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opA0| QUALITY CALIBRATION CO.,LTD.

F"..:;:E:.: 235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
'y Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584
MSC-TISI-TES 7025
CALIERATION HHS
CERTIFICATE No : 23E8494 PAGE: 1 OF 3

REFERENCE No : 70413-1
Certificate of Calibration

EQUIPMENT 2 pH METER

MANUFACTURER g HANNA

MODEL : HI 3512

SERIAL No : TH118035

ID No - pHO4/56

CONDITION AS RECEIVED USED ITEM

SUBMITTED BY : 5.P.5. CONSULTING SERVICE CO., LTD.

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

CALIBRATED BY : ATSAWIN Y.

CALIBRATION DATE : 06-Sep-23

APPROVED BY

ISSUED DATE : 06-Sep-23

RECEIVED DATE : 31-Aug-23

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

F-GOTO REV 03



QUALITY CALIBRATION CO.,LTD.
2335 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-3402, (662) 444-0152-3, Fax (662) 809-4584

CERTIFICATE No ; 23E8494 PAGE:2OF 3

Calibration Report

EQUIPMENT pH METER

MANUFACTURER HANNA MODEL HI 3512

D Mo pHO4/56 SERIAL NUMBER THI118035
RECEIVED DATE 31-Aug-23 CALIBRATION DATE (6-Sep-23
AMBIENT TEMPERATURE I EEITE RELATIVE HUMIDITY 30 % RH = 10% RH

CONDITION OF THIS RESULTS OF CALIBRATION

1. THIS INSTRUMENT WAS CALIBRATED BY DIRECT MEASUREMENT METHOD BASED ON WI-TQ-062 AND WI-TQ-063. THE
DISPLAY UNIT WAS TESTED BY GEMERATING STANDARD VOLTAGE TO THE UNIT AND READ THE VALUE COMPARED
WITH CALCULATED WVALUE. THE DISPLAY AND ELECTROD WAS CALIBRATED BY USING STANDARD pH BUFFER

2, REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL M CERTIFICATE No DUE DATE

o S LOT No
1) pH STANDARD SOLUTION 00651-06 CC767907 4880-13836406 29-Dec-24
2) pH STANDARD SOLUTION 00651-08 CCT65602 4%R1-13737019 18-Mov-24
3) pH STANDARD SOLUTION 00631-10 CCT6T180 ABB2-13813369 14-Dc-24
4) PROCESS CALIBRATOR CA150 9156079 2IEL312 19-Apr-24
5) BATH 260014 1247 48074 22T9870 13-Sep-23
6) THERMOMETER WITH PROBE 421504 35000379 22T9904 13-5ep-23

3. THE CERTIFICATE IS VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE DATE AND PLACE OF CALIBRATION ONLY.
4. THIS RESULT EXCLUDE LONG TERM STARILITY OF THE UNIT UNDER CALIBRATION.
5. THIS CERTIFICATE I8 TRACEABLE TO SI UNIT MAINTAINED AT :-
- NATIONAL INSTITUTE OF STANDARD AND TECHNOLOGY, USA.,
- NATIONAL INSTUTITE OF METROLOGY (THAILAND)
RESULT OF CALIBRATION : ADJUSTMENT

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

my 0] ] CORRECTION U LINCERTAINTY OF COVERAGE
APPLIED READING {mV) (m%) READING (pH) MEASUREMENT FACTOR
= mV) k
414.11 414.6 -0.49 -0.290 0.15 2.00
354.95 3554 -0.45 0.741 0.15 2.00
295.80 296.3 -0.50 1.773 0.15 2.00
236.64 237.1 -0.46 2.804 0.15 2.00
177.48 ] -0.42 3.835 0.15 2.00
118.32 118.7 -0.38 4.867 0.13 2.00
59.16 59.6 -0.44 3.895 0.15 2.00
0.00 0.4 -0.40 6.930 0.15 2.00
-39.16 -38.8 -0.36 7.961 0.15 2.00
-118.32 -117.9 -0.42 8.992 0.15 2.00
-177.48 -177.1 -0.38 10.024 0.15 2.00
-236.64 -236.3 -0.34 11.055 0,15 2.00
-295.80 -205.5 -0.30 12.087 0.15 2.00
-354.95 -354.6 -0.35 13.118 0.15 2.00
-414.11 -413.8 -0.31 14.149 0.15 2.00

END OF CALIBRATION REPORT PAGE 2 OF 3




QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-53402, (662) 444-0152-3, Fax (662) 809-4584

CERTIFICATE Mo : 23E8494 PAGE :3 OF 3

Calibration Report

RESULT OF CALIBRATION (CONTINUE) :
2. DISPLAY UNIT WITH pH ELECTRODE S/M: 09081C6M

STANDARD pH UUC READING CORRECTION VALUE UNCERTAINTY OF COVERAGE
BUFFER SOLUTION BEFORE MEASUREMENT FACTOR
(pH}) (pH) ipH) ADIUSTMENT {+ pH) k
4.006 4.006 0.000 4.015 0.012 2.00
7.000 7.000 0.000 6.914 0.012 2.00
10.008 10.010 -0.002 9.996 0.014 2.00
3. DISPLAY UNIT WITH TEMPERATURE
STANDARD UUC READING CORRECTION VALUE UNCERTAINTY OF COVERAGE
READING BEFORE MEASUREMENT FACTOR
("C) ("C) (°C) ADJUSTMENT (="C) k
25.005 25.0 0.0035 0.0085 2.00

4. PERCENT SLOPE 100%
UUC : UNIT UNDER CALIBRATION
THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY A
COVERAGE FACTOR k, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 93%.
END OF CALIBRATION REPORT
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Calibratech Co.,Ltd.

7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120

Tel(02) 964-6211 Fax.(02) 964-5155, e-mail ; calibmtech_cali@vahoo.com, calibratech _cali@hotrmail.com

Certificate of Calibration

- a3

NSC-TIBI-TIS1 7025
CALIBRATION 0030

Certificate No. : 67-400037-2 Page : 1 o0f2

Submitted by : 5. P. 5 Consulting Service Co.,Ltd.

7 501 Phahelyothin 24, Phaholyothin Rd.. Jompol, Chatuchak, Bangkok 10900

Equipment : Liguid in Glass Thermometer
Manufacturer : sk Model . N/A
Range : 0°C o 100 °C Resolution : | C
Serial No. : N/A Immersion : Total
1D Na. TM21/59

Environment : Ambient Temperature : (2% & 2) C
Relative Humidity ; (50 + 15) %
Line Voltage : (220 + 22) VAC

Date of Received : 23 January 2024

Date of Calibration : 03 February 2024

Date of Issue : 03 February 2024

Calibrated by : Chartip Samchusri

Calibration Method This instrument was calibrated by In-house method comparison technique CAL-M4001

based on ASTM E77-07 by compared with PRT in the liquid bath at the constant controlled temperature,

The temperature scale used was based on [T5-90
Reference Standard Instruments : This certification is traceable to the International Sysiem of Units

1. Platinum Resistance Thermometer (PRT)

11D Mo, Cert. No. Due Date Traceability

400001 IT-0016-22 07 Feb 2024 Mational Institute of Metrology Thailand (NIMT)

2. Standard Digital Thermometer

[D MNo. Cert. No. Due Date Traceability

400003 23E1866 1 Jun 2025 Mational Institute of Metrology Thailand (NIMT)

400004 23E 1866 01 Jun 2025 National Institute of Metrology Thailand (NIMT)

Approved by
i Surachai Promthong )
Laboratory Manager
The Uncertainties are for a conflidence probabilily of approximately 95%
Bl

This cerificate may nol be reproduced other than in full except with the prior written approval of the Calibratech Co. Lid. 4
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Calibratech Co.,Ltd.
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Monthaburi 11120
Tel.(02) 964-6211 Fax02) 9a4-5155, e-mail ; calibratech_cali@yahoo.com, calibratech .calizhotmail .com

Certificate of Calibration

Certificate No. :  67-400037-2 Page : 2o0f2
Hesult of Calibration : Without Adjusiment
UUC Condition As-Received @ Good
Function : Temperature measuremenl
lce point check @ UUC* reading 07 C Siandard reading 14336 "C
Standard Reading] UUC Reading Correction Lincertainty
(“C) ("C) (“C) [ +"C)
205604 20 (1.6 0.31
Remark

LUC : Unit Under Calibration

This resull of calibration was found accurate as shown on date and place of calibration only.
Ihis reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage faclor k=2,

providing a level of confidence ol approximately 95%

AL-FOO31-03



E-.ilm QUALITY CALIBRATION CO.,LTD.

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

www.qcalibration.com
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MMt CALIBRATION (049

CERTIFICATE No : 23M2442
REFERENCE No : 68471-2

Certificate of Calibration

EQUIPMENT : DIGITAL BALANCE
MANUFACTURER : SARTORIUS
CALIBRATED BY & ATSAWIN Y.
CALIBRATION DATE 5 10-Mar-23

APPROVED BY
ISSUED DATE : 16-Mar-23
RECEIVED DATE z 10-Mar-23

PAGE JBOE2

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



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 : 23M2442 PAGE :2 OF 2
Calibration Report

EQUIPMENT 2 DIGITAL BALANCE MODEL $ BSA224S-CW

MANUFACTURER 2 SARTORIUS S/IN : 36591843

ID No 8 BA 09/61 RECEIVED DATE $ 10-Mar-23

AIR PRESSURE ] 1010mbar = Imbar CALIBRATION DATE : 10-Mar-23

AMBIENT TEMPERATURE : PR P RELATIVE HUMIDITY : 49 %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 NOT ADJUSTED BEFORE CALIBRATION. THE BALANCE HAS NO ZERO
TRACKING FUNCTION. REPEATABILITY WAS MEASURED BY USING 10 REPEATED MEASUREMENTS. LINEARITY WAS
MEASURED COVERING 10 POINTS, EVENLY SPREAD OVER THE RANGE. THE INSTRUMENT WAS SET ZERO BEFORE
PERFORMING THE LINEARLITY TEST. OFF-CENTER LOADING WAS MEASURED BY USING STANDARD WEIGHTS PLACED
ON THE PAN AND MOVED TO VARIOUS POSITIONS ON THE PAN.

2. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) STANDARD WEIGHT SET E2 QK-I-151 M2302013S 02-Feb-25
2) STANDARD WEIGHT E2 15843 M23020148 02-Feb-25

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

Ji

RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT

1. ZERO SETTING FUNCTION : NORMAL

2. TARE FUNCTION : NORMAL

3. REPEATABILITY OF READING AT 200 g WAS 0 g

4. DEPARTURE FROM NOMINAL VALUE/ LINEARITY

NOMINAL VALUE (g) BALANCE READING (g) CORRECTION (g) UNCERTAINTY (+ g)
0.0 0.0000 0.0000 0.000058
0.1 0.1000 0.0000 0.000059
0.2 0.2000 0.0000 0.000059
0.5 0.5000 0.0000 0.000060
1.0 1.0000 0.0000 0.000060
2.0 2.0000 0.0000 0.000061
5.0 5.0000 0.0000 0.000063
10.0 10.0000 0.0000 0.000067
20.0 20.0001 -0.0001 0.000073
50.0 50.0000 0.0000 0.00011
100.0 100.0001 -0.0001 0.00019
200.0 200.0000 0.0000 0.00032
5. OFF CENTER LOADING ERROR
POINT READING (g)
1 100.0000
3 %l 4 2 99.9999
3 99.9998
2 5 4 100.0001
5 100.0000
OFF-CENTER LOADING 0.0002

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

THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIP

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

F-G01



QUALITY CALIBRATION CO.,LTD.
2335 Perchkasem 63/2 Road, Laksong, Bangkae, Banghkok 10160
Fel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

www.qcalibration.com

N&C-TISI-TIh 25
CALIBRATICN ({40

CERTIFICATE No : 24M2229 PAGE J 1NGE 2
REFERENCE Mo : 72448-3

Certificate of Calibration

EQUIPMENT - DIGITAL BALANCE
MANUFACTURER - SARTORIUS

MODEL - BSA2248-CW

SERIAL No - 36591843

ID No - BA 09/61

CONDITION AS RECEIVED USED ITEM

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

7 501 PHAHOLYOTHIN 24, PHAHOLYOTHIN RD.,
JOMPOL, CHATUCHAK, BANGKOK 10900

CALIBRATED BY : ATSAWIN Y.

CALIBRATION DATE : 08-Mar-24

APPROVED BY

ISSUED DATE : [ 4-Mar-24
RECEIVED DATE : (08-Mar-24

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

F-GO10 REV 03



QUALITY CALIBRATION CO.,LTD.
2335 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0132-3, Fax (662) 809-4584
www.gcalibration.com

CERTIFICATE No : 24M2229 PAGE :20F 2

Calibration Report

EQUIPMENT : DIGITAL BALANCE MODEL : BSAZMS-CW
MANUFACTURER : SARTORILS S/IN : 36591843

ID Mo 2 BA 09/61 RECEIVED DATE . (13-Mar-24

AIR PRESSURE . 101 0mbar = | mbar CALIBRATION DATE - 08-Mar-24
AMBIENT TEMPERATURE : 32 Cx1*C RELATIVE HUMIDITY : 55 %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 NOT ADJUSTED BEFORE CALIBRATION. THE BALANCE HAS NO ZERO
TRACKING FUNCTION. REPEATABILITY WAS MEASURED BY USING 10 REPEATED MEASUREMENTS. LINEARITY WAS
MEASURED COVERING 10 POINTS, EVENLY SPREAD OVER THE RANGE. THE INSTRUMENT WAS SET ZERO BEFORE
PERFORMING THE LINEARLITY TEST. OFF-CENTER LOADING WAS MEASURED BY USING STANDARD WEIGHTS PLACED
ON THE PAN AND MOVED TO VARIOUS POSITIONS ON THE PAN,

2. REFERENCE STANDARD INSTRUMENTS :-
INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) STANDARD WEIGHT SET E2 QK-1-151 M23020135 (2-Feb-25
2) STANDARD WEIGHT E2 15843 M23020145 02-Feb-23

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

- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH CENTRAL BUREAU OF WEIGHT5&MEASURES
RESULT OF CALIBRATION :- WITHOUT ADIUSTMENT

1. ZERO SETTING FUNCTION : NORMAL

2. TARE FUNCTION : NORMAL

3. REPEATABILITY OF READING AT 200 g WAS O g

4. DEPARTURE FROM NOMINAL VALUE/ LINEARITY

NOMINAL VALLE (g) BALANCE READING (g} CORRECTION (g) UNCERTAINTY (£ g)
0.0 0.0000 0.0000 0.000082
0.1 0. 1000 0.0000 0.000083
0.2 0.2000 0.0000 0.000083
0.5 0.5000 0.0000 (.000083
1.0 1.0000 0.0000 0.000084
2.0 2.0000 00000 (0.000084
5.0 5.0000 0.0000 0000086
10.0 10,0000 (.0000 0.000089
2000 20,0001 -0.0001 0.000094
50.0 30,0000 0.0000 0.00012
100.0 100, 001 -0.0001 0.00019
200.0 200.0000 0, 0000 000032
5. OFF CENTER. LOADING ERROR
' POINT READING (g)
1 1 000000
3 1 4 2 1 00,0000
3 1000000
2 3 4 10,0000
5 1 00,0000
OFF-CENTER LOADIMNG LRI

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 MULTIPLIED BY A

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




\\ Harikul Science Co.,Ltd.

694 Soi Ratchadanivet 24, Pracharatbamphen,
;"f HARIKUL asenck Eusitiarcs Ba kk‘"mﬂp
4; SCIENCE Samsaennok, Huaikhwang, Bangkak 10310

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

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

' B - _-'_;|I '- 1 I_.l—‘-l 3 o~ . .
CERT.No oL Cerificate of Calibration

Calibration Date : 3 Apr 23 Model » Y51 5000
Submitted by ! S.P.5 CONSULTING SERVICE CO.LTD SN : 16B100751
f Soi Phaholyothin 24, Phaholyothin Rd., Jompal, Probe : ¥YSI1 5010
Chatuchak, Bangkok, Thailand 10300 SN 220100097
ID NO
Avg Room Temp : 20 °C Air Temp ref : 5/N. E00622
Avg Water Temp : 20 °C Barometric ref . S/N. ED0522
Air Pressure : 760.00 mmHg Water Temp ref : S/N. 11431
Salinity : 0 ppt
Technician : Kittipong M

Calibration Details

Calibration Point 100% air sat. (status) (status)

(@20 °C., DO = 9.09 mg)

9.08

casuremer .08
Measurement 3 (maq/l) 9.08
Measurement 4 (mg/l) Q.08
Measurement 5 (mall) 8.08
Measurement 6 (mag/l) 9.08
Measurament 7 (mg/) 9.08 - =
(mg/l) 9.08 #

Measurement 9 (mg/l) 9.08

Measurement 10 {(mg) 8.08
Mean Measurement 9.08 mig/l - -
Inaccuracy 0.01 mg/ &

Owerall Status

Manufacturer Specification

Accuracy H- 0.02 mg/

1)} This certificate is issued based on the result that are found as shown on
date and place of test only.

2} The calibration procedure followed in accordance with Harikul Science Co., Ltd

3) This result shall not be used for advertising purpose

Fechnician Signature Laboratory Manager

(kittipong Maekwong) (Matenapha Pisatkunchon)



N Harikul Science Co.,Ltd.

694 Soi Ratchadanivet 24, Pracharatbamphen,
2% :
- ;ﬂﬁj SH()?;ELP\'CI(,:JE Samsaennok , Huaikhwang, Bangkok 10310
— Tel: 0-2274-2456 Fax: 0-2274-2443

. Email; info@harikul.com www.harikul.com

CERT.No.: H3-V015C Certificate of Calibration
Calibration Date : 20 Mar 24 Model . Y51 5000
Submitted by : ASIA LAB @ CONSULTANT CO.LTD SIN : 15B100751

184 Soi Phutthamonthon Sai 2 Soi 12, Probe : ¥SI 5010

Bangphai, Bangkae, Bangkok 1016( SN : 22D100097

ID NO.

Avg Room Temp : 20 °C Air Temp ref : S/N. FBOGSCZE
Avg Water Temp : 20 °C Barometric ref  ; S/N. FBOGSC26
Air Pressure : f60.00 mmHg Water Temp ref : S/N. 11430

Salinity : 0 ppt
Technician Kittipong M.

Calibration Details

Calibration Point 100% air sat (status) (status)

e O = St )
(@20 C, DO =908 mg/)

Measurement 1 (mgf) 9.08 (PASS) -
Measurement 2 (mg/) 9.08 (PASS) =
Measurement 3 (mg/) 9.08 3

Measuremeant 4 (mg/) 9.08

Measurement 5 (mg/)
Measurement 6 (mg/l) 9.08 (PASE) -
Measurement 7 (mg/1) .08 (PASS) -
Measurement 8 (mg)
Measurement 9 (mg/) .08 (PASS) £

Measurement 10 {mg/l) 8.08 {PASS) - -

Mean Measurement 9.08 mg/l -

Inaccuracy 0.C

Owerall Status (

Manufacturer Specification

Accuracy +~ 0.02 mg/

1) This certificate is issued based on the result that are found as shown on
date and place of test only.
2Y The calibration procedure followed in accordance with Harikul Science Co., Ltd.

3) This result shall not be used for advertising purpose.

ory Manager

Technician Signature Laborats

(Kittipong Maekwong) {Supreecha Sumaritam)



QUALITY CALIBRATION CO.,LTD.
2335 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160

lel (662) 421-3402, (662) 444-0152-3, Fax (662) 809-4584

www qealibration.com

CERTIFICATE Mo : 24T0774 PAGE : 1 OF 2
REFERENCE No: 71986-2

Certificate of Calibration

EQUIPMENT : COD REACTOR

MANUFACTURER ¢ HACH

MODEL ; DRB 200

SERIAL No : 15110C0235

ID No : CRB 05/59

SUBMITTED BY : 5.P.5. CONSULTING SERVICE CO., LTD.

7 501 PHAHOLYOTHIN 24, PHAHOLYOTHIN RID.,
JOMPOL, CHATUCHAE, BANGEKOK 10900

CALIBRATED BY : CHAICHARN CH.
CALIBRATION DATE H 5-Feb-24

APPROVED BY

ISSUED DATE

RECEIVED DATE : 5-Feb-24

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

F-GO10 REV : 02



QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-3402, (662) 444-0152-3, Fax (662) B09-4584

CERTIFICATE No : 24T0774 PAGE : 2 0F 2

Calibration Report

EQUIPMENT . COD REACTOR

MANUFACTURER H HACH MODEL : DRB 200

ID NUMBER A CRB 05/59 SERIAL NUMBER : 15110C023 5
RECEIVED DATE A 5-Feb-24 CALIBRATION DATE H 5-Feb-24
AMBIENT TEMPERATURE : 23R = INE RELATIVE HUMIDITY : 52 %aRH £+ 10 % BH

CONDITION OF THIS RESULTS OF CALIBRATION

1. THIS INSTRUMENT WAS CALIBRATED BY DIRECT MEASUREMENT TEMPERATURE RECORDER WITH THERMOCOUPLE
TYPE E UNDER MO LOAD CONDITION, THE THERMOCOUPLES WERE FLACED ON 15 POINTS AND LOCATED ONE
THERMOCOUELE IN EACH OF THE FOUR CORNERS OF THE REACTOR AND PLACED THE EIGHTH THERMOCOUFPLE AT THE
CENTER OF THE REACTOR.

B

. REFEREMCE STANDARD INSTRUMENTS :-
INSTRUMENT MODEL SERIAL Mo CERTIFICATE No DUE DATE
1) DATA LOGGER WITH TC TYPE K HYDRA 263354 009008 23T6640 14-Jul-24
_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.
RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT

B @ ® | | a0
il
@ |9
| OOG

e el

BLOCK No.1 BLOCK No.2
FRONT FRONT

TEMPERATURE MEASUREMENT ACCURACY TEST

Block No. i 2

Controller temperature (°C) 145 145

Indicating Temperature 145 145

1 150.2 150.1
3 2 150.2 150.1
g 3 150.2 149.8
ez 4 149.9 150.3
oy 5 150.1 149.8
: 6 150.7 149.6
& 5 7 149.9 150.2
e 8 149.9 149.6
5 2 9 150.8 150.4
2 9 . ;
5 10 149.5 150.1
& I 150.2 150.6
= 12 150.0 150.1
g 13 149.5 149.6
= 14 149.5 149.4
15 149.6 149.5
Uncertainty of Measurement(£ °C) 0.86 0.86

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

END OF CALIBRATION REPORT

F-GOT0
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opA0| QUALITY CALIBRATION CO.,LTD.

F"..:;:E:.: 235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
'y Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584
MSC-TISI-TES 7025
CALIERATION HHS
CERTIFICATE No : 23E8494 PAGE: 1 OF 3

REFERENCE No : 70413-1
Certificate of Calibration

EQUIPMENT 2 pH METER

MANUFACTURER g HANNA

MODEL : HI 3512

SERIAL No : TH118035

ID No - pHO4/56

CONDITION AS RECEIVED USED ITEM

SUBMITTED BY : 5.P.5. CONSULTING SERVICE CO., LTD.

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

CALIBRATED BY : ATSAWIN Y.

CALIBRATION DATE : 06-Sep-23

APPROVED BY

ISSUED DATE : 06-Sep-23

RECEIVED DATE : 31-Aug-23

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

F-GOTO REV 03



QUALITY CALIBRATION CO.,LTD.
2335 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-3402, (662) 444-0152-3, Fax (662) 809-4584

CERTIFICATE No ; 23E8494 PAGE:2OF 3

Calibration Report

EQUIPMENT pH METER

MANUFACTURER HANNA MODEL HI 3512

D Mo pHO4/56 SERIAL NUMBER THI118035
RECEIVED DATE 31-Aug-23 CALIBRATION DATE (6-Sep-23
AMBIENT TEMPERATURE I EEITE RELATIVE HUMIDITY 30 % RH = 10% RH

CONDITION OF THIS RESULTS OF CALIBRATION

1. THIS INSTRUMENT WAS CALIBRATED BY DIRECT MEASUREMENT METHOD BASED ON WI-TQ-062 AND WI-TQ-063. THE
DISPLAY UNIT WAS TESTED BY GEMERATING STANDARD VOLTAGE TO THE UNIT AND READ THE VALUE COMPARED
WITH CALCULATED WVALUE. THE DISPLAY AND ELECTROD WAS CALIBRATED BY USING STANDARD pH BUFFER

2, REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL M CERTIFICATE No DUE DATE

o S LOT No
1) pH STANDARD SOLUTION 00651-06 CC767907 4880-13836406 29-Dec-24
2) pH STANDARD SOLUTION 00651-08 CCT65602 4%R1-13737019 18-Mov-24
3) pH STANDARD SOLUTION 00631-10 CCT6T180 ABB2-13813369 14-Dc-24
4) PROCESS CALIBRATOR CA150 9156079 2IEL312 19-Apr-24
5) BATH 260014 1247 48074 22T9870 13-Sep-23
6) THERMOMETER WITH PROBE 421504 35000379 22T9904 13-5ep-23

3. THE CERTIFICATE IS VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE DATE AND PLACE OF CALIBRATION ONLY.
4. THIS RESULT EXCLUDE LONG TERM STARILITY OF THE UNIT UNDER CALIBRATION.
5. THIS CERTIFICATE I8 TRACEABLE TO SI UNIT MAINTAINED AT :-
- NATIONAL INSTITUTE OF STANDARD AND TECHNOLOGY, USA.,
- NATIONAL INSTUTITE OF METROLOGY (THAILAND)
RESULT OF CALIBRATION : ADJUSTMENT

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

my 0] ] CORRECTION U LINCERTAINTY OF COVERAGE
APPLIED READING {mV) (m%) READING (pH) MEASUREMENT FACTOR
= mV) k
414.11 414.6 -0.49 -0.290 0.15 2.00
354.95 3554 -0.45 0.741 0.15 2.00
295.80 296.3 -0.50 1.773 0.15 2.00
236.64 237.1 -0.46 2.804 0.15 2.00
177.48 ] -0.42 3.835 0.15 2.00
118.32 118.7 -0.38 4.867 0.13 2.00
59.16 59.6 -0.44 3.895 0.15 2.00
0.00 0.4 -0.40 6.930 0.15 2.00
-39.16 -38.8 -0.36 7.961 0.15 2.00
-118.32 -117.9 -0.42 8.992 0.15 2.00
-177.48 -177.1 -0.38 10.024 0.15 2.00
-236.64 -236.3 -0.34 11.055 0,15 2.00
-295.80 -205.5 -0.30 12.087 0.15 2.00
-354.95 -354.6 -0.35 13.118 0.15 2.00
-414.11 -413.8 -0.31 14.149 0.15 2.00

END OF CALIBRATION REPORT PAGE 2 OF 3




QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-53402, (662) 444-0152-3, Fax (662) 809-4584

CERTIFICATE Mo : 23E8494 PAGE :3 OF 3

Calibration Report

RESULT OF CALIBRATION (CONTINUE) :
2. DISPLAY UNIT WITH pH ELECTRODE S/M: 09081C6M

STANDARD pH UUC READING CORRECTION VALUE UNCERTAINTY OF COVERAGE
BUFFER SOLUTION BEFORE MEASUREMENT FACTOR
(pH}) (pH) ipH) ADIUSTMENT {+ pH) k
4.006 4.006 0.000 4.015 0.012 2.00
7.000 7.000 0.000 6.914 0.012 2.00
10.008 10.010 -0.002 9.996 0.014 2.00
3. DISPLAY UNIT WITH TEMPERATURE
STANDARD UUC READING CORRECTION VALUE UNCERTAINTY OF COVERAGE
READING BEFORE MEASUREMENT FACTOR
("C) ("C) (°C) ADJUSTMENT (="C) k
25.005 25.0 0.0035 0.0085 2.00

4. PERCENT SLOPE 100%
UUC : UNIT UNDER CALIBRATION
THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY A
COVERAGE FACTOR k, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 93%.
END OF CALIBRATION REPORT




E-.ilm QUALITY CALIBRATION CO.,LTD.

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

www.qcalibration.com

fg\ i

_r'— /-'_‘—‘-\ -
T
/4.-///:\\\\5‘ NSC-TISI-TIS| 7025
MMt CALIBRATION (049

CERTIFICATE No : 23M2442
REFERENCE No : 68471-2

Certificate of Calibration

EQUIPMENT : DIGITAL BALANCE
MANUFACTURER : SARTORIUS
CALIBRATED BY & ATSAWIN Y.
CALIBRATION DATE 5 10-Mar-23

APPROVED BY
ISSUED DATE : 16-Mar-23
RECEIVED DATE z 10-Mar-23

PAGE JBOE2

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



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 : 23M2442 PAGE :2 OF 2
Calibration Report

EQUIPMENT 2 DIGITAL BALANCE MODEL $ BSA224S-CW

MANUFACTURER 2 SARTORIUS S/IN : 36591843

ID No 8 BA 09/61 RECEIVED DATE $ 10-Mar-23

AIR PRESSURE ] 1010mbar = Imbar CALIBRATION DATE : 10-Mar-23

AMBIENT TEMPERATURE : PR P RELATIVE HUMIDITY : 49 %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 NOT ADJUSTED BEFORE CALIBRATION. THE BALANCE HAS NO ZERO
TRACKING FUNCTION. REPEATABILITY WAS MEASURED BY USING 10 REPEATED MEASUREMENTS. LINEARITY WAS
MEASURED COVERING 10 POINTS, EVENLY SPREAD OVER THE RANGE. THE INSTRUMENT WAS SET ZERO BEFORE
PERFORMING THE LINEARLITY TEST. OFF-CENTER LOADING WAS MEASURED BY USING STANDARD WEIGHTS PLACED
ON THE PAN AND MOVED TO VARIOUS POSITIONS ON THE PAN.

2. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) STANDARD WEIGHT SET E2 QK-I-151 M2302013S 02-Feb-25
2) STANDARD WEIGHT E2 15843 M23020148 02-Feb-25

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

Ji

RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT

1. ZERO SETTING FUNCTION : NORMAL

2. TARE FUNCTION : NORMAL

3. REPEATABILITY OF READING AT 200 g WAS 0 g

4. DEPARTURE FROM NOMINAL VALUE/ LINEARITY

NOMINAL VALUE (g) BALANCE READING (g) CORRECTION (g) UNCERTAINTY (+ g)
0.0 0.0000 0.0000 0.000058
0.1 0.1000 0.0000 0.000059
0.2 0.2000 0.0000 0.000059
0.5 0.5000 0.0000 0.000060
1.0 1.0000 0.0000 0.000060
2.0 2.0000 0.0000 0.000061
5.0 5.0000 0.0000 0.000063
10.0 10.0000 0.0000 0.000067
20.0 20.0001 -0.0001 0.000073
50.0 50.0000 0.0000 0.00011
100.0 100.0001 -0.0001 0.00019
200.0 200.0000 0.0000 0.00032
5. OFF CENTER LOADING ERROR
POINT READING (g)
1 100.0000
3 %l 4 2 99.9999
3 99.9998
2 5 4 100.0001
5 100.0000
OFF-CENTER LOADING 0.0002

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

THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIP

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

F-G01



QUALITY CALIBRATION CO.,LTD.
2335 Perchkasem 63/2 Road, Laksong, Bangkae, Banghkok 10160
Fel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

www.qcalibration.com

N&C-TISI-TIh 25
CALIBRATICN ({40

CERTIFICATE No : 24M2229 PAGE J 1NGE 2
REFERENCE Mo : 72448-3

Certificate of Calibration

EQUIPMENT - DIGITAL BALANCE
MANUFACTURER - SARTORIUS

MODEL - BSA2248-CW

SERIAL No - 36591843

ID No - BA 09/61

CONDITION AS RECEIVED USED ITEM

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

7 501 PHAHOLYOTHIN 24, PHAHOLYOTHIN RD.,
JOMPOL, CHATUCHAK, BANGKOK 10900

CALIBRATED BY : ATSAWIN Y.

CALIBRATION DATE : 08-Mar-24

APPROVED BY

ISSUED DATE : [ 4-Mar-24
RECEIVED DATE : (08-Mar-24

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

F-GO10 REV 03



QUALITY CALIBRATION CO.,LTD.
2335 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0132-3, Fax (662) 809-4584
www.gcalibration.com

CERTIFICATE No : 24M2229 PAGE :20F 2

Calibration Report

EQUIPMENT : DIGITAL BALANCE MODEL : BSAZMS-CW
MANUFACTURER : SARTORILS S/IN : 36591843

ID Mo 2 BA 09/61 RECEIVED DATE . (13-Mar-24

AIR PRESSURE . 101 0mbar = | mbar CALIBRATION DATE - 08-Mar-24
AMBIENT TEMPERATURE : 32 Cx1*C RELATIVE HUMIDITY : 55 %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 NOT ADJUSTED BEFORE CALIBRATION. THE BALANCE HAS NO ZERO
TRACKING FUNCTION. REPEATABILITY WAS MEASURED BY USING 10 REPEATED MEASUREMENTS. LINEARITY WAS
MEASURED COVERING 10 POINTS, EVENLY SPREAD OVER THE RANGE. THE INSTRUMENT WAS SET ZERO BEFORE
PERFORMING THE LINEARLITY TEST. OFF-CENTER LOADING WAS MEASURED BY USING STANDARD WEIGHTS PLACED
ON THE PAN AND MOVED TO VARIOUS POSITIONS ON THE PAN,

2. REFERENCE STANDARD INSTRUMENTS :-
INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) STANDARD WEIGHT SET E2 QK-1-151 M23020135 (2-Feb-25
2) STANDARD WEIGHT E2 15843 M23020145 02-Feb-23

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

- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH CENTRAL BUREAU OF WEIGHT5&MEASURES
RESULT OF CALIBRATION :- WITHOUT ADIUSTMENT

1. ZERO SETTING FUNCTION : NORMAL

2. TARE FUNCTION : NORMAL

3. REPEATABILITY OF READING AT 200 g WAS O g

4. DEPARTURE FROM NOMINAL VALUE/ LINEARITY

NOMINAL VALLE (g) BALANCE READING (g} CORRECTION (g) UNCERTAINTY (£ g)
0.0 0.0000 0.0000 0.000082
0.1 0. 1000 0.0000 0.000083
0.2 0.2000 0.0000 0.000083
0.5 0.5000 0.0000 (.000083
1.0 1.0000 0.0000 0.000084
2.0 2.0000 00000 (0.000084
5.0 5.0000 0.0000 0000086
10.0 10,0000 (.0000 0.000089
2000 20,0001 -0.0001 0.000094
50.0 30,0000 0.0000 0.00012
100.0 100, 001 -0.0001 0.00019
200.0 200.0000 0, 0000 000032
5. OFF CENTER. LOADING ERROR
' POINT READING (g)
1 1 000000
3 1 4 2 1 00,0000
3 1000000
2 3 4 10,0000
5 1 00,0000
OFF-CENTER LOADIMNG LRI

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 MULTIPLIED BY A

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




\\ Harikul Science Co.,Ltd.

694 Soi Ratchadanivet 24, Pracharatbamphen,
;"f HARIKUL asenck Eusitiarcs Ba kk‘"mﬂp
4; SCIENCE Samsaennok, Huaikhwang, Bangkak 10310

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

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

' B - _-'_;|I '- 1 I_.l—‘-l 3 o~ . .
CERT.No oL Cerificate of Calibration

Calibration Date : 3 Apr 23 Model » Y51 5000
Submitted by ! S.P.5 CONSULTING SERVICE CO.LTD SN : 16B100751
f Soi Phaholyothin 24, Phaholyothin Rd., Jompal, Probe : ¥YSI1 5010
Chatuchak, Bangkok, Thailand 10300 SN 220100097
ID NO
Avg Room Temp : 20 °C Air Temp ref : 5/N. E00622
Avg Water Temp : 20 °C Barometric ref . S/N. ED0522
Air Pressure : 760.00 mmHg Water Temp ref : S/N. 11431
Salinity : 0 ppt
Technician : Kittipong M

Calibration Details

Calibration Point 100% air sat. (status) (status)

(@20 °C., DO = 9.09 mg)

9.08

casuremer .08
Measurement 3 (maq/l) 9.08
Measurement 4 (mg/l) Q.08
Measurement 5 (mall) 8.08
Measurement 6 (mag/l) 9.08
Measurament 7 (mg/) 9.08 - =
(mg/l) 9.08 #

Measurement 9 (mg/l) 9.08

Measurement 10 {(mg) 8.08
Mean Measurement 9.08 mig/l - -
Inaccuracy 0.01 mg/ &

Owerall Status

Manufacturer Specification

Accuracy H- 0.02 mg/

1)} This certificate is issued based on the result that are found as shown on
date and place of test only.

2} The calibration procedure followed in accordance with Harikul Science Co., Ltd

3) This result shall not be used for advertising purpose

Fechnician Signature Laboratory Manager

(kittipong Maekwong) (Matenapha Pisatkunchon)



N Harikul Science Co.,Ltd.

694 Soi Ratchadanivet 24, Pracharatbamphen,
2% :
- ;ﬂﬁj SH()?;ELP\'CI(,:JE Samsaennok , Huaikhwang, Bangkok 10310
— Tel: 0-2274-2456 Fax: 0-2274-2443

. Email; info@harikul.com www.harikul.com

CERT.No.: H3-V015C Certificate of Calibration
Calibration Date : 20 Mar 24 Model . Y51 5000
Submitted by : ASIA LAB @ CONSULTANT CO.LTD SIN : 15B100751

184 Soi Phutthamonthon Sai 2 Soi 12, Probe : ¥SI 5010

Bangphai, Bangkae, Bangkok 1016( SN : 22D100097

ID NO.

Avg Room Temp : 20 °C Air Temp ref : S/N. FBOGSCZE
Avg Water Temp : 20 °C Barometric ref  ; S/N. FBOGSC26
Air Pressure : f60.00 mmHg Water Temp ref : S/N. 11430

Salinity : 0 ppt
Technician Kittipong M.

Calibration Details

Calibration Point 100% air sat (status) (status)

e O = St )
(@20 C, DO =908 mg/)

Measurement 1 (mgf) 9.08 (PASS) -
Measurement 2 (mg/) 9.08 (PASS) =
Measurement 3 (mg/) 9.08 3

Measuremeant 4 (mg/) 9.08

Measurement 5 (mg/)
Measurement 6 (mg/l) 9.08 (PASE) -
Measurement 7 (mg/1) .08 (PASS) -
Measurement 8 (mg)
Measurement 9 (mg/) .08 (PASS) £

Measurement 10 {mg/l) 8.08 {PASS) - -

Mean Measurement 9.08 mg/l -

Inaccuracy 0.C

Owerall Status (

Manufacturer Specification

Accuracy +~ 0.02 mg/

1) This certificate is issued based on the result that are found as shown on
date and place of test only.
2Y The calibration procedure followed in accordance with Harikul Science Co., Ltd.

3) This result shall not be used for advertising purpose.

ory Manager

Technician Signature Laborats

(Kittipong Maekwong) {Supreecha Sumaritam)



=1 ] QUALITY CALIBRATION CO.,LTD.

[=]

A
:l-l:‘ﬁil*.-..i::ﬁ':i 235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Al =T Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584
E,,_ k q www.qcalibration.com
CERTIFICATE No : 23T0959 PAGE : 1 OF 3

REFERENCE No : 68047-2
Certificate of Calibration

EQUIPMENT 2 COD REACTOR
CALIBRATED BY 3 CHAICHARN CH.
CALIBRATION DATE - 07-Feb-23

APPROVED BY

ISSUED DATE : 07-Feb-23

RECEIVED DATE ; 31-Jan-23

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



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

CERTIFICATE No : 23T0959 PAGE: 2 OF2

Calibration Report

EQUIPMENT 2 COD REACTOR

MANUFACTURER g HACH MODEL : DRB200

ID NUMBER $ CRB 05/59 SERIAL NUMBER : 15110C0235
RECEIVED DATE 2 31-Jan-23 CALIBRATION DATE 3 07-Feb-23
AMBIENT TEMPERATURE : PZASIE Ll E RELATIVE HUMIDITY : 52 %RH + 10 % RH

CONDITION OF THIS RESULTS OF CALIBRATION

Il

(98}

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

. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) DATA LOGGER WITH TC TYPE K HYDRA 2635A 8009008 22711 10-Jul-23

. 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.

. 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

NOTE 1 : THE UNCERTAINTY OF MEASUREMENT EXCLUDED TEMPERATURE UNIFORMITY OF THE CHAMBER.
NOTE 2 : THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA.

THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MUL
COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.

OIOLO)
3221132

:

0.0

)

©
@@@
@@@@

BLOCK No.1 BLOCK No.2
FRONT FRONT

TEMPERATURE MEASUREMENT ACCURACY TEST

Block No. 1 2

Controller temperature (°C) 145 145

Indicating Temperature 145 145

1 149.4 149.5
o 2 149.5 149.4
g 3 149.4 149.4
2 4 149.7 149.6
= 5 149.4 149.3
o 6 149.6 1493
o & 7 149.6 149.6
g3 8 149.7 149.4
g 8 9 149.7 149.3
5 10 149.5 149.5
= 11 149.7 149.5
= 12 149.3 149.4
g 13 149.5 149.5
= 14 149.8 149.4
15 149.6 149.3
Uncertainty of Measurement(z °C) 0.86 0.86

END OF CALIBRATION REPORT

F-GO1



QUALITY CALIBRATION CO.,LTD.
2335 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160

lel (662) 421-3402, (662) 444-0152-3, Fax (662) 809-4584

www qealibration.com

CERTIFICATE Mo : 24T0774 PAGE : 1 OF 2
REFERENCE No: 71986-2

Certificate of Calibration

EQUIPMENT : COD REACTOR

MANUFACTURER ¢ HACH

MODEL ; DRB 200

SERIAL No : 15110C0235

ID No : CRB 05/59

SUBMITTED BY : 5.P.5. CONSULTING SERVICE CO., LTD.

7 501 PHAHOLYOTHIN 24, PHAHOLYOTHIN RID.,
JOMPOL, CHATUCHAE, BANGEKOK 10900

CALIBRATED BY : CHAICHARN CH.
CALIBRATION DATE H 5-Feb-24

APPROVED BY

ISSUED DATE

RECEIVED DATE : 5-Feb-24

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

F-GO10 REV : 02



QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-3402, (662) 444-0152-3, Fax (662) B09-4584

CERTIFICATE No : 24T0774 PAGE : 2 0F 2

Calibration Report

EQUIPMENT . COD REACTOR

MANUFACTURER H HACH MODEL : DRB 200

ID NUMBER A CRB 05/59 SERIAL NUMBER : 15110C023 5
RECEIVED DATE A 5-Feb-24 CALIBRATION DATE H 5-Feb-24
AMBIENT TEMPERATURE : 23R = INE RELATIVE HUMIDITY : 52 %aRH £+ 10 % BH

CONDITION OF THIS RESULTS OF CALIBRATION

1. THIS INSTRUMENT WAS CALIBRATED BY DIRECT MEASUREMENT TEMPERATURE RECORDER WITH THERMOCOUPLE
TYPE E UNDER MO LOAD CONDITION, THE THERMOCOUPLES WERE FLACED ON 15 POINTS AND LOCATED ONE
THERMOCOUELE IN EACH OF THE FOUR CORNERS OF THE REACTOR AND PLACED THE EIGHTH THERMOCOUFPLE AT THE
CENTER OF THE REACTOR.

B

. REFEREMCE STANDARD INSTRUMENTS :-
INSTRUMENT MODEL SERIAL Mo CERTIFICATE No DUE DATE
1) DATA LOGGER WITH TC TYPE K HYDRA 263354 009008 23T6640 14-Jul-24
_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.
RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT

B @ ® | | a0
il
@ |9
| OOG

e el

BLOCK No.1 BLOCK No.2
FRONT FRONT

TEMPERATURE MEASUREMENT ACCURACY TEST

Block No. i 2

Controller temperature (°C) 145 145

Indicating Temperature 145 145

1 150.2 150.1
3 2 150.2 150.1
g 3 150.2 149.8
ez 4 149.9 150.3
oy 5 150.1 149.8
: 6 150.7 149.6
& 5 7 149.9 150.2
e 8 149.9 149.6
5 2 9 150.8 150.4
2 9 . ;
5 10 149.5 150.1
& I 150.2 150.6
= 12 150.0 150.1
g 13 149.5 149.6
= 14 149.5 149.4
15 149.6 149.5
Uncertainty of Measurement(£ °C) 0.86 0.86

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

END OF CALIBRATION REPORT

F-GOT0
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Personal Pump Calibration Report

Calibration Method : Dry Cal Primary Flowmeter | I Model : Defender 510-H S/ : 138164

Erwironmental Condltions
Temperature 25 3 Y

Pressure i 1010 + 15 mmbar

Personal Pump Data Calibration Data

Flowe Rate l:rnL-"rnin]h

- ‘Value From Calibration Curve
Mo, Bramd Madel Serial No, Date Setting Actual (O sed.) I : ey

i z 3 1 2 3 y R

Bl SKC 262101 03002024 1000 1,500 2,000 o3 1,497 1,908 1002 - 24967 1.000

Bl SkLC i 626166 03012024 L1000 1,500 2000 1,003 1,505 200t 1.009x - 19.803 DG

IS:;'-,_ Sk G129G8 O3A01/ 2020 1O 1,500 e .E ;:;ZC- o8 1,494 2004 1008 = 12,7599 1.000

B4 Sk i E02504 04/01/2020 1,000 1,500 2000 1,000 1,502 “EI-‘;?.:- 0.229 1.000
BOS SKC 230-PCYRA G12483 04002024 1,000 1500 | 2000 1,003
El6 230-PCXAL 262188 Z.I-.C Z‘:_' 2000 1,002
& IEIEI.'E".: 1,500 2000 Gog
B8 SkKC 1,500 I 200 1,002
B9 SKC 1,500 -;"‘.CECI | 098
BiD 1,500 2000 ca3
BlL Sk 224-PCYRSE 1,500 2000 96
1,500 -“_'-‘.'ECIZI 1,003

E1Z SKC 2I0PCHAL 034556

B13 SKC 2HE-FUNRL ]

1,500 2,000 v

Bld 3KC 23L-PMRE 626313

| i
SR 238.PCHRS G247 I 1002
BlE L 22a8-FUXRA : G2EATT | LO0DD 1,500 2,000 a5
BLT 228-00KRd | 626860 | SO0 2,000 kel
B 1500 2,000 1,003
SR | 1000 i 5'3:‘ £,000 w3
B20 SKC L | 1,000 1500 2000 | 9
BLL SKC : 1000 | 1500 2,000 I Fkd
SKRE | L0 : 1500 2,000 100
Pk L | I L] I L1500 2,000 953
32 5K 224.PCNRA ! AIGIET I LR 5K 2,000
KL THEAEY 1,500 2,000 D908 « .45 1.000
SR ToEATY 1,000 500 2,000 D.996x = 4.204 1.000
Ba7 SRE 1,000 1,500 2,000 1046 = 30.902 {0,590
B28 3K 220-PCXRA I 1,000 1,500 2,000 1,003 1,500 2001 1006 - 18,263

012024 1,000 1,500 2000 1,002 2000 1.002x - 3.909 L0030

BI% SKC J2-PCKRA

B30 KT Z20-PCXRA 691059 0012024 1,000 1,300 2000 1,003 2006 1008 < 11,369 1000
B31 KL F24-PCXRY 651509 0%01/2024 1,000 1,500 2000 993 N E 1000
_Ez'_“ = SHL Z84-PUKRA Q%1567 03/01/2029 1,000 1,500 2,000 991 | L
B33 KL Z20-PCKRY 0501 1,500 2000 I oo
B34 S c24-FXRA 1,500 ; _"‘.'3:.3 ) 00z I 1000
B35 :KC“. ] Z20-PCXRY 2000 995 L0000
Bis KL 229-PERA 2,000 99 D259

B37 KT Z24-PCKRY

B3g S 2289-PCKRA
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Personal Pump Calibration Report
Calibration Method : Dry Cal Primary Flowmeter I | Model : Defender 510-H S 1 136164 _I
Environmental Conditicns
Temperature z 25 = 3 E
Pressura : 1010 = 1% mmbar
Personal Pump Data Calibration Data
; i Flowe Rate imblimind i i ] "
Ma, Brand Model Serlal Mo, Date Satting ' Actual (Q std.) : ¥ehute Eousi Calleation Eanme
2 | = 3 1 z 3| Ty A
B2 N 5L PCXRA 1000 I Lal0 2000 e 1991 : 0.596x + 1.914 1000
B2 HC 224-PCHRA OE0152024 1K ' 1,500 2000 1,004 1,5%1 0536 + 19.298 1.000
Ba3 S PCxXRa 03D L2024 | L.a00 000 1,000 3.5-"9.2 ; 0.991x + 11.682 1.000
S -PCXRE 050202 | 1000 | 2000 1,002 2,002 0o :I__
Bas | SO Z24-PCXRE 03052025 1000 1,500 2000 1,001 1,987 T ]
S _kzﬂ-i'i.i'-l'aﬂ DamLr202e 1000 | 2,000 Ga5 1,506 2002 . .55
SR :':_'-‘ﬂ-"‘: EA ] D401 2032 1,000 : 1L.500 2000 1,002 1,502 2,004 10100 = F1.7¢68 |
SKIC Z29-PCXERR Da0L 202e 1,000 1500 2,000 1,000 14593 1,968 Q.9 + 0239 1.000
149 A “:C-"-'ﬁi-'_'-‘-lEi 1,000 I H 1,002 1,502 2,008 I . 1.011x - 21 550
W | 1 ; ot
251 5,500 2000 ] 0.969
SKLC 1.500 2000 g 1.000
SRC 1,500 2000 02 0.559
SRL "v' 2100 93 0.5%9
SKC ..5&3 2000 1,004 ]
5 LS00 2000 002
_‘:*-' 1,500 2,000 eI
3K FR-FCERS S0RESZ (R e s 1,000 1,500 2000 1,000 0599
859 ﬁ;ii Z24-PCXRS SRS D01/ 2034 1,000 1,500 2000 '.i?é 003
B&0 S £24-PLERS 512655 DAMLA20E 000 (K3 990
SELC E-_'-‘-ﬂ-i": XR3 035915 D401/2024 1,004 2000 993 1O
F20-PCXRS 505975 0a0Lr202a 1,000 2000 a5 | :..II.I‘
Z24-PUKRS . ET.H:-_" 030172024 1,000 2000 S0 0595
Z20-PCXR3 S08302 030152024 1,008 1,500 | 2000 .rE [LH
165 £29-PERS 508310 03012024 - 1,000 1500 | 2000 1002 [ L.0D
KL Z24-PCXR3 S0aE6t 12024 1,000 1,500 2000 1002 100G
Z20-PKR3 306295 1,000 (200 00 FG [ 1000
&3 3K F20-PCHRE LRt Bt 1000 1,500 _'-‘.EC.'J 1002 1.000
KL Z24-PCKR3 040172024 1,000 1,500 2000 1005 0.590
gro KL Z24-PCXR3 0L 2024 L] ;:ZC.:I . 99z I L0300
S 220-PCXR3 1,000 2,000 350 0908
LT SR Z20-PCXR3 1,000 00 2,000 1003
K q4-PCXR3 1,000 1,500 2,000 001 1501 200 1.008: q 1.000
gra TRC ] PR3 1,000 1 ol 1897 1,995 001x = 7.036 L]
B7TS S £28-PLERS 051012024 [ 1,000 1,500 95¢ ] % 0. 5% 1.000
SRC Z20-PCXR2 Q5012024 10K 1,500 2,000 953 :::9 1959 1.006x = 14.283 1000
KL £20-PUERS 0501/2024 1,000 L1500 2000 | 1,001 1501 2503 1.013x% - 25406 0.959
g'a =RC Z20-PCXR3 Q5012024 1,500 2,000 955 1503 1909
are KL Z20-PCER3 05/0L/2020 '.-GCJ 1500 2000 | 952 1A% | 1.9%4 10X - 6176 1.000
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Persanal Pump Calibration Report
Calibration Method : Dry Cal Primary Flowmeter | | Wodel : Defender 510-H S - 136164
Ernvironmental Conditions
Temperature 3 25 + Y
Pressure 1010 + 15 mmbar
Persanal Pump Data Calibration Data
[ Flow Rate (ml/min) ., F call
| J | . - — - Value From Calibration Curve
Mo, | Brand Model | Serial Mo, Date | Satting | Actual (Q std,)
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Personal Pump Calibration Report
Calibration Method : Dry Cal Primary Flowrneter | | Waodel @ Defender 510-H S/M : 136164 —}
Erwirgnmental Conditicns
Temperature i 25 + 3 !
Fressure . 1010 = 15 rmmibar
Personal Furmnp Data Calibration Data
Flow Rate (miLfmin) ] ] ! )
Mo, Bramd Model | serial Me, Date Setting stual (O std.) ¥l oS Rraton ukes
i e _]__.__2. = — 5 2 5 =
a01 S 24P A : 262101 05 24 1000 1500 2,000 955 | 1454 1,998 1.001x = 5430 1.000
202 S 28-PURRE I 65166 LOo0 | 1500 2,000 2000 0995
a03 SR 612968 1003 | 1500 ooT 2002 o0
204 S SO2E04 B0 | 100D I 1500 1,00 1,511 LAES 1000
g05 SEL 512693 oe/barzaze | 1000 | 1500 EALLY
aos S 262188 DEDa 2024 1,000 5,500 2,000
BOT [ a2adad OEADa 202 1,000 1,500 2000
a0d S GH5100 500 2000
| am S 2607 500 2000 T
a1 e 2. PCHRS 181650 500 | 20
Bi1 5K 564315 200
B12 SKC F20-PCXRA 034656 | :.3&"'
B13 Sk F-pCHRA SO2073 DROas2024 1,000 2000
814 ! SEC 220-PCXR 626313 04/04,2024 1,000 2000
ps | s 229-PCXRY 1,000 | 2000
Bl6 | SKC 220-PCXRG E Z-:Cl - ;EC_:I
E17 220-PCHRY (i ] 200
B8 ! SKC 220-PCXER fEd ] 200 2,000
E18 SKIC 220-PCXRY 00
B20 SHIC 280-PCTXRA (1] 1,500
BE21 SKIC 220-PLXRG 1,500
paz Sk 224-PCXAR 1,000
E23 SKIC 220-PCXRG 1,000 2,000
B2d SKIC 22-PCXRY ) 2,000
E2! SKZ 100G .00
E26 KX LOD3 | 5500 2,000
a7 SKY 00K 2000
1

B2E SKC I 1.500 2000
B2% SKIC 00D 2000
B30 SKC 1,000 1 2000
B34 KT 451509 0942024 000 500 2,000
B2 Sk 0RDRr202a 1,000 1,500 2000
A33 SKL 0504/ 2024 D00 500 2,000
B34 5K 030 00 00 2,000
B3 S a0 000 2,000
B35 SELC .} 26160 050 00 1,500 2,000
B37 M 24 526256 04/04/2029 1,000 1,500 2,000
823 SKIC Z20-PCHRA 26167 04,/04,.2024 1,000 1,500 2,000
a1 SR Z20-PCERA OHE3T 1,000 1500 2,006 1,06} 1,494 2 /(H 003 = §1.120 D395
a0 SHIC 2240-PCXRA 798345 1,000 1500 2,000 595 1,506 2,001 1013 - 26.610 0,955
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Personal Purmp Calibration Report

Calibration Method : Dry Cal Primary Flowmetar | [ Model : Defender 510-H S 136164

Environmental Conditions

lemperature
Fressure

23
1010

£ C
mmibar

Personal Pump Data Calibration Data
[ Flow Rate (mi/min)
Mea, Brard hodel Serial Mo. Date Setting Actual (O std.) Wl ngm GHl bt o ELN
1 ] 3 1 2 3 ¥ i
Bl SKC 220-PLXAY 612669 050472024 1,000 1,500 2000 1,001 A58 1,990 0.990x + 6.302 1000
B4z SKC 26041 090472004 1,000 LS00 2 000 06 96 1,990 0.980x + 20.6dd (i)
B43 SKIC CXR1 0304636 ] 04704072024 1,000 S04 Gog daf 1,285 {985 2.350 aoa
Bl SHC 220-PCYRE 526341 09/04/2024 1500 | 2000 0 5 2,002 000
Ea5 SKIC 220-PCXRR 32550 2024 1,500 | 200 0 G0E ol ]
Bdé SKC HGETAS S0 | 2,000 095 1,507 2,001
Ba? SR 220-PCXRE . 0870472024 1,000 300 2,000 005 S0 2,002
BOE SKIC 220-PLXRE FHETSS 04/ 2024 G0 500 2000 98 L1k 00
RdG SKIC 366740 0002024 1,000 500 2,000 1,004 1,503 Q.85
BE50 SKIC S0000 04/04/2024 1,000 2000 1,495 2,003 1.000% - 1.T83 1000
B5L SKC 224-PCHAR L 0a/04/ 2024 1000 2,000 595 1,500 2,002 1043 - 38101 1959
B52 SR £20-PCXHE 093185 Ei-"-:IL'I:'Z’ 20 1,000 1,500 2,000 G332 1,991 O118 1000
B33 SKC 224-PCXRE TOT&TOD 0442024 QK0 1,30} 2000 1000 1 2,001 1 ':C-?>.- 15959 096
E54 SHIC 224-PCHAL S0 /002024 ! '.:I.:-IZI T ! 2000 G 1,503 2,002 10405 = 30,009 a8
BS55 SKIC 220-PCXR3 05042024 () 500 2000 1000 1 19393 0.9%5x + 0.965
BSE SHIC 220-PCXAZ 09/00/2024 T;:_'CI_ 1,500 1,004 2000 1.002x = 4,651 1.060
BS57 SKC 220-PLXA3 08/04/2024 1,000 1,500 bl Su3 1,004 - 2.680 1.000
B5E SKC 224-PCXAY HE5E 1,000 0 | 2000 2,000 6,080 0,599
BEG R 1 000 500 200 a7 50 ] 0,590 141 - 000
E&0 SKIC i 500 thui) (K 30 03 1003 - 4.627
Bl SKIC 1000 15040 2000 | 943 1050 2,000 1.000% - 12823
B4 SKC 05/00/2024 1000 1,500 2,000 1001 1,495 8oT 0.5095x + 2616
B53 SKC 05/0d/ 2024 000 1,500 2,000 o3 | 1,508 I 1,599 101k - 30715
Bad SKIC 08002024 1,000 1,500 2,000 1,000 1,453 BET 0.588x + 13.80] 1000
B&5 KT 0800/ 2024 L0 500 2,000 E LVE] 1,500 1006 - 12021 '..l::-:- 1
BG SHIC ORS00 2020 1,000 1500 2,000 ; Bo0 1000
Bat SHL 000 S0 | 2,003 .05 (LY
BB SHIC 234-PCHAL AT 1,000 1,500 2,000 [ a9T ] 7829 1000
E5l SKIC 230-PCYRZ S0E3TS 000 1,50 2,000 | G598 1.0 ~ 15832 0.90%
ETD SKC 224-PCHAY 10623 1,000 1,500 2,000 955 149 5085 1000 = 4.938 D0
BTL SHY 220-PCKAZ SDE3ET 000 2,000 Wh 2,000 1.012« - 27 572 ngong
B7Z SHIC 234-PCHAS e 1,000 2,000 01 1,595 0.9%0x & 5791 1.060
B73 234-PCHAS 512606 1,000 S0 ALY 1,002 1,098 2,02 1007 - 12,671 1.000
ET4 SKC 224-PCXRY 1,000 1,500 Z,000 395 495 Q.97 1000
ET5 SKC 230-PCXAZ | 500 2000 S50 49T 4 1,45 :3.3_
BT SKC ZMPCHAS | 00 1,500 2,000 Go2 149 17.753 000
ET7 SKE 226PCHRS | : 435 97y |
ETE SKIC 224.PCYRY ' 500 i -
BTS SKC 2M-PCERS 510930 Hiai] 1,500 2,000 £as 1885 4702 K
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Personal Pump Calibration Report

Callbration Methad ;

Dry Cal Primary Flowmeter

Model @ Defender 510-H

WM 136164

Ervironmental Conditions

Temperature ; 25 + 3 “E
Prassuré ;

o
(==

mmbar

Personal Purmp Data

Calibration Data

) Flaw Rate {ml/min) i - 5 ; )
Mo Brand Madel Sarial Mo, Date Setting - Actual (Q st Walue From Callbration Curve
1 2 3 1 2 3 ¥ g
2an SKC 1,500 2000 ] 1 2,004 0.999
Bl | SKC ) 2,000 G5 1 0,595
BEz SH 1,000 1,5 : z v 1,485 1,958 000
SKL 1,000 2,000 b 1,869 002x = 7,135 0499
SKC fac 1,500 wag r 1,990 0.9%1x + B5W |
Bes | ke 1000 | 1,500 593 | 2,000 B0
BES S 224-PCYR3 512625 1,000 1500 Q00 . 1,50 2002 Q.55
BET KL 228-PCHRS 504329 ) 1,000 2,000 g : 485 2,001 1.00%x - 4,738 1.000
KL o HiN 500 2,000 ] 50 1,994 + 3047 1.000
SKIC a4 500 2,000 1,001 501 z <= 17174
el SKLC A/0s202 4 | 5 2,000 W 1 _ 2001 00ax - 8.8
B9 SKLC 510919 440472024 s 50 2,00 L 50 0953 + 1.522 i
Baz2 Sk 510987 1,000 | 1500 2,00 ) 1,504 i 2,000 1001 - (.858 1 --‘- |
193 SKEC 509805 1 | 15 2,000 e | 1.007x : 1,00
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Rotameter Calibration Report (For Personal Pump High Flow Adjust)
Calibration Method : Dry Cal Primary Flowmeter | | Model : Defender 510-H SN = 136164 —l
Calibration Data
Rotameater Data Calibration Data o
I - | Flow Rate (ml/mmin)
{  Value From Calibration Curve
Mo Brand Maodel Date Flow Rate {Reading) Actual (O std)
1 2 3 1 2 3 ¥ 5 R
Chenrar WFB-85 134 0] 0 2,000 S0, & #9111 i 0989 + 9,285 |
J-Bi; Dhwayar VFB-65 500 1060 2,000 496.7 BT 1996.1 0,950 + 4,509
Driyar VFE-65 0401/ 2024 500 2,001 4976 | weam 1.004x - 14.177
Drvaer WFB-65 500 2,000 5 i m I 0
5 Crenrar WFB-65 s 020 00 | s 1 0973 19743 1 gon
L."z.:_.-er VFB-65 -. DK 2000 : . o948 008
1507 | Dwyer VFB-65 500 1000 2000 | sozs 506 0167 1.000
{-B08 Doper | VFB-65 1 2000 19%.7 P8, 7 19798 0.9%46x + 3.560 | |
H-B09 Drorper 1| ¥FE-65 (/012024 500 1,000 2000 50d.1 10043 | #0107 059 + 13998 |
510 i Dwyer |  VFB-65 03/01/2024 500 1,000 2000 aoe2 | 9993 | 20092 0.9%5% + 3,860 1.000
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Rotameter Calibration Report (For Personal Purmp Low Flow Adjust)

Calibration Method : Dry Cal Primary Flowmneter Madel : Defender 510-H 5 136164

Rotarmeter Data Calibration Data

Flowi Rate {ml/min)

Ma.

Brand

Madel

Flow Rate (Reading)

3

Actual (Q std.)

- Walue From Calibration Curve

1 2 3 1 2 3 ¥ g
L2 Dy VFA-Z1 00,/01/2024 50 00 20 5 98.5 5.5 0,508 + 0884 1000
D:rer WFA-21 0401/ 2024 50 100 2 5006 49,2 198.7 + 050
Dreeyer VFA-21 5 1 J-.:. 2 50.1 99.2 198.3 1080 - 1 1.000

a Drenyer WFA-21 g 200 3.2 1.041x - ¢ Lgo0
Dreayar WFA-21 50 101 2 50.5 200.8 0,999 = (908
Crenyar WFA-21 &) 100 20 50.5 99.0 2025 1020 - 0360 1000
L Dviyer WFA-21 050142024 3 Dl 2 405 0.3 2001 000
L Deveyer WFA-21 0440142024 C 100 2 s0.7 01.2 195
Deyer | VFA-2I DAL 2020 50 | 50.5 39,0 200.2 00
B1 Dayer | VP21 03012024 | w0 | 2 0 98.5 2032
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Rotarneter Calibration Report (For Personal Pump High Flow Adjust)

Calibraticn Method : Dry Cal Frimary Flowmeter | ! Model ; Defender 510-H S/M 136164

Calibration Data

Aotarmeter Data Calibration Data

Flowe Rate {mlimin)

— ——  alue From Calibration Curve
M, Brand Madel Date Flow Rate {Reading) Actual (O std.)

1 2 3 B

(25
L
e

H-BO1 Drnyar VFE-65 DEADL/2020 500 1,000 2,000 504.3 3521 19768 0.9%1x + £.353 1.000
K0z Drenper WFB-635 04404/ 3024 500 1,00 2,000 98 5 6.7 995 4 4247 1.000
H-B03 DChwaytr WFB-65 0504/ 1024 500 1,000 2,000 498 4 9914 1.00% - 12,161 0.959

H-804 Dwayer VFB-65 200 1,000 000 501.4 20083

H-B05 Dwiver | VFB-63 500 1,000 2000 5025 1974.5
Dwyer WFE-63 500 1,000 504.7 960 1984.4 1000
Dwyer VFB-65 500 000 G928 1.000
Chwayer WFB-65 LI, 1,00 24000 | 10007 1980.2
Owyer | VEB-6E L | 100 20 e = A
Owyer |  VEB-65 1,00 0 45 17 | 20088 995x + 5,850 0
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Rotarneter Calibration Report (For Persenal Pump Low Flow Adjust)

Calibration Method @ Dry Cal Primary Flowmeter Madel ; Defernder 510-H S/M 1136164

Rotameter Data Calibyratic

1 Data

Flow Rate (mL‘min)
BRI Value From Calibration Curve
Mo Brand fModel Date Flow Fate (Reading) Actual [ std.)

| 2 5 | 1 2 3 ¥ A
L2801 Dhwiyer VFA-21 OB/082020 100 200 507 98,8 9.5 1.000
- Creayar . WFA-21 a a0 2028 50 00 __ QBB 168.5 o -__,;.’
L2803 U.AE-'Ef | e 0504/ 2024 100 200 505 9E.E 1979 1000
L-a0¢ Dy VFA-21 00/ 2024 : 100 200 108 201.9 1,040 - 0.036 0
805 Dwiyer VEA-21 080, 2028 09 | 994 201.2 35N + 0959 1.000
Drvayar VFA-Z] s 0 1 1 954 202 1.011x - 0.423 1030
LT;(-.';.-Er. VFA-Z1 50 100 200 503 39,5 2005 1.00% a6 1.0 |
L-B08 Dwayer WFA-21 50 20 T 50 D08 10 10025 - 0.185 1,000
L-80% Dreayar VFA-21 50 200 5 2005 L9ETe 4+ 0731 1.0
_L ':-.c Dwayer i VFA-21 5 200 g 8.9 2028 0996 + 1,709 9
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Tel. 0-2625-0191-6, 0-2280-1 787, Fax. (-2280-1788, E-mail : thawatt@thaiunique.com, Website : www thaiunique.com

Detector Sensitivity ( FID )

Detector Response l Result Specification

Baseline Noise (pV) 1.47 = 50

Baseline Drift (%) 0.09 = 1
Sensitivity ( S/N for C15) 19,600 = 1,024

Temperature Specification

Temperature Set Result Specification

‘ Column Oven (° C) 80 | 80 | +5

| Inmjector (" C) 220 | 220 +5
Det.ectur (" C) 300 ; 300 | + 5

| Incubator (* C) | 1] N/A =5

Relative Standard Deviation %.{ % RSD)
Ch;aclmut Procedure Result Specification
Area C15 ( %) " 1.52 =5
Retel.ltion Time C15( %) ! 0.1 E 0.5

Date : 09/08/2023

SERVICE DEPARTMENT
FR-5V-029 Rev. 04

VARIAN
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Tel. 0-2620-0191-6, 0-2280-1787, Fax. 0-2280-1788, E-mail : thawan@thaiunique com, Website : www thaiunigue.com

Results Integrated System Testing

Checkout Procedure FID
Detector Position Front
:— Inh.-t.'I'}-'pc 1079 Injector
; {..‘15 Area 1 357 863 .
-(.‘15 Ar.c; 2 357,824
:—_ Ci15 .;.-rca 3 367,724
: | C15 .-\r;:a 4 361,724
C15 ﬁ;rea 5 | 360,724 i
C15 Area Ave ;agc _ 362,972
*OERSD(<=5% ) - 1.52

* The precision specification should be less than 2.0 % RSD ** { Relative Standard Deviation ) for an Auto sampler injection and

less than 5 % for Manual injections. To calculate the %RSD, select the C15 peak area for each of the five ( 5 ) samples.

** (Relative Standard Deviation is determined by dividing the standard deviation by the average and multiplying by 100.)

% RSD = ( std.dev / aveg ) * 100

Compliance E/Puss O Fail

Performance by

Date oqalo ?_‘_J'r‘f{?fﬂ QDE

Comments

Date ol /G‘{f;"ﬂzg

Reviewed by

VARIAN SERVICE DEPARTMENT
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Results Integrated System Testing

Checkout Procedure FID I
Detector Position Fromt
Inlet Type 1079 [.|1j|:n;:£4._1r
. CISRT 1 | 4,125
(..‘15 RT 2 4.125 N
CISRT3 4.125 -
Cl15 R'[-' 4 4.124 h
Lii R'['S- 4.124
C15 RT Average - 4.122
* L RED (<0.5%) o 0.01

* The precision specification should be less than (1.5 % RSD ** { Relative Standard Deviation ) for an Auto sampler injection and

less than 0.5 % for Manual injections. To calculate the %RSD, select the RT C15 peak for cach of the five ( 5 ) samples.

*# {Relative Standard Deviation is determined by dividing the standard deviation by the average and multiplying by 100.)

% RSD = ( std.dev /avg ) * 100

| B/l;'d:i!i

Compliance

Performance by

| 0alog 2023

Comments

Alog] 202 3

Reviewed by

VARIAN SERVICE DEPARTMENT
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NSC-TISI-TIS 17025

— A7-TISTR R T TS e
THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-66/0413 MTC No. EEL. BP. 109/0366
CALIBRATION CERTIFICATE

Submitted by : S.P.S. Consulting Service Co..Ltd.
Address : 7 Soi Phaholyothin 24, Phaholyothin Road, Jompol, Chatuchak, Bangkok 10900.
Calibrated at - Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre.

: Soi 1C, Bangpoo Industrial Estate, Sukhumvit Rd., Muang, Samutprakan 10280.
Instrument Calibrated : Ambient Environment
Description : Sound Calibrator Temperature :(23+3)°C
Manufacturer : ACO Relative Humidity : (50 + 15) %
Model : 2127 Ambient Pressure  : (101.325 + 1.500) kPa
Serial No. : 130006

Standards used : 1. Digital Function Synthesizer NF Electronic DF-193A S/N 122037.
. Measuring Amplifier Bruel&Kjaer 2636 S/N 1537484.

. Programmable Attenuator Tamagawa TPA-303A S/N OF 2214.

. Digital Multimeter Agilent 34401A S/N MY44005560.

. Pressure Transmitter Vaisala PTB202AD S/N T0650001.

. Audio Analyzer Keithley 2015-P S/N 4106495.

~ oy B W N

. Condenser Microphone Bruel&Kjaer 4180 S/N 2889871.
Calibration Procedure: CP-102-04 based on [EC 60942-2003. The sound pressure level of instrument was
measured by standard microphone using an insert voltage technique.

This instrument has been calibrated against standards maintained at Electrical and Electronic Standards
Laboratory (EEL), which are traceable to the International System of Units through the National Institute of
Metrology (Thailand).

The information on actual reading is attached herewith and the uncertainty limits quoted refer to the

measured values only.

Date of Receipt . 27 Mar. 2023
Date of Calibration . 29 Mar. 2023 1/

The results relate only to the items tested/calibrated or valu i
1 - s e 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
ii Mu 3 Taswbon Khlong Ha, Amphou.e Khlong Luang,  Soi 1C, Bangpoo Industrial_Estate, Sukhumvit Road, 196 Phahonysthin Road, Chatuchak, Bangkok 10900,
E [an(zvév)at athumthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thailand  Thailand
F:X. (66)*3??{; Zggg Tel. (66) 0 2323 1672-80 ext. 115, 116 Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
3 Fax. (66) 0 2323 9165 Fax. (66) 0 2579 8592

E-mail : rumpai@tistr.or.th Websitezwwwi tistr.orth  E-mail : mtc@tistr.or.th E-mail : sumalee@tistr.or.th



THAILAND

'ﬂr}r:}'SR NSC-TISI-TIS 17025

CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-66/0413 MTC No. EEL. BP. 109/0366

The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage
factor k = 2, providing a level of confidence of approximately 95%.
Nominal Output of Unit Under Test =94 dB re 20pPa at 1000 Hz
Acoustic Output in dB re 20.Pa , Corrected to Reference Conditions : 101.325 kPa , 23.0°C and 50 % RH

1. Sound Pressure Level

Standard Microphone Measured Sound Pressure | Deviated value | Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) [EC60942:2003 Class |
1/2 inch Bruel&Kjaer 4180 93.94 -0.06 +0.10 +0.40 dB

2. Frequency

Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) IEC60942:2003 Class |
1/2 inch Bruel&Kjaer 4180 999.9 -0.1 + 1.5 +1.0%
3. Total distortion
Standard Microphone Measured Total distortion Uncertainty Tolerance limit
Type (%) (%) IEC60942:2003 Class |
1/2 inch Bruel&Kjaer 4180 1.80 + 0.50 +3.0%

Note : 1. No adjustment.

2. The calibrator pressure correction was not included.

3. The microphone volume correction was not included.

Director _

Electrical and Efectronic¢ ‘Standards Laboratory
Date of Calibration . 29 Mar. 2023 Industrial Metrology and Testing Service Centre

Date of Issue : 30 Mar. 2023 Ref: 2011266032701228001

End of Certificate 2/2
Advertising the Report/Certifi g ; e oo
g g is obtained from the sovernor of TISTR.
' FM.BLMTC.002 Rev.4

Head (_)f_ﬁce Office/Laboratory
35 Mu 3 Tambc nphoe Khlong Luang, Sai 1C, | pPOC chak, Bangk 090
Chan P 120, Thailand i |
Tel. (66) 0

Fax. (66) 0
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Noise B_050/24

Sound Level Meter Calibration Report

Acoustic Calibrator Data

Brand | ACO | Number | AC 03/56 |
Model | 2127 | Serial No, | 130006 |
Calibration Range | 94 dB, 1000 Hz | Last Calibration | 29 March 2023 |

Due Date | 29 March 2024 I

Calibration Data

Sound Level Meter Data Calibration Data
Actual Reading [dB]
SLM No. Brand Model Serial No, Date
Beftore Adjustment After Adjustment
ACO-B18 ACO 6236 00172048 03 March 2024 94.1 94.0
ACO-B29 ACO 6236 00182011 03 March 2024 94.1 94.0
ACO-B33 ACO 6236 00182015 03 March 2024 94.0 94.0
ACO-B36 ACO 6236 00192027 03 March 2024 - 94.0 94.0
Acoustic Certified Value : Thailand Institute of Scientific and Technological Research {TISTR) 93.94 + 0.10 dB




-TISTR CALIBRATION 0037
THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-67/0304 MTC No. EEL. BP. 109/0267 |

CALIBRATION CERTIFICATE :

Submitted by : 5.P.5.Consulting Service Co.,Ltd.
Address : 7 Soi Phaholyothin 24, Phaholyothin Road, Jompol, Chatuchak, Bangkok 10900.
Calibrated at : Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre.

Soi 1C, Bangpoo Industrial Estate, Sukhumvit Rd., Muang, Samutprakan 10280.

Instrument Calibrated : Ambient Environment

Description : Sound Calibrator Temperature (23 +3)2C
Manufacturer : ACO : Relative Humidity :(50+ 15)%

Model : 2127 Ambient Pressure  : (101.325 + 1.500) kPa
Serial No. : 130006

Standards used : 1. Digital Function Synthesizer NF Electronic DF-193A S/N 122037.

2. Measuring Amplifier Bruel&Kjaer 2636 S/N 1537484,

3, Programmable Attenuator Tamagawa TPA-303A 8/N OF 2214.

4, Digital Multimeter Agilent 34401 A S/N MY44005560.

5. Pressure Transmitter Vaisala PTB202AD S/N T0650001.

6. Audio Analyzer Keithley 2015-P S/N4106495.

7. Condenser Microphone B&K 4180 S/N 2889871.
Calibration Procedure: CP-102-04 based on IEC 60942-2003; The sound pressure level generated by sound
calibrator under test shall be measured by standard microphone using an insert voltage technique.

This instrument has been calibrated against standards maintained at Electrical and Electronic Standards
Laboratory (EEL), which are traceable to the International System of Units through the National Institute of
Metrology (Thailand).

The information on actual réading is attached herewith and the uncertainty limits quoted refer to the

measured values only,

Date of Receipt : 22 Feb. 2024
Date of Calibration : 4 Mar. 2024 1 12.
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 obtainad from the sovernor of TISTR.

FM.BL.MTC.002 Rewv.d

Head Office Office/Laboratory Office

35 Mu 3 Tambxan Khang Ha, Armphoe Khlong Luang,  Soi 1€, Bangpoo Industrial Estate, Sukhurmwit Road, 196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Changwat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thailand  Thailand

Tel. (66) O 2577 9000 Tel. (65} 0 2323 1672-80 ext. 115, 116 Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2577 9009 Fax. (66) O 2323 9165 Fax. (66) 0 2579 8592

E-rnail : rumpaig@tistr.orth Websiteswww tistr.orth E-mail : mitcg@tistr.or.th E-mail : sumalesg@tistr.onth



NSC-TISI-TIS 17025
CALIBRATIOM 0037

273-TISTR
THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESE.-‘-.I{(_'H_(']']HT]U

MTC No. EEL. BF.

Request No. 21-67/0304 109/0267
The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage
factor k = 2, providing a level of confidence of approximately 95%.
Nominal Output of Unit Under Test = 94 dB re 20pPa at 1000 Hz
Acoustic Output in dB re 20Pa, Corrected to Reference Conditions: 101.325 kPa, 23.0 °C and 50 %RH.

1. Sound Pressure Level

Standard Microphone Measured Sound Pressure | Deviated value | Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) IEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 93.85 -0.15 +0.10 +(.75 dB
2. Frequency
Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) IEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 099.9 -0.1 ke +2.0%
3. Total Distortion
Standard Microphone Measured Total Distortion Uncertainty Tolerance limit
Type (%) (%) IEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 1.65 + 0.50 +4.0%

Note : 1. No adjustment.

2. The calibrator pressure correction was not included.

3. The microphone volume correction was not included.

Electrical un&-ii&ﬁnﬂhﬁi‘uﬁards Laboratory

Date of Calibration 4 Mar. 2024 Industrial Metrology and Testing Service Centre

Ref : 2011267022200795001

Date of Issue 5 Mar. 2024

End of Certificate 2f2

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 abtained from the governor of TISTR

FMLBLMTC.002 Rev.d
Office

196 Phahorwathin Road, Chatu

Head Office

35 Mu 3 Tambon kKhlone Ha

Office/Laboratory

Armphoe Khlong Luang, Soi 1C, Bangpoo Industrial Estate, Sukhurmvit Road, hak, Bangkok 10200,

Changwat Pathumthani 12120, Thailand Amphos Mu prakan 10280, Thailanc Thailand

Tel, (661 0 2577 9000 5, 116 Tel, (66) D 2579

Fax, {66) O 2577 9009
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Noise B_229/24

Sound Level Meter Calibration Report
Acoustic Calibrator Data
Brand I ACO | Number | AC 03/56 I
Model r 2127 | Serial No. | 130006 J
Calibration Range | 94 dB, 1000 Hz J Last Calibration IV 04 March 2024 I
Due Date |7 04 March 2025 |
Calibration Data
Sound Level Meter Data Calibration Data
Actual Reading [dB]
SLM No. Brand Model Serial No. Date
Before Adjustment After Adjustment
ACO-B33 ACO 6236 00182015 13 June 2024 93.9 93.9
ACO-B36 ACO 6236 00192027 13 June 2024 93.9 93.9
ACO-B41 ACO 6236 001920‘32 13 June 2024 93.9 93.9
ACO-B43 ACO 6236 00192034 13 June 2024 94.1 93.9
Acoustic Certified Value : Thailand Institute of Scientific and Technological Research (TISTR) 93.85 + 0.10 dB






