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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL. 0-2717-3000 FAX. 0-2719-9484

Cert.No.: 23TW41

Page.: 1 of 2
Certificate of Testing
Equipment : DO Meter
Manufacturer : ; Hanna
Model : HI198193
Serial No. : 03030056991
ID No. : LB-Eq-014
Received Date : 16 February 2023
Test Date : 17 February 2023
Reference : 2302-0616WN-1
Submitted by : Special Lab Envi And Consultant Co.,Ltd

47/91 Moo 3 Thambon Tha-it,
Pakkret, Nonthaburi 11120

Laboratory Condition : Temperature (25+5) °C
Humidity (50 £ 20) %
Test Procedure : In - house method : CP-CH9

by Comparison Technique with Azide Modification Method

Tested by : Walalak Sirithean

Approved by : MM .

Approved Signatory

( /) Malee Butkruea
() Saithip Meangmai
() Warakorn Lerngagtrakul

Issue Date : : 20 February 2023

B 0307483




Cert.No.: 23TW41
Page.: 2 of 2

Condition of this result of calibration

1. Reference Standard Instruments :
This certification is traceable to the International System of Unit through the reference standards
laboratory of Industrial Calibration Center, Technology Promotion Association (Thailand-Japan).

Instruments Serial No. ID No. Certificate No. Due Date
1) Burette - 130BU10 21CG1389 25 Mar 2023
2) Balance 1126143764 140RC004 - 22MM50 20 Sep 2023

2. Standard Material :-

Material Manufacturer Lot.No. Assay
Sodium Thiosulfate pentahydrate Merck AM1763316 100.2%
Result : Dissolved Oxygen Meter Adjustment With Air 100 %
Dissolved Oxygen Probe No.: KC1N20CDJ
Titration Method DO Meter .
Standard Deviation
(Azide Modification Method) Reading
(mg/L) (mg/L) (mg/L)
8.12 813 L 0.0045

This report was certified only for the instrument we tested.It is allowable to use for study
the system efficiency,The environmental impact control and present to organization it may concerned
Intend to use for advertising and referral purpose is prohibited.This report may not be reproduced
other in full,without written approval of the laboratory
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Calibratech Co.,Ltd.
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NSC-TISI-TIS17025
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 CALIBRATION 0030

Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech_cal@yahoo.com, calibratech _cal@hotmail.com

Certificate of Calibration

Certificate No. : 66-400220-2 Page : 1 of2

Submitted by : Special Lab Envi and Consultant Co., Ltd.
47/91 Moo 3 Thambol Tha-it, Pakkret, Nonthaburi 11120

Equipment : Air Chamber (Incubator)
Manufacturer : Lovibond Model : FKU 1800
Range : N/A °C Resolution : 0.1 °C
i Serial No. : 0?14643-01 ID No. : LB-Eq-004
Environment : On site calibration was carried out at the Laboratély, Special Lab Envi and Consultant Co., Ltd.
Ambient Temperature : (29.0t0 29.6) °C
Relative Humidity 2 (40 to 45) %
Line Voltage : (226.0 t0 226.5) V
Date of Received : 24 April 2023
Date of Calibration : 24 April 2023
Date of Issue : 26 April 2023
Calibrated by : Permpon Chanpu : 3
Calibration Method : CAL-M4004, TLAS G-20

The temperature scale used was based on ITS-90

Reference Standard Instruments : This certification is traceable to the International System of Units
Standard Digital Thermometer with RTD Probe

ID No. Cert. No. Due Date Traceability

400046 & 400042  66-400066-1 02 Aug 2023 National Institute of Metrology Thailand (NIMT)

Approved by : /

\
( Bunjerd Masri )
Supervisor
The Uncertainties are for a confidence probability of approximately 95%
& E—? E

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

wvew.calibratech,co.th.

CAL-F0031-03




CAL

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 : calibratech.cal@yahoo.com, calibratech _cal@hotmail.com

Certificate of Calibration
Certificate No. :66-400220-2 Page : 2 of 2

Result of Calibration :
UUC Condition As-Received :

Without Adjustment
Good

Function : Temperature measurement
This instrument was setting air ventilation at position 0 (close)
Inside of Chamber
Fl W =055 m
S :
e 2 4 D =073 m
A 75
- 1 ~ 3 H =050 m
3
g Capacity = 0.20 m
o
H
H/2 8
?
LA Y
| W) - //////
lhem D
v 7 D/2 5¢
‘ Front “
B | W »
Test Setting Indicating o
. Measured Temperature ( ° C) @ Sensor No. Uncertainty
Point | Temperature | Temperature
(=€) (@) G s 1 2 3 4 § 6 7 8 g 8 C )
20.0 19:9 199 20.35]120.35]20.23[20.25(20.12] 20.12| 20.14 | 20.28 | 20.08 0.42
Test Setting Indicating Measured Measured Overall
Point Temperature Temperature Uniformity Stability Variation
(e (@), (e (°C) e (ec)
20.0 19.9 19.9 0.37 0.16 0.6

Remark The uncertainty is not combine uniformity of the air chamber

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

This reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factor k = 2 ,

providing a level of confidence of approximately 95%

AL-F0031-03
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% Thermology Co., Ltd. iswi A

% 1 96/177-96/178 Moo 6, T. La- harn, A. Bangbuathong, Nonthaburi 11110 A

Tel : 0 2191 6479 Fax : 0 2191 6480 website : www.thermology.co NSC—’TIVSI-TISNOZS
CALIBRATION 0109

CALIBRATION CERTIFICATE

Date of Issue Jun 23, 2023 Cert No. 23/2342
Site Calibration Order No. 23060302
Customer SPECIAL LAB ENVI AND CONSULTANT CO., LTD.

47/91 Moo 3 Tha-It, Pak Kret, Nonthaburi, 11120.

Place of Calibration 1350, 1352 Sutthisarnwinitchai Rd, Dindaeng, Bangkok 10400. (Calibration Room)
Description Oven

Model UF30

Serial No. B123.0544

ID.No. - -
Date of Receipt Jun 20, 2023 i

Date of Calibration Jun 20, 2023

Environment
Temperature (Min)  23.1 =C (Max) 2538 2C
Relative Humidity (Min) 46.3 %RH (Max) 789 %RH

Calibration Method

WI-17 : The reference thermometer was placed into the chamber and measurement was performed based on AS-2853.

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

Standard
1) Data Acquisition with Sensor Model 34972A S/N. MY49007789, Certificate No. QR23-0024, Calibrated by

Quality Reborn Co., Ltd., ONAC Calibration No. 0292. Due Date Jan 10, 2024.

This certificate is traceable to Sl unit.

Page 1 of 4 /D (\v

This certificate is issued in accordance with the conditions of Thermology Laboratory.The traceability to recognised national standard and the

unit of measurement realised at corresponding national standard laboratory.This certificate may not be reproduced other than in full except with

“ the prior written approval of laboratory.




96/177-96/178 Moo 6, T. La-harn, A. Bangbuathong, Nonthaburi 11110

Thoweslagy ) o) . 02191 6479 Fax : 02191 6480 website : www.thermology.co T
CALIBRATION 0109
CALIBRATION CERTIFICATE
Date of Issue Jun 23, 2023 Cert No. 23/2342

Site Calibration Order No. 23060302

Results (without adjustment) .
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Position of reference thermometers were placed

Note.

1). Dimension (W x L x H) is 40 x 25 x 32 cm.

2). Stability - greatest one half of difference between max peak and min peak of each reference probe
measured temperature obtained during the calibration interval.

3). Uniformity - the maximum difference of measured temperatures at any sensors and the measured
temperature at the reference location which are observed at the same time or at as close an observation time as
possible to determine the temperature pattern or homogeneity within the chamber under steady state conditions. The

reference sensor should preferably be located at the geometric center of the chamber.

. Page 2 of 4 @(}\,\




Co., Ltd.

7 96/177-96/178 Moo 6, T.La-harn, A. Bangbuathong, Nonthaburi 11110
9% Tel : 0 2191 6479 Fax : 0 2191 6480 website : www.thermology.co

)

NSC-TISI-TIS17025
CALIBRATION 0109

Date of Issue

Site Calibration

CALIBRATION CERTIFICATE

Jun 23, 2023

Results (without adjustment)

Cert No. 23/2342
Order No. 23060302

uuc uucC Reference Stability Uniformity Uncertainty
Setting Reading Thermometer
(°C) (°C) (°C) +(°C) (°C) 265 )
Position 1 104.544
Position 2 103.789
Position 3 103.396
Position 4 103.886
104.0 104.0 Position 5 104.031 0.058 0.704 0.30
Position 6 103.886 =
Position 7 103.342
Position 8 103.939
Position 9 103.867
uuc uucC Reference Stability Uniformity Uncertainty
Setting Reading Thermometer
(°C) (°C) (°C) £(C) ("6) +(°C)
Position 1 151.388
Position 2 150.037
Position 3 149.313
Position 4 149.849 5
150.0 150.0 Position 5 150.519 0.052 1.248 0.41
Position 6 150.188
Position 7 149.370
Position 8 150.383
Position 9 - 150.201
Page 3 of 4
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Co., Ltd.

4 , 96/177-96/178 Moo 6, T.La-harn, A. Bangbuathong, Nonthaburi 11110 “r, lm\\‘\‘\

Tel : 02191 6479 Fax : 0 2191 6480 website : www.thermology.co NSC-flSI-TISﬁOZS
CALIBRATION 0109

\‘\\\\

CALIBRATION CERTIFICATE

Date of Issue Jun 23, 2023 Cert No. 23/2342
Site Calibration Order No. 23060302

Results (without adjustment)

uuc uuc Reference Stability Uniformity Uncertainty
Setting Reading Thermometer
(°C) (°C) (°C) 2(C) (°C) £(C)
Position 1 181.507
Position 2 179.668
Position 3 178.772
Position 4 179.371 -
180.0 180.0 Position 5 180.334 0.059 1.693 0349
Position 6 179.830
Position 7 178.855
Position 8 180.323
Position 9 179.876

The stability and uniformity was taken into account in the measurement uncertainty stated.

The above results are valid exclusively for calibration samples as mentioned in the report.

The reported expanded uncertainty is based on a standard uncertainty multiplied by a coverage factor k=2,
providing a level of confidence of approximately 95%. The uncertainty evaluation has been carried out in

accordance with ONAC requirements.

APPROVED SIGNATORY : /O.ﬂ\:’
[ 1 MR PRAJUCKPETCH THONGSOOKCHOTE
[-/] MR. DAMRONG MULSING
[ 1 MR.JATURAPAT THONGSOOKCHOTE

Page 4 of 4
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) w

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES Z =

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 il W
TEL.0-2717-300027 FAX.0-2719-9484

NSC-TISI-TIS17025
CALIBRATION 0008

Cert.No.:
Page.:

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :

Condition As-Received:

Received Date :
Calibration Date :
Reference :

Submitted by :

Ambient Temperature :
Relative Humidity :

Calibration Procedure :

Calibrated by :

Approved by :

(/ ) Malee Butkruea
() Saithip Meangmai

( ) Warakorn Lerngagtrakul

Issue Date :

pH Meter

Eutech

pH 700

2858459
LB-Eq-027

Used Item

31 August 2022

01 September 2022
2208-1091WN-1

Special Lab Envi And Consultant Co.,Ltd
47/91-93 Moo 3 Thambon Tha-it,
Pakkret Nonthaburi 11120 .

(25 ER2:5)REC
(50 = 15) %
In - house method :

- CP-CH5 by direct measurement with standard

voltage calibrator and direct measurement
with certified reference material (CRM)

Warakorn Lerngagtrakul

Nalo. -

Approved Signatory

6 September 2022

The Uncertainties are for a confidence probability of approximately 95%

This certificate may not be reproduced other than in full, except with the prior written

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

22CH1158
1o0f 2

A 0044813




Cert. No.: 22CH1158
Page.: 2 of 2
Condition of this calibration result
1. Reference Standard Instrument  : -
Instrument Serial No. ID No. Cert. No. Due Date
1) Document Process Calibrator 43160066 130RC092 22E1223 13 Apr 2023

This certification is traceable to the International System of Unit maintained at:-
- Traceable to National Institute of Metrology (Thailand), NIMT

- The measurement results are traceable to S| through CPA chem Ltd.,

2. Certified Reference Materials
' ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

Buffer Solution Manufacturer Lot No. Exp. date
pH 4.008 CPA chem . 794120 14 Feb 2024
pH 6.985 CPA chem 794122 14 Feb 2023
pH 10.008 CPA chem 823323 20 June 2023

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

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

Nominal Standard Uncertainty of Coverage
Unit Under Value Voltage Actual Reading Measurement factor
Calibration Input
pH L mvV pH {2V ) i
pH Meter 4.00 177.48 177.4 4.01 0.058 2.00
S/N.: 2858459 6.86 8.28 8.3 6.86 0.058 2.00
7.00 0.00 0.1 7.00 0.058 2.00
9.18 -128.97 -128.9 9.19 0.058 2.00
10.00 -177.48 -177.4 10.01 0.058 2.00
Function : pH Measurement
Performing three buffers standard curve by using buffer nominal pH (4,7,10)
Unit Under Standard pH Actual pH |Actual mV Uncertainty of Coverage
Calibration Buffer Solution Reading | Reading | pH measurement factor
(mV) (%) k
pH Electrode 4.008 4.01 177.4 0.0085 2.05
S/N.: 3101624 6.985 6.99 3.0 0.0099 2.00
10.008 10.01 -169.4 0.0092 2.00

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

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

-00o-
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a 1124653
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) i_E\E‘/MEE
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES 3@:

TR RS
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 Dl
NSC-TISI-TIS17025

TEL. 0-2717-3000-27 FAX.0-2719-9484 CALIBRATION 0008

Cert. No.: 22L.M126

Page.: 1 of 2
Certificate of Calibration
Equipment : pH Meter with Sensor
Manufacturer: Eutech
Model : pH 700
Serial No. : 2858459
ID No. : LB-Eqg-027
Subm.itted by : Special Lab Envi And Consultant Co.,Ltd

47/91-93 Moo 3 Thambon Tha-it,
Pakkret Nonthaburi 11120

Location : Chemistry Calibration Lab.2 >
Received Order : 31 August 2022

Calibrated Date : 1 September 2022

Ambient Temperature : (26+10)°C

Relative Humidity : (50+30)%

AC Line Voltage : (22022 )V

Calibrated by : Warakorn Lerngagtrakul

Approved by : WJ.[A, .

Approved Signatory

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

Issue Date : 6 September 2022

The Uncertainties are for a confidence probability of approximately 95 %

This certificate may not be reproduced other than in full, except with the prior written

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

A 0044921




Equipment :
Condition As-Received :
Reference :

pH Meter with Sensor
Used Item
2208-1091WN-2

Cert. No.: 22L.M126
Page.: 2 of 2

Procedure Used :-

Calibration were conducted using in-house calibration procedure CP-OT01 according to comparison with
Industrial Platinum Resistance Thermometer ( IPRT ) into Temperature Bath.

The temperature scale used was based on ITS-90.
Condition of this result of calibration

1. Reference standard instrument:-

Instrument Model Serial No. Cert. No. Due Date

1) Digital Thermometer 5311 B 20410013 221555 06 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 : Temperature measurement.

This instrument was connected with temperature sensor, S/N.: PHSTEMBO1P

Calibration| Immersion Standard uuc* Error UhEE el Coverage

Point Depth Temperature Reading e s Factor
(C) (mm ) (C) (°C) (*C) (£°C) k
25.0 80 25.004 25.0 -0.004 0.16 2.00

UUC* : Unit Under Calibration

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

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

-00o-
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CALIBRATION LABORATORY
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E-mail: bkk@becthai.com Website: www.becthai.com

Certificate No. : CAL-23-297

CERTIFICATE OF CALIBRATION

Equipment
. Manufacturer
Model

Serial No.

ID No.

Customer

Location

Date of Receipt

Date of Calibration
Date of Issue
Ambient Temperature
Relative Humidity

Condition As-Received

Calibrated b

( Mr.Somphop Duangnguan)

Calibration Engineer

Spectrophotometer

Thermo Scientific

Genesys 20
3SGT041007

LB-Eq-029

Special Lab Envi And Consultant Co., Ltd.

BECTHAI BANGKOK EQUIPMENT & CHEMICAL CO., LTD.

300 Phaholyothin Road, Phayathai, Bangkok 10400, Thailand Tel: +66 2615-2929 Fax:+66 2615-2350-1

NSC-TISI-TIS 17025
CALIBRATION 0131

Page : 1 of 3

47/91-93 Moo 3, Tambol Tait , Amphur Pakrad,

Nonthaburi, 11120.

Becthai Laboratory (Bangkok)

3 May 2023
3 May 2023
3 May 2023
(25+10) °C
(60+20) %

Used ltem

Approved by

( Ms. Jintana Sangthaijaroenlap )

Calibration Manager

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

factor k=2, providing a level of confidence of appoximately 95%.

This certificate may not be reproduced other than in full, except with the prior written approval of the head of Calibration Laboratory.

Indicated values are valid for the state of the Spectrophotometer at the time of calibration only.

ISSUE: "5 REV:4

FM-CAL-33/2

156/05/61




“ 15 CALIBRATION LABORATORY

%». " _4 300Phaholyothin Road, Phayathai, Bangkok 10400, Thailand Tel: +66 2615-2929 Fax:+66 2615-2350-1
E‘ﬁrg*g&.

E-mail: bkk@becthai.com Website: www.becthai.com

Certificate No. : CAL-23-297

BECTHAI BANGKOK EQUIPMENT & CHEMICAL CO., LTD.

NSC-TISI-TIS 17025
CALIBRATION 0131

CALIBRATION REPORT

Conditions of this result of calibration

1. Reference Standard Material :

Material Model Serial No.
Holmium Glass Filter RM-HG 12705
Didymium Glass Filter RM-DG 5 13498
Neutral Density Filter RM-1N2N3N 8323

Page : 2 of 3
Cert.No. Due date
98236 - 12 Feb 24
98233 12 Feb 24
98259 13 Feb 24

2. Traceability : This certification is traceable to the International System of Unit maintained at;

The Starna Scientific Ltd. Accredited Calibration Laboratory No. 0659.

3. Method of calibration :

The calibration procedure was carried out according to ASTM E275-08 (2022) and ASTM E925-09 (2014).

4. Result of calibration :

( Vv ) without adjustment

5. Equipment Specifications:

Spectral Bandwidth : 5 nm

Data Interval : 1 nm

Scan Speed : N/A nm/min
ISSUE: 5 REV:4 FM-CAL-33/2

() after adjustment

U&%__\ 15/05/61




Certificate No. : CAL-23-297

Wavelength Calibration

CALIBRATION REPORT

BECTHAI BANGKOK EQUIPMENT & CHEMICAL CO., LTD.
CALIBRATION LABORATORY

300 Phaholyothin Road, Phayathai, Bangkok 10400, Thailand Tel: +66 2615-2929 Fax:+66 2615-2350-1
E-mail: bkk@becthai.com Website: www.becthai.com

NSC-TISI-TIS 17025
CALIBRATION 0131

Page : 3 of 3

Certified Values of Nominal Value UUC*Reading Error Uncertainty of
Reference Material (nm) (nm) - (nm) (nm) Measurement (+ nm)
418.40 418 418 -0.40 0.59
537.00 SO 53/ 0.00 0.59
638.00 638 638 0.00 0.59
Photometric Calibration for Visible )
Wavelength Certified Values of UUC* Reading Error Uncertainty of
(nm) Reference Material (A) (A) (A) Measurement (+ A)
Zero 0.000 0.0000 0.0028
420.0 0.5716 0.572 0.0004 0.0044
0.7358 07838 -0.0028 0.0040
107 1l 0)7e] 0.0017 0.0039
Zero 0.000 0.0000 0.0028
0.561 0.560 -0.0010 0.0042
440.0
0.718 0.714 -0.0040 0.0037
1.0459 1.044 -0.0019 5 0.0037
Zero 0.000 0.0000 0.0028
0.5111 0:513 0.0019 0.0044
465.0
0.6618 0.661 -0.0008 0.0035
0.9635 0.966 0.0025 0.0034
Zero 0.000 0.0000 0.0028
546.1 0.5222 0.523 0.0008 0.0036
(546.0) 0.6687 0.668 -0.0007 0.0031
0.9768 0.978 0.0012 0.0043
Zero 0.000 0.0000 0.0028
590.0 0.5541 0.554 -0.0001 0.0035
0.6975 0.696 -0.0015 0.0031
1.0206 1.021 0.0004 0.0045
Zero 0.000 0.0000 0.0028
635.0 0.5398 0.543 0.0032 0.0035
0.6658 0.667 0.0012 0.0033
0.9741 0.977 0.0029 0.0045

Remark : Each individual filter is measured against.the empty filter holder (blank) used to zero the Spectrophotometer.

Note:
UUC* : Unit Under Calibration

ISSUE: 5 REV:4

- End of Report -

FM-CAL-33/2
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Calibratech Co.,Ltd. " I el ol
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 : CALIBRATION 0030

Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech. cal@yahoo.com, calibratech _cal@hotmail.com

Certificate of Calibration

Certificate No. : 65-400451-1 Page : 1of2

Submitted by : Special Lab Envi and Consultant Co., Ltd.
47/91 Moo 3 Thambol Tha-it, Pakkret, Nonthaburi 11120

Equipment : Water Bath
Manufacturer : Memmert Model :  WNB22
Range : N/A °C Resolution :0.1 °C
Serial No. : 1.520.0201 IDNo. : LB-Eq-041

Environment : On site calibration was carried out at the Laboratory, Special Lab Envi and Consultant Co., Ltd.
Ambient Temperature : (31.0t0 33.0) °C
Relative Humidity : (45t0500 %
Line Voltage : (226.0 to 226.5)V

Date of Received : 24 August 2022

Date of Calibration : 24 August 2022

Date of Issue : 31 August 2022

Calibrated by : Permpon Chanpu

Calibration Method : This instrument was calibrated by In-house method CAL-M4006 based on ASTM E715-80

The temperature scale used was based on ITS-90

Reference Standard Instruments : - This certification is traceable to the International System of Units
Standard Digital Thermometer with RTD probe

ID No. Cert. No. Due Date Traceability

400029 & 400031 65-400273-1 23 Nov 2022 National Institute of Metrology Thailand (NIMT)

Approved by : /ﬂ

( Surachai Promthong )
Laboratory Manager

The Uncertainties are for a confidence probability of approximately 95%

This cerificate may not be reproduced other than in full except with the prior written approval of the Calibratech Co.,Ltd. o)

Al -F0031-03
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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 : calibratech_cal@yahoo.com, calibratech -cal@hotmail.com

Certificate of Calibration .
Certificate No. :65-400451-1 Page : 2 of 2

Result of Calibration : Without Adjustment
UUC Condition As-Received : Good

Function : Temperature measurement

il BCUJ}/C&‘“-

Front

Test Setting Indicating Measured Measured
Point | Temperature | Temperature Measired Tomper o e | Uncermainty Uniformity Stability
Ce)| cY (°c) 1] 2 B3 | 2 €| (x°C) (°C) "(°c)
62.0 62.0 62.0 6193 | 61.92 | 61.91 | 61.91 | 61.91 0.18 0.06 0.03
85.0 85.0 85.0 84.94 | 84.91 | 84.89 | 84.92 | 84.92 0.18 0.08 0.03
95.0 95.0 95.0 94.81 | 94.76 | 94.76 | 94.77 | 94.77 019 0.09 0.07
100.0 cee 100.8 100.64] 100.74| 100.52| 100.62 | 100.56 0.24 0.34 0.13

Remark The uncertainty is not combine uniformity of the water bath

This result of calibration was found accurate as shown on date and place of calibration only.
This reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factork =2,
providing a level of confidence of approximately 95%

-00o0 -

ovew.calibratech.co.th.

AL-F0031-03
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Calibratech Co.,Ltd. " I el ol
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 : CALIBRATION 0030

Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech. cal@yahoo.com, calibratech _cal@hotmail.com

Certificate of Calibration

Certificate No. : 65-400451-1 Page : 1of2

Submitted by : Special Lab Envi and Consultant Co., Ltd.
47/91 Moo 3 Thambol Tha-it, Pakkret, Nonthaburi 11120

Equipment : Water Bath
Manufacturer : Memmert Model :  WNB22
Range : N/A °C Resolution :0.1 °C
Serial No. : 1.520.0201 IDNo. : LB-Eq-041

Environment : On site calibration was carried out at the Laboratory, Special Lab Envi and Consultant Co., Ltd.
Ambient Temperature : (31.0t0 33.0) °C
Relative Humidity : (45t0500 %
Line Voltage : (226.0 to 226.5)V

Date of Received : 24 August 2022

Date of Calibration : 24 August 2022

Date of Issue : 31 August 2022

Calibrated by : Permpon Chanpu

Calibration Method : This instrument was calibrated by In-house method CAL-M4006 based on ASTM E715-80

The temperature scale used was based on ITS-90

Reference Standard Instruments : - This certification is traceable to the International System of Units
Standard Digital Thermometer with RTD probe

ID No. Cert. No. Due Date Traceability

400029 & 400031 65-400273-1 23 Nov 2022 National Institute of Metrology Thailand (NIMT)

Approved by : /ﬂ

( Surachai Promthong )
Laboratory Manager

The Uncertainties are for a confidence probability of approximately 95%

This cerificate may not be reproduced other than in full except with the prior written approval of the Calibratech Co.,Ltd. o)

Al -F0031-03
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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 : calibratech_cal@yahoo.com, calibratech -cal@hotmail.com

Certificate of Calibration .
Certificate No. :65-400451-1 Page : 2 of 2

Result of Calibration : Without Adjustment
UUC Condition As-Received : Good

Function : Temperature measurement

il BCUJ}/C&‘“-

Front

Test Setting Indicating Measured Measured
Point | Temperature | Temperature Measired Tomper o e | Uncermainty Uniformity Stability
Ce)| cY (°c) 1] 2 B3 | 2 €| (x°C) (°C) "(°c)
62.0 62.0 62.0 6193 | 61.92 | 61.91 | 61.91 | 61.91 0.18 0.06 0.03
85.0 85.0 85.0 84.94 | 84.91 | 84.89 | 84.92 | 84.92 0.18 0.08 0.03
95.0 95.0 95.0 94.81 | 94.76 | 94.76 | 94.77 | 94.77 019 0.09 0.07
100.0 cee 100.8 100.64] 100.74| 100.52| 100.62 | 100.56 0.24 0.34 0.13

Remark The uncertainty is not combine uniformity of the water bath

This result of calibration was found accurate as shown on date and place of calibration only.
This reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factork =2,
providing a level of confidence of approximately 95%

-00o0 -

ovew.calibratech.co.th.
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NSC-TISI-TIS17025
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 ' : CALIBRATION 0030

Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech. cal@yahoo.com, calibratech _cal@hotmail.com

Certificate of Calibration

Certificate No. : 65-210421-1 Page : 10of2

Submitted by : Special Lab Envi And Consultant Co.,Ltd.
47/91 Moo 3, Tambol Tha-IT, Pakkret, Nonthaburi 11120

Equipment : Weight

Manufacturer : LS Material : Stainless Steel

Weightsize: 1g

ID No. : LB-Eq-034

Assumed density of weight : 7950 kg / m3

Assumed Air density : 1.2 kg/ m3
Environment : Ambient Temperature : (W4 2) - °C

Relative Humidity t (50 + 10) %

Air Pressure : 1009.8 mbar
Date of Received : 01 September 2022

Date of Calibration : 05 September 2022

Date of Issue : 05 September 2022

Calibrated by : Wattichai Swatphong

Calibration Method : In-house method CAL-M2101 based on OIML R 111-1 : 2004(E)

Reference Standard Instruments : This certification is traceable to the International System of Units

Standard Weights

ID No. Cert. No. Due Date Traceability

E221-E2210 MM-0042-22 21 Mar 2025 National Institute of Metrology (Thailand), (NIMT)
Approved by :

('Surachai Promthong )

Laboratory Manager

The Uncertainties are for a confidence probability of approximately 95%

[=]
This cerificate may not be reproduced other than in full except with the prior written approval of the Calibratech Co.,Ltd.  FEz: E]

wwwalibratech.coth,
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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 : calibratech_cal@yahoo.com, calibratech _cal@hotmail.com

Certificate of Calibration

Certificate No. :  65-210421-1 Page : 2 of 2

Result of Calibration :  Without Adjustment

UUC Condition As-Received : Good

No. Nominal Value |Id.Mark Conventional mass Value Measuring Uncertainty

o lg none lg -0.028 mg + 0.023 mg

This result of calibration was found accurate as shown on date and place of calibration only.
This reported uncertainty of measurement was based on a standard uncertainty mutiplied by a coverage factor k =2,
providing a level of confidence of approximately 95%

-00o -

AL-F0031-03
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Calibratech Co.,Ltd. ETe T T
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 : CALIBRATION 0030
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech.cal@yahoo.com, calibratech _cal@hotmail.com

Certificate of Calibration

Certificate No. : 65-210421-2 Page : 1 of2

Submitted by : Special Lab Envi And Consultant Co.,Ltd.
47/91 Moo 3, Tambol Tha-IT, Pakkret, Nonthaburi 11120

Equipment : Weight

Manufacturer : LS Material : Stainless Steel

Weightsize: 100 g

ID No. : LB-Eq-035

Assumed density of weight : 7950 kg / m3

Assumed Air density : 1.2 kg/ m3
Environment : Ambient Temperature : (204 2) °C

Relative Humidity : (50 + 10) %

Air Pressure : 1009.8 mbar
Date of Received : 01 September 2022

Date of Calibration : 05 September 2022

Date of Issue : 05 September 2022

Calibrated by : Wattichai Swatphong

Calibration Method : In-house method CAL-M2101 based on OIML R 111-1 : 2004(E)

Reference Standard Instruments : This certification is traceable to the International System of Units

Standard Weights

ID No. Cert. No. Due Date Traceability

E221-E2210 MM-0042-22 21 Mar 2025 National Institute of Metrology (Thailand), (NIMT)
Approved by : a

( Surachai Promthong )

Laboratory Manager

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

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

wwwcalibratech.co.th.
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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 : calibratech_cal@yahoo.com, calibratech _cal@hotmail.com

Certificate of Calibration
Certificate No. :  65-210421-2 Page : 2 of 2

Result of Calibration : Without Adjustment

UUC Condition As-Received : Good

No. | Nominal Value |Id.Mark Conventional mass Value Measuring Uncertainty

il 100 g none 100 g -0.05 mg + 0.11 mg

This result of calibration was found accurate as shown on date and place of calibration only.
This reported uncertainty of measurement was based on a standard uncertainty mutiplied by a coverage factor k =2,

providing a level of confidence of approximately 95%

-00o0 -

wow.calibratechco.th.

AL-F0031-03
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Calibratech Co.,Ltd. T
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 ; CALIBRATION 0030

Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech. cal@yahoo.com, calibratech _cal@hotmail.com

Certificate of Calibration

Certificate No. : 65-210421-3 Page : 1 of2

Submitted by : Special Lab Envi And Consultant Co.,Ltd.
47/91 Moo 3, Tambol Tha-IT, Pakkret, Nonthaburi 11120

Equipment : Weight

Manufacturer : LS Material : Stainless Steel

Weightsize : 200 g

ID No. : LB-Eq-036

Assumed density of weight : 7950  kg/ m3

Assumed Air density : 1.2 kg/ m3
Environment : Ambient Temperature : 20+ 2} °C

Relative Humidity : (50 + 10) %

Air Pressure : 1009.8 mbar
Date of Received : 01 September 2022

Date of Calibration : 05 September 2022

Date of Issue : 05 September 2022

Calibrated by : Wauttichai Swatphong

Calibration Method : In-house method CAL-M2101 based on OIML R 111-1 : 2004(E)

Reference Standard Instruments : This certification is traceable to the International System of Units

Standard Weights

ID No. Cert. No. Due Date Traceability
E221-E2210 MM-0042-22 21 Mar 2025 National Institute of Metrology (Thailand), (NIMT)
Approved by :

(Surachai Promthong )

Laboratory Manager

The Uncertainties are for a confidence probability of approximately 95% EAEE
Lh L

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

wwwalibratech.co.th,
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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 : calibratech-cal@yahoo.com, calibratech _cal@hotmail.com

Certificate of Calibration
Certificate No. :  65-210421-3 Page : 2 of 2

Result of Calibration :  Without Adjustment

UUC Condition As-Received : Good

No. | Nominal Value |Id.Mark Conventional mass Value Measuring Uncertainty

e 200 g none 200 g +0.09 mg + 0.17 mg

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

This reported uncertainty of measurement was based on a standard uncertainty mutiplied by a coverage factor k =2,

providing a level of confidence of approximately 95%

-00o -

worw.caliliratech co.th,
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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 : calibratech-cal@yahoo.com, calibratech cal@hotmail.com
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NSC-TISI-TIS17025
CALIBRATION 0030

Certificate No. :

Submitted by :

Equipment :

Environment :

Date of Received :

Date of Calibration :

Date of Issue :

Calibrated by :

Calibration Method :

Reference Standard Instruments :

Certificate of Calibration

65-400213-1 Page : 1 of2

Special Lab Envi and Consultant Co., Ltd.
47/91 Moo 3 Thambol Tha-it, Pakkret, Nonthaburi 11120

Air Chamber (Incubator)

Manufacturer : Lovibond Model : FKU 1800
Range : N/A °C Resolution : 0.1 °C
Serial No. : 0925481-19 ID No. : LB-Eq-005

On site calibration was carried out at the Laboratory,

Special Lab Envi and Consultant Co., Ltd.

Ambient Temperature : (29.0 t0 30.0) °C
Relative Humidity (45 to 50) %
Line Voltage (226.0 to 226.5) V

27 April 2022

27 April 2022

30 April 2022

Permpon Chanpu

CAL-M4004, TLAS G-20

The temperature scale used was based on ITS-90

This certification is traceable to the International System of Units

Standard Digital Thermometer with Thermocouple probe

ID No.

Cert. No.
400029 & 400030 64-400587-1

Due Date Traceability
23 May 2022 National Institute of Metrology Thailand (NIMT)

Approved by : % /

( Bunjerd Masri )

Supervisor

The Uncertainties are for a confidence probability of approximately 95%

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

AL-F0031-03
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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 : calibratech_cal@yahoo.com, calibratech _cal@hotmail.com

Certificate of Calibration |
Certificate No. :65-400213-1 Page : 2 of 2

Without Adjustment
Good

Result of Calibration :
UUC Condition As-Received :

Function : Temperature measurement
This instrument was setting air ventilation at position 0 (close)
e Inside of Chamber
( W =05 m
] 2 4 D =073 m
A 3 5
1 3 H =050 m
3
9 Capacity = 0.20 m
(o]
H
H/2 8
$ 9
j/_V
| W2 2
l5cm D
‘L —7 D/2 59

< Front >
W

Test Setting Indicating

Point| Tempesieh| Temperature Measured Temperature (° C) @ Sensor No. Uncertainty
@) &) (e 1 2 3 4 5 6 7 8 9 (@)
30.0 30.0 30.0 30.0 | 29.8 | 30.1 | 30.0 | 29.9 | 29.9 | 30.1 | 30.1 | 30.0 0.55
35.0 35.0 35.0 34.8° 103480 1E3 510N ISHBIE3 5101 35 00 R 3501 3 E 351 EIR3510 0.54
37.0 37.0 87.0 36.7 | 36.7 | 369 | 36.9 | 36.9 | 36.9 | 37.0 | 37.0 | 37.0 0355
Test Setting Indicating Measured Measured Overall
Point Temperature Temperature Uniformity Stability Variation
(S (°C) (€ (°C) (°C) (°C)
30.0 30.0 30.0 0.3 0.1 0.5

35.0 35.0 35.0 0.3 0.1 0.5

37.0 37.0 37.0 0.4 0.1 0.5

Remark The uncertainty is not combine uniformity of the air chamber

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

This reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factork =2,

providing a level of confidence of approximately 95%

-000 -
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C.T. ENVIRONMENT AND CHEMICAL CO., LTD. E-mail: cte_envi @ yahoo.com.

9/40-41 ¥.2 A.UNYPIBI D.UNNTI IUUNYS 11130 INTAWN : 02-101-3409 Tn3en3: 02-101-3410
9/40-41 Moo. 2 T.Bangkooveang A.Bangkruai Nonthaburi 11130 TEL: 02-101-3409 FAX: 02-101-3410

—d

Analyzer Performance Test

Calibrated Date: 30 April 2023

Instruments Information

Analyzer Type: SO2 Analyzer
Model: 43C

Manufacturer Thermo Environmental

S/N. 43C-76459-383

Calibration System

Calibrator Unit

Standard Gas

Dilutor Model APl Model 700
S/N: 556
ZERO AIR Genearator API MODEL 701
SIN: 233

NO Conc 45.4 PPM
SO2 Conc 44.9 PPM
CO Conc 4,480 PPM

Expire Date: 30 April 2024

Environment: Temperature

Calibration Report

255 °C

Humidity:_51 _%RH

Zero Span
Status Reference Reading Drift Reference Reading Drifto%
(PPB) (PPB) (PPB) (PPB) (PPB)
Before 0.0 0.1 0.1 400.0 396.2 -1.0
After 0.0 0.0 0.0 400.0 400.0 0.0
Single Point Calibration Chart
500
450
396.2
400
~ 400.0
@ 350 /’.
a /
L 300 e
g 250 —— Before
é 200 / - —® - After
& 150
100
50 101
0w
0 0.0 400
Reference (PPB)
Calibrate By : g Supervisor ; <R AEES

Mr.Chatchai Hermkhunthod

Mr.thammarat Khamsiang
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C.T. ENVIRONMENT AND CHEMICAL CO., LTD. E-mail: cte_envi @ yahoo.com.

9/40-41 ¥.2 A.UNYPIBI 0.UNNTIY LUUNYS 11130 INTAWN : 02-101-3409 Tn3ans: 02-101-3410
9/40-41 Moo. 2 T.Bangkooveang A.Bangkruai Nonthaburi 11130 TEL: 02-101-3409 FAX: 02-101-3410

Analyzer Performance Test

Calibrated Date: 30 April 2023

Instruments Information

Analyzer Type: NO/NO2/NOx Analyzer
Model: 42C

Manufacturer Thermo Environmental
S/N: 42C-69067-362

Calibration System

Calibrator Unit

Standard Gas

Dilutor Model API Model 700
SIN: 556

ZERO AIR Genearator APl Model 701
SIN: 233

NO Conc 45.4 PPM
S0O2 Conc 44.9 PPM
CO Conc 4,480 PPM

Expire Date: 30 April 2024

Environment: Temperature 255 °C

Humidity: 51  %RH

Calibration Check ( Before adjust )

Zero Span
GAS
Reading Value Expected Value Drift Reading Value Expected Value Drift%
(ppb) (ppb) (ppb) (ppb) (ppb)
NO 0.1 0.0 0.1 398.6 400.0 -0.3
NOx 0.1 0.0 0.1 400.0 400.0 0.0
Calibration Check ( After adjust )
Zero Span
GAS Reading Value Expected Value Drift Reading Value Expected Value Drift%
(ppb) (ppb) (ppb) (ppb) (ppb)
NO 0.0 0.0 0.0 400.0 400.0 0.0
NOx 0.0 0.0 0.0 400.0 400.0 0.0
Single Point Calibration Chart
450 39856
© 400 /' 400.0
£
= 350
£
8 300
@
s 250 After
S
? 200 ~ =% = Before
< 150
100
50 .LV
0
0.0%0 400.0
NO Reference Value (ppb)
Calibrate By : TR Supervisor : AL

Mr.Chatchai Hermkhunthod Mr.thammarat Khamsiang
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C.T. ENVIRONMENT AND CHEMICAL CO., LTD. E-mail: cte_envi @ yahoo.com.

9/40-41 ¥.2 A.UNYPIBI D.UNNTIY VUUNYS 11130 INIAwN : 02-101-3409 Tn3an3: 02-101-3410
9/40-41 Moo. 2 T.Bangkooveang A.Bangkruai Nonthaburi 11130 TEL: 02-101-3409 FAX: 02-101-3410

——

Analyzer Performance Test

Calibrated Date: 30 April 2023

Instruments Information

Analyzer Type: CO Analyzer
Model: 48C

Manufacturer Thermo Environmental
S/N: 48C-53842-297

Calibration System

Calibrator Unit Standard Gas

Dilutor Model API Model 700

NO Conc 45.4 PPM
SIN: 556 SO2 Conc 44.9 PPM
ZERO AIR Genearator API MODEL 701 CO Conc 4,480 PPM
SIN: 233 Expire Date: 30 April 2024
Environment: Temperature__ 255 °C Humidity: __ 51 %RH
Calibration Report
Zero Span
Status Reference Reading Drift Reference Reading Drift%
(PPM) (PPM) (PPM) (PPM) (PPM)

Before 0.0 0.1 0.1 45.0 44.9 -0.2
After 0.0 0.0 0.0 45.0 45.0 0.0
Single Point Calibration Chart

50 150

A a9

40
s
[a %
T 30
[=2] —_—— Before
£
2 20 — @ - After
[}
24

10

0.0
(ho/u.l 45
Reference (PPM)
Calibrate By : A/ Supervisor : BRI FURT2

Mr.Chatchai Hermkhunthod Mr.thammarat Khamsiang



PM10 HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Sampler Location Date March 7, 2023
Project Site Start Time 1:42 PM
Sampler Number PM-10 No.2 Transfer Standard Type Orifice Stop Time 1:50 PM
Motor Serial Number PM-10 No.2 Calibrator Model TE-5025A
Recorder Serial Number PM-10 No.2 Calibrator Serial Number 801 Person Mr.Thammarat Khamsiang
Plate (Delta H) (A) (X) (1) (Y) Temparature | Barometric Start Stop
No. [ Pressure Drop Across Orifice (inH,0)| [AH,0(Pa/P,, (T, /Ta)] | Qstd = (1/m)[(A-b)] ample Flow Rate Indicatior| |G = I[(Pa/P,)(T,/Ta)l Pressure | Meter Meter
Positive | Negative AHEO ( mg/mm ) (ns/mm ) (°K=°C+273) (mmHg)
5 0.20 0.22 0.4 0.64186 0.32911 38.0 37.64 303.0 758.0
7 0.25 0.30 0.6 0.73451 0.37293 40.0 39.62 303.0 758.0
10 0.40 0.45 0.9 0.91311 0.45740 42.0 41.60 303.0 758.0
13 0.50 0.59 1.1 1.03402 0.51458 44.0 43.58 303.0 758.0
18 0.62 0.70 1.3 1.13789 0.56371 46.0 45.56 303.0 758.0
Linear Regresstion Y ON X:Y=mX + b Average 303.0 758.0
1 |Slope (m) 2.11434|Linear Equation fz 0.993341 |Pstd(mmHg)| 760.0
2 |Intercept (b) -0.05399|Set Point Flow Rate(x)(ms/mm) 1.133 r 0.9966649| T\ 298.0
3 |Correlation Coefficient (r) 0.99975|Final Set Flow Rate = (1) 0 (Pa/Pstd)*(Tstd/Ta) 0.980910196
Result C=(Pa/Pstd)*(Tstd/Ta)"0.5 0.990409106

COMMENT
Andersen Instruments, Inc.
IC (CFM) Qstd-IC
y =32.111672x + 27.225682
70.00
R? = 0.990296
60.00
50.00
/
¥
40.00
/
=
30.00
20.00
10.00
0.00 Qstd (m%min)
0.00 0.20 0.40 0.60 0.80 1.00 1.20

Calibrated By . W Approved By

Mr.Chatchai Hermkhunthod Mr.thammarat Khamsiang

Technician Environmental Scientist




TSP HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Sampler Location Date March 5, 2023
Project Site Start Time 11:20 AM
Sampler Number TSP No.2 Transfer Standard Type Orifice Stop Time 11:30 AM
Motor Serial Number TSP No.2 Calibrator Model TE-5025A
Recorder Serial Number TSP No.2 Calibrator Serial Number 801 Person Mr.Thammarat Khamsiang
Plate (Delta H) (A) (X) (1) (Y) Temparature | Barometric Start Stop
No. [ Pressure Drop Across Orifice (inH,0)| [AH,0(Pa/P,)(T,/Ta)] | Qstd = (1/m)[(A-b)] fample Flow Rate Indicatio| IC = I[(Pa/P,)(T,/Ta)]~ Pressure | Meter | Meter
Positive | Negative | AH,0 (m’/min) (/min ) (°K =°C+273) (mmHg)
5 1.0 1.3 2.3 1.50203 0.74863 40.0 39.62 303.0 758.0
7 1.6 1.9 3.5 1.85289 0.91894 42.0 41.60 303.0 758.0
10 2.7 3.2 5.9 2.40570 1.18728 44.0 43.58 303.0 758.0
13 3.6 4.0 7.6 2.73037 1.34488 45.0 4457 303.0 758.0
18 4.6 5.2 9.8 3.10047 1.562454 46.0 45.56 303.0 758.0
Linear Regresstion Y ON X:Y=mX + b Average 303.0 758.0
2
1 |Slope (m) 2.06011|Linear Equation r 0.994144 |Pstd(mmHg)| 760.0
2 |Intercept (b) -0.04024|Set Point Flow Rate ( X ) (ms/mm) 1.133 r 0.9970677 |Tyrp 298.0
3 |Correlation Coefficient (r) 0.99998|Final Set Flow Rate = (1) 0 (Pa/Pstd)*(Tstd/Ta) 0.980910196
Result C=(Pa/Pstd)*(Tstd/Ta)"~0.5 0.990409106
COMMENT
Andersen Instruments, Inc.
IC (CFM) Qstd-IC
70.00
60.00 =7.531463x + 34.361311
R*=0.982048
50.00 -
T
—
—_d
/.
40.00 e
//
30.00
20.00
10.00
Qstd (m*min)
0.00
0.00 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20

Calibrated By

Mr.Chatchai Hermkhunthod

Technician

Approved By

Mr.Thammarat Khamsiang

Environmental Scientist
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