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1 Arsenic Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method?

2 Barium Digestion, Direct Nitrous Oxide-Acetylene Flame Method™

3 Biochemical Oxygen Demand | 1) 5-Day BOD Test, Azide Modification Method™
2) 5-Day BOD Test, Membrane Electrode Method™

4 Cadmium Digestion, Direct Air-Acetylene Flame Method?

5 Chemical Oxygen Demand Closed Reflux, Colorimetric Method®?

6 Color ADM| Weighted-Ordinate Spectrophotometric Method?

7 Copper Digestion, Direct Air-Acetylene Flame Method?

8 Cyanide Distillation, Colorimetric Method®?

9 Formaldehyde Distillation, Colorimetric Method™

10 | Free Chlorine DPD Colorimetric Method?

11 Hexavalent Chromium Colorimetric Method?

12 Lead Digestion, Direct Air-Acetylene Flame Method?

13 Manganese Digestion, Direct Air-Acetylene Flame Method@

14 Mercury Digestion, Cold-Vapor Atomic Absorption Spectrometric
Method?

15 Nickel Digestion, Direct Air-Acetylene Flame Method?

16 Oil & Grease Liquid-Liquid, Partition-Gravimetric Method®?

17 | pH Electrometric Method?

18 Phenols - 1) Distillation, Chloroform Extraction Method?@
2) Distillation, Direct Photometric Method?

19 Selenium Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method™

20 Sulfide Zn$S Precipitation, lodometric Method™

21 | Temperature Laboratory and Field Methods®@

22 | Total Dissolved Solids Dried at 180 °C?

23 | Total Kjeldahl Nitrogen | Macro Kjeldahl Method?

24 | Total Suspended Solids Dried at 103-105 °C¥#

25 Trivalent Chromium Digestion, Direct Air-Acetylene Flame Method;
Colorimetric Method; Calculation®

26 Zinc

Digestion, Direct Air-Acetylene Flame Method®
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Calibratech Co.,Ltd. SRR o s 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_calf@yahoo.com, calibratech _cal(@hotmail.com

Certificate of Calibration

'/"
o

\‘\u\
nd,

) ¢

Certificate No. : 64-400234-1 Page : 10f2

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

Equipment : Digital Thermometer with TC probe

Temperature Indicator

Manufacturer : Thermo Scientific Model : TEMP 10K
Range : -250'Cw 1372°C Resolution : 0.1 "C
Serial No. : 4008958 ID No. : [.B-Eq-013
Environment : Ambient Temperature : (23 + 2) “C
Relative Humidity ;o S0z 18) %
Line Voltage : (220 + 22) VAC
Date of Received : 30 April 2021
Date of Calibration : 05 May 2021
Date of Issue : 05 May 2021
Calibrated by : Chortip Samchusri

Calibration Method : This instrument was calibrated by In-house method comparison techmque CAL-M4003
by compared with PRT in the liquid bath at the constant controlled temperature.

The temperature scale used was based on ITS§-90

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

I. Platinum Resistance Thermometer (PRT)

1D No. Cert. No. Due Datc Traceability
400001 TT-0016-20 04 Mar 2022 National Institute of Metrology Thailand (NIMT)
400002 TT-0050-20 18 Jun 2022 National Institute of Metrology Thailand (NIMT)

2. Standard Digital Thermometer

1D No. Cert. No. Due Date Traccability
400003 19E134 06 Jun 2021 National Institute of Mctrology Thailand (NIMT)
400004 19E134 06 Jun 2021 National Institute of Metrology Thailand (NIMT) -

Approved by e ; ’;/

( Bunjerd Masri )

Supervisor
The Uncertainties are for a confidence probability of approximately 95% EACE
rif i
This cerificate may not be reproduced other than in full except with the prior written approval of the Calibratech Co.,L1d. .
=
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CAL

Calibratech Co.,Ltd.
7/106-7 Moo 2, Sukhaprechasan 3 Rd., Bangpood, Pakkred. Nonthaburi 11120
Tel{02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech. cali@ yahoo.com, calibratech _cal@hotmail.com

Certificate of Calibration

Certificate No. :  64-400234-1 Page : 2 of 2

Result of Calibration : Without Adjustment

UUC Condition As-Received :  Good

Function : Temperature measurement with Thermocouple probe Type K

Model : Type K Sheath Material : Teflon
Diameter : 2 mm. Length : 1500 mm.
Serial No. :  N/A ID No. : SL-3%
Immersion Depth|Siandard Reading| UUC Reading Correction Uncertainty
( mm.) ("C) (*C) {"C:) {+"C)
130 4.0027 4.2 -0.2 018
130 104.0024 104 3 -3 0.45
130 150.003 1 150.2 -0.2 0.58
130 180.0024 180.0 0.0 0.65
Model : AD-1218-230 Sheath Material : Stainless
Diameter : 3.5 mm. Length : 230 mm.
Serial No. @ N/A ID No. : SL-40
Immersion Depth|Standard Reading] UUC Reading Correction Uncertainty
(. mm.) ("C) L 2E [ o (£"C)
124 250.0017 2493 0.7 1.2
124 350.0042 3478 2.2 1.5

UUC : Unit Under Calibration

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%

-F0031-03




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.: 21TW44

Page.: 1 of 2
Certificate of Testing
Equipment : DO Meter
Manufacturer : Hanna
Model : HI98183
Serial No. : 03030056991
ID No. : LB-Eq-014
Received Date : 05 March 2021
Test Date : 05 March 2021
Reference : 2103-0294WN-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

Calibrated by : Walalak Sirithean

Approved by : tmah* ’

Approved Signatory

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

Issue Date : 8 March 2021

B 0255421



Cert.No.: 21TW44
Page.: 2 of 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) (mgfL)
8.02 8.05 0.0084

This report was certified only for the instrument we tested.lt 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. Tt S R .
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_caliayahoo.com, calibratech .cal@hotmail.com

Certificate of Calibration
Certificate No. : 64-200127-1 Page : 10of2

Submitted by : Special Lab Envi and Consultant Co., Ltd.

47/91 Moo 3. Tambol Tha-lt, Pakkret, Nonthaburi 11120

Equipment : Electronic Balance
Manufacturer : AND Model : GR-200
Serial No. : 14245322 ID No. : LB-Eg-016
Capacity : 210 ¢ Resolution : 0.0001 ¢
Environment : On site calibration was carried out at the Laboratory,

Special Lab Envi and Consultant Co.. Lid.

Ambient Temperature : (25:7t0:25:19) "0
Relative Humidity i (68.61071.5) %
Air Pressure  : 1012.0 mbar
Date of Received : 30 April 2021
Date of Calibration : 30 April 2021
Date of Issue : 06 May 2021
Calibrated by : Akaradath Thippichai
Calibration Method : In-house method CAL-M2001 based on UKAS Publication ref : LAB 14

Edition 5. July 2015

Reference Standard Instruments : This certification is traccable 1o the International System of Units

Standard Weights

1D No. Cert, No. Due Date Traccability
E201-E2624 C02204101 17 Nov 2021 National Institute of Metrology (Thaikand), (NIMT)
Approved by :

( Surachai Promthong )

Laboratory Manager

The Uncertainties are for a confidence probability ol approximately 95%

This cerificate may not be reproduced other than in full except with the prior writlen 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, Nonthabun 11120
Tel{02) 964-6211 Fax.(02) 964-5155, ¢-mail : calibratech_ cali@yahoo.com. calibratech _cal@hotmail.com

Certificate of Calibration

Certificate No. : 64-200127-1 Page : 2 of 2

Result of Calibration : Without Adjustiment

UUC Condition As-Received : Good

Departure of indication from nominal value

Nominal Value Correction Uncenainty

(g) (g) t ()
0.001 0.0001 0.00011
0.01 0.0000 0.00011
0.1 0.0000 0.00011
0.5 -0.0001 0.00011
2 0.0000 0.00011

5 0.0000 0.00012
10 0.0001 0.00012
50 0.0000 0.00014
100 0.0000 0.00020
200 0.0001 0.00038

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 = 2.1%

providing a level of confidence of approximately 95%

Eccentric error Load test : 50 g
A B C D E

-0.0006 0.0001 0.0006 -0.0002 0.0000 g

Repeatability Load test : 200 g

Stdev. ? 0.00003 e

-00o -

AL-F0031-03
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Calibratech Co..,Ltd. 7o et B el
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 CALIBRATION 0030

Tel02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech_ calia yahoo.com, calibratech .cal@hotmail.com

Certificate of Calibration

Certificate No. : 64-400224-2 Page : 1 of2

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

Equipment : Air Chamber (Incubator)
Manufacturer : Lovibond Model : FKU 1800
Range : N/A e Resolution : 0.1 "C
Serial No. : 0914643-01 IDNo. : N/A
Environment : On site calibration was carried out at the Laboratory,

Special Lab Envi and Consultant Co., Ltd.

Ambient Temperature : (26.0t0 26.5) 'C
Relative Humidity ] (500 60) %
Line Voltage : (226.010 226.5) V

Date of Received : 30 April 2021

Date of Calibration : 30 April 2021

Date of lIssuc : 03 May 2021

Calibrated by : Permpon Chanpu

Calibration Method :  CAL-M4004, TLAS G-20
The temperature scale used was based on 1TS-90

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

Standard Digital Thermometer with Thermocouple probe

ID No. Cert. No. Duc Date Traceability
400029 & 400032 64-400106-1 30 Sep 2021 National Institute of Metrology Thailand (NIMT)

Approved by @n/f
( Bunjerd Masri )

Supervisor

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.

-F0031-03



Calibratech Co.,Ltd.

7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood. Pakkred, Nonthabun 11120
Tel{02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech. cali@ yvahoo.com, calibratech .cali@hotmail.com

Certificate of Calibration

Certificate No. :64-400224-2 Page : 20f2

Without Adjustment
Good

Result of Calibration :
UUC Condition As-Received :
Function : Temperature measurement

This instrument was setting air ventilation at position 0 {close)

Inside ot Chamber
f W=055 m

95 a D =073 m

H =050 m

3
Capacity = 020 m

w

H
H/2 8
8 ?
=
5¢
g Front 2
< e +
Test Setting Indicating
' , Measured Temperature ( “ C) (@ Sensor No. Uncenainty
Point| Temperature T'emperature
{5C ) (*C) ('e) 1 2 3 ] 5 6 7 8 9 (#°C)
200 193 19.3 202 1 20.1 20007 ]=20.1 | 20.1 | 201 ] 200 | 20.0{ 200 0.69
Test Setting Indicating Measured Measured Overall
Paoint T'emperature Temperature Unilormity Stability Variation
(C) (C) {"C) ("C ({"C) {%C)
20.0 19.3 19.3 04 0.4 0.8

Remark The uncertainty is not combine uniformity of the air chamber

This resull 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%

-F0031-03
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Calibratech Co.,Ltd. AR e D2 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. cali@yahoo.com. calibmtech cal@hotmail.com

Certificate of Calibration

Certificate No. : 64-400224-1 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 G Resolution : 0.1 "C
Serial No. : 0925481-19 ID No. : N/A
Environment : On site calibration was carried out at the Laboratory,

Special Lab Envi and Consultant Co.. Ltd.

Ambient Temperature : (26.0 10 27.0) "C
Relative Humidity : (501060) %
Line Voltage ] (226.0 10 226.5) V

Date of Received : 30 April 2021

Date of Calibration : 30 April 2021

Date of Issue : 03 May 2021

Calibrated by : Permpon Chanpu

Calibration Method : CAL-M4004, TLAS G-20

The temperature scale used was based on ITS-90

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

Standard Digital Thermometer with Thermocouple probe

ID No. Cert. No. Due Date Traceability
400029 & 400030 64-400104-1 29 Sep 2021 National Institute of Mctrology Thailand (NIMT)

Approved by :1% ——
Tﬁunjcrd Masri )

Supervisor
The Uncertainties are for a confidence probability of approximately 95% -
(=13
This cerificate may not be reproduced other than in full except with the prior writien approval of the Calibratech Co.,Ltd. g 3
=
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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. : 64-400224-1

Result of Calibration :
UUC Condition As-Received :

Function :

Without Adjustment

Good

Temperature measurement

This instrument was setting air ventilation at position 0 (¢close)

Page : 2 of 2

Inside of Chamber
1/ W =05 m
2 4 D =073 m
4 o
1 3 H =050 m
3
8 Capacity =020 m
H
$ H2 8
-t gl i
W2 =
D2 5¢c lScm D
v
T Fron 2
< v +
Test Setting Indicating
; ) Mecasured Temperature (  C) @ Sensor No. Uncertainty
Point | Temperature | Temperature
" C) (200 (€.} 1 2 4} 4 5 6 7 8 9 (+ %08
30.0 RIVE 304 30.0 | 30,0 ] 30,1 ] 301 0.0 1 300 ) 30,0 | 30,0 | 300 0.75
350 354 54 349 [ 349 | 349 350 | 350 [ 350 349 | 350 ] 350 0.73
37.0 374 37.4 369 ] 369 3701 370 | 370 | 37.0 ] 369 | 37.0 | 37.0 0.72
Test Setting Indicating Measured Measured Overall
Point Temperature Temperature Uniformity Stability Varation
{"C) (=E) {"C) (*C) CSE) (€D
300 304 304 0.3 0.5 0.9
350 35.4 354 0.4 03 1.1
37.0 374 374 0.4 0.4 0.9

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%

L-F0031-03
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MIRACLE INTERNATIONAL TECHNOLOGY CO.,LTD

214 Bangwack Rd. Bangpai Bangkac Bangkok 10160 s S S
Tel.: 0-2865-4647-8 Fax: 0-2865-4649 http://www.mit.in.th "’r.;,f\\,\&“‘ il B

CALIBRATION CERTIFICATE

Certificate No. : AD2006-146-0001
Date Issued : 15-Jun-20

Customer : SPECIAL LAB ENVI AND CONSULTANT CO.,LTD.
47/91 Moo 3, Tha-It, Pak Kret, Nonthaburi 11120

Equipment : Hot Air Oven
Manufacturer : Memmert

Model : UN30

Serial No. : B120.0284

ID No./Tag No. D -

Date Received : 12-Jun-20

Date Calibrated : 13-Jun-20
Calibrated by : Mr. Surat Aumarb

Calibration Method or Calibration Procedure Used

Standard method : CP-05 TLAS G-20.

This certificate is traceable to national standards, which realize the units of measurement according

to the International System of Units (SI).

Result of Calibration

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

coverage factor k& =2, providing a level confidence approximately 95 percent.

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

the Technical Manager, Miracle International Technology Company Limited.

Approved by : “Q"i"P"a_ CERTIFIED

( Mr. Tassanai Suksukon ) _ ‘ Page 1 of 2
Technical Manager : :




i;]\' I« MIT«MIT=MIT+ MIT - MIT» MIT>MIT=MIT>MIT+ MIT« MIT+ MIT+ MIT+MIT« MIT+ MIT* MIT+ MIT=MIT
o=
{.
-
~ Certificate No. : AD2006-146-0001
5.: Environment : Ambient Temperature : (25 £2)°C
= Relative Humidity : (50 £ 15)%RH
-Ié Calibration Setting Indicating Measured Measured Overall
et
f? - Temperature Temperature Temperature Stability’' Uniformity2 Variation’
[ S
= (°O) (°C) (°C) (°C) (*C) (°C)
é 104 104.0 104.0 0.18 0.42 0.92
= 150 150.0 150.0 0.35 0.45 L1
180 180.0 180.0 0.44 047 0.88
= Without adjustment
; ‘ Calibration STD STD STD STD STD STD STD STD STD  Uncertainty®
- Temperature  No. 1 No. 2 No. 3 No. 4 No. 5 No. 6 No. 7 No. 8 No. 9

(°C) (°C) (°O) (°C) O (°C) (°C) (°C) (°C) (°C) °C

104 104.32  104.12  103.80 104.33  103.98 103.93 104.01 10442 104.13 0.95

150 149.93  149.62 14949  [49.80 149.63 14941 14948 14991  149.71 1.0

180 179.45 17935 17945  179.18 17942 17944 17932 17932  179.35 1.1

Note : Probe No. 9 is Reference Probe
Setting Air FreshNo. 0 :
3 4
5]
£
?‘,- 8

Due 26-Sep-20

WL MIT-MIT-MITMIT-MITMIT-MITEMIT- MIT-MIT

Measurement Standards Used & Traceability :

The International System of Units (SI) through

4 controlled enclosures at atmespheric pressure.

4. The uncertainty of measurement is included temperature stability.

End of Certificate

measured temperature at the reference location which are observed at same time.

»9-8-%"3. Page 2 of 2

2. The temperature uniformity is the maximum diflerence of measured temperatures between of any probes and the

MIT Certificate No. L2002-197 for Digital Thermometer with Probe (Agilent) Module 2 (08) TC Serial No. MY44000197.

Notes : I. The temperature stability is the one-half of greatest maximum difference of measured temperatures at any one probe.

3. Overall variation is the difference of maximum and minimum measured temperatures throughout observation time.

5. The temperature uniformity, stability, overall variation and indicating temperature is applicable to all air or gas filled temperature

SMIT=MEL+MIT MIT+MIT MIT « MIT+ MIT-MIT+ MIT+ MET« MIT« MIT- MEF+ MIT+ MIT+ MIT MIT~ MIT~ MITo. .

- LI LU LEN » LI LN + LI - LN -

i
=
H 1

g.
—a.
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Calibratech Co.,Ltd. GULIRIE oo el S
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 _calf@hotmail.com
Certificate of Calibration
Certificate No. : 64-400224-3 Page : 10f2

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

Equipment : Air Chamber (Refrigertor)
Manufacturer : Frozen Model : CC-280C
Range : N/A "C Resolution : 0.1 "C
Serial No. : 2081307016 ID No. : N/A
Environment : On site calibration was carried out at the Laboratory.

Special Lab Envi and Consultant Co.. Ltd.

Ambient Temperature : (2891029.8) "C
Relative Humidity ; (581064) %
Line Vollage : (226.0 10 226.5 V

Date of Received : 30 April 2021

Date of Calibration : 30 April 2021

Date of Issue : 30 April 2021

Calibrated by : Bunjerd Masri

Calibration Method : CAL-M4004, TLAS G-20
The temperature scale used was based on 1TS-90

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

Standard Digital Thermometer with Thermocouple probe

1D No. Cert. No. Due Date Traceability
400022 & 400023 64-400101-1 01 Sep 2021 National Institute of Metrology Thailand (NIM 1)

Approved by : [%/

\(_ﬁunjcrd Masri )

Supervisor

The Uncertainties are for a confidence probability of approximately 95% E54E
i
This cerificate may not be reproduced other than in full except with the prior written approval of the Calibratech Co.,Ltd.
[
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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 _cali@hotmail.com

Certificate of Calibration

Certificate No. :64-400224-3 Page : 2 of 2

Result of Calibration : Without Adjusiment
UUC Condition As-Received : Good
Function : Temperature measurement

This instrument was setting air ventilation at position 0 (¢lose)

Inside of Chamber
f W=102 m
2 ‘ a D =047 m
4 S
1 3 H =148 m
3
3 Capacity = 0.71 m
H
H2 8
7
288 ol
W2 o
'l D2 5¢ taliy] D
r Front b
w
Test Setting Indicating
h ) Measured Temperature ( * C) @ Sensor No Uncertainty
Point [ Temperature | Temperature
£26) (“C) (56, 1 2 3 4 5 6 7 8 9 (BB )
4.0 4.0 4.0 4.1 4.1 42 1.0 4.2 4.6 39 in 39 0.58
Test Setting Indicating Measured Measured Overall
Point Temperature Temperature Uniformity Stability Variation
LHED (=G ) (€] { %C) (4D ("C)
4.0 4.0 4.0 0.8 0.2 1.0
Remark The uncertainty is not combine uniformity ol 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,
p Y Y Y
providing a level of confidence of approximately 95%

-olo -

'E

E.I,E

AL-F0031-03

¥



- BECTHAI BANGKOK EQUIPMENT & CHEMICAL CO., LTD.
H A1 CALIBRATION LABORATORY

. * 300 Phaho!vothiniioadphayathai. Bangkok 10400, Thailand };1: +662615-2929 Fax:+66 2615-2350-1 £/ .
© % E-mail:bkk@becthai.com Website: www.becthai.com g il
Certificate No.: CAL-21-258 Page : 1 of 3
CERTIFICATE OF CALIBRATION
Equipment : Spectrophotometer
Manufacturer : Thermo Scientific
Model b Genesys 20
Serial No. : 3SGT041007
ID No. : LB-Eq-029
Customer : Special Lab Envi And Consultant Co., Ltd.

47/91-93 Moo 3, Tambol Tait , Amphur Pakrad,
Nonthaburi, 11120.

Location : Becthai Laboratory
Date of Receipt : 7 May 2021
Date of Calibration 3 7 May 2021
Date of Issue : 7 May 2021
Ambient Temperature : (25+10) °C
Relative Humidity ; (60£20) %
Condition As-Received : Used ltem
Calibrated by r\Appro ed by
L /%lfu u/&iﬂ\_./
( Ms. Alisa Lamor ) ( Ms. Jintana Sangthaijaroenlap )
Calibration Engineer Calibration Manager

The reported expended uncertainty of measurement was based on a combined standard uncertainty multiplied by a coverage
factor k=2.00, 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 REV4 FM-CAL-33/2 15/05/61



CALIBRATION LABORATORY

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

Certificate No. : CAL-21-258

CALIBRATION REPORT

Conditions of this result of calibration

1. Reference Standard Material :

Material Model Serial No, Cert.No.
Holmium Glass Filter RM-HG 24563 90313
Neutral Density Filter RM-1N2N3N 24568 90324

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 :

BECTHAI BANGKOK EQUIPMENT & CHEMICAL CO.,LTD.

o

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

NSC-TISI-TIS 17025
CALIBRATION 013

Page : 2 of 3

Due date
2 Mar 23

3 Mar 23

The calibration procedure was carried out according to the Guide to CPM-CAL-02 based on ASTM E275-08 (2013) and-

ASTM E925-09 (2014).

4. Result of calibration :

(\/) without adjustment ( ) after adjustment
5. Equipment Specifications:
Spectral Bandwidth : 8 nm
Data Interval 1 nm
Scan Speed : N/A nm/min

ISSUE: 5 REV:4 FM-CAL-33/2

™~ !
i / 15/05/61



‘BEC| BECTHAI BANGKOK EQUIPMENT & CHEMICAL CO., LTD.

" THAI1 CALIBRATION LABORATORY

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

Certificate No.: CAL-21-258

Wavelength Calibration

CALIBRATION REPORT

300 Phaholyothin Road, Phayathai, Bangkok 10400, Thailand Tel: +66 2615.2929 Fax:+5€ 2;1 §-2350-1

NSC-TISI-T1S 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
537.00 537 537 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

d50n 0.5824 0.585 0.0026 0.0044

0.7266 0.729 0.0024 0.0040

1.0377 1.040 0.0023 0.0040

Zero 0.000 0.0000 0.0028

AL 0.5659 0.567 0.0011 0.0042

0.7126 0.713 0.0004 0.0037

1.0172 1.017 -0.0002 0.0037

Zero 0.000 0.0000 0.0028

0.5256 0.530 0.0044 0.0044

e 0.6705 0.674 0.0035 0.0035

0.9562 0.960 0.0038 0.0034

Zero 0.000 0.0000 0.0028

546.1 0.5236 0.527 0.0034 0.0036
(546.0) 0.6962 0.700 0.0038 0.0031

0.9933 0.997 0.0037 0.0032

Zero 0.000 0.0000 0.0028

0.5578 0.562 0.0042 0.0036

B 0.7523 0.755 0.0027 0.0031

1.0747 1.078 0.0033 0.0032

Zero 0.000 0.0000 0.0028

0.5655 0.566 0.0005 0.0035

= 0.7321 0.733 0.0009 0.0031
1.0454 1.047 0.0016 0.0031

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

/ ! : 15/05/61
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F*#8 Thermology Co., Ltd. o

% , 96/177-96/178 Moo 6, T. La-harn, A. Bangbuathong, Nonthaburi 11110 ""’firl-\\\“\‘\

Tel : 0 2191 6479 Fax : 0 2191 6480 website : www.thermology.co.th NSC-ﬁSI—‘I’[Sl‘IGZS
CALIBRATION 0109

CALIBRATION CERTIFICATE

Date of Issue Qct 02, 2020 Cert No. 20/3256
Site Calibration Order No. 20090543
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 Water Bath
Model WNB22
Serial No. L520.0201

' ID.No. -
Date of Receipt Oct 01, 2020
Date of Calibration Oct 01, 2020

Environment

Temperature (Min) 23.2 G (Max) 26.0 °C
Relative Humidity (Min) 49.9 %RH (Max) 87.7 %RH
Line Voltage (Min) 2153 Vac (Max) 217.8 Vac

Calibration Method
WI-18 : The reference thermometers were placed into the bath and the measurement was based on ASTM E715-80.

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. MY49025696, Certificate No. QR20-0994, Calibrated by
Quality Reborn Co., Ltd.,, ONAC Calibration No. 0292.

This certificate is traceable to Sl unit

Page 1 of 4 @ O’\;|

This cerlificate is issued in accordance with the conditions of Thermology Laboratary The traceability to recognised national standard and the

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

with the prior written approval of laboratory.
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ﬁg Thermology Co., Ltd. i

96/177-96/178 Moo 6, T.La-harn, A. Bangbuathong, Nonthaburi 11110
Tel: 02191 6479 Fax : 0 2191 6480 website : www.thermology.co.th NSC-TISI-TIS17025
CALIBRATION 0109

CALIBRATION CERTIFICATE

Cert No. 20/3256
Order No. 20090543

Date of Issue Oct 02, 2020

Site Calibration

Results (without adjustment)

A

w

Position of reference thermometers were placed

Note.

1). Dimension (W x L x H) is 35 x 29 x 22 cm.
2). Stability - greatest one half of difference between max peak and min peak of each reference probe

measured lemperature obtained during the calibration interval
3). Uniformity - the maximum difference of measured temperalures at any sensors and the measured

emperature 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
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### Thermology Co., Ltd.

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

Tel: 02191 6479 Fax : 0 2191 6480 website : www.thermology.co.th
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NSC-TISI-TIS17025
CALIBRATION 0109

CALIBRATION CERTIFICATE

Date of Issue Oct 02, 2020

Site Calibration

Results (without adjustment)

Cert No. 20/3256
QOrder No. 20090543

y _L]LE A uuc Reference__ s BV ES gt;bilily Uniformity Uncertainty
Setting | Reading Thermometer
(e | Jatel +(°C) (°C) +(°C)
|
| Position 1 59.871
Position 2 59.858
60.0 | 60.0 Position 3 59.880 0.048 0.138 0.17
5 Position 4 59.820
[ . Position § 59.883
, .
; |
uuc | uuc Reference Stability Uniformity Uncertainty
Setting Reading Thermometer
(°C) e +(°C) (°C) +(°C)
Position 1 94.733
Position 2 94 .687
95.0 95.0 Position 3 94 759 0.084 0.201 019
Position 4 94 648
Position 5 94713
Page 3 of 4
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“#® Thermology Co., Ltd. —

- 96/177-96/178 Moo 6, T. La-harn, A. Bangbuathong, Nonthaburi 11110
ﬂ Tel: 02191 6479 Fax : 0 2191 6480 website : www.thermology.co.th
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NSC-TISI-TIS17025
CALIBRATION 0109

CALIBRATION CERTIFICATE

Date of Issue Oct 02, 2020 Cert No. 20/3256

Site Calibration Order No. 20080543

Results (without adjustment)

GUC uuc Reference Stability Uniformity Uncertainty

Setting Reading Thermometer

(o6 ) of £ (¢ (°C) +(°C)
Position 1 100.161
Position 2 100.215

[ 100.4 Position 3 100.139 0.120 0.258 0.30

Position 4 100.035
Position 5 100.158

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 25%. The uncertainty evaluation has been carried outin

accordance with ONAC requirements.

APPROVED SIGNATORY : OOFV\

(MR. DAMRONG MULSING)

Page 4 of 4





