Analyzer M fact Themo Envircnmental
Model : 42C Serlal Number : 42C-704626-366
Calibrator Unit Standard Gas Concenfration
Dilutor Model : Dasibi Model 5008 Hitric Cxide (MO 55.47 PPM
Serial Number : 705 Sulphur Dioxide (SOZ) 55.11 PP

IERO AIR Genearator :

AP| MODEL 701

Cerbon Monoxide (C0] 4,535 PEM

Anal; Type : SC2 Analyzer Manufacturer : Therma Environmental
Model : 43C Serial Number : 43C-58284-317
Calibrator Unit Standard Gas Concentration
Dilutor Model : Dasibi Model 5008 Hiiric Oxide [NO) 55.47 PPM
Sefial Numiber : 705 Sutphur Dicxide (502 55.11 PPM
IERO AIR G ator:  API MODEL 701 Carbon Monoxide (CO| 4,535 PPM
Serial Number : 1924 Cylinder number ERD129027
Expire Date: 2% Oct. 2027
Envi t: Temperature_ 255  "C Humidity: 51 _%RH
Calibration Report
lero Span
Status Reference Reading Drift Relerence keading it
(PPB| (PPE) {PPB) |FPE) [FPa) e
Before 0.0 0.1 0.1 400.0 3934 -1.7
After 0.0 0.0 0.0 400.0 400.0 0.0
| Single Point Calibrafion Charl
AL
g o - Lo 3954
& -
e T -
E 00 - - - === Bafore
- - = Affer |
E 100 e
L -
o 400
Relerence (FPM)
Calibrate By : Approve by :

Serial Number ; 1924 Cylinder number EBO129027
Expire Dale: 2% Oct, 2027
Envi t: Temperature__ 255 'C Humidity: 51 %RH
Calibration Report
lero Span
Status Referance Reoding Driff Relerance Feading o
[PPE) {PPE| (PFBY (PPB) |PFB)
Before 0.0 0.1 0.1 400.0 393.1 -1.7
After 0.0 0.0 0.0 400.0 400.0 0.0
Single Point Calibration Chart
4000

— 400 —— —_— e
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ENVIR SERVICE CO,, LTD.

42 Ramintra 14 Yeak 2, Tha Raeng, Bang Khen, Bangkok 10230
Tel, 02-9435814-5 Fax, 02-9438201 www.envirservice.co.th

Analyzer Perfformance Test

Calibrated Date: 21 March 2023

Eeterence [FPM]

Instruments Informafion
Anglyzer Type : NO-NO2-NOx Analyzer Manufacturer : Thermo Envirenmental
Model : 42C Serlal Number : A2C-70412-365
Calibrator Unit Standard Gas Concentration
Dilutor Model Dasibi Model 5008 Hitric Oxide |NO) 5547 PPM
Serial Mumber : 705 Sulphur Dioride (502| 55.11 PPM
IERO AIR Genearator: AP MODEL 701 Carban Moncxide (CO) 4,535 PPM
Serial Number : 1924 Cylinder numbser EBD129027
Expire Date: 29 Oct, 2027
Environment : Temperature__ 255  "C  Humidity:_51  %RH
Calibration Report
Iero Span
Status Retlarence Reading Crift Reference Reading o
{PFE) Ieee) (PPB) IPPE) {FPE) P
Before 0.0 0.1 0.1 400.0 393.3 -1.7
After 0.0 0.0 0.0 400.0 400.0 0.0
Single Point Calibrafion Chart
400.0
= 400 4— . ki
g .__.-" 3933
] -
il === Bafore
52 = -,--" ’7----- After
& 100 L
g Do ="
< OB
4] A00

Calibrate By : Approve by :



Admin
Rectangle

Admin
Rectangle


ANANUINT 6-2
WNEISaUIEU
JsunaansiaaduluainiAnssuireasnainuans




Envi Equipment Service Co., Ltd.

Certificate No. : E23-01009

1107254 Moo 3, Tumbon Bang Rak Phatthana, Amphur Bang Bua Thong, Nonthaburi 11110 Page : 2of6
Tel. 098 362 9152, 089 478 7885
E-mail: sales@@envi-ees.com
. METHOD 5 CONSOLE CALIBRATION
Certificate No. : E23-01009 USING REFERENCE WET GAS METER W-NK-2.5-B-Z No.547425
Page : | of 6 5-POINT METRIC UNIT
CERTIFICATE OF CALIBRATION T ol T Faol GOV Iog
Console Madel | v¢ 57.0v | | Date |Time | osmizoes | 1000 | [y Temp | 293 K
Number AM
Customer : Pacific Laboratory Co., Ltd. Console Serial Calibration
Number 1306033 | | eference No, | SERZ-01003 fidives | W0 | -mmHg
Address 14/5358 Moo 14, Tambon Bang Bua Thong, Amphoe Bang Bua Thong, "DCM Model Paromerss o
Nonthaburi 11110 el rometric
Number SKI5EX Prassuie 759.74 mmHg Ki 0.386
Description of Equipment  :  Console meter DGM Serial Calibration Y
p quipm Nutiibie 00009149 Meter Camma 0.999 Console Leak Check | PASS
Manufacturer : Apex Instrument
Model Number © XCST20V ARSI AR R EAt isdics W RE AT i
Run Time etering Console Calibration Meter
Serial Number o 1306033
D‘.}M Volume | Volume Outlet; | Outlet Yolume Volume Outlet | Outiet
i ik ) Orifice Temp | Temp Temp | Temp
antrol No. C Flapsed DH Initial Final | [nitial | Final | Initial Final | Tnitial | Final
Environment Conditions ¢ Temperature (25+21)C () {Pm) (Vi) (Vr) ({"] {tmf) Vwi) (Vwi) (L} {tar)
H i 3 | 3
Humidity (50 + 15) % RH s m ° < o s = o
12.42 130 b1450 0.2850 24 24 TIR.A0438 | 118.64402 25 25
Col. Date v DGR 12.40 130 | nasso | o428 23 25 | nmeunz | 11878246 | 25 25
lssue Date : 06/01/2023 .75 26.0 4360 DE760 25 25 118.78792 11892572 25 25
875 26,0 L5760 L7160 26 26 118.92572 119.06308 25 25
1 7 0021 7 27 3485 15
Nt b Calibeaticn Prossu d 14,002 400 07220 L0020 27 119.06932 11934854 25 25
i 14.02 40.0 1.onzn 1.2820 28 X 1934854 119.62644 28 25
LIS EPA Method (United State Environmental Protection Agency)
. ) _ ) : - 2 1,53 70.0 1.2930 i.5730 b} 28 11963648 11991388 15 15
This cerfificate is traceable to natonal stmdard, which realize the units of measurement sccording to the Intemnational System of Units (15)
158 n.n 1.5730 1LE530 a8 28 11991388 12019082 15 25
Result of Calibration
o nn 1.8640 21440 29 29 120,20082 | 120.48048 15 28
Vvis certificate may not be repraduced ather than in full except with prior Written approvel of the Technical Maneges, Envi Equipmient
Service Company Limikd, 9.15 90,0 L0 | 24240 29 29 | 12048048 | 120,75954 25 28

These reported infies of nre

ponded by a age factor of k=2 providing a 95% confidence level

Calibrated by Approved by

Technical Manger



Admin
Rectangle

Admin
Rectangle

Admin
Rectangle


BT e e s AT

EES

EES

Certificate No. : E23-01009 Certificate No, : E23-01(009
Page : jof6 Page : 4 of6
METHOD 5 CONSOLE CALIBRATION : Aoy ey .: Calilyration i (Fact ¥
USING REFERENCE WET GAS METER W-NK-2.5-B-Z No.547425 Console Model [T
bl XC-5T2-0V Date | Time 06/01/20 : St
5-POINT METRIC UNIT - B | am iTmp | 3 | K |
e frifs il o e . Console Serial | Calibration
- | Mml Miorois nERTUIAEA S S = FuerorfCony o Nuniber 1306033 Referemce No, | SER23-01003 Std Press 760 | mm Hg
onsole " ¢ | § — r
XC-572-0V Date | Time 06/01/2023 Std Temp 293 K DGM Model Barometric
znmb:rs“. : e AM Niuibicr SK25EX Pecechre 759.74 mmHg K 0.386
‘onsole Serial alibration | 7 =
Nemb 1306033 SERZI-01003 Std Press 760 | mm Hg DGM Serial Calibration
DGM Model :ﬂmm-m' | Number 00009149 | | Meter Gamma 0.999 Console Leak Check | PASS
el arometric St
Number SK2I5EX Pressure 759.74 mmHg Ki 0.386
DGM Serial Calibration T
Number 009149 Wheter Gasiins 0.99%9 Console Leak Check | PASS Calibration Date £-1-2023 Calibation Refiritiot No: SER23.01003
P T Meter Gamma vs Flowrate
& o T T
R AT el 30 e NN N 1010
Standardized Data Dry Gas Meter | L :h .
Calibration Factor Flowrate |
|
Dry Gas Meter | Calibration Meter | Value | Variation | Std & Corr | .0212 m*ss/min Variation Loog ! _—
(Vi) | (Quia) | (VW) | (Qwian) | (V) (AY) (Quasetweam) (AHa) (AHz) '
m? m/min m' m/min m*/min mm H:0 = |
138 .01 0.137 00611 0.995 0.009 .01 47.368 0.286 'g' 0G990 0 w\
- b 1] ’
0.138 | 0.011 | 0.136 0.011 0.987 0,001 0.011 48.063 0.981 £ | ; /AN /&/;83 ——Gamma Y
” z m 4 f N “Max Allow Y
0138 | 0.ms 1135 [N E 0,981 -.00s 0015 48,432 1.350 | 3 [ / N Min Allow Y
0138 | 0.016 | 0135 | 0015 | 0978 | -0.008 0015 48,743 1.661 = 0980 W/ 0982
0.276 0.020 274 naze 0992 0.006 0.020 46.695 -(L3%7 0,979
0276 | 0.020 0,273 noe 0,988 0.002 0019 17126 0.044
0277 | 0426 | 0272 0.026 0,983 £.003 0.026 17.0126 {0,056 0.970
0.277 1026 1.272 0.026 0981 -0.005 0.626 46,884 -0.198
0.278 0,030 275 n.n3n 1,289 0,003 n.03n 45,227 -1.855
0278 | o030 | 274 | oe30 | ooss 1001 0,030 15,256 -1.826 0.560 : fm R
T 0.000 0.005 0.010 0.5 0.020 0.025 0.030 0.035
0.986 | ¥ Average 47.082 Aver &
SAETIEE Flowrate Standardized & Corrected (m'/min)
Note:  For Calibration Factor ¥, the ratio of the reading of the calibration meter to the dry gas me|
tolerance of individual values from the average is £0.02, Console Serial 1306033 Console Model: KESTROV
For &Hg, orifice p differential that equates to 0.75 cfm (0.0212 m*/min} at stand

pressure, acceptable tolerance of individual values from the average is +0.2 inches (5.1m
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Certificate No. : E23-01009
Page : 5of6

Certificate No. : E23-01009

Page : 6of6
1eter Conmale THERMOCOUPLES SYSTEM CALIBRATION
Console Model | vesov | | Date |Time | osm12023 | 10 | | Ggremp | 203 K
Number AM e -
Console Serial 1306033 Calibration SER23-01003 §td Press 760 mm Hg Lk i Ation e SR TENDR T BRI
Number Reference No. = Console Model Number XC-572-0V Date Time 06/01/2023 | 12.10 PM
MM | swosex abonas 75074 | mmHg | | K 0.386 Cansolc Serial Number 1306033 Calibration Reference No. SERZ301003
T |
- DGM Model Number SK25EX Reference Thermometer DIGICON
DGM Serlal | goypgyqg | | Calibration 0.999 Console Leak Check | PASS
Number | Meter Gamma ) ) DGM Serial Number 00009149 Serial Number 183169105
Meter Box Model Numhber JENCO 765 KF
) ) i Meter Box Serial Number JC 13335
Calibration Dae: h-1-2023 Calibration Reference No: SERI3-01003
Meter Pressure vs Flowrate Console Thermocouple Simulator
Ch I and Meter Box Channel Temperature Reading ( °C )
080 1 test point -18.0 | 250 | 380 | 93.0 | 149.0 | 260.0 | 371.0 | 482.0 | 593.0 | 816.0 | 10380
0.035 Stack -17.0 | 270 | 37.0 | 93.0 | 149.0 | 259.0 | 372.0 | 484.0 | 595.0 | 819.0 | 10420
Aux -17.0 27.0 37.0 92.0 149.0
g e g 0930 Probe 4170 | 270 | 37.0 | 930 | 1490
| - |
% E 0.025 /'0’.:!26 Filter -17.0 | 27.0 | 37.0 | 930 | 149.0
5E | /// Oven -17.0 | 27.0 | 37.0 | 930 | 1490
23 e Pl Exit 170 | 270 | 370
ga H -~
; E 0015 | //Iims
f et /( - Toleranee Range
0.010 011 Stack + 1.50%  Absolute Meter + 30°C
| Probe = 3o'C Exit < 2.0°C
0.005 - Filter += 30°C
0.000 . e — -
0.000 20.000 40.000 60.000 80.000 100.000
DGM Orifice AH (mm H20)
Console Serial: 1306033 Console Model NC-572-0V
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Envi Equipment Service Co., Ltd.

110/254 Moo 3, Tumbon Bang Rak Phatthana, Amphur Bang Bua Thong, Nonthaburi 11110

Customer

Address

Description of Eg

Tel, 098 3629152, 089 478 7885

E-mail: sales/@envi-ees.com
Cenrtificate Mo, : E23-01010
Page :1of3

CERTIFICATE OF CALIBRATION

Pacific Laboratory Co,, Ltd.

© 14/5358 Moo 14, Tamhon Bang Bua Thong, Amphoe Bang Bua Thong,
Nonthaburi 11110

Standard Probe Method 5

Manufacturer
Meodel Number
Serial Number
ID./Control No.

Environment Conditions

Cal. Date

Issue Date

Apex Instrument

PS-4HV

Temperature  (25+2)°C
Humidity (50 + 15) % RH
06/01/2023

06/01/2023

Calibration Method or Calibration Procedure Used

U5 EPA Method (Linited State Environmemtal Prolection Agency )

This centificane is traceahle 1o national standard, which realize the units of ing o the | System of Units (15)
Resull of Calibration
This certificate may not be reproduced other thim in fill except with prior Writien approval of the Technical Manager, Envi Equipment Service
Company Limited.
These reported wes of ane exp hyva g factor of k=2, providing o 95% confidence level

Calibrated by 2 Approved by

Technical Manger

CALIBRATION RESULTS

S-Type Geometric Pitot Tube Calibration

Certificate No. : E23-01010
Page : 20f3

Sampling Sys t Informati Calibration Condition
Probe Model PS-4HY Date 6 January 2023
Probe Number o - Barometric Pressure ° 759.7d mm Hg
Pitot Number A9148 Digital Caliper : CD-6" ASX
Pitot Tube Type S-type Serial number A18008039
| . i Pitot tube/Probe: # PS-{HV
Parameter Value Allowable Range | Check
) Assembly level? Yes Yes Pass
: ' Ports Damage? No No Pass
@l L] -l0%<@l<+10° | Pass
’ 1 [ ] 1 -0 <p2<+10° | Pass
o L 1 o S0<Bl<+5* | Pass
oy : - B2 0 Sr<B2<+5° Pass
iy ¥ ] N/A 2
, ; a o N/A -
' \ Dt 0.374 188" to 375" Pass
by i A 0.966 | 2IDISA<3Dt | Pass
| I Al 1291 1LOS<Py/Di< 15 Pass
A y Z=Atany 0.047 Z<. 125" Pass
W=Atanw 0619 W <031 Pass
Remark:

I certified that probe model: PS-4HV  meets or exceeds all specifications, criteria and/or applicable design and is
hereby assigned a pitot tube certilication factor of 0.84. See 40 CFR PL 60, App. A, EPA
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Cenrtificate No. : E23-01010

Page : 3 of3
THERMOCOUPLES SYSTEM CALIBRATION
Probe Model Number PS-4HV Date Time 06/01/2023 | 01:00 PM
Probe Serial Number T Calibration Reference No. SER23-01003
Meter Box Model Number | JENCO 765 KF Reference Thermometer DIGICON
Meter Box Serial Number JC 13335 Serial Number 183169105
Thermocouple of Standard Prohe method 5 = length 4 foot
Set Point Reference Thermocouple Probe Therm pl Difference
100 100.0 97.0 0.80
250 250.0 247.0 0.19
300 | 300.0 298.0 0.35
|
350 | 350.0 3470 0.48
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ALL ME EN COMPANY LIMITED. (Head Office)
89/553 Uy 5 ®RAUN9WNNTe danelugl 3 uunys 11140

sINEER

ieulsrd IR Eatng (Tax 1D.)

Call Me

GASES AND F

'RE DETECTION

Contact Us

E-Mail : service@callmeeng.com

Tel :+66(0)89 A0 8246

0125564024574 CALL ME ENGINEER CO.LTD. Web Site ; www.callmeeng.com Line D : @Callmeeng
Certificate of Calibration

CUSTOMER |UNIT UNDER CALIBRATION (UUC) | cert.no. se-cmaaser11z |
Nama Descriptinn
Pacific Laboratory Co., Ltd. Flue gas analyzer Cal. Date 10-Mak -2
Address Manufacturers Cal. Due O5-Ban - 74
14/5358 Moo 14, Tambon Bang Bua Thong, testo Model 310 Work Order No. - SF 002350801
Amphoe Bang Bua Thong, Nenthaburi 11110 S/N.42848034 Cal. Temp, CN IR
Department/ Disvision/ Veseal Measuring Range Cal. Humidity 65 04 10 %Rt
N/A 02:0-21 %Vol, CO : 0-4000 PPM
Reference Standard Function Setup
Decription Cert. No. Expired Date ltems 02 [ofe]
- GASCO Nitrogen = 99.99 %Vl 81-0078RK-01 6-May-25 Low alarm " MNone ‘None
- Linde Mixture Gas in Nitregen 3278/22 17-Oct-24 High alarm None Nane
Component : CO = 100 PPM,
02=180%

' Unit Vol PP
Test Result
Visual Check Criteria Result Operation Check Criteria Result
Structure F'r-cper Go_o_d Battery 5lo;rﬁg'e' Function Pass
Indication, Symbol and letter Proper Good Surlion pump Furnction Pasy
‘Gas sampling hose & probe Proper Good
Calibration Result
Parameter Iero _ [ Span | Respond time Sec. | Judgment Note:

| ostd. | Acc. |Before! Cal. | After Err. | Std. | Acc. | Before| Cal. | After | Err. | A, Read | - Respond time must be within 30 sec

O2(%Vol) 00 | 15/ 00 | 00 00 00 | 180 10 184 184 | 184 00 <0 140 Pass | to reach to 90% of Std. concentration.
CO(PPM) - OO a0 | 00 0.0 0.0 00 100.0 £5 85.0 | B850 | 85.0 00 | =30 18.0 Pass |

Comment/ Suggestion :

This UUC that has been tested and calibrated to meet the manufacturer's published specifications in aceordance with our qualily control system. The standards used for
calibration are on record and traceable to the National Institute of Standard and Technology (NIST), and have accuracies equal to or greater than the UUC being tested.

This result of calibration was found aceurated as show on date and place of calibratian only,

Engineer Signato Approval Signato

F-CEROOS-RO1-040123 1/1

Company Stamp
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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.qealibration.com

iy
D

i,

=
Yl TN NSCTISITISI?
KRR ES CALIMBATION ﬁ

) §

CERTIFICATE No : 22M8888 PAGE:10F2
REFERENCE No : 66223-2 $

s Certificate of Calibration

. ¥

EQUIPMENT g DIGITAL BALANCE
MANUFACTURER ! SHIMADZU

MODEL 3 AF225WD

SERIAL No $ D316301828

ID No : LAB-BL-003

CONDITION AS RECEIVED USED ITEM

SUBMITTED BY : PACIFIC LABORATORY CO., LTD.

14/5358 MOO. 14 TAMBOL BANGBUA THONG
AMPHOE BANG NUA THONG, NONTHABURI

11110
CALIBRATED BY : ATSAWIN Y,
CALIBRATION DATE : 01-Aug-22
APPROVED BY sl
ISSUED DATE : 02-Aug-22
RECEIVED DATE : 01-Aug-22

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

F-G010 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 : 22M8888

PAGE:20F 2
» L
Calibration Report
EQUIPMENT H DIGITAL BALANCE MODEL : AF225W.
MANUFACTURER : " SHIMADZU S/N : D316301828
ID No : LAB-BL-003 RECEIVED DATE : 01-Aug-22
AIR PRESSURE 3 1005mbar + 1mbar CALIBRATION DATE 01-Aug-22
AMBIENT TEMPERATURE : 2BPCE1PC RELATIVE HUMIDITY 56 %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 WEIGHT OF QUALITY CALIBRATION 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.

. REFERENCE STANDARD INSTRUMENTS :-

(=]

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) STANDARD WEIGHT SET E2 QK-I-151 €02210415 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.
- 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

+a

NOMINAL VALUE (g) BALANCE READING (g) CORRECTION (g) UNCERTAINTY (+ g)
0.000 0.0000 0.0000 0.000075
0.001 0.0010 0.0000 0.000075
0.010 0.0100 0.0000 0.000075
0.050 0.0500 0.0000 0.000076
0.100 0.1000 0.0000 0.000075
1.000 1.0000 0.0000 0.000077
2.000 2.0000 0.0000 0.000077
5.000 5.0000 0.0000 0.000079
20.000 20.0000 0.0000 0.000086
50,000 50.0000 0.0000 0.00011
100.000 100.0001 -0.0001 0.00019
150.000 150.0001 -0.0001 0.00026
200.000 200.0000 0.0000 0.00032
5. OFF CENTER LOADING ERROR
POINT READING (g)
1 100.0000
3N 4 2 100.0000
3 100.0000
2 R 4 100.0000
5 100.0000
OFF-CENTER LOADING 0.0000

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

END OF CALIBRATION REPORT
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== Certificate of Calibration
7
o NSC-TISI-TIS 17025
Calibration DOET
Equipment: SPECTROPHOTOMETER Certificate No.: C06220310
Model: DR3800 Issued Date: 18 July 2022
Serial No. (or ID.): 2076219 Job No.: KSPR2207318
Manufacturer: HACH Page: 10of 2
Condition: In Condition
Customer: PACIFIC LABORATORY CO.,LTD.
14/56358 Moo 14 Tambol Bang Bua Thong,
Amphoe Bang Bua Thong, Nonthaburi 11110
Environment Condition: Temperature 23 °C * 2 C
Humidity 50 %RH + 15 %RH
Calibration Place: Environment Laboratory, SPC RT Co., Ltd.
1194 Soi Wachirathamsathit 57, Sukhumvit 101/1 Rd.,
Bangchak, Prakhanong, Bangkok 10260 Thailand
Calibration By: Miss. Kaewkan Suradech
Calibration Date: 18 July 2022
The Method used: In house method, SPCC-WI-24, base on ASTM E 275-08 and ASTM E 387-04
Traceability: This certificate is traceable to the CRM maintained by National Institute of Standards and

Technology (NIST) through Starna Scientific Limited.

The standard for Wavelength Certificate No. 93907 and 93914
The standard for Photometric Certificate No. 94010

This certificate is issued the units of measurement according to the International System of Units (SI). It provides traceability of measurement to intemational or
national standard or other recognized national standard laboralories,

The measurement uncertainty stated is the expanded 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).

These results may be affected by deviations from specified conditions. The results relate only 1o the items tested, calibrated or sampled. The report shall not be
reproduced excepl in full without approval of SPC RT Co., Lid.

udn 18AHT 017 dada

SPC RT CO., LTD.

ARl 00003 1184 wourdeessuniEn 57 ouugyuin 1011 ¥wsunevin mmu‘hw ¢ NIRRT 10260

Bronch 00003 1194 Sol 57, Sukhumvit 101/1 Rood, Bongs kok 10260 Thaitand

Tel: 0 2165 4333 Ext. 3300-3308 Fax: 0 2185 4424 E-mol: Info pe-ri.com  Website: www spe-rt.com SPCC-FM-C06-13: 05 Apr 2022
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SR

Part of DKSH Group

Certificate No.: C06220310 Page 2 of 2
Calibration Results:
Without Adjustment
Wavelength Accuracy (nm), The spectral bandwidth of Std at 5 nm and UUC at5 nm
Standard Wavelength Unit Under Calibration Correction Uncertainty
418.40 418 0.40 0.59
537.00 537 0.00 0.59
638.00 638 0.00 0.59
747.61 747 0.61 0.59
807.04 807 0.04 0.59
Photometric Accuracy (Absorbance)
Wavelength Standard absorbance Unit Under Calibration Correction Uncertainty
0.0000 0.000 0.0000 0.0045
0.5816 0.577 0.0046 0.0045
420 nm
0.7130 0.709 0.0040 0.0045
1.0151 1.009 0.0061 0.0045
0.0000 0.000 0.0000 0.0045
0.5649 0.560 0.0049 0.0045
440 nm
0.7012 0.700 0.0012 0.0045
0.9982 0.995 0.0032 0.0045
0.0000 0.000 0.0000 0.0045
0.5249 0.524 0.0009 0.0045
465 nm
0.6621 0.662 0.0001 0.0045
0.9420 0.940 0.0020 0.0045
0.0000 0.000 0.0000 0.0045
0.5214 0.519 0.0024 0.0045
546.1 nm
0.6982 0.699 -0.0008 0.0045
0.9947 0.992 0.0027 0.0045
0.0000 0.000 0.0000 0.0045
0.5549 0.552 0.0029 0.0045
590 nm
0.7736 0.771 0.0026 0.0045
1.1041 1.099 0.0051 0.0045
0.0000 0.000 0.0000 0.0045
0.5621 0.561 0.0011 0.0045
635 nm
0.7630 0.762 0.0010 0.0045
1.0890 1.085 0.0040 0.0045
The End of Certificate

v 8RR 015 dada
SPC RT CO, LTD.

A9 00003 1194 wourisssiuaibe 57 ouufyuin 1011 WI9UAes N Wanselvug NEOMWIMTURY 10260
Bronch 00003 1194 Sal Wachirathamsaihit 57, Sukhumvil 101/1 Rood, Bongchok, Phrakhanong, Bongkok 10260 Tholland
Tel: 0 2185 4333 Ext. 3300-3308 Fax 0 2185 4424 E-moil: info.spcc@spe-ri.com  Website: www,spc-rl com

SPCC-FM-C06-13: 05 Apr 2022
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Pacific Laboratory Co., Ltd.

P‘ I PACIFIC
LABORATORY €O., LTD. 14/5358 Moo 14 Tambol Bang Bua Thong

Amphoe Bang Bua Thong, Nonthaburi 11110

Tel. : 0-2045-2446-T7 Fax. : (-2045-3991

'Personal Pump Calibration Report

s Calibrate No. : CP061/2566
Calibrate Date  : April 20, 2023
Equipment Type : Personal Pump
Calibration Type : DRYCAL DC-LITE FLOWMETER
Volume for Calibration ¢ 0.5, 2.0 Umin
Environment Conditions ¢ 290 Deg C.
Environment Pressure 1 758.0 mm Hg.-
Customer Name ;U3 agiiilon 3 Ju &1 $ae
Itern Personal Pump | Flow Rate | First Time | Second Third Forth Average | Uncertainty
Serial Number Time Time Time

S/N 20200804086 0.5 Vmin 0.5052 0.5054 0.5053 0.5055 0.5054 + 0.0001

S/N 20200804099 2.0 Umin 2.069 2.067 2.068 2.066 2.068 +0.0013

S/N 20200804115 2.0 Umin 2.048 2.047 2.049 2.050 2,049 % 0.0013

Calibration By
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CiarATI6N 3888

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Mechafical Engineering Standards Laboratory Soi 1, Bangpoo Industrial Estate, Muangj, Samutprakan 10280, Thailand.
Request No.23-66/0141 ' MTC.No.23-66/0141
5 s Number of page(s) 2

CALIBRATION CERTIFICATE

Nomenclature : DRYCAL DC-LITE FLOWMETER
Manufacturer : BIOS International Corporation, USA.
Serial No.: 104699
Model : DCL-M, Rev 1.09
Scale range : 100 mi/min to 7 I/min
Subdivision : ( 0.0001, 0.001 ) I/min
Submitted by : PACIFIC LABORATORY CO.,LTD.
14/5358 Moo14, T.Bang Bua Thong, A.Bang Bua Thong,
Nonthaburi 11110, Thailand.
Received date : 23 December 2022 Condition of measured item : Normal
Calibration date : 5 January 2023

Standard : Standard Certificate No. Date due Traceability
RTD Thermometer PSL-T 643/65 1-Jun-24 TISTR
Molbox/PressureTransducer/UpStrea MP-0013-21 25-Jan-23 NIMT
Primary Flow Calibrator S/N 117982 | MW-0011-21 8-Apr-23 NIMT
Primary Flow Calibrator S/N 119521 | MW-0012-21 31—!-‘!?_1'-'%3 __ NIMT

f

Calibrated by : Approved by

. . Director
G L0 e

Mechanical Engineering Starldards Laboratory

Ref. 2013265122305450001
Issued Date 5 January 2023

The results relate only to the items tested/calibrated or value assigned.
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the governor of TISTR.

FM.BLMTC.002 Rev.4

Head Office Office/Laboratory Office

35 Mu 3 Tarmbon Khlong Ha, Amphoe Khlong Luang,  Soi 1C, Bangpoo Industrial Estate, Sukhurnvit Road, 196 Phahenyothin Road, Chatuchak, Bangkok 10900,
Chanewat Pathumthani 12120, Thailand Amphoe Muang, Changwat Sarnutprakan 10280, Thalland  Thailand

Tel. (66) 0 2577 9000 Tel. (66) 00 2323 1672-80 ext. 115, 116 Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2577 9009 Fax. (66) 0 2323 9165 Fax. (66) 0 2579 8592

E-mail : rumpaigtistr.orth Website www tistr.or.th E-mall : mtc@tistr.or.th E-mail : sumalee@tistr.or.th
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

’ Mechanical Engineering Standards Laboratory Soi 1, Bangpoo Industrial Estate, Muang, Samutprakan 10280, Thailand.

Request No.23-66/0141 2/2

Calibration poeint : (0.05, 0.1, 0.2, 1.0, 2.0, 3.0 ) I/min

Ambient condition : Temperature (23 +3)°C , Relative humidity (55 + 15) %

Atmospheric pressure ( 1010+13) hPa

Calibration method : The flowmeter (UUC) was calibrated by comparison method with
standard flowmeter according to CP-370.01.

" MTC.N0.23-66/0141

The reported value is the value that converted to value at reference condition

within pressure and temperature of the actual gas entering the UUC

Measurement data :

UUC Value Standard Value  Temperature Pressure Deviation Uncertainty
(I/min) (I/min) (°C) (hPa) (%) (%)
0.0532 0.052339 22933 1012.22 +1.58  1.05
0.1007 0.99507 22.940 101227 +1.20  1.00
0.2027 0.20121 22.989 101239 +0.76  0.98
1.013 1.0068 22.977 101293 +0.62  0.86
2.008 2.0000 22,955 1013.60 +0.42  0.85
3.010 2.9971 22.949 1014.31 +0.42  0.85

The reported expanded uncertainties are based on standard uncertainties multiplied by

a coverage factor &=2, which provides a level of confidence of approximately 95%.

The end of calibration certificate.

Ihe results relate anly to the items tested/calibrated or value assigned.
Advertising the Reporl/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the sovernor of TISTR.

Office

Head Office Office/Laboratory

35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang,  Soi 1€, Bangpoo Industrial Estate, Sukhumvit Road,
Changwat Pathumthani 12120, Thailand Amphoe Muang, Changwat Sarnutprakan 10280, Thailand Tl
Tel. (66) 0 2577 9000 Tel. (66) 0 2323 1672-80 ext. 115, 116

Fax. (66) 0 2577 9009 Fax. (66) 0 2323 9165
E-rnail : rumpai@tistr.orth Websitewww tistr.or.th E-mail - mtce@tistr.onth

hailland

FM.BL.MTC.002 Rev.4

196 Phahonyothin Road, Chatuchak, Bangkok 10900,

Tel, (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2579 8592

E-mail : sumalee@tistr.or.th
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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.qealibration.com

iy
D

i,

=
Yl TN NSCTISITISI?
KRR ES CALIMBATION ﬁ

) §

CERTIFICATE No : 22M8888 PAGE:10F2
REFERENCE No : 66223-2 $

s Certificate of Calibration

. ¥

EQUIPMENT g DIGITAL BALANCE
MANUFACTURER ! SHIMADZU

MODEL 3 AF225WD

SERIAL No $ D316301828

ID No : LAB-BL-003

CONDITION AS RECEIVED USED ITEM

SUBMITTED BY : PACIFIC LABORATORY CO., LTD.

14/5358 MOO. 14 TAMBOL BANGBUA THONG
AMPHOE BANG NUA THONG, NONTHABURI

11110
CALIBRATED BY : ATSAWIN Y,
CALIBRATION DATE : o 01-Aug-22 35
APPROVED BY |
ISSUED DATE : 02-Aug-22
RECEIVED DATE : 01-Aug-22

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

F-G010 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 : 22M8888

PAGE:20F 2
» L
Calibration Report
EQUIPMENT H DIGITAL BALANCE MODEL : AF225W.
MANUFACTURER : " SHIMADZU S/N : D316301828
ID No : LAB-BL-003 RECEIVED DATE : 01-Aug-22
AIR PRESSURE 3 1005mbar + 1mbar CALIBRATION DATE 01-Aug-22
AMBIENT TEMPERATURE : 2BPCE1PC RELATIVE HUMIDITY 56 %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 WEIGHT OF QUALITY CALIBRATION 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.

. REFERENCE STANDARD INSTRUMENTS :-

(=]

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) STANDARD WEIGHT SET E2 QK-I-151 €02210415 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.
- 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

+a

NOMINAL VALUE (g) BALANCE READING (g) CORRECTION (g) UNCERTAINTY (+ g)
0.000 0.0000 0.0000 0.000075
0.001 0.0010 0.0000 0.000075
0.010 0.0100 0.0000 0.000075
0.050 0.0500 0.0000 0.000076
0.100 0.1000 0.0000 0.000075
1.000 1.0000 0.0000 0.000077
2.000 2.0000 0.0000 0.000077
5.000 5.0000 0.0000 0.000079
20.000 20.0000 0.0000 0.000086
50,000 50.0000 0.0000 0.00011
100.000 100.0001 -0.0001 0.00019
150.000 150.0001 -0.0001 0.00026
200.000 200.0000 0.0000 0.00032
5. OFF CENTER LOADING ERROR
POINT READING (g)
1 100.0000
3N 4 2 100.0000
3 100.0000
2 R 4 100.0000
5 100.0000
OFF-CENTER LOADING 0.0000

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

END OF CALIBRATION REPORT
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| Document Type | Certiicate of Perarmanea (CofP)
ﬂ Mﬂmhm Descriplion  CofP for 881 Compact IS pro
' Document D | CofP.a81 Version 1.4/ 8,887,3006EN

Metrohm
Compliance Service

Certificate of Performance (CofP) for
881 Compact IC pro

Instrument details
e y R e e——
Serial No.: PM220395/ME (1881000010137)
gt B e et
lonenstrasse
CH-9100 Herisau
I - Switzerand R B
e AP ... SN
Customer instrument ID: I NA .
Customer details
- o Name of company: | EMEX Association Co., Lid.
lufusesmsaauliisy “ia3as lon chromatography” s o nerg Mok Camiang ek 10T
(Calibration Certificate of lon chromatography) [
PR T e R P
iieici, A ... A
Responsible person: | g i B
Calibration place: i =~ - - -
 EMEX Assaclation Co,, Ltd
|
Date and time of calbration: 'mm -08:30

Cerlificate of Performance (CofP) No.: PM220385/ME (1881
08:30
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| Document Type | Cerlficate of Performance (CofF) . ~
.ﬂ.Melrolnn Description wrumtmmc:m .O.Melrohm Immm Fwwu:mmnc:ﬂ

| Document 1D | CofP/881 Version 1.478.881.3006EN | Document 1o Lmﬁ;’ﬂi'wﬁ"" 0 14/8.831,3008EN
Certificate of Performance (CofP) Conclusion of test results
Yes | No
Instrument satisfies the specified technical requirements ® O
Introduction Calibration status i
The instrument stated above has been inspected i We cerlily that the instrument stated above meets Recammended date for next maintenance: ) |
accordance with the corresponding les! instructions  or excaeds the slectrical specificalions at the points o N
of Metrohm Ltd. Servicing instructions are compiled  lested. Tes! equipment is calibraled and traceable Comments
and checked for correciness wilth account laken of  back to national andfor intemalional standards (IS0
the lechnical apparalus and ambient condiions 17025, NIST).
available to the service angineer at the senvicing NS sesinng
Iocation. This Certificale of Performance (CofP) Operational status ) i ‘ )
declares the results regarding calibration and We cerify thal the instrument slaled above o T
operational status obtained when camying out the execules the insirument's specific functions tested i ——— s
test instructions referred o below. except where detailed overleal,
Declaration I
Document - it e S
Testinstructions used:  C.1 Test insiructions for 881 Compact C pro, Version 1.4 T~
1 Yes | Mo
Ref S . . e " i i o' fcalbration | B 0O
Trve I Modst re— Ouatoin/ e T : i iz
| | Expry o Dale Name | Signature
b L #4
Im_-_- m_ _mmu 2212/2022  Mr.Prutchays Kumpairee y%y) 9&2}
Tamperaturn meas. insy. Fioka Rl cerl [ g 2 Sy e 2
picabbisish —d i A L Customer representative
Fiow matee | anauyrame Iz Yes | Mo
o o - . Cuslomer representalive accepls results of instrument calibration = [m]
1 s s gD i == e P o N =

Protocol 221202022 | quiins 20ftn | m"’a%/

Instrument had to be readjusted beforehand
If yes, see Cerlificate of Performance (CofP) No.:

Cetificate of Performance (CofP) No.: PM220385/ME (1881000010137)
08:30

Certificate of Performance (CofP) No.: PM220395/ME (188100001013
08:30
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" Document Typa | Certiicats of Parformance . ' Type | Carilficate of Peric (Com)
.ﬂ.Mefrohm nmww Fwwu:mmmr] -Q.Meirohm Descrioton  CofP for 81 Cormpact IC pro
| DocumentiD | CofP 881 Version 1.4 /8.881.3006EN | Document D | CofP881 Version 1.4 18.881,3006EN

Test results S . i | ver | P;:’ |
Peristaltic pump : :
e T fen |® 00O
I [ i
No.  Tile  Comments Yes | No | NA ; l _ .
100 Visual test B O O "?. WS (oston) . o i_E . D.__i_.u__
i | e SR
| 13 If
101 Salety test |8 ' 0,0
e e — I
102 LED ; B 0O 0O
103 Fan : ® a ' O
S e G e S e
104 Communication ® [m] a
SRS e o
105 Leak detector = o, o
S e e =—=% . __1_ :
106 MSE interface B o 0O
P - — - F - o Ir —'-
107 USBinterface ' ® O O
e et <2 i — I
108 Column plug interface a2 o 0O
S e I~
109 Column heater @ 0O a
i R N
110 IC pump !
TH Infector —rl
e 1 T ey
112 Degasser

113 MSM (option) i

Certificate of Performance (CofP) No.: PM220395/ME (1881000010137)
08:30

Cerlificate of Performance (CofP) No.: PM220395/ME (188100001013
08:30
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| b il Toge | Cattcale of Ginanéa (Cots)
nMﬂ"ﬂhm | Descrpion  GofPfor B8 Campact € ro
| DocumentiD | GofP.881 Version 1.4/ 8.681.3006EN

CofP.881 Document History

Date Version Author  Description/Changes

16.04.2012 8.881.3004EN pr__|Layout adapled lo Metrohm Compliance Service
20.02.2013 8.881.3006EN pr | Testslep 113.2 lolerance Increased according C.3 nofice

of modification CRM-10456

30.03.2021 14 pr |Changeof history and versioning (article no.
| remains the same; new versions are indicated by incroase
of version number only),

Tesl no. 103 Fan depends on the installed power supply
version according C.3 notice of modificalion CRM-28908.

End of CofP Document

Certificate of Performance (CofP) No.: PM220395/ME (1881000010137) -
08:30

n Memm Descigion  GotP for 850.8010 Conduclivity Delecior
' DocumentID | CofP.850 Version 1.3/8.8503029EN

Metrohm
Compliance Service

Certificate of Performance (CofP) for
850.9010 Conductivity Detector

Instrument details
Type: 18508010
SeaiNes e  PM220395/ME (1850801012155) —
Manufacturer: Metrohm AG, lonensirasse, CH-9100 Herlsau
Cstomer inswumentio:  NA
Control device details
Twe: . | 1:804.0030)
Serial No.; © 1881000010137
Fh'nm | 58500113 .
Customer detalls
Name of company: | Emex Associaton Go, L. .
Address: | 27,29 Bang Mot, Chomthong, Bangkek 10150
Departmert:  lsbowey
Responsblepersor: | wimn1afle s
Calibration place: Laboratory

EMEX Association Co., Lid
Date and time of calibration: | 2211212022 -08:30

Certificate of Performance (CofP) No.: PM220395/ME (1850901012155)
08:30
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£ Metrohm o

| CofP850 Version 1.3 5.850.2023EN

' Document 1D

Ceriificale of Performance (CofF)
ColP for B50.9010 Conductivity Detectar

Certificate of Performance (CofP)

Introduction
The instrument stated above has been inspected in

Calibration status
We cerlify lhat the instrument stated above meets

with the panding test

of Metrohm Ltd, Servicing instructions are compiled
and checked for comectness with account taken of
the technical apparalus and ambienl conditions
available lo the service engineer at the servicing
location. This Cerlificate of Perfomance (Coff)
declares the resulls regarding calibration and
operafional status oblained when carrying oul the
test instructions referred to below,

Declaration

or Js the electrical specifications at the points
tested. Test equipment is calibraled and traceable
back to natlonal andfor international standards (IS0

17025, NIST).

Operational status
We certity that the instrument stated above
executes the instrument's specific functions tested
except where detalled overleaf.

Testinstructions used: C.1 Test Instructions for 850.9010 Conductivity Detector, Version 1.3

Reference standards
Typa I Model | Mamstackrer Seal No. Carticate Ne. Do date !

Baten Mo, Eapiry duia
Tempersturs meny. lrair. Flube | m200101 i T™MUZ2182Y L 10087071
Gongusiivity sianaard (apL) ' A L | A N

! - . J_ BSOS
Protocol
Yes | No
Instrument had to be repaired beforshand m} ®
If yes, see Cerlificate of Performance (CofP) No.: "
had to be readjusted beforehand o @ =8

If yes, see Certificate of Performance (CofP) No.:

Certificate of Performance (CofP) No.: PM220395/ME (18509010121

08:30

n | Document Type | Certificate of Performance (CafP)
Metmhm Descrigion ~ Cof® for 850.9010 Candustivity Detector
| Bocumentio | cote 850 Vedalon 1i37 8850002

Conclusion of test results

Yes | Mo
Instrument satisfies the specified fechnical requirements o ' B
Recommended date for next maintenance:
Comments
Metrohm representative

Yas ’ No
Metrohm representative confims correct tion of fnstr. calibration B 0O
Date ]—Name o | Signature

2211212022 | Mr.Prutchaya Kumpairee ;;ffiv,; ﬁ“z‘!

s el sl

Customer representative

Customer representative accepls results of instrument calibration
Date | Name T | Signaturs

LTI

|
221122022 | quian anin

Certificate of Performance (CofP) No.: PM220395/ME (18509010121
08:30
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| Document Type | Genlificats of Performance (CofP)
‘ 1 Me"dlm Descripion ~ ColP for 850.9010 Condustivity Detector
| DocumentiD | GofP.850 Vrsion 1:3/8,850.3023EN

Test results

Ne, Title
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i o
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CofP.850 Document History

Date Article No.  Author Description/Changes

I
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= ELECTRICAL AND ELECTRONICS INSTITUTE
eare
- :
AL RN T

= ELECTRICAL AND ELECTRONICS INSTITUTE &Y FOUNDATION FOR INDUSTRIAL DEVELOPMENT
= FOUNDATION FOR INDUSTRIAL DEVELOPMENT "
2 . G715 Moo a, Bsnepoo Industnal Extate, Soi B, Sukhumt Road km 37, i
wﬂm Phrask Sa, Mueang Samut Prakan, Samit Frakan 10280 T
Tel: +66 2709 4860 Fuax a6 2328 0917 Certificate No.: CP20230151EA
Calibration Report
Certificate No.: CP20230151EA Equipment: Sound Calibrator
Operation No.: CP2023030003 Manufacturer: TENMARS
Model/Type: TM-100
- . . jal No.: 220501964
Certificate of Calibration f;f’;:, 2
Ambient Temperature: (23 +2)°C
Relative Humidity: (50+15)%
Equipment: Sound Calibrator Pressure: {1013 + 15} kFa
Method of Calibration :-
Manufacturer: TENMARS [EC 60942:2017
Conditi f thi it of calibrati
Model/Type: TMo100 1. Referenca slandards instrument :-
Instrument Model Serial No, Cert. No. Due Date
Serial No.: 220501964 1)|Standard microphore 4180 2661000 AB-1020-22 14 June 2023
2)waveform Generator 335118 MY52302264 CK20220058EA 19 June 2023
ID Now: 3)|Audio Analyzing DMM 2015-P 4079144 E1U221042 16 March 2023
4)|Pressure hurnidity ang PTU301 Ceattan CL1-PZ20024 17 March 2023
Clistariar: I, Temperature Transmitter CD20220166EA 24 July 2023
T AR TR0, : 2. This result of calibration was found accurate as shown on date and place of calibration only.
3. This certification is traceable to the international system of unit maintained at -
Address: 14/5358 Moo 14 T. Bang Bua Thong Reference standards instrument for Acoustic function
A, Bang Bua Thong, Nonthaburi 11110 - National institute of Metrology (Thailand)
Reference standards instrument for Electrical function
Received Date: 3 tparch 2023 - Electrical and Electronics Institute; NSC Accredited Calibration No.0119
. Result of Calibration:-
14
Calibrated Dates Marchy 2023 1. Function : Sound pressure level
; F [} = Bl
issued Date: 16 March 2023 Norminal Specified Sound Measured value | Deviated value Acceptance limit
Frequency (Hz) Pressure level (dB) (dB} \dB) (dB)
= 1000 9d 94.25 0.25 +0.40
Calibrated by: Ms. Juntapom Kunhakem 000 T 11530 R 5.0
2. Function : Frequency
MNorminal Sound Specified Frequency |  Measured valus Deviated vatuem Acceptance [imi-tm
Approved by; Pressure level (dB) (Hz) (H2) (%) (36)
94 1000 970.1 -2.99 FOR
114 1000 QE7.4 -3.26 £I.1
This report was prep I ically using Printing or copy of file are considered as & copy of the document.
The reported urcertainty of measurement was based on standard uncertainty muttiplied by a coverage factor (k)
praviding a level of confidence of approxamately 95%. This certificate may not be reproduced other than in full except
with the priee written approval of the Electrical and Flectranics Institute, Foundatian for Incustrisl Developaent.
. Page 1 of 3 Page 2 of 3
F-CAL-005 Ed.1

F-CAL-004 Ed.1
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Certificate No.: CPZ0230151EA

Calibration Report

3. Function : Total distortion + noise

Norrinal Horminal Measured value' Acceptance timit”
Sound Pressure level (d8) Frequency (Hz) (%) (98)
4 1000 1.7 30
114 1000 14 3.0

Uncertainty of measurement

Function Uncertainty Max_amum-permutted
uncertainty of measurement
Sound pressure level 010 dB 0.35 dB
Frequency 0.10 % 0.20 %
Tatal distortion + noise 0.40 % 1.00 %

Note:  [1] The deviated value is the absolube valule of the difference between the measured value
and the corresponding specified sound préssure tevel
[21 The deviated value Is the abselube valule of the difference In percent between the measured value
and the corresponding specified frequency.
i3] The acceptance limit s for the deviated value
{d] The measured value is the total distortion + noise, measured over the frequency ranee from 20 Hz to 20 kHz.
[5] The acceptance limit is for the Measured value,

Remarks: 1, Acceptance limit was IEC 60942:2017 Class 2.
2, The coverage factor k = 2.00

- - End of Report - -

Page 3of 3

F-CAL-005 Ed.1

Sound Level Meter Calibration Report

.

Calibrate No. ¢

SLM 031/2566

. v Calibrate Date April 19, 2023
Equipment : Sound Calibrator
Manufacturer 1 TENMARS
Model/Type TH-100
Serial No. 190301469
NI N T
Custorner Name v egliiiv a 9w 47 hin
Itern Instrument Manufacturer Model Serial No. Before After Inspection
Adjust Adjust Result
1. Sound Level Meter | ACC Co, Ltd, 6226 200035 94.3 94.0 Pass
1144 11480 Pass
2. | Sound Level Meter | ACO Ca,, Ltd, 6226 180047 937 94.0 Pass
1135 1140 Pass

Approved By
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. CERTIFICATE OF CALIBRATION
NO. 20230217118 '

Name of Praduct: Sound Level Meter
Madel: 5T-110
Serfal Number: 820968
Specification: Class 1
Conclusion: Pass

Date of 2023-02-24
Due Date: 2024-02-23

This report certifies that al calibration equigment used in the test is traceable with the internal 1509001 procedures and mests all speciication given in the
Maruals) or rospectively surpass then, and applies only 1o the unlt identified abovs.

This certificate is produced with advanced equipment & procedures which permit Bl ive guality rifi of ail data suppbod herein.
This certificate of calibration shall not be reproduced except in full, withaut written permission of the Scarlet Tach Co Lid Taiwan

1. Preliminary inspections  OK

2. Type & serial No. of Microphone: AWA14435-5B818
3. Adjustments to indicated sound levels:

Type of Calibrator_BEK 4731

4. Measuring up limit: _140 dAA

5. Frequency weightings {Acoustic signal tests for Z weighting, other
electric signal tosts. )

Sound Fressure Level 94.0 dB

Equivalent Free-field Sound Leve! {reference emvironment conditions) 33,8 dB

Mominal Frequancy weighting / o8 Nominal Frequency weighting / di
Trequency fHe Iy c z frequency /Ha A c z
10 J1e 147 13 1000 0.0 a0 01
L] 50.2 52 03 2000 13 R oo
s 395 -3.0 01 4000 12 07 o0
63 262 0.7 01 8000 -1.0 a0 oo
125 6.2 02 01 12500 58 78 01
250 EE 00 01 18000 ALy A57 0o
s00 g2 oo o1} 20000 238 258 -02

Theoretical calculated
Ttams Measured value/dB alugldn Error/d8
Laeq,T 1032 » 1 oo
s 108 1108 g
- .
Lo 1088 I0RE oo »
»
150 929 a8 0a
Lsn T65 768 o1
195 50 748 1
Uncertainty of measuremant results: 0.4 dB (k=2)
Environment conditions
Air temperature: 18 ¢
Relative humidity: 60
Static pressure; 1018 kPa
Reference equipment used in the calibration:
Deseription: Model Serial No. Enpiry Dato Traceable To
Microphana BRKA151 2925405 2024-1215 NML
Multi function seund calibratar BEK 4226 128844 2024-10:15 CIGISMEL
Signal ganerator D5360 32873 2024-10:15 CEPREI
Test specifications:
1. All scartet’s Sound level Meter has been calibrated in accordance with the requirements as specified in 150 17025 and the lab calibration

procedure SMTPO04-CA-152.

2. The electrical tests were performed using an electrical signal substituted for the microphone which was removed and replaced by an
equivalent capacitance within a tolerance of +20%.
3. The acoustic calibration was performed using an B&K 4226 sound calibrator and corrections was applied for the difference between the
free-field and pressure responses of the Sourd Level Meter.
References;

IEC61672-3 Sound Level Meters Part 3: Periodic tests
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CERTIFICATE OF CALIBRATION
7 Certifi 30140

icate Number : SC2 .

TITECH Email. salesdaptitech-cal.com

APTITECH CALIBRATION CO.4

50/U0 Moo 5'T. Lat Sawais A-Lamlukka. Pathumthani 121
Tel. +bb £103-6290 Fax. +bk 2103-L291

CALIBRATION REPORT

¢ Certificate Number : SC230140 "

Calibration Method

.

Customer + Pacific Laboratory Co.,Lid,
Address ¢ 14/5358 Moo 14 Tambol Bang Bua Thong, ‘

Amphoe Bang Thong, Nonthaburi 11110
Description : Sound Level Meter W/O Number : 8C230140
Manufacturer : Scarlet Tech Calibration Location : Laboratory
Model : 8T-11D Ambient Temperature : 2222°%¢
Sermial Number : B20967 Ambient Humidity 1 55 15 %RH
I3, Number H Received Date 1 21-Mar-2023

This certifies that the above instrument was calibrated in compliance with the Calibration Systems Requirement of
ISO/IEC 17025:2017 in accordance with referenced procedures. Standards used to perform this calibration are
certified by or traceable to National Institute of Metrology (Thailand] andfor other recognized national

measurement institutes which realizes the units of measurement according to the .Internat.ima] System of Units (S]
Unit).

Measurement uncertainties at the time of test are given where applicable. They are calculated in accordance with
the method described in The Expression of Uncertainty and Confidence in Measurement (M3003).

The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement

multiplied by coverage factor k=2 such that the coverage probability corr ds 10 approxi Ty 95%. This result
of calibration was found accurate as shown on date and place of calibration only,

The Unit Under Calibration (UUC) was calibrated by comparison measurement with sound level calibrator. The
calibration has been plished in an L envir © lled, base on the in-house calibration
procedure. The identification of the laboratory's ealibration procedure employed are CP-7.2-01-107

Calibration Results
Appearance and function of use : Good
Results of Calibration ¢ Without any adjustment
Sound Level Calibration
- Frequency Weighting t A
- Resolution : 0.1dB

Sound Level Measurement (Slow Mode)

Parameter UUC Range Standard Value UUC Reading UUC Error %) Uncertainty
LFp 20-140 dB 93.86 dB 938 dB -0.06 dB 060 dB
11387 dB 113.8 dB -0.07 dB 0.60 dB
LSp 20-140 dB 9386 dB 938 dB -0.06 dB 0.60 dB
113.87 dB 113.7 dB -0.17 dB 0.60 dB
Llp 20-140 dB 93.86 dB 938 dB -0.06 dB 0.60 dB
113.87 dB 113.7 dB -0.17 dB 0.60 dB

Sound Level Measurement (Fast Mode)

Standard Equipments
Description Serial No, Certificate No. Traceability Due Date
Sound Level Calibrator 141011576 CP20220161EA NIMT 13-May-24
Authority of Calibration

Calibration Date - 23:Mar-2023
Issued Date : 27-Mar-2023
Calibrated By : Mr. Rattapong Janpanya

Parameter UUC Range Standard Value UUC Reading UUC Error (2] Uncertainty
LFp 20-140 dB 93.86 dB 937 dB -0.16 dB 0.60 dB
113.87 dB 113.7 dB -0.17 dB 060 dB
Lsp 20-140 dB 9386 dB 9317 dB -0.16 dB 060 dB
11387 dB 113.7 dB -0.17 dB 060 dB
Lip 20-140 dB 9386 dBE 937 dB -0.16 dB 060 dB
11387 dB 1137 dB 017 dB 0.60 dB

- End of Certificate ---


Admin
Rectangle


APTITECH CALIBRATIO

50/40 Moo 5 T. Lat Sawai+ A-Lamlukka. Pathusthani 12150
Tel. +bk 2103-k290 Fax. +bbk 2103-b291

e — Email. salesdaptitech-cal.com ?.,. L~
APTITECH J‘ﬁ’h'lh'll\‘\.e.

APTITECH CALIBRATION
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CALIBRATION REPORT

Certificate Number : SC230015

CERTIFICATE OF CALIBRATION

Certificate Number : SC230015

Customer : Pacific Laboratory Co.,Ltd. Calibration Method
Address : 14/5358 Moo 14 Tambol Bang Bua Thong, Amphoe Bang Thong,
Nonthaburi 11110 The Unit Under Calibration (UUC) was calibrated by comparison measurement with sound level calibrator. The

calibration has been accomplished in an ambient environment controlled, base on the in-house calibration
procedure. The identification of the laboratory's calibration procedure employed are CP-7.2-01-107

Description 7 Sound Level Meter W /O Number 7 B5C230015

Manufacturer : ACO Calibration Location : Laboratory Calibration Results

Model 1 6236 Ambient Temperature : 22+2°C

Serial Number 1 222014 Ambient Humidity ¢ 55+ 15 %RH Appearance and function of use : Good

ID. Number : N/A Received Date ¢ D4-Jan-23 Results of Calibration : Without any adjustment

. . . N ; L X . . Sound Level Measurement (Slow Mode)
This certifies that the above instrument was calibrated in compliance with the Calibration Systems Requirement

of ISOfIEC 17025:2017 in accordance with mference_d procedures. Standards used 1o perform this calibration Function UUC Range Standard Value UUC Reading UUC Error {#} Uncertainty
are certified b_y UT lraccah_ln to Nfluonal l.us'lltm.e of Metrology [Tlm.\la_nd} and/or DLhEl’_ recognized nanunal LA 40-130 dB 9386 dBb 937 dBb 516 dB 060 dB
measurement institutes which realizes the units of measurement according to the International System of Units _
(SI Unit), 11387 dB 113,7 dB -0.17 dB 0.60 dB
Measurement uncertainties at the time of test are given where applicable. They are calculated in accordance with Lc 40-130 dB 93.86 dB 93.7 dB -0.16 dB 0.60 dB
the method described in The Expression of Uncertainty and Confidence in Measurement (M3003). 113.87 dB 1136 4n 027 dB 060 dB
The reported expanded uncertainty of measurément is stated as the standard uncertainty of measurement
multiplied by coverage factor k=2 such that the coverage probability corresponds to approximately 95%. This
result of calibration was found accurate as shown on date and place of calibration only. Sound Level Measurement (Fast Mode)
Standard Equipments Function UUC Range Standard Value UUC Reading UUC Error (£} Uncertainty
Description Serial No. Certificate No. Traceability Due Date LA 40-130 dB 93,86 dB 93.7 dB -0.16  dB 0.60 dB
Sound Level Calibrator 141011576 CP20220161EA TISI: 22-LB0125 13-May-24 11387 dB 1137 dB 017 dB 0.60 dB
LC 40-130 dB 93.86 dB 937 dB -0.16 dB 0.60 dB
113.87 dB 1136 dB -0.27 dB 0.60 dB

--- End of Certificate ---

v of Calibration

Calibration Date ; 05-Jan-2023
Issued Date : 10-Jan-2023
Calibrated By : Mr. Rattapong Janpanya

01-001 (ROO, 0409
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APTITECH CALIBRATION
50/40 Moo 5 T- Lat Sawais A.Lamlukka. Pathumthani 12350
Tel- +bk 2303-L290 Fax. +bbk 2103-b291
Email-salesdaptitech-cal.com

CERTIFICATE OF CALIBRATION

Certificate Number ; 5C230023

Customer : Pacific Laboratory Co.,Ltd,
Address : 14/5358 Moo 14 Tambol Bang Bua Thong, Amphoe Bang Thong,
Nonthaburi 11110

Description : Sound Level Meter W/0O Number : BC230023
Manufacturer 1 ACO Calibration Location : Laboratory
Model : Bb236 Ambient Temperature + 224290
Serial Number 1 222023 Ambient Humidity : 55 % 15 %RH
ID. Number : N/A Received Date 1 04-Jan-23

This certifies that the above instrument was calibrated in compliance with the Calibration Systems Requirement
of ISO/IEC 17025:2017 in accordance with referenced procedures, Standards used to perform this calibration
are certified by or traceable to National Institute of Metrology (Thailand) and/or other recognized national
measurement institutes which realizes the units of measurement according to the International System of Units
(81 Unit).

Measurement uncertainties at the time of test are given where applicable. They are caleulated in accordance with
the method deseribed in The Expression of Uncertainty and Confidence in Measurement (M3003).

The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by coverage factor k=2 such that the coverage pmh_a.bili_ty corresponds to approximately 95%. This
result of calibration was found accurate as shown on date and olace of calibration onlv,

‘Standard Equipments

Description Serial No. Certificate No. Traceability Due Date
Sound Level Calibrator 141011576 CP20220161EA TISI: 22-LBO125 13-May-24
Authority of Calibration

Calibration Date : 05-Jan-2023
Issued Date : 10-Jan-2023
Calibrated By : Mr. Rattapong Janpanya

APTITECH Email. salesdaptitech-cal.com

APTITECH CALIBRA

50/40 Moo 5 T. Lat Sawais A.Lamlukka- Pathumthani 12L50
Tel.+bb 2103-L290 Fax.+bb 2103-L29%

CALIBRATION REPORT

Certificate Number : SC230023 ; .
Calibration Method

The Unit Under Calibration (UUC) was calibrated by comparison measurement with sound level calibrator. The
calibration has been accomplished in an ambient environment controlled, basc on the in-house calibration
procedure. The identification of the laboratory's calibration procedure employed are CP-7.2-01-107

Calibration Results

Appearance and function of use : Good
Results of Calibration Without any adjustment

Sound Level Measurement (Slow Mode}

Function UUC Range Standard Value UUC Reading UUC Error (#) Uncertainty
LA 40-130 dB 93.86 dB 936 dB -026 dB 0.60 dB
113.87 dB 113.7 dB -0.17 dB 0.60 dB
Lc 40-130 dB 93.86 dB 936 dB -0.26 dB 0.60 dB
113.87 dB 1137 dB -0,17 dB 0.60 dB
S d Level M: t (Fast Mode)
Function UUC Range Standard Value UUC Reading UUC Error {t} Uncertainty
LA 40-130 dB 93.86 dB 936 dB -0.26 dB 0.60 dB
113.87 dB 1136 dB -0.27 dB 0.60 dB
LC 40-130 dB 93.86 dB 936 dB -0.26 dB 0.60 dB
113.87 dB 113.5. 4B -0.37 dB 0.60 dB

—- End of Certificate —
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CERTIFICATE OF CALIBRATION

Certificate Number : 5C230102

Customer ¢ Pacific Laboratory Cao.,Ltd.
Address : 14/5358 Moo 14 Tambol Bang Bua Thong, Amphoe Bang Thong,
Nonthaburi 11110

Description : Sound Level Meter W /0O Number : 5C230102
Manufacturer 1 ACO Calibration Location : Laboratory
Model 1 6436 Ambient Temperature $ QUEG0
Serial Number 1 222138 Ambient Humidity : 551 15 %RH
1D, Number : N/A Received Date . 24-Feb-23

This certifies that the above instrument was calibrated in compliance with the Calibration Systems Requirement of
ISO/IEC 17025:2017 in accordance with referenced procedures. Standards used to perform this calibration are
certified by or traceable to National Institute of Metrology (Thailand) and/or other recognized national

measurement institutes which realizes the units of measurement according to the International System of Units (31
Unit).

Measurement uncertainties at the time of test are given where applicable, They are caleulated in accordance with
the method described in The Enpresaiun of Uncertainty and Confidence in Measurement (M3003).

The reported expanded of is stated as the standard uncertainty of measurement

multiplied by coverage factor k=2 Blll:h that the coverage probability corresponds to approximately 95%. This result
of calibration was found accurate as shown on date and place of calibration only.

Standard Equipments
scription Serial No Certificate No. Traceability Due Date
Sound Level Calibrator 141011576 CP20220161EA TISI: 22-LB0125 13-May-24

Authority of Calibration

Calibration Date : 27-Feb-2023
Issued Date : 2-Mar-2023
Calibrated By : Mr. Sataporn Petnoi

APTITECH CALIBRATION

S50/40 Moo 5 T. Lat Sawais A.Lamlukka. Pathumthani 1215
Tel. +bb 2103-6290 Fax. +kbk 2103-E29)

Email. salesdaptitech-cal.com T
APTITECH KT

CALIBRATION REPORT

Certificate Number : SC230102
Calibration Method

The Unit Under Calibration (UUC) was calibrated by comparison measurement with sound level calibrator, The
calibration has been acer lished in an bient environment controlled, base on the in-house calibration
procedure. The identification of the laboratory's calibration procedure employed are CP-7.2-01-107

Calibration Results
Appearance and function of use : Good
Results of Calibration : Without any adjustment
8 d Level M t (Slow Mode)
Function UUC Range Standard Value UUC Reading UUC Error [£) Uncertainty
LA 40-130 dB 93.86 dB 939 dB 0.04 dB 060 dB
11387 dB 1139 dB 0.03 dB 0.60 dB
LC 40-130 dB 93,86 dB 939 dB 0.04 dB 060 dB
113.87 dB 1139 dB 0.03 dB 060 dB
Sound Level Measurement (Fast Mode)
Function UUC Range Standard Value UUC Reading UUC Error {£) Uncertainty
LA 40-130 dB 93.86 dB 938 dB -0.06 dB 060 dB
113.87 dB 113.8 dB -0.07 dB 060 dB
Lc 40-130 dB 93.86 dB 93.8 dB -0.06 dB 060 dB
113.87 dB 113.8 dB -0.07 dB 0.60 dB

-- End of Certificate ---
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CERTIFICATE OF CALIBRATION CALIBRATION REPORT

Certificate Number : SC230037 Certificate Number : SC230037

Calibration Method

Customer ¢ Pacific Laboratory Co. Ltd.
Address : 14/5358 Moo 14 Tambol Bang Bua Thong, Amphoe Bang Thong,

Nonthaburi 11110 The Unit Under Calibration (UUC) was calibrated by comparison measurement with sound level calibrator. The
calibration has been accomplished in an ambient environment controlled, base on the in-house calibration
procedure, The identification of the laboratory's calibration procedure employed are CP-7.2-01-107

Description : Sound Level Meter W/0 Number o 8C230037

Manufacturer . ACO Calibration Location : Laboratory Calibration Results

Model : 6236 Ambient Temperature  : 22+ 2°C

Serial Number 1 222046 Ambient Humidity : 552 15 %RH Appearance and function of use ¢ Good

ID. Number © N/fA Received Date ¢ 13-Jan-23 Results of Calibration : Without any adjustment

i ; F ; 5 ) i 2 : : Sound Level Measurement (Slow Mode)
This certifies that the above instrument was calibrated in compliance with the Calibration Systems Requirement

of ISO/IEC 17025:2017 in accordance with referenced procedures. Standards used to perform this calibration are Function UUC Range Standard Value UUC Reading UUC Error (+] Uncertainty
certified by I:llr Lll‘ar.‘eahl: _tn Natl_nnal Inaut_uw of Metrology lTh.aﬂall'ld} and/or orherl recognized national 1A 40-130 dB 04.00 dB 938 dB Bon. df 060 dB
measurement institutes which realizes the units of measurement according to the International System of Units ¥

(81 Unit). 11400 dB 113.8 dB -0.20 dB 0.60 dB
Measurement uncertainties at the time of test are given where applicable. They are calculated in accordance with LC 40-130 dB 94.00 dB 938 dB -0.20 dB 0.60 dB
the method described in The Expression of Uncertainty and Confidence in Measurement (M3003). 114-.8-0- 4B 113.8 dB 020 dB 060 dB

The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurcment
multiplied by coverage factor k=2 such that the coverage probability corresponds to approximately 95%. This

result of calibration was found accurate as shown on date and place of calibration onlv, d Level M (Fast Mode)
Standard Equipments Function UUC Range Standard Value UUC Reading UuC Error (%) Uncertainty
Description Serial No. Certificate No. Traceability Due Date LA 40-130 dB 9@"{!0 dB 93-,8 dB -0.20  dB 0.60 dB
Sound Level Calibrator 141011576 CP20220161EA TISL: 22-LB0O125 13-May-24 114.00 dB 1137 dB 030 dB 060 dB
LC 40-130 dB 94,00 dB 938 dB -0.20 dB 0.60 dB
114.00 dB 113.7 dB -0:30 dB 0.60 dB

- End of Certificate ---

Calibration

Calibration Date : 15-Jan-2023
Issued Date : 20-Jan-2023
Calibrated By : Mr. Sataporn Petnoi
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CERTIFICATE OF CALIBRATION

Certificate Number : SC230107

CALIBRATION REPORT
Certificate Number : SC230107
Customer : Pacific Laboratory Co.,Ltd.

Address : 14/5358 Moo 14 Tambol Bang Bua Thong, Amphoe Bang Thong,
Nonthaburi 11110

Calibration Method

The Unit Under Calibration (UUC) was calibrated by comparison measurement with sound level calibrator. The
calibration has been accomplished in an ambient environment controlled, base on the in-house calibration

Description . Sound Level Meter W /O Number . 80230107 procedure. The identification of the laboratory's calibration procedure employed are CP-7.2-01-107

Manufacturer : ACO Calibration Location : Laboratory

Model : 6236 Ambient Temperature  : 22+2°C Calibration Results

Serial Number 1 222170 Ambient Humidity ; 55+ 15 %RH

1D. Number : N/A Received Date : 24-Feb-23 Appearance and function of use : Good

Results of Calibration § Without any adjustment

This certifies that the above instrument was calibrated in compliance with the Calibration Syw:m_s Ret!uhe?:ent af -~ dL 1M t (Slow Mode)

ISO/IEC 17025:2017 in accordance with referenced procedures. Standards used to perform this calibration are

certified by or traceable to National Institute of Metrology (Thailand] and/or other recognized national Function UUC Range Standard Value UUC Reading UUC Error (] Uncertainty

measurement institutes which realizes the units of measurement according to the International System of Units {51 LA 40-130 dB 9386 dB o584 db 05 4 hE0 4

Uit} . —

Measurement uncertainties at the time of test are given where applicable. They are calculated in accordance with 113.87 dB j 113.8 dB -0.07 dB 0.60 dB

the method described in The Expression of Uncertainty and Confidence in Measurement (M3003). Lc 40-130 dB 93.86 dB 938 dB 006 dB 060 dB

The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement

multiplied by coverage factor k=2 such that the coverage probability cc ponds to approxi Iy 95%. This result 113.87 dB 113.8 dB -0.07 dB 0.60 dB

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

. . 8 d Level M t (Fast Mode)
Standard Equipments

Description Serial No. Certificate No. Traceahility Due Date Function UUC Range Standard Value UUC Reading UUC Error (¥) Uncertainty

Sound Level Calibrator 141011576 CP20220161EA TISI: 22-L30125 13-May-24 LA 40-130 dB 93.86 dB 038 dB 006 dB 0.60 db
113.87 dB 113.8 dB -0.07 dB 0.60 dB

Lc 40-130 dB 93.86 dB 93.8 dB -0.06 dB 0.60 dB
113.87 dB 113.8 dB -0.07 dB 0.60 dB
--- End of Certificate -
Authority of Calibration

Calibration Date : 27-Fecb-20123
Issued Date : 2-Mar-2023
Calibrated By : Mr. Sataporn Petnoi
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APTITECH CALIBRATION
50/40 Moo 5 7. Lat Sawais A.Lamlukka- Pathumthani 12150
Tel. +kb 2103-L290 Fax. +bh 2303-L291

APTITECH Email. salesdaptitech-cal.com

CERTIFICATE OF CALIBRATION

Certificate Number : SC230018

Customer : Pacific Laboratory Co.,Ltd.
Address 14/5358 Moo 14 Tambol Bang Bua Thong, Amphoe Bang Thong,

Nonthaburi 11110
Description : Sound Level Meter W/0O Number 1 8C230018
Manulacturer 1 ACO Calibration Location i Laboratory
Model 1 6236 Ambient Temperature y d2EE0
Serial Number ;222017 Ambient Humadity 7 55t 15 %RH
ID. Number : NfA Received Date : 04-Jan-23

This certifies that the above instrument was calibrated in compliance with the Calibration Systems Requirement
of ISO/IEC 17025:2017 in accordance with referenced procedures. Standards used to perform this calibration
are certified by or traceable to Mational Insutute of Metrology (Thailand) and/or other recognized national
measurement institutes which realizes the units of measurement according to the International System of Units
(SI Unit).

Measurement uncertainties at the time of test are given where applicable. They are calculated in accordance with
the method described in The Expression of Uncertainty and Confidence in Measurement (M3003).

The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by coverage factor k=2 such that the coverage probability corresponds to approximately 95%. This
result of calibration was found accurate as shown on date and oplace of calibration onlv,

Standard Equipments
Description Serial No., Certificate No. Traceability e Date
Sound Level Calibrator 141011576 CP20220161EA TISL: 22-LB0125 13-May-24

Authority of Calibration

Calibration Date : 05-Jan-2023
Issued Date ; 10-Jan-2023
Calibrated By : Mr. Rattapong Janpanya

APTITECH CALIBRATION CO -t
50/40 Moo 5 T. Lat Sawai~ A.Lamlukka. Pathumthani 121
Tel. +bk 2103-b290 Fax. +kk 2103-L291

. Email. salesdaptitech-cal.con
APTITECH

CALIBRATION REPORT

Certificate Number : SC230018
Calibration Method
The Unit Under Calibration (UUC) was calibrated by comparison measurement with sound level calibrator. The
calibration has been accomplished in an ambient environment controlled, base on the in-house calibration
procedure, The identification of the laboratory's calibration procedure employed are CP-7.2-01-107

Calibration Results

Appearance and function of use H Good
Results of Calibration Without any adjustment

8 d Level M t (S8low Mode)
Function UUC Range Standard Value UUC Reading UUC Error [t} Uncertainty
LA 40-130 dB 93.86 dB 937 dB -0.16  dB 060 dB
113.87 dB 113.7 dB -0.17 4B 0.60 dB
LC 40-130 dB. 93.86 dB 936 dB -0.26  dB 060 dB
113.87 dB 1135 dB -0.37 dB 0.60 dB
Sound Level Measurement (Fast Mode)
Function UUC Range Standard Value UUC Reading UUC Error 2} Uncertainty
LA 40-130 dB 9386 dB 936 dB -0.26 dB 060 dB
113.87 dB 113.5 dB -0.37 dB 060 dB
Lc 40-130 dB 93.86 dB 93.6 dB -0.26 dB 0.60 dB
113.87 dB 113.6. dB -0.27 dB 0.60 dB
--- End of Certificate —
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APTITECH CALIBRATION

50/40 Moo 5 T. Lat Sawai-s A.Lamlukka- Pathumthani 21!
Tel. +bk 2103-k290 Fax. +bb 2103-6291

APTITECH CALIBRATION
50/40 Hoo 5 T Lat Sawai. A-Lamlukka- Pathumthani 12150
Tel. +hk 2L03-6290 Fax: +kk 2103-k29%

=
=
-

Email.sales@daptit -cal. N il i - # o
APTITECH mail.salesdaptitech-cal.com lﬁf,::,;\“\\‘ o APTITE CH Email. salesdaptitech-cal.com 4@\“

CALIBRATION REPORT

Certificate Number : 5C230017

CERTIFICATE OF CALIBRATION

Certificate Number : 3C230017

Customer : Pacific Laboratory Co. Ltd. Calibration Method
Address ¢ 14/5358 Moo 14 Tambol Bang Bua Thong, Amphoe Bang Thong,
Nonthaburi 11110 The Unit Under Calibration (UUC| was calibrated by comparison measurement with sound level calibrator. The

calibration has been accomplished in an ambient environment controlled, base on the in-house calibration
procedure, The identification of the laboratory’s calibration procedure employed are CP-7.2-01-107

Description : Sound Level Meter W /0O Number 1 8C230017

Manufacturer  ACO Calibration Location i Laboratory Calibration Results

Model 1 6236 Ambient Temperature ollh b e o

Serial Number 1 222016 Ambient Humidity ¢ 55£ 15 %RH Appearance and function of use . Good

ID. Number : N/A Received Date ¢ 04-Jan-23 Results of Calibration : Without any adjustment

8 d Level M t (Slow Mod.
This certifies that the above instrument was calibrated in compliance with the Calibration Systems Requirement ( el

of ISO/IEC 17025:2017 in accordance with referenced procedures. Standards used to perform this calibration Function UUC Range Standard Value UUC Reading UUC Error () Uncertainty
are certified by or traceable to National Institute of Metrology (Thailand) and/or other recognized national T2 PP F: F a7 SiE AR SR, An
measurement institutes which realizes the units of measurement according to the International System of Units =10 66 2L B g ’
(81 Unit). 113.87 dB 1136 dB -0.27 dB 0.60 dB
Measurement uncertainties at the time of test are given where applicable. They are calculated in accordance with LC 40-130 dB 93.86 dB 936 dB -0.26 dB 0.60 dB
the method described in The Exu.masinn of Uncertanty ‘a.nd Confidence in Measurement (M3003), i el R N i a:dnn A
The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by coverage factor k=2 such that the coverage probability corresponds to approxi ly 95%. This
result of calibration was found accurate as shown on date and vlace of calibration onlv. 8 d Level M t (Fast Mode)
Standard Equipments Function UUC Range ‘Standard Value UUC Reading UUC Error (%) Uncertainty
Description Serial No. Certificate No. Traceability Due Date LA 40-130 dB 93.86 dB 936 dB -0.26  dB 0.60 dB
Sound Level Calib 141011576 CP20220161EA TISL: 22-LB0125 13-May-24
ouad bevel Catibrator s i s 11387 dB 1136 dB 027 dB 0.60 dB
LC 40-130 dB 93.86 dB 93.7 dB -0.16  dB 0.60 dB
113.87 dB 113.6. dB -0.27 dB .60 dB
--« End of Certificate ---

Calibration Date : 05-Jan-2023
Issued Date : 10-Jan-2023
Calibrated By : Mr. Rattapong Janpanya
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APTITECH CALIBRATION

50/40 Moo 5 T. Lat Sawais A.Llamlukka, Pathumthani L2150
Tel. +bk 2303-6290 Fax- +kb 2103-L29)
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CERTIFICATE OF CALIBRATION

Certificate Number : SC230112

Customer : Pacific Laboratory Co.,Ltd,
Address : 14/5358 Moo 14 Tambol Bang Bua Thong, Amphoe Bang Thong,
Nonthaburi 11110

Description : Sound Level Meter W/ Number : 8C230112
Manufacturer ¢ ACO Calibration Location : Laboratory

Maodel 1 6236 Ambient Temperature 2 23 2°C

Serial Number ¢ 222177 Ambient Humidity : 55 15 %RH

1. Number : NfA Received Date : 24-Feh-23

This certifies that the above instrument was calibrated in pliance with the Calib Requirement of

ISO/IEC 17025:2017 in accordance with referenced procedures, Standards used to perform this calibration are
certified by or traceable to National Institute of Metrology (Thailand) and/or other recognized national
measurement institutes which realizes the units of measurement according to the International System of Units (S]
Unit).

M uncertainties at the time of test are given where applicable, They are calculated in accordance with

the method described in The Expression of Uncertainty and C in M t (M3003).

The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by coverage factor k=2 such that the coverage probability corresponds to appr 1y 95%. This result
of calibration was found accurate as shown on date and place of calibration only.

Standard Equipments
Description Serial No. Certificate No. Traceability Due Date
Sound Level Calibrator 141011576 CP20220161EA TISL: 22-LB0125 13-May-24
Authority of Calibration

Calibration Date : 27-Feb-2023
Issued Date : 2-Mar-2023
Calibrated By : Mr. Sataporn Petnoi

W
APTITECH CALIBRATION

50/40 Moo 5 T- Lat Sawai+ A.Lamlukka. Pathumthani 12350
Tel. +bb 2303-b250 Fax. +hhk 2103-k291
Email.sales@aptitech-cal.com

CALIBRATION REPORT

Certificate Number : SC230112

Calibration Method

The Unit Under Calibration (UUC) was calibrated by comparison measurement with sound level calibrator. The
calibration has been accomplished in an ambient environment controlled, base on the in-house calibration
procedure. The identification of the laboratory's calibration procedure employed are CP-7.2-01-107

Calibration Results
Appearance and function of use : Good
Results of Calibration Without any adjustment
8 d Level M t (Slow Mode)
Function UUC Range Standard Value UUC Reading UuC Error {£]) Uncertainty
LA 40-130 dB 93.86 dB 93.8 dB -0.06 dB 0.60 dB
113.87 dB 1138 dB -0.07 dB 0.60 dB
Lc 40-130 dB 938 dB 938 dB -0.06 dB 0.60 dB
113.87 dB 113.8 dB -0.07 dB 0.60 dB
8 d Level M t (Fast Mode)
Functon UUC Range Standard Value UUC Reading UUC Error (£) Uncertainty
LA 40-130 dB 93.86 dB 938 dB -0.06 dB 0.60 dB
113.87 dB 1138 dB -0.07 dB 0.60 dB
Lc 40-130dB 9386 dB 938 dB -0,06 dB 0.60 dB
113.87 dB 113.8 dB -0.07 dB 0.60 dB

--- End of Certificate ---
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APTITECH CALIBRATION

50/40 Moo 5 7. Lat Sawais A-Lamlukka, Pathumthani 12150
Tel. +bb 2103-b290 Fax. +bk 2103-L2491

CERTIFICATE OF CALIBRATION

Certificate Number : SC230097

Customer ¢ Pacific Laboratory Co. Ltd.
Address : 14/5358 Moo 14 Tambol Bang Bua Thong, Amphoe Bang Thong,
Nonthaburi 11110

Description : Sound Level Meter W/O Number © 8C230097
Manufacturer : ACO Calibration Location : Laboratory
Model : 6236 Ambient Temperature L5 de]
Serial Number v 222133 Ambient Humidity : 55+ 15 %RH
1D, Number : N/A Received Date : 24-Feb-23

This certifies that the above instrument was calibrated in compliance with the Calibration Systems Requirement of
ISO/IEC 17025:2017 in accordance with referenced procedures. Standards used to perform this calibration are
certified by or traceable to National Institute of Metrology (Thailand) and/or other recognized national

measurement institutes which realizes the units of measurement according to the International System of Units (SI
Unit).

uncertainties at the time of test are given where apy - They are d in accordance with
the method described in The Expression of Uncertainty and Confid in Meast (M3003).

The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by coverage factor k=2 such that the coverage probability corresponds to app tely 95%. This result
of calibration was found accurate as shown on date and place of calibration only.

Standard Equipments
Description Serial No. Certificate No. Traceability Duc Date
Sound Level Calibrator 14101157 CP20220161EA TISI: 22-L130125 13-May-24

Authority of Calibration

Calibration Date : 27-Feb-2023
Issued Date : 2-Mar-2023
Calibrated By : Mr. Sataporn Petnoi

APTITECH Email. salesdaptitech-cal-com

o

APTITECH CALIBRATION

50/40 Moo 5 T. Lat Sawai. A.Lamlukka. Pathumthani 12150
Tel. +bk 2303-L290 Fax. +kbk 2103-E291

CALIBRATION REPORT

Certificate Number : SC230097

Calibration Method

The Unit Under Calibration (UUC) was calibrated by comparison measurement with sound level calibrator. The
calibration has been accomplished in an ambient environment controlled, base on the in-house calibration
procedure. The identification of the laboratory's calibration procedure employed are CP-7.2-01-107

Calibration Results

Appearance and function of use 1 Good
Results of Calibration Without any adjustment

Sound Level M t (Slow Mode)
Function UUC Range Standard Value UUC Reading UUC Error (£} Uncertainty
LA 40-130 dB 93.86 dB 93.8 dB -0.06 dB 0.60 dB
113.87 dB 113.8 dB -0.07 dB 0.60 dB
Lc 40-130 dB 93.86 dB 93.8 dB -0.06 dB 0.60 dB
113.87 dB 1138 dB -0.07 dB 060 dB
s d Level M (Fast Mode)
Function UUC Range Standard Value UUC Reading UUC Error {£) Uncertainty
LA 40-130 dB 93.86 dB 938 dB -0.06 dB 0.60 dB
113.87 dB 113.7 dB -0.17 dB 0.60 dB
Lc 40-130 dB 9386 dB 938 dB -0.06 dB 0.60 dB
113.87 dB 113.7 dB -0.17 dB 060 dB

- End of Certificate —-
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APTITECH CALIBRATION

50/40 Moo 5 T. Lat Sawai+ A.Lamlukka. Pathumthani 12150
Tel. +bb 2L03-b290 Fax. +kb 2103-b291

CERTIFICATE OF CALIBRATION

Certificate Number : SC230022

Customer : Pacific Labaratory Co.,Ltd.
Address : 14/5358 Moo 14 Tambel Bang Bua Thong, Amphoe Bang Thong,
Nonthaburi 11110

Description : Sound Level Meter W/0O Number 1 5C230022
Manufacturer : ACO Calibration Location : Laboratory
Model : 6236 Ambient Temperature ;2222°C
Serial Number ;222022 Ambient Humidity : 552 15 %RH
ID. Number : N/A Received Date : 04-Jan-23

This certifies that the above instrument was calibrated in compliance with the Calibration Systems Requirement
of ISO/IEC 17025:2017 in accordance with referenced procedures. Standards used to perform this calibration
are certified by or traceable to National Institute of Metrology ('Thail_anﬂ} and/or other recognized national
measurement institutes which realizes the units of measurement according to the International System of Units
(81 Unit).

Measurement uncertainties at the time of't_est are given where applicable. They are calculated in accordance with
the method described in The Expression of Uncertainty and Confidence in Measurement (M3003),

The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by coverage factor k=2 such that the coverage probability corresponds to approximately 95%. This
result of calibration was found accurate as shown on date and place of calibration onlv,

Standard Equipments

Description Serial No. Certificate No. Traceability Due Date
Sound Level Calibrator 141011576 CP20220161EA TISI: 22-LB0125 13-May-24

Authority of Calibration

Calibration Date : 05-Jan-2023
Issued Date : 10-Jan-2023
Calibrated By : Mr. Rattapong Janpanya

APTITECH Email. sales@aptitech-cal.com

50/40 Moo 5 T. Lat Sawai+ A-Lamlukka. Pathumthani 12150
Tel. +bb 2103-6290 Fax. +bk 2103-b2491

CALIBRATION REPORT

Certificate Number : SC230022
Calibration Method

The Unit Under Calibration (UUC) was calibrated by comparison measurement with sound level calibrator. The
calibration has been accomplished in an ambient environment controlled, base on the in-house calibration
procedure. The identification of the laboratory's calibration procedure emploved are CP-7.2-01-107

Calibration Results
Appearance and function of use ¢ Good
Results of Calibration Without any adjustment

Sound Level Measurement (Slow Mode)

Function UUC Range Standard Value UUC Reading UUC Error {¥) Uncertainty
LA 40-130 dB 9386 dB 936 dB -0.26 dB 0.60 dB
113.87 dB 113.6 dB -0.27 dB 060 dB
LC 40-130 dB 9386 dB 936 dB -0.26 dB 060 dB
113.87 dB 113.7 dB -0:17 dB 0.60 dB
8 d Level M t (Fast Mode)
Function UUC Range Standard Value UUC Reading UUC Error (£} Uneertainty
LA 40-130 dB 93.86 dB 936 dB -0.26 dB 060 dB
113.87 dB 1135 dB -0.37 dB 0.60 dB
Lc 40-130 dB 93.86 dB 936 dB -0.26  dB 0.60 dB
113.87 dB 3.5 dB -0.37 dB 0.60 dB

-— End of Certificate -

01-D01 (ROD, 04 /09
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CALIBRATION REPORT

Certificate Number : 8C230020

CERTIFICATE OF CALIBRATION

Certificate Number : SC230020

Customer . Pacific Laboratory Co.,Ltd. Calibration Method
Address : 14/5358 Moo 14 Tambol Bang Bua Thong, Amphoe Bang Thong,
Nonthaburi 11110 The Unit Under Calibration (UUC) was calibrated by comparison measurement with sound level calibrator. The

calibration has been accomplished in an ambient environment controlled, base on the in-house calibration
procedure. The identification of the laboratory's calibration procedure employed are CP-7.2-01-107

Description ¢ Sound Level Meter W,/O Number ¢ BC230020
Manufacturer 1 ACO Calibration Location : Laboratory Calibration Results
Model : B236 Ambient Temperature n 2R
Serial Number 1 222019 Ambient Humidity : 55+ 15 %RH Appearance and function of use s Good
1D. Number ¢ N/A Received Date : Od-Jan-23 Results of Calibration : Without any adjustment
. ] . . ; . . . i ) 5 d Level M; t (Slow Mode)
This certifies that the above instrument was calibrated in compliance with the Calibration Systems Requirement
of ISO/IEC 17025:2017 in accordance with referenced procedures. Standards used to perform this calibration Function UUC Range Standard Value UUC Reading UUC Error (#) Uncertainty
are certified or traceable to National Institate of Metrology (Thailand) and/or ather recognized national
h,y 5 : ) RESE j ! / : 8 "; LA 40-130 dB 93.86 dB 93.7 dB -0.16 dB 0.60 dB
measurement institutes which realizes the units of measurement according to the International System of Units
(SI Unit). 113.87 dB 1135 dB -0.17 dB 0.60 dB
Measurement uncertainties at the time of test are given where applicable. They are calculated in accordance with LC 40-130 dB 93.86 B 93.7 dB -0.16  dB 060 dB
the method described in The ExD_resmm of pnbeﬂamw _!.nd I.'.lonﬁderlce n Measurement (M3003). 113.87 dB 1136 dB 027 dB 060 dB
The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by coverage factor k=2 such that the coverage probability corresponds to approximately 95%. This
result of calibration was found accurate as shown on date and place of calibration onlv. 8 d Level M (Fast Mode)
Standard Equipments Function UUC Range Standard Value UUC Reading UUC Error (#) Uncertainty
Description Serial No. Certificate No. Traceability Due Date LA 40-130 dB. 93.86 dB 936 dB -0.26 dB 0.60 dB
Sound Level Calibrator 141011576 CP20220161EA TISI: 22-LBO125 13-May-24 113.87 dB 1136 dB 027 dB 060 dB
LC 40-130 dB 93.86 dB 936 dB -0.26 dB 060  dB
113.87 dB 113.6 dB -0.27 dB 060 dB
-~ End of Certificate -
Authority of Calibration

Calibration Date : 05-Jan-2023
Issued Date @ 10-Jan-2023
Calibrated By : Mr. Rattapong Janpanya
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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 31 January, 2023 Certification No. 038/23
Page : 1 of 2

Object ; Thermal Environment Monitor

Manufacturer : QUEST TECHNOLOGIES

Type : QUESTemp°34

Serial No. TEDO60012

Customer ! Pacific Laboratory Co.,Ltd.

14/5358 Moo 14, T. Bang Bua,

A.Bang Bua Thong, Nonthaburi 11110.

Calibration Condition : Temperature 25.1 °C  Barometric Pressure 1014.8 hPa
STANDARD THERMOMETER : Theodor Friedrich : Dry No.8390/94 Wet No, 8389/94
: testo, testo 645 Serial No. 02848057 : Thermoschneider No.6169 , No.6178

: TT-3 Serial 43BE04

Japan Meteorological Agcency

(AuiﬁormeﬂtSlgnatory)
= for the Chief }

-su\b\-Standard Instl'n’
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THAI METEOROLOGICAL DEPARTMENT

31 January, 2023

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

The Result of Calibration

Certification No. 038/23

Page : 2 of 2
Standard Temperature Sensor Reading
Temp. Dry Bulb Correction Globe Correction Wet Bulb Correction
i e = e e e G
50.08 49.9 0.18 50.0 0.08 49.9 0.18
41.02 41.0 0.02 41.1 -0.08 41.1 -0.08
30.45 30.4 0.05 30.5 -0.05 30.4 0.05

f ": .’ A

gl 0 % -F A - .., p \ 3 - L
Calibration & Test Section
oy k =7 v |

Meteorological Instruments E;@?::_iu
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Request No. 22-66/ 0323 MTCNo. PSL-H 0148/66

Certificate of Calibration

Customer : Envilab Co.,Ltd.

540, 540/1 Soi Bangkhae7, Bangkhae, Bangkok, 10160
Item : Thermo-Hygrometer (Area Heat Stress Monitor)
Model /Type : hs-32
Serial Number : MCE030043
Manufacturer : METROSONICS
Date of Request : 9 February 2023

Date of Calibration : 24 February 2023

The certifies the above equipment was calibrated in accordance with the recognised International
Standard ISO/IEC 17025:2017 and the operation according to procedure no. WLCP.18.

The reported expanded uncertainty of measurement is stated as the standard uncertainty
of measurement multiplied by the coverage factor & = 2, which for a normal distribution

corresponds to a coverage probability of approximately 95 %.

Calibrated by ; Approved by :

Photometry and 1 cmperaure Standards Laboratory

Ref. No:  2012266020900611003
Issued Date ; 8 March 2023

Page 1 of 4

The results relate only to the items tested/calibrated or value assigned.
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless wiritten permission is obtained from the governor of TISTR,

FM.BL.MTC.002 Rev.4

Head Office Office/Laboratory Office

35 Mu 3 Tambon Khlong Ha, Amphos Khlong Luang,  Soi 1C, Bangpoo Industrial Estate, Sukhumvit Road, 196 Fhahonyothin Road, Chatuchak, Bangkok 10900,
“hangwat Pathumthani 12120, Thailand Armphoe Muang, Changwat Sarnutprakan 10280, Thailand ~ Thailand

el. (66) 0 2577 9000 Tel. (66) 0 2323 1672-80 ext, 115, 116 Tel. (66) 0 2579 1121-30 ext 5219, 5225, 5217
ax. (66) 0 2577 9009 Fax. (66} 0 2323 9145 Fax. (66) 0 2579 8592

-mall - rumpaigtistr.orth Websitewww. tistr or.th E-mail @ mtceptistr.onth E-mail : sumalee@tistr.orth
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Request No.  22-66/ 0323 MTCNo. PSL-H 0148/ 66

Description of Unit Under Calibration :

Customer : Envilab Co.,Ltd.

Address ; 540, 540/1 Soi Bangkhae7, Bangkhae, Bangkok, 10160
Item : Thermo-Hygrometer (Area Heat Stress Monitor)

Serial Number : MCE030043

Calibration Required : Temperature at (20, 30, 40) °C

Ambient Condition : Ambient temperature (23 + 3) c

Relative humidity (55 £ 20) %
Laboratory Address : Photometry and Temperature Standards Laboratory
Soi 1, Bangpoo Industrial Estate, Sukhumvit Rd., Samutprakan

Reference Standard :

Digital Thermometer with Sensor, Model : F250H, S/N : 9345 008 2331, Sensor RTD Probe
No. RTD-01 and RTD-02 which was calibrated by Industrial Metrology and Testing Service
Centre, Certificate No. PSL-T 0786/65.

The temperature scale in use of this laboratory is the International Temperature Scale of 1990,

Calibration Procedure :
The certifies the above equipment was calibrated according to procedure no. WI.CP.18.

Support Equipment :
Temperature & Humidity Controlled Chamber, Model : 9141-5110, /N : 1205101

Adjustments : NONE

Page 2 of 4 PT.

The results relate only to the iterns tested/calibrated or value assigned,
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the governor of TISTR.

FM.BLMTC.002 Rev.4

Head Office Office/Laboratory Office

35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang,  Soi 1€, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahonyothin Road, Chatuchak, Bangkok 10900,
“hangwat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thailand  Thailand

el (66) 0 2577 2000 Tel. (66) 0 2323 1672-80 ext. 115, 116 Tel, (66) 0 2579 1121-30 ext. 5219, 5225, 5217
ax. (66) 0 2577 9009 Fax. {66) 0 2323 9165 Fax. {66) 0 2579 8592

-mail : rumpaigtistr.orth Websitewaww tistr.or.th E-mail : mtc@tistr.or.th E-mail : sumalee@tistr.or.th
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Request No.  22-66/ 0323

Results of Calibration :- ( /) Without Adjustment

Table : Temperature Measurement @ Wet Bulb

MTC No.

Average Average Correction Expanded
Measured Displayed Measured Uncertainty
Temperature of UUC of UUC of Measurement
(°C) (°C) (°C) *°C)

20.1 20.4 -0.3 0.50
30.0 29.9 0.1 0.50
40.0 39.6 0.4 0.50

Table : Temperature Measurement @ Dry Bulb

Average Average Correction Expanded
Measured Displayed Measured Uncertainty
Temperature of UUC of UUC of Measurement
(°C) (°C) (°C) *°0)

20.1 204 -0.3 0.50

30.0 29.8 0.2 0.50

40.0 39.5 0.5 0.50
Page 3 of 4

PSL-H 0148/ 66

() After Adjustment

PT.

The results relate only to the items tested/calibrated or value assigned.

Advertising the Report/Certificate and pu

blicity of the results axcept in full are prohibited unless written permission is obtained from the gavemor of TISTR,

iead Office
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CALIBRATION 0015

Request No.  22-66 /0323 MTCNo. PSL-H 0148/ 66

Results of Calibration :-

Table : Temperature Measurement @ Globe Bulb

Average Average Correction Expanded
Measured Displayed Measured Uncertainty
Temperature of UUC of UUC of Measurement
(°C) (°C) (°C) (x°0)
20.0 20.7 -0.7 0.50
30.0 29.6 0.4 0.50
40.0 394 0.6 0.50
Note : 1. This calibration was done without removing reservoir cover, white plates and

blackened copper sphere of the instrument.

2. The calibration data for instrument in this report is reported within the condition

existing at the time of measurement only.

...end of certificate. .,
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_ CALIBRATION 0015

Request No.  22-66 /0323 MTC No. PSL-H 0150/ 66

Certificate of Calibration

Customer : Envilab Co.,Ltd.

540, 540/1 Soi Bangkhae7, Bangkhae, Bangkok, 10160
Item : Thermo-Hygrometer (Area Heat Stress Monitor)
Model /Type : hs-32
Serial Number : MCG080040
Manufacturer : METROSONICS
Date of Request : 9 February 2023

Date of Calibration : 24 February 2023

The certifies the above equipment was calibrated in accordance with the recognised International
Standard ISO/IEC 17025:2017 and the operation according to procedure no. WL.CP.18.

The reported expanded uncertainty of measurement is stated as the standard uncertainty
of measurement multiplied by the coverage factor & = 2, which for a normal distribution

corresponds to a coverage probability of approximately 95 %.

Calibrated by : Approved by :

Photometry and Temperature Standards Laboratory

Ref, No : 2012266020900611005
Issued Date : 8 March 2023

Page 1 of 4

The results relate only to the itemns tested/calibrated or value assigned.
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the governor of TISTR.

FM.BL.MTC.002 Rev.4

Head Cffice Office/Laboratory Office

35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang,  Soi 1C, Bangpoo industrial Estate, Sukbumvit Road, 196 Phahonyathin Road, Chatuchalk, Bangkok 10900,
Changwat Pathumthani 12120, Thailand Armphoe Muang, Changwat Samutprakan 10280, Thaland  Thailand
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ANTISTR

Request No.  22-66/0323

MTC No.

Description of Unit Under Calibration :

Customer :

Address :

Item :

Serial Number :
Calibration Required ;

Ambient Condition :

Envilab Co.,Ltd.
540, 540/1 Soi Bangkhae7, Bangkhae, Bangkok, 10160
Thermo-Hygrometer (Area Heat Stress Monitor)
MCG080040
Temperature at
Ambient temperature (23 * 3) C

(20, 30, 40) °C

Relative humidity (55 £ 20) %

Laboratory Address :

Soi 1, Bangpoo Industrial Estate, Sukhumvit Rd., Samutprakan

Reference Standard :

Digital Thermometer with Sensor, Model : F250H, S/N : 9345 008 2331, Sensor RTD Probe
No. RTD-01 and RTD-02 which was calibrated by Industrial Metrology and Testing Service

Photometry and Temperature Standards Laboratory

Centre, Certificate No. PSL-T 0786/65.

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

Calibration Procedure :

The certifies the above equipment was calibrated according to procedure no. WLCP.18.

Support Equipment :

Temperature & Humidity Controlled Chamber, Model : 9141-5110, S/N : 1205101

Adjustments : NONE

Page 2 of 4

PSL-H 0150/ 66

PT.

The results relate only to the items tested/calibrated or value assigned.
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the governor of TISTR.

Head Office

35 Mu 3 Tambon Khlong Ha, Arnphoe Khlong Luang,

Changwat Pathumthani 12120, Thailand

Tel. (66) O 2577 G000

Fax. (66) 0 2577 9009

E-mail : rumpai@tistr.or.th Website:www tistr.orth

Office/Laboratory

Soi 1€, Bangpoo Industrial Estate, Sukhurmvit Road,
Amphoe Muang, Changwat Samutprakan 10280, Thailand
Tel. {66) 0 2323 1672-80 ext. 115, 116

Fax. (66) 0 2323 9165

E-mail : mtc@tistr.orth

FM.BL.MTC.002 Rev.d4

Office

196 Phahonyothin Road, Chatuchak, Banskok 10900,
Thailand

Tel. {66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2579 8592

E-mail : surnalee@tistr.or.th
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QQOTISTR CALIBRATION 0015
Request No.  22-66 /(0323 MTC No. PSL-H 0150/ 66
Results of Calibration :- ( /) Without Adjustment () After Adjustment

Table : Temperature Measurement @ Wet Bulb

Average Average Correction Expanded
Measured Displayed Measured Uncertainty
Temperature of UUC of UUC of Measurement
°C) (°C) °C) &F°C)
19.9 204 -0.5 0.50
30.0 30.2 -0.2 0.50
40.1 40.2 -0.1 0.50

Table : Temperature Measurement @ Dry Bulb

Average Average Correction Expanded
Measured Displayed Measured Uncertainty
Temperature of UUC of UUC of Measurement
O (°C) (°C) (x°C)

19.9 20.2 -0.3 0.50

30.0 30.2 -0.2 0.50

40.1 40.1 0.0 0.50
Page 3 of 4
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The results relate only to the items tested/calibrated or value assigned.
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the governor of TISTR.

Head Office

35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang,
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Office
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CALIBRATION 0013

Request No.  22-66 /0323 MTC No. PSL-H 0150/66

Results of Calibration :-

Table : Temperature Measurement @ Globe Bulb

Average Average Correction Expanded
Measured Displayed Measured Uncertainty
Temperature of UUC of UUC of Measurement
(°C) °C) (°C) (°C)
20.0 20.2 -0.2 0.50
30.0 30.1 -0.1 0.50
40.1 40.0 0.1 0.50
Note : 1. This calibration was done without removing reservoir cover, white plates and

blackened copper sphere of the instrument.
2. The calibration data for instrument in this report is reported within the condition

existing at the time of measurement only.

...end of certificalte. ..
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CALIBRATION 0015
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ATISTR

Request No.  22-66 /0323 MTC No. PSL-H 0149/66

Certificate of Calibration

Customer : Envilab Co.,Ltd.

540, 540/1 Soi Bangkhae7, Bangkhae, Bangkok, 10160
Item : Thermo-Hygrometer (Arca Heat Stress Monitor)
Model /Type : hs-32
Serial Number : MCG010014
Manufacturer : METROSONICS
Date of Request : 9 February 2023

Date of Calibration : 24 February 2023

The certifies the above equipment was calibrated in accordance with the recognised International
Standard ISO/IEC 17025:2017 and the operation according to procedure no. WI.CP.13.

The reported expanded uncertainty of measurement is stated as the standard uncertainty

of measurement multiplied by the coverage factor & = 2, which for a normal distribution

corresponds to a coverage probability of approximately 95 %.

Calibrated by : Approved by :

Photometry and Temperature Standaids Laboratory

Ref. No : 2012266020900611004
Issued Date : & March 2023

Page 1 of 4

The results relate only to the items tested/calibrated or value assiened.
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless wiitten permission is obtained from the governor of TISTR.
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CALIARATION G015

Request No.  22-66 /0323 MTC No. PSL-H 0149/ 66

Description of Unit Under Calibration :

Customer : Envilab Co.,Ltd.
Address : 540, 540/1 Soi Bangkhae7, Bangkhae, Bangkok, 10160
Item : Thermo-Hygrometer (Area Heat Stress Monitor)
Serial Number : MCG010014
Calibration Required : Temperature at (20, 30, 40) °C
Ambient Condition : Ambient temperature (23 L 3) C
Relative humidity (55 £ 20) %
Laboratory Address : Photometry and Temperature Standards Laboratory

Soi 1, Bangpoo Industrial Estate, Sukhumvit Rd., Samutprakan

Reference Standard :
Digital Thermometer with Sensor, Model : F250H, S/N : 9345 008 2331, Sensor RTD Probe

No. RTD-01 and RTD-02 which was calibrated by Industrial Metrology and Testing Service
Centre, Certificate No. PSL-T 0786/65.

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

Calibration Procedure :
The certifies the above equipment was calibrated according to procedure no. WL.CP.18.

Support Equipment :
Temperature & Humidity Controlled Chamber, Model : 9141-5110, S/N : 1205101

Adjustments : NONE

Page 2 of 4 7.

The results relate only to the items tested/calibrated or value assigned.
Advertising the Repornt/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the governor of TISTR.

FM.BL.MTC.002 Rev.4
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CALIBAATION 0015

Request No. 22-66/0323 MTCNo. PSL-H 0149/66

Results of Calibration :- ( /) Without Adjustment () After Adjustment

Table : Temperature Measurement @ Wet Bulb

Average Average Correction Expanded
Measured Displayed Measured Uncertainty
Temperature of UUC of UUC of Measurement
(°C) °C) (°C) (x°0C)
19.9 20.2 -0.3 0.50
30.0 30.0 0.0 0.50
40.1 39.8 0.3 0.50

Table : Temperature Measurement @ Dry Bulb

Average Average Correction Expanded
Measured Displayed Measured Uncertainty
Temperature of UUC of UUC of Measurement
(°C) (°C) °C) & °C)
19.9 20.1 -0.2 0.50
30.0 30.0 0.0 0.50
40.1 399 0.2 0.50
Page 3 of 4 oT.
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Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the governor of TISTR.
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CALLARATION #015

Request No.  22-66 /(323 MTC No.

Results of Calibration :-

Table : Temperature Measurement @ Globe Bulb

PSL-H 0149/ 66

Average Average Correction Expanded
Measured Displayed Measured Uncertainty
Temperature of UUC of UUC of Measurement
(°C) (*C) (°C) #°C)
20.0 204 -0.4 0.50
30.0 30.0 0.0 0.50
40.1 39.6 0.5 0.50
Note : 1. This calibration was done without removing reservoir cover, white plates and

blackened copper sphere of the instrument.

2. The calibration data for instrument in this report is reported within the condition

existing at the time of measurement only.

...end of certificate. ..
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Calibratech Co.,Ltd.

7106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthabun 11120 CALIERATION N030
Tel{02) 964-6211 Fax.(02) 964 5155, ¢ mail ; calibratech. cali@yahoo.com. calibratech _cali@hotmail.com

Certificate of Calibration

Certificate No. : 65-420108-1 Page : 10f2

Submitted by : Pacific Laboratory Co..Ltd.
14/5358 Moo 14, T. Bang Bua Theng. A. Bang Bua Thong. Nonthaburi 11110 Thailand

Equipment : pH Meter with eleetrode

pH meter

Manufacturer : Eutech Model : pH 700

Range : N/A pll Resolution : 0.01 pH

Serial No. @ 2841305 ID No. : LAB-PH-002

Electrode

Model : N/A Scrial No. ;309334
Environment : On site calibration was carried out at the Laboratory Pacific Laboratory Co..1.1d.

Ambient Temperature :© (25210 258)'C
Relative Humidity ; (500 535) %
Date of Received : 17 December 2022
Date of Calibration : 17 December 2022
Date of Issue : 19 December 2022

Calibrated by : Bunjerd Masri

Calibration Method :  1-house method CAL-M4201 direct measurement by using standard voltage calibrator
and using certificd reference material (CRM)
Reference Standard Instruments : This certification is traceable to the International System of Units

I. Multiproduct Calibrator

ID No. Cert. No. Due Date Traceability
400005 SG-1-00473/64 27 Aug 2023 National Institute of Metrology Thailand (NIMT)
2. Standard Buffer Solution

pH Cert. No. Lot No. Exp. Date Traceability
4.008 61235182 857394 |1 Dee 2024 CPA Chem Lid. Aceredited 10 150 17034 and ISO/JALEC 17025
6.986 61267169 857395 11 Dee 2023 CPA Chem Ltd. Aceredited 10 180 17034 and 1SO/EC 170253
10.010 61260481 857396 11 Dee 2023 CPA Chem Ltd. Aceredited to 18O 17034 and ISO/IEC 17025

Approved hy

The Uncertainties are for a confidence probability of approximately 95%

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

AL-F0031-03
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CAL

Calibratech Co..Ltd.
TH0e-T7 Moo 2. Sukhaprachasan 3 Rd.. Bangpood. Pakkred, Nonthaburi 11120

Tel(02) 9646211 Fax.(02) 964-51 55, e-mail . calibratech_cal@ vahoo.com, calibratech _calf@hoimail.com

Certificate of Calibration

Certificate No. :  65-420108-1

Page : 2 of 2

Result of Calibration :
UUC Condition As-Received 1 Good
Function : Electrical measurement
pH meter

Performing standard curve by Multiproduet Calibrator at pH (4,7,10)

Adjusiment Curve Applied Voltage | Nominal Value | UUC Reading Correction Uncerlainty
al nominal pH ( mV) { pH ) ( pH)|{ mV) { mV) (+mV)
177 4800 4 4.00 1773 0.0 012
1.7.10 0.0000 7 7.00 0.0 0.0 1.0K6
-177.4800 10 10,00 -177.5 0.0 .12
Function : pH meter with elecirode
Performing a three - buller standard curve using bufter nominal pH (4.7,10)
Adjustment Curve Standard Buffer | UUC Reading Correction Uneertainty
at nominal pH { pH} {pH) (pH) (+pH)
4,008 4.0 040 0.0097
A7, 10 06H.9806 700 (L] 0ot
TGO 10001 0.61) 0.4

Remark

UUC = Unit Under Calibration

Fhis result of calibration was found aceurale as shown on date and place of calibration only.

This reported uncertainty o measurment was based on a standard uncertainty multiplied by a coverage factor k =2

providing a level of confidence ol approximately 95%

AL-FOU3 1-03
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Calibratech Co.,Ltd. b St-Tis'
st - NSC-TISI=-TIS 17075
7 7 Moo 2, Sukbaprechasan 3 Re., Bangpood, Pakkred, Nonthaburi 11120 CALIBRATION 0030
Tl 020 964-6211 Fax (02) 964-5155. e-nil : calibratech_ calayahoo.com, calibratech _cal@hotmail.com

Certificate of Calibration

Certificate No. : 65-4000648-1 Page : 1 of2

Submitted by : Pacific Laboratory Co. 1id
14/5358 Moo 14, T. Bang RBua Thong. A. Bang Bua lhong. Nonthaburi 11110 Thatland
Equipment : Digital Thermometer with Thermistor probe

Temperature Indicator

Manulacturer : Futech Model : pil 700
Range : N/A C Resolution : 0.1 'C
Serial No. : 2841305 1D No. LAB-PH-0O02
[hermistor probe
Model - N/A Sheath Material @ Stainless
Diameter : 3 mim. Length 1S mm.
Serial No. : PHSTEMBOIP 049 ID No. LAB-PIH-D02
Environment : On site calibration was earvied out at the Laboratory. Pacific Laboratory Co., Lid
Ambient Temperature (25.21w238) "C
Relative Humidity : (50 10 55) %
Line Voltage : (220.0 10 222.0) VAC
Date of Received : 17 December 2022
Date of Calibration : 17 December 2022
Date of Issue : 19 December 2022
Calibrated by : Bunjerd Masn
Calibration Method : This instrument was calibrated by In-house method comparison technique CALL-M4003

by compared with PR L in the liquid bath at the constant controlled temperature.
The temperature scale used was based on 1TS-90
Reference Standard Instruments : This certification is traceable to the International System of Units

1. Platinum Resistance Thermometer (PRT)

1D No. Cert. No. Due Date Iraceability

400002 TT-0074-22° 20 Jun 2024 National Institute of Metrology Thailand (NIMT)
2. Standard Digital Thermometer

1D No. Cert.No.  Due Date Traceability

400033 2211569 22 Feb 2024 National Institute of Metrology Thailand (NIMT)

Approved by

The Uneertainties are for a conlidence probability ol approximately 95%

This cerilicate may not be reproduced ather than in full except with the prior writlen approval of the Calibratech Co..Lid.

AL-FO031-03 e
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Calibratech Co.,Ltd.
7/106-T Moo 2, Sukhuprachasan 3 Rd., Bangpond. Pakkred, Nonthabur 11120
Tel(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech. cali@yahoo.com. calibratech.cal@hounail.com

Certificate of Calibration
Certificate No. 1 65-400648-1 IPage : 2 of 2

Result of Calibration : Without Adjustment

ULC Condition As-Received @ Gond

Function : Temperature measurement
tmmersion Depth|Standard Reading]  UUC Reading Correction Uncertainty
{mm: ) L (MED () (+"C)
(= 25.003 248 0l 019
Remark

LUC « Unit Under Calibration

This result of calibration was Tound securate as shown on date and place of calibration only.
This reported uncertainty of measurement was based on a standard uncertainty multiplicd by a coverage lactork = 2,

providing a level of conlidence of approximately 95%

[E1yelE
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QUALITY CALIBRATION CO.,LTD. SN,
235 Petchkasem 63/2 Road, Laksong, Bangkac, Bangkok 10160 % s -

Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584 g R
www.qcalibration.com DS NCTISnS s
CERTIFICATE No : 22M8888 PAGE : 1 0OF 2

REFERENCE No : 66223-2
Certificate of Calibration

EQUIPMENT : DIGITAL BALANCE
MANUFACTURER - SHIMADZU

MODEL 3 AF225WD

SERIAL No q D316301828

ID No : LAB-BL-003

CONDITION AS RECEIVED : USED ITEM

SUBMITTED BY : PACIFIC LABORATORY CO., LTD.

14/5358 MOO. 14 TAMBOL BANGBUA THONG
AMPHOE BANG NUA THONG, NONTHABURI

11110
CALIBRATED BY ; ATSAWIN Y.
CALIBRATION DATE : 01-Aug-22
APPROVED BY ol A
ISSUED DATE : 02-Aug-22
RECEIVED DATE : 01-Aug-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 : 22M8888 PAGE : 2 OF 2
Calibration Report
EQUIPMENT DIGITAL BALANCE MODEL AF225WD
MANUFACTURER SHIMADZU S/N D316301828
ID No LAB-BL-003 RECEIVED DATE 01-Aug-22
AIR PRESSURE 1005mbar + 1mbar CALIBRATION DATE 01-Aug-22
AMBIENT TEMPERATURE 25°C+1°C RELATIVE HUMIDITY 56 %RH + 10 % RH
CONDITION OF THIS RESULTS CALIB 10N

L. THIS INSTRUMENT WAS CALIBRATED BY ACCORDING T

STANDARD WEIGHT. THE BALANCE WAS ADJUSTED

BALANCE HAS NO ZERO TRACKING FUNCTION,

2. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT
1) STANDARD WEIGHT SET
2) STANDARD WEIGHT
3) STANDARD WEIGHT

MODEL SERIAL No CERTIFICATE No
E2 QK-1-151 C02210415
E2 C02210419
E2 QK-1-349 M21032358

O UKAS LAB 14 EDITION 6:2019 BY USING KNOWN WEIGHT
USING WEIGHT OF QUALITY CALIBRATION TO ADJUST. THE
REPEATABILITY WAS MEASURED BY USING 10 REPEATED
VERING 10 POINTS, EVENLY SPREAD OVER THE RANGE. THE

DUE DATE
09-Feb-23
10-Feb-23
26-Mar-23

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

£

RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT

I. ZERO SETTING FUNCTION : NORMAL

2. TARE FUNCTION : NORMAL

3. REPEATABILITY OF READING AT 200 £ WAS 0.000045 g
4. DEPARTURE FROM NOMINAL VALUE/ LINEARITY

- THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.
5. THIS CERTIFICATE 1S TRACEABLE TO THE INTERNATIONAL
- NATIONAL INSTITUTE OF METROI

SYSTEM OF UNIT MAINTAINED AT:-
AOGY (THAILAND) THROUGH CENTRAL BUREAU OF WEIGHTS&MEASURES

NOMINAL VALUE (&) BALANCE READING (g) CORRECTION (g) UNCERTAINTY (+ g)
0.000 0.0000 0.0000 0.000075
0.001 0.0010 0.0000 0.000075
0.010 0.0100 0.0000 0.000075
0.050 0.0500 0.0000 0.000076
0.100 0.1000 0.0000 0.000075
1.000 1.0000 0.0000 0.000077
2.000 2.0000 0.0000 0.000077
5.000 5.0000 0.0000 0.000079
20.000 20.0000 0.0000 0.000086
50.000 50.0000 0.0000 0.00011
100.000 100.0001 -0.0001 0.00019
150.000 150.0001 -0.0001 0.00026
200.000 200.0000 0.0000 0.00032
5. OFF CENTER LOADING ERROR
POINT READING (g)
1 100.0000
3 1 4 2 100.0000
3 100.0000
2 5 4 100.0000
5 100.0000
OFF-CENTER LOADING 0.0000

NOTE: THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER!

THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED

S PLACE AT LABORATORY AREA

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

ON A STANDARD UNCERTAINTY MUL

F-G
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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 : 22T8890 . 3 PAGE:10F2
REFERENCE No : 662234

Certificate of Calibration

EQUIPMENT 3 INCUBATOR

MANUFACTURER : AQUA LYTIC

MODEL : TCI1358

SERIAL No : 0614/000033

ID No : LAB-IB-001

CONDITION AS RECEIVED : USED ITEM

SUBMITTED BY : PACIFIC LABORATORY CO., LTD.

14/5358 MOO. 14 TAMBOL BANGBUA THONG
AMPHOE BANG NUA THONG, NONTHABURI 11110

CALIBRATED BY : CHAICHARN CH.

CALIBRATION DATE

'

01-Aug-22

APPROVED BY

ISSUED DATE

RECEIVED DATE 3

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 : 22T8890 PAGE :2 OF 2
Calibration Report

EQUIPMENT INCUBATOR

MANUFACTURER AQUA LYTIC

MODEL : TC1358

ID No : LAB-IB-001 S/N 3 0614/000033

RECEIVED DATE ; 01-Aug-22 CALIBRATION DATE 01-Aug-22

AMBIENT TEMPERATURE : 26°C+:1°C RELATIVE HUMIDITY 53 %RH + 10 %RH

CONDITION OF THIS RESULTS OF CALIBRAT ON
1. THIS INSTRUMENT WAS CALIBRATED ACCORDING TO TLAS
TYPE K UNDER NO LOAD CONDITION. THE THERMO
THERMOCOUPLE IN EACH OF THE EIGHT CORNERS OF
TO 10 em. AND PLACED THE NINTH THERMOCOUPLE WI
UNIFORMITY WAS MEASURED BETWEEN REFERENCE P

]

- REFERENCE STANDARD INSTRUMENTS :-

G-20 BY COMPARISON WITH CALIBRATED THERMOCOUPLE

COUPLES WERE PLACED ON NINE POINTS AND LOCATED ONE
THE CHAMBER AND WAS AWAY FROM THE EACH WALL OF 5 cm

ROBE AND OTHER PROBES AT THE SAME TIME.

THIN 2.5 em. OF THE GEOMETRIC CENTER OF THE CHAMBER. THE

INSTRUMENT MODEL ERIAL No CERTIFICATE No DUE DATE
1) DATA LOGGER WITH TC TYPE K HYDRA 2635A 8009008 22T7512 05-Jul-23

(7]

- THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATIO

4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.
3. THIS CERTIFICATE IS TRACEARLE 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

N ONLY.

3

Overall Ambient Temperature around the Chamber (°C) variation ; 7

Overall Line Voltage (V) variation : 10

Instrument Condition : Normal

CHAMBER PERFORMANCE
Controller Indicating Temperature | Temperature Overall
Temperature | Temperature Stability Uniformity Variation
(0] Q) *C) (0 Q)
20.0 20.0 0.63 0.48 1.43
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 20.07 | 20.08 | 20.07 | 20.07 | 20.11 | 20.07 | 2001 19.96 | 19.83 0.91
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
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QUALITY CALIBRATION CO.,LTD. S,

ST
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 —
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584 :"{ //_\\.—..,\ 3
www.qcalibration.com KA F:T.\.\-"“\‘ NSCTIS-TISI 25
CERTIFICATE No : 22T8889 PAGE : 1 OF 2

REFERENCE No ; 66223-3
Certificate of Calibration

EQUIPMENT : HOT AIR OVEN
MANUFACTURER - MEMMERT

MODEL : UNS55

SERIAL No ! B214.1879

ID No : LAB-OV-001

CONDITION AS RECEIVED : USED ITEM

SUBMITTED BY : PACIFIC LABORATORY CO., LTD.

14/5358 MOO. 14 TAMBOL BANGBUA THONG
AMPHOE BANG NUA THONG, NONTHABURI 11110

CALIBRATED BY : CHAICHARN CH.
CALIBRATION DATE : 01-Aug-22
APPROVED BY

ISSUED DATE : 02-Aug-22
RECEIVED DATE : 01-Aug-22

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR 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 : 2278889

EQUIPMENT
MANUFACTURER
MODEL

ID No

RECEIVED DATE

AMBIENT TEMPERATURE

INSTRUMENT
1) DATA LOGGER WITH TC TYPE K

Calibration Report

HOT AIR OVEN
MEMMERT
UNS5
LAB-OV-001
01-Aug-22

26°C+1°C

CONDITION OF THIS RESULTS OF CALIBRATION

1. THIS INSTRUMENT WAS CALIBRATED ACCORDING TO TLAS G-20 BY COMPARISON WITH CALIBRATED THERMOCOUPLE
TYPE K UNDER NO LOAD CONDITION, THE THERMOCOUPLES WERE PLACED ON NINE POINTS AND LOCATED ONE
THERMOCOUPLE IN EACH OF THE EIGHT CORNERS OF THE CHAMBER AND WAS AWAY FROM THE EACH WALL OF 5 cm
TO 10 cm. AND PLACED THE NINTH THERMOCOUPLE 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 :-

MODEL

HYDRA 2635A

SN

CALIBRATION DATE
RELATIVE HUMIDITY

PAGE:2 OF 2

B214.1879
01-Aug-22

53 %RH + 10 %RH

SERIAL No CERTIFICATE No DUE DATE
7903007 2277512 05-Jul-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 QUALITY CALIBRATION CO.LTD.

RESULT OF CALIBRATION :-

WITHOUT ADJUSTMENT
GENERAL INFORMATION

3

Overall Ambient Temperature around the Chamber (°C) variation : 0

Overall Line Voltage (V) variation : 10

Instrument Condition ;: Normal

Chamber Size (W*L*H): 40*33*40 cm

5
CHAMBER PERFORMANCE
8 | Controller Indicating Temperature | Temperature Overall
/ 7 Temperature | Temperature Stability Uniformity Variation
TRONT &) (°C) #°C) ) )
104.0 104.0 0.41 1.27 1.41
180.0 180.0 0.67 2.27 2.44
TEMPERATURE MEASUREMENT ACCURACY TEST
Controller | Indicating Measured Temperature (°C) at Spread Locations Uncertainty
Temp (°C) | Temp (°C) #1 #2 #3 a4 Ref. 5 #6 #7 #8 #9 (£°C)
104.0 104.0 104.09 | 103.96 | 103.60 | 103.84 | 103.93 | 103.57 | 103.64 | 103.15 103.76 0.83
180.0 180.0 179.96 | 179.74 | 179.20 | 179.71 | 180.02 | 179.24 | 179.40 | 178.55 179.70 1.2

NOTE | : 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 STA
COVERAGE FACTOR k

END OF CALIBRATION REPORT

NDARD UNCERTAINTY MULTIPLIED BY A
=2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.
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QUALITY CALIBRATION CO.,LTD. S,
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160

K<

Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584 V/..‘_.";\\;:
www.qgcalibration.com % 'ﬁ\:\" m@g
CERTIFICATE No : 22T8896 PAGE: 1 OF 2

REFERENCE No : 66224-2

Certificate of Calibration

EQUIPMENT WATER BATH

MANUFACTURER : MEMMERT

MODEL WNB22

SERIAL No L514.0184

1D No LAB-WB-001

CONDITION AS RECEIVED : USED ITEM

SUBMITTED BY PACIFIC LABORATORY CO., LTD.
14/5358 MOO. 14 TAMBOL BANGBUA THONG
AMPHOE BANG NUA THONG, NONTHABURI 11110

CALIBRATED BY ; CHAICHARN CH.

CALIBRATION DATE : 01-Aug-22

APPROVED BY

ISSUED DATE :

RECEIVED DATE

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 : 22T8896 PAGE:2 OF 2
Calibration Report

EQUIPMENT WATER BATH

MANUFACTURER MEMMERT MODEL : WNB22

ID NUMBER 3 LAB-WB-001 SERIAL NUMBER 5 L514.0184

RECEIVED DATE H 01-Aug-22 CALIBRATION DATE > 01-Aug-22

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

CONDITI OF THIS RESULTS OF CALIBRATION

1. 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.

. REFERENCE STANDARD INSTRUMENTS :-

=]

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) DATA LOGGER WITH RTD 2625A 6603614 2277514 05-Jul-23

L

- THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY.
. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.
- THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-
- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH QUALITY CALIBRATION CO..LTD.

LT I

RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT
GENERAL INFORMATION
Overall Variation of Ambient Temperature around the Bath (°C): 1.5
iy 7 Overall Variation of Line Voltage (V) : 11
et ey X E Instrument Condition : Normal
i =1
&7
BATH PERFORMANCE
/ Controller Indicating Temperature | Temperature Overall
= ] Temperature | Temperature Stability Uniformity Variation
PROBE INSTALLATION {s) (¢C) L) (C) 0
POSITION IN THE BATH 85.0 85.0 0.16 0.12 0.33
95.0 95.0 0.17 0.09 0.35
TEMPERATURE MEASUREMENT ACCURACY TEST
Controller | Indicating Measured Temperature (°C) at Spread Locations Uncertainty
Temp (°C) | Temp (°C) #1 #2 #3 #4 Ref. 5 (x°0)
85.0 85.0 84.71 84.72 84.66 84.70 84.77 0.23
95.0 95.0 94.71 94.71 94.72 94.66 94.75 0.24

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
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SN2
= Certificate of Calibration
',,’{4’ f‘,\, “\\\\-:-
Yaiee NSC-TISI-TIS 17025
Lalibration 007

Equipment: SPECTROPHOTOMETER Certificate No.: C06220575
Model: DR1800 Issued Date: 10 November 2022
Serial No. (or ID.): 141350001007 Job No.: KSPR2214072
Manufacturer: HACH Page: 1 of 2
Condition: In Condition

Customer: Pacific Laboratory Co., Ltd.

14/5358 Moo 14, T. Bang Bua Thong,
A. Bang Bua Thong, Nonthaburi 11110 Thailand

Environment Condition: Temperature 23 °C ;- 2 °C
Humidity 50  %RH + 15  %RH
Calibration Place: Environment Laboratory, DKSH Technology Limited.

2533 Sukhumvit Road, Bangchak,
Phrakhanong, Bangkok 10260 Thailand

Calibration By: Mr.Wasan Nuchnabee

Calibration Date: 10 November 2022

The Method used: In house method, CAL-WI-24, base on ASTM E 275-08 and ASTM E 387-04
Traceability: This certificate is traceable to the CRM maintained by National Institute of Standards and

Technology (NIST) through Starna Scientific Limited.
The standard for Wavelength Certificate No. 97349 and 97350
The standard for Photometric Certificate No. 9112739

This cenmcaie 1s 1IS5Ued e UNits of Mmeas t according to the Intemnational System of Units (SI). It provides traceablilty of measurement to intemational or
national standard or other recognized national standard laboratories.

The measurement uncertainty stated Is the expanded 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).

These results may be affected by deviations from specified conditions. The results relate only to the items tested, callbrated or sampled. The report shall not be

reproduced except in full without approval of DKSH Technology Limited.

1 Rimorey maTulal drin

DKSH Technology Limited

2533 nuUUATRTM BTHLNEIN AR Tuue njlmmnmues 10260

2533 Sukhumvit Road, Bangchek, Phrakhanong, Bangkok 10260

Phone: +66 2638 T000  Email: info.calibration@dksh.com  Website: www.dksh.com/scientific-thailand

Ca ¥ ¥ sureme

Delivering Growth - in Asia and Beyond. CAL-FM-CD6-15: 12 Sep 2022


Admin
Rectangle

Admin
Rectangle


&= DKSH

Certificate No.: C06220575 Page 2 of 2
Calibration Results:
Without Adjustment
Wavelength Accuracy (nm), The spectral bandwidth of Std at 5 nm and UUC at 5 nm
Standard Wavelength Unit Under Callbration Correction Uncertainty
361.40 360 1.40 0.59
418.40 417 1.40 0.59
537.00 537 0.00 0.59
638.00 637 1.00 0.59
747.61 747 0.61 0.59
Photometric Accuracy (Absorbance)
Wavelength Standard absorbance Unit Under Callbration Correction Uncertainty
0.0000 0.000 0.0000 0.0045
0.2899 0.283 0.0069 0.0045
420 nm
0.5170 0.509 0.0080 0.0045
1.0286 1.020 0.0086 0.0045
0.0000 0.000 0.0000 0.0045
0.2837 0.279 0.0047 0.0045
440 nm
0.5074 0.503 0.0044 0.0045
1.0071 1.000 0.0071 0.0045
0.0000 0.000 0.0000 0.0045
0.2487 0.243 0.0057 0.0045
465 nm
0.4593 0.456 0.0033 0.0045
0.9322 0.929 0.0032 0.0045
0.0000 0.000 0.0000 0.0045
0.2434 0.241 0.0024 0.0045
546.1 nm
0.4649 0.463 0.0019 0.0045
0.9457 0.944 0.0017 0.0045
0.0000 0.000 0.0000 0.0045
0.2570 0.254 0.0030 0.0045
590 nm
0.5035 0.501 0.0025 0.0045
1.0022 1.000 0.0022 0.0045
0.0000 0.000 0.0000 0.0045
0.2560 0.252 0.0040 0.0045
635 nm
0.4968 0.493 0.0038 0.0045
0.9713 0.969 0.0023 0.0045
uin Ry imaTuTal dvin
Sy eswy L The End of Certificate

2533 ouusn wrrrHn e True njanmvuss 10260

2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
Phone: +66 2639 7000 Email: info.calibration@@dksh.com  Website: www.dksh com/scientific-thalland

Delivering Growth - in Asia and Beyond.

CAL-FM-C06-15: 12 Sep 2022



TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES

534/4 PATTANAKARN ROAD SOT 18. SUANLUANG, SUANLUANG BANGKOK 10250

TEL.0-2717-3000-29  FAX. 0-2719-9484

Cert. No.: 23LM28
Page.: 1 of 3

Certificate of Calibration

Equipment : COD Tester
Manufacturer : Hanna

Model : H1839800-02

Serial No. : 04500100101

ID No. : LAB-CD-002

Submitted by : Pacific Laboratory Co.,Ltd.

14/5358 Moo 14 Tambol Bang Bua Thong,
Amphoe Bang Bua Thong,
Nonthaburi 11110

Location : TPA Calibration Lab.
Received Order : 16 February 2023
Calibration Date : 2 March 2023

Ambient Temperature : (26 +£10)°C

Relative Humidity : (50+30)%
Calibrated by : Krisda Malee

Approved by :

( ) Pornthippa Tameyakul
(¥ ) Malee Butkruea
() Suwit Imjai

Issue Date : 9 March 2023

The Uncertainties are for a confidence probability of approximately 95%.

This certificate may not be reproduced other than in {ull, except with the prior wrinen

approval of the head of Calibration and Testing Equipment Services.

A 0010656
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Equipment : COD Tester
Condition As-Received : Used ltem
Reference : 2302-0617WN-1

Procedure Used :-

Cert. No.:
Page.:

As agreed with customer the calibration was perform using in-house calibration method according to
directed measurement method with Data Acquisition which connected with Thermocouple Type T.
The temperature scale used was based on ITS-90.

Condition of this result of calibration
1. Reference standard instrument:-

23LM28
20f3

Instrument Model Serial No. Cert. No. Due Date
1) Data Acquisition 34970A MY44073381 22LM78/1 12 May 2023
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certification is traceable to the International System of Unit.
Result of Calibration :- (* ) Without Adjustment
Function of UUC* : Temperature Source
Heat transfer medium used :  Alumina (Alumiium Hydroxide)
Environment during calibration
.~ |Beginning] End
@ @ @ Temp.(°C) 25 24
@ o REL.Humi.(%) 50 51
. AC Supply (Volt) 220 221
@ @ @ @ @ Position : 21 22 23 24 25
@ @ Ref. Sta./ID No:| 20-01TC-01[20-01TC-02]20-01TC-03| 20-017C-04| 20.017C-05
Position : 16 17 18 19 20
@ @ @ @ @ Ret. Std./ID No.:| 20-01TC-06|20-01TC-07| 20-01TC-08|20-01TC-08] 20-01TC-10
Position : 11 12 13 14 15
EZIHANNA Rf. Std.AD No.:| 20-01TC-01/20-01TC-02|20-01TC-03[20-01TC-0420-01TC-05
W instrumers :
Position : 6 T 8 9 10
- Ref. Std./ID No.:| 20-01TC-06| 20-01TC-07|20-01TC-08[20-01TC-08[20-017C-10
Eas. Position : 1 2 3 4 5
2 :gig?gn Ref. Std./ID No.:| 20-01TC-01|20-01TC-02{ 20-01TC-03|20-01TC-04| 20-01TC-05

Yy,

a 1151965




Equipment ; COD Tester Cert. No.: 23L.M28

Condition As-Received : Used Item Page.: 3 0of 3
Reference : 2302-0617WN-1
Result of Calibration :- (*) Without Adjustment
Function of UUC* ; Temperature Source
Calibration Point : 150.0 °C
UU.Ci UU(_:* Measured Temperature ( °C ) Stability | Uncertainty Coverags
Setting |Reading Factor
(°C) | (°C) Position (£°C) (£°C) k
21 22 23 24 25
149.730 | 149.845 | 149.279 | 150.508 | 149.119
16 17 18 19 20
150.048 | 150.313 | 151.045 | 150.224 | 149.083
150.0 | 150.0 . L L, 14 L 0.29 1.1 2
150.084 | 149.769 | 151.078 | 150.483 | 149.028
6 7 8 9 10
149.912 | 150.324 | 150.448 | 151.155 | 149.947
1 2 3 4 5
150.101 [ 149.921 | 149.923 | 150.488 | 149366

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

Temperature stability : One-half of the greatest maximum difference of measured temperature at any one sensor.
UUC™ : Unit Under Calibration

Note : The reported uncertainty of measurement was included stability and excluded uniformity .

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-

a 1151964
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