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Sampling by

SufiSsied ¢ 22 - 29 NINGIAY 2565

Sampling Site L. Analysis Date
Jssianeiedn ¢ ﬁﬂﬂilﬁi’}mﬂ’lwﬁ'lﬁ\i Sufisteauna ¢ 29 NINGIAY 2565
Sample Type Reparted Date ,
Fufiufeen  : 20 NINGIAN 2565 @uUitiney :220722/02102/1 @UAGIBEN : S16432
Sampling Date Analysis No. Sample No.
1 rTry d = -
NIMI (TR ABAATITH He/Result Std.*
parameters units methods Hon3I0fMA I omsszian ¥

pH - Electrometric 7.4 5.0-9.0
TDS mg/l Dried at 103-105°C 356 <500
SS mg/l Dried at 103-105'C 38 <40
BOD mg/l 5-Day BOD Test,Azide Modification 86 £30
Sulfide mg/l ZnS Precipitation, lodometric 3.0 <10
TKN mg/l Macro Kjeldahl 46.76 £35
Oil & Grease mg/l Liquid-Liquid, partition-Gravimetric <5 <20
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Reported results refer te submitted sample only.

Test report shall not be repreduced except in full , without approve of the laboratory.
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aoiudIe : Tnssmsdyoeandion SufSinsie 22 - 29 NSNGINN 2565
Sampling Site .. Analysis Date
dszinneesns ¢ YensI0umWiNg Sufisearuaa ¢ 29 NINHIANN 2565
Sample Type Reparted Date
Fuiifiudeens 20 NSNYIAN 2565 mURdene 220722/021022  tufideeng : $16432
Sampling Date Analysis No. 1Sample No.
] oty < -
NEUNT Huwel IHUANCH Ho/Result Std.*
parameters units methods ‘Ijﬂﬂ‘i’mf]mﬂ'mﬁ’lﬁﬂ mmiilﬁzmﬂ L]
Settleable Solids ml/Vhr Imholf Cone 0.2 205
5
Total Coliform Bacteria | MPN/100ml MPN Test 9.2x10 -
"N'IUIMFJ
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Laboratory Manager

Reported results refer to submitted sample only.

Test report shall not be reproduced except in full , without approve of the laboratory.
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Sampling Date Analysis No. Sample No.
T asa & "
11Mm3 Vet ASUATIZH Wa/Result Std.*
parameters units methods Yensranmn i onstszan ¥

pH - Electrometric 6.2 5.0-9.0
TDS mg/l Dried at 103-105'C 332 <500
SS mg/l Dried at 103-105'C 47 <40
BOD mg/l 5-Day BOD Test,Azide Modification 63 <30
Sutfide mg/l Zn$ Precipitation, lodometric 1.5 <10
TKN mg/l Macro Kjeldahl 35.00 <35
Qil & Grease mg/l Liquid-Liquid, partition-Gravimetric <5 <20
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Reported vesults refer to submitted sample only.

Test repert shall not be reproduced except in full, without approve of the laboratory.
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Sample Type Reparted Date
Sufifiudaeena ;24 Famnal 2565 auRSins s 1 250822/019352 1aufiiaeEne : S18972
Sampling Date Analysis No. Sample No.
[] ade 4
NI Hiuw AHUATIEH N@/Result Std.*
parameters units methot'is ‘lji)ﬂ‘i'mf’}ﬂ!ﬂ'l’ﬂﬁ'\ﬁﬂ 1msﬂs:m'ﬂ k]
Settleable Solids mii/hr 1mholf Cone 0.1 £05
1
Total Coliform Bacteria | MPN/ 100ml MPN Test 92x10 -
TNmEe
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Reported results refer to submitted sample only.

Test report shall nat be reproduced except in full , without approve of the laboratory.
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aowmfiudieds : Tnssmsiiyeeniion SufiSinsizy @22 - 29 e 2565
Sampling Site . Analysis Date
dssandaems ﬁﬂﬂi?ﬂﬂﬂ!ﬂ'l‘ﬂﬁ'\ﬁﬁ Sunisteauwa 29 eIy 2565
Sample Type Reparted Date
Fuiifludaotha  : 20 fuene 2565 myiiasies $200922/0325/1  @vNiAI061 : 52938
Sampling Date Analysis No. Sample No.
[ ol "4
1M it WAATIZH Wa/Result Std.*
parameters units methods ﬁam‘mammwﬁﬁa 1msUssan ¥

pH - Electrometric 7.1 5.0-9.0
TDS mg/l Dried at 103-105'C 848 €500
s mg/l Dried at 103-105°C 38 S40
BOD mg/l 5-Day BOD Test,Azide Modification 34 <30
Sulfide mg/l -ZnS Precipitation, Jodometric 0.5 <10
TKN mg/1 Macro Kjeldahl 31.92 €35
Qil & Grease mg/l Liquid-Liquid, partition-Gravimetric <5 <20
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Reported results refer to submitted sample only.

Test report shall not be reproduced except in full, without approve of the laboratory.
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Sample Type Reparted Date
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22 - 29 DUENEIY 2565
29 HuEEY 2565

200922/0325/2 lavhisiieed : $2938

Sampling Date Analysis No. Sample No.
1 S L4
NI tld] IFAUATICH Ha/Result Std.*
parameters units methods ﬁﬂﬂi?%ﬂmﬂW‘ﬁ'lﬁd mﬂﬁﬂszmn Y
Settleable Solids mi/Vhr Imholf Cone 0.2 <05
3
Total Coliform Bacteria | MPN/100ml MPN Test 92x10 -

MBI
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Reported results refer to submitted sample only.
Test report shall not be reproduced except in futl , without approve of the
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fFeimasn : ¥31 n3ille driia
Client
#iog : 600/54 BREITIUAMTIA 39 (NEa1 1)
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&iftudeeng : u3tm n3iile diim
Sampling by
SunSufiaeena : 27 A1AN 2565

Sty 27 98193 - 4 NOADN L 2565

Received Date

-

Sampling Site L. Analysis Date
dszipndiaedhy ¢ ﬂaqummwmﬁa Sufseuweg t 4 th%mﬂ‘u 2565
Sample Type Reparted Date ,
Fufifuied 26 ga1AN 2565 BTz« 271022/02087/1  1@viisaeena : $23755
Sampling Date Analysis No. Sample No.
1 oo [
M3 NP IFAUATIEH Wa/Result Std.*®
parameters units methods ﬁﬂﬂi?%ﬂmﬂ'\wﬁ'lﬁﬂ pwmsdssan v

pH - Electrometric 7.5 5.0-9.0
TDS mg/l Dried at 103-105'C 315 <500
sS mg/l Dried at 103-105'C 18 <40
BOD mg/l 5-Day BOD Test,Azide Modification 90 <30
Sulfide mg/] Zn§$ Precipitation, Iodometric 1.8 <10
TKN mg/l Macro Kjeldahl 54.95 €35
Oil & Grease mg/l Liquid-Liquid, partition-Gravimetric <5 <20
'I’ﬂl'l!']l“ﬂ

vy :
1.7 * v sinude AnnATmINRIBRIMIIEIhTsnnemsssam v, mutlszmansenamine sy iRcazinndes n.m.2548

Reported results refer to submitted sample only.
Test report shall not be reproduced except in full , without approve of the laboratory.
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Sampling Site . Analysis Date
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Sample Type Reparted Date
Sufifudaesne 26 AN 2565 myidased : 271022/02087/2  lavfifaedng : $23755
Sampling Date Analysis No. Sample No.
1 acia Cy
399 (AT li] IBAATILH ¢la/Result Std.*
parameters units methods ﬁﬂﬂ‘i?ﬂﬂﬂ!ﬂ']ﬂﬁ'lﬁq omslsean v
Settleable Solids mlhr Imholf Cone 0.1 €05
4
Total Coliform Bacteria | MPN/100ml MPN Test 9.2x10 -
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Reported results refer to submitted sample only.
Test report shall not be reproduced except in full , without approve of the laboratary.
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page 1/2-1

135 n3ille S1m

SufSudieghs ¢ 30 NATINBU 2565

130 YA - 7 KU21AN 2565

Sufiswanuea : 8 FUNAN 2565

Reparted Date
RN InIEH

:301122/04971  1@iidiaeeg : $3853

Sampling Date Analysis No. San;ple No.

3105 HHIE IWIRNEN Ha/Result Std.*

parameters units methods Yensaepmamiifia pnisdssian v

pH - Electrometric 7.5 5.0-9.0
TDS mg/l Dried at 103-105'C 466 <500
ss mg/l Dried at 103-105 C 33 S40
BOD mg/l 5-Day BOD Test,Azide Modification 148 <30
Sulfide mg/l ZnS Precipitation, lodometric 2.3 <10
TKN mg/l Macro Kjeldahl 46.67 <35
0il & Grease mg/l Liquid-Liquid, partition-Gravimetric <5 <20
HINENTE

oE .
17 " mngda Aunasguaugumsssohiaememadszan v. AMYIERIANIENTIMSNEINT ST PIANeYTunAToN W.A.2548

Reported results refer to submitted sample enly.
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Test report shall not be reproduced except in full , without approve of the laboratory.
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Y 4 -
318013 vive A5 UATIZA W/ Result Std.*
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3
Total Coliform Bacteria | MPN/160ml MPN Test 92x10 -
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Reported resulis refer to submitted sample only.

Test report shal) not be reproduced except in full , without approve of the laboratory.
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3183 1w IBAATIER Wo/Result Std*

parameters units methods ﬂaqummwﬁﬁa osdsean v
pH - Electrometric 1.7 50-9.0
TDS mg/l Dried at 103-105'C 233 <500
SS mg/l Dried at 103-105°C 18 <40
BOD mg/l 5-Day. BOD Test,Azide Modification 14 <30
Sulfide mg/l ZnS Precipitation, lodometric <0.2 <10
TKN mg/i Macro Kjeldahl 21.28 <35
Oil & Grease mg/l Liquid-Liquid, partition-Gravimetric <5 <2
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Reported results refer to submitted sample only.
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Settleable Solids ml/l/hr Imholf Cone 0.0 <05
2

Total Coliform Bacteria | MPN/100ml MPN Test 35x10 -
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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?

a Cadmium Digestion, Direct Air-Acetylene Flame Method?

5 Chemical Oxygen Demand Closed Reflux, Colorimetric Method?

6 Color ADMI 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-Acetytene 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 ZnS Precipitation, lodometric Method®

21 | Temperature Laboratory and Field Methods?

22 | Total Dissolved Solids Dried at 180 °c?

23 | Total Kjeldahl Nitrogen | Macro Kjetdaht Method”

24 | Total Suspended Solids Dried at 103-105 °C2

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

26 | Zinc Digestion, Direct Air-Acetylene Flame Method?
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Wastewater. 23" ed. Washington, DC: APHA, 2017,
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Calibratech Co.,Ltd.

7:106-7 Moo 2. Sukhaprachasan 3 Rd.. Bangpood. Pakkred. Nonthabun 11120

‘21 L)
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‘/‘ "

/"Iuin“‘\ 2
NSC-TISI-TIS17025
CALIBRATION 0030

Tel402) 964-6211 Fan{02) 964-5155, e-mail ; calibratech. cal@ yahoo.com. calibratech .cal@hotmail.com

Certificate of Calibration

Page : 10f2

Model : TEMP 10K
Resolution : 0.1 °C

IDNo. :  1B-Eq-013

Certificate No. : 04-400234-1

Submitted by : Special Lab Envi and Consultant Co.. Lid.
47/91 Moo 3, Tambol Tha-it, Pakkret, Nonthabur1 11120

Equipment : Digital Thermometer with TC probe
Temperature Indicator
Manufacturer : Thermo Scientific
Range : -250°C101372°C
Serial No. : 4008958

Environment : Ambient Temperature @ (23 % 2)
Relative Humidity  : (50 # 15)
Line Voltage : (220 +

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 technique CAL-M4003

by compared with PRT in the liquid bath at the constant controlled temperature.

The temperature scale used was based on 1TS-90

Reference Standard Instruments : This certificalion is traceable to the Iniernational System of Units

1. Platinum Resistance Thermometer (PRT)

1D No, Cent, No. ue Dale Traceabilily
400001 TT-0016-20 04 Mar 2022

400002 TT-0050-20 18 Jun 2022

2 Standard Digital Thermometer

1D No. Cerl. No. Due Date Traceability
400003 19E134 106 Jun 2021

400004 19E134 06 Jun 2021

The Uncertainties are for a confidence probabilily ol approximately 95%

Natronal Institute of Metrelogy Thailand (NIMT)
National Institute ol Metrology Thailand (NIMT)

National Institute ol"Metrology Thailand (NIMT)
Natonal Instilule of Metrology Thailand (INIMT)  ~

‘_./ ~
Approved by - % /

{ Bunjerd Masri)

Supervisor

ESEE
This cerificate may not be reproduced other than in (ull except with the prior written approval of the Calibratech Co..L1d. o

AL-Fou3i-u3



CAL

Calibratech Co.,Ltd.
7:106-7 Moo 2, Sukhapmachesan 3 Rd., Bangpood. Pakkred, Nonthabun 11120
Tel.(02) 964-6211 Fax.{02) 964-5155 e-mail = calibratech.calia yahoo.com. calibratech _caltahotmail.com

Certificate of Calibration ,
Certificate No. : 64-400234-1 Page : 20f2
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 mn. Length : 1500 mm.
Serial No. :  N/A ID No. : SL-39
Immersion Depth|Standard Reading] UUC Reading Correction Uncertainty
( mm.) ("C) ("C) ("C) (£r"C¢)
130 40027 4.2 -0.2 0.18
130 104.0024 104.3 -0.3 0.45
130 150.0031 150.2 -0.2 0.5%8
134 180.0024 180.0 0o 0.65
Model : AD-1218-230 Sheath Material : Stamnless
Diameter : 3.5 mm. Length - 230 mm.
Serial No. :  NA ID No. : S1L-40
Immersion Depth| Standard Reading| UUC Reading Correetion Uncertainty
{ mm.) ("C) ("C) ("C) (+C)
124 2500017 2993 0.7 1.2
124 350.0042 347K 22 1.5
Remark

UUC : Unit Under Calibralion
This result of calibration was found accurale as shown on date and place of calibration only.

This reporied uncertainty of measurement was based on a siandard uncertainty multiplied by a coverage factork =2,

providing a level of confidence of approximately 95%

AL-FOD3i-02



TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES

534/4 PATTANAKARN ROAD S0I 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 : HI98193
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 : (mab* :

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) (mg/L)
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. AR S
7/106-7 Moo 2, Sukhamachasan 3Rd. Bangpood Pakkred, Nonthaburi 11120 CALIBRATION 0030
Tel{02) 964-6211 Fax.{02) 964-5155. e-mail - calibratech.calta'yahoo.com. calibratech _cali@hotmail.com
Certificate of Calibration
Certificate No, : 64-200127-1 Page : 1 of 2

Submitted by : Special Lab Envi and Consultant Co., Ltd.
47191 Moo 3, Tambol Tha-It, Pakkret, Nonthaburi 11120

Equipment : Flectronic Balance
Manufacturer :  AND Model : GR-200
Serial No. : 14245322 ID No. : LB-Eg-016
Capacity : 210 g Resolution : 0.0001 ¢
Environment : On sile calibration was carricd out at the Labaratory,

Special [ab Envi and Consultant Co., Ltd.

Ambient Temperature ; 25710259y “C
Relative Humidity : 68.61071.5) %
Air Pressure 10120 mbar

Date of Received : 30 April 2021

Date of Calibration : 30 April 2021

Date of Issue : 06 May 2021

Calibrated by : Akaradath Thippichai

Calibration Methed : In-house method CAL-M2001 based on UKAS Publication ref : LAB 14

Edition 5, July 2015

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

Standard Weights
1D No Cert. No. Due Date Traccability
E261-E2624 C02204 101 17 Nov 2021 National Institute of Metrology (Thailand), (NIMT)

Approved by

{ Surachai Promthong )

Laboratory Manager

The Uncertainties are lor a confidence probability of approximately 95% EA4E
Ly Ly

T'his cerificatc may not be reproduced other than in full except wilh the prier writien approval of the Calibratech Co..Ld. %

S UAL-FO031-03



CAL

Calibratech Co.,Ltd.

71067 Moo 2. Sukhaprachasan 3 Rd., Bangpood, Pakkned. Nonthabun 11120

Tel{02) 964-6211 Fax.(02) 964-5155. e-mail * calibratech. calfa;vahoo.com, calibratech _calighomail com

Certificate of Calibration

Certificate No. : 64-200127-1

Result of Calibration : Without Adjustment

UUC Condition As-Received : Good

Deparure of tndication {rom nominal value

Nominal Value Correclion Uncertainiy
(&) (2) *(g)
0.001 0.0001 0.00011
0.01 0.0000 6.00011
0.1 0,0600 0.00011
0.5 -0.00014 0.0001 1
2 0.0000 0.00011
5 0.0000 0.00012
10 0,0001 0.00012
30 0.0000 0.00014
100 (LOOBY 000020
200 0.0001 0.00038

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

Page : 2 of 2

This reported uncertainly of measurement was based on a standard unceriainty mutiplied by a coverage factor k= 211,

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 -0.0062 0.0000

Repeatability Load test 200 g
Stdev. 0.00003 g

-00o -

CAL-FOO3|-07
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Calibratech Co.,Ltd. Chaals o
7:106-7 Moo 2. Sukhaprachasan 3 Rd., Bangpood. Pakkred. Nonthabun 11120 CALIBRATION 0030

Tel{02) 964-6211 Fax.(02} ¥A4-5155. e-mail ; calibratech. calid@yahoo.com. valibratech _cali@hotmail.com

Certificate of Calibration

1T

o\
Y}

X

Ay

Certificate No, ; 64-400224-2 Page : 1 of 2

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 °C 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 : {26.01026.5) "C
Relative Humidity : 501060) %
Line Voltage : (226.0 10 226.5} V
Date of Received : 30 Apnil 2021
Date of Calibration : 30 Apnl 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 traceable to the International System of Units

Standard Digital Thermometer with Thermocouple probe

1D No. Cent, No. Due Date ['raceabilit
400029 & 400032  64-400106-1 30 Sep 2021 National Institute of Metrology Thailand (NIMT)

Approved by : @ e
( Bunjerd Masri )

Supervisor

The Uncertainties are for a confidence probability ol approximately 95%

This cerificate may not be reproduced other than in full except with the priar writien approval of the Calibratech Co..Lid.

AlL-FHi31-03



CAL

Calibratech Co.,Ltd.
7/106-7 Moo 2. Sukhaprachasan 3 Rd.. Bangpood. Pakkred. Nonthaburd 11120
Tel.(02) 964-6211 Fax102) 964-5155. e-mail ; calibratech_calia:yahoo.com. calibratech .caltwhotmail com

Certificate of Calibration

Certificate No. :64-400224-2

Result of Calibration :
UUC Condition As-Received :

Function :

Without Adjustment
Good

Temperature measurement

This instrument was selling air ventilation ai position 0 (close)

Page : 2 0f 2

Inside of Chamber

-{ W =055 m
2 4 D =073 m
4 & o
1 3 H =050 m
3
3 Capacity = 020 m
(-}
; Hi2 8
S 0
y’ E o~ -
W2
scr B
v o2 t’v_ﬁ":’ 0
= Front -
& W
Tesl Setting indicating
. y Measured Temperature ( * C) (@ Sensor No Uncertainty
Point | Temperature | Temperature .
c) {G) (°C) 1 2 3 4 5 6 7 8 9 (x°C)
200 19.3 19.3 20,2 | 26,1 | 200 | 2000 | 2000 | 20,1 | 20.0 | 200 | 200 0.69
Test Sening Indicating Measured Measured Overall
Point Temperature Temperature Unilormity Stability Variation
(C) 1°C) ("c) ("C) ("ch (*C)
2.0 19.3 19.3 0.4 04 0.8

Remark The uncertainly is not combine uniformity of the air chamber

This result of calibration was Jound 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 faclor k=2,

providing a level of confidence of approximately 95%

AL<F0031-03
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NSC-TISI-TIS17025
CALIBRATION 0030

Teld02) 964-6211 Fax.(02) 954-5155, c=mail : calibratech. cal(@yahoo.com. calibratech .cal@@hotmail.com

Certificate of Calibration

Certificate No. : 64-400224-1

Page : 10f2

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

Equipment : Air Chamber (Incubator)
Manufacturer : Lovibond
Range : N/A "C

Scrial No. : 0925481-19

Model : FKU 1800
Resolution © 0.1 "C
ID No. ©+ N/A

Environment : On site calibration was carried out at the Laboratory.

Special Lab Envi and Consultant Co., Lid.

Ambient Temperature : (26010 27.0) "C
Relative Humidity : {500 60) %
Line Voltage 3 (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, TL.AS 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 Thermocouple probe

1D No. Cert. No. Due Daie
400029 & 400030  64-400104-1 29 Scp 2021

The Uncertainties are for a confidence probability of approximately 95%

Traceability
National Institutc of Metrology Thailand (NIMT)

g
Approved by € b ——
“( Bunjerd Masri )

Supervisor

(O E0)
This cerificate may not be reproduced other than in {full except with the prior written approval ol the Calibratech Co.,Lid. gf -
=r
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Calibratech Co..Ltd.
7:406-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred. Nonthabun 11120
Tel02) 964-621 1 Fax (023 964-5155, e-mail : calibratech_cal@yahoo.com, calibratech .cal@hotmail.com

Certificate of Calibration

Certificate No. : 64-4(0224-1 Page : 2 of 2

Without Adjusinient
Good

Result of Calibration :
UUC Condition As-Received ;
Function : Temperalure measurement

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

Inside ol Chamber

I/ W =055 m
o
2 4 D =073 m
& & o
1 3 H =05 m
i 3
5 Capacity = 0.20 m
o]
H
& Hi2 8
¢ 0
el gl Z
W o
{' D2 scpjm D
— Front 2!
. - >
Test Seuing Indicating
. Measured Temperature { * C) (@ Sensor No, Uncertainty
Point | Temperature | Temperalure
("C) ("¢ {"c) ) 2 3 4 5 6 7 8 9 (+°C)
3.0 304 in4 0.0 | 30.0 | 30.0 | 300 | 300 | 30.0 | 30.0 | 300 | 300 0.75
35.0 54 54 349 | 349 | 349 | 351 | 350 | 350 | 349 | 35.0 | 35.0 0.75
370 374 34 369 | 369 | 37.0 | 370 | 37.0 | 37.0 | 36.9 | 37.0 | 37.0 0.72
Test Setting Indicating Measured Measured Overall
Point Tcmperamrc Tcmpcralurc Uniermi(y Smbiliw Variation
(«IC) (HC) (MC) (“C) (“C) (IIC)
30.0 0.4 304 03 1.5 0.9
350 354 354 0.4 0.5 il
30 i74 374 04 04 09

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 uncenainty of measurement was based on a standard uncertainty multiplied by a coverage lactork = 2,

providing a level of conlidence of approximalely 95%

-ollo

O s

Bl

—— s

AL-FOO31-03
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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. : -

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 & =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 : *9-34%5. CERTIFIED
( Mr. Tassanai Suksukon ) PVl Page 1 of 2
Technical Manager B/ #




Certificate No., : AD2006-146-0001

Environment : Ambient Temperature : (25+£2)°C
Relative Humidity : (50 + 15)%RH
Calibration Setting Indicating Measured Measured Overall
Temperature Temperature Temperature Stability’ Uniformity’ Variation®
(°C) (0 (°C) (°C) °C) °C)
104 104.0 104.0 0.18 0.42 0.92
150 150.0 150.0 0.35 0.45 1.11
180 180.0 180.0 0.44 0.47 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

(0 °0) (°C) ) °C) °O °C) °C) (°C) 9] °C
104 10432 104.12 103.80 10433 103.98 103.93 104.01 10442 104.13 0.95
150 14993 149.62 14949 149.80 149.63 14941 14948 14991  149.71 1.0
180 17945 17935 17945 179.18 17942 17944 17932 17932 17935 1.1
Note : Probe No. 9 is Reference Probe — —
o P 2
Setting Air Fresh No. 0 s P s
3 I 4

Measurement Standards Used & Traceability :

The International System of Units (SI) through
MIT Certificate No. 1L.2002-197 for Digital Thermometer with Probe (Agilent) Module 2 (08) TC Serial No. MY44000197,
Due 26-Sep-20

Notes : 1. The temperature stability is the one-half of greatest maximum difference of measured temperatures at any one probe.
2. The temperature uniformity is the maximum difference of measured temperatures between of any probes and the
measured temperature at the reference location which are observed at same time.

3. Overall variation is the difference of maximum and minimum measured temperatures throughout observation time.
4. The uncertainty of measurement is included temperature stability.

5. The temperature uniformity, stability, overall variation and indicating temperature is applicable to all air or gas filled temperature
controlled enclosures at atmespheric pressure.

End of Certificate

O Q-3  Ppage2of2
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Calibratech Co.,Ltd. i I e el
7:106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood. Pakkred. Nonthaburi 11120 CALIBRATION 0030

Tel102) 964-621] Fax.{02) 964-5155. e-mail - calibratech. caliw:yahoo.com. calibratech _calidhotmail.com

Certificate of Calibration

Certificate No. : 64-400224-3 Page : 10f2

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

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

Special Lab Envi and Consuliant Co.. Lid.

Ambient Temperature : (2891029.8) "C
Relative Humidity : (58t06d) %
Line Voltage : (226.0102265V

Date of Received : 30 Aprii 2021

Date of Calibration : 30 April 2024

Date of Issue : =D April 2021

Calibrated by : Bunjerd Masn

Calibration Method :  CAL-M4004, TLAS G-20

The temperature scale uscd was based on [TS-90

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

ID No. Ceri, No. Due Date Traceability

400022 & 400023 64-400101-1 01 Sep 2021 National Institute of Metrology Thailand (NIMT)

Approved by !‘% N il

krﬁ/unjer-d Masri )

Supervisor

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

This cerificate may not be reproduced other than in full except with the prior wrilten approval of the Calibratech Co..Lid.

ey
AL-F8031-03



CAL

Calibratech Co.,Ltd.
7:106-7 Moo 2. Sukhaprachasan 3 Rd.. Bangpood, Pakkred. Nonthaburi 11120
Tel{02) 964-6211 Fax.02) 964-51535. ¢-mail ; calibratech_calia:yahoo.com. calibratech .cal@hotmail.com

Certificate of Calibration

Certificate No. :64-400224-3

Result of Calibration :

UUC Condition As-Received :

Function :

Without Adjustment
Good

Temperature measurement

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

Page : 2 0of 2

Inside of Chamber

_( W=102 m
9] .
2 4 D =047 m
4 o
1 3 H =148 m
k3
Capacity = 0.71 m
H
x H/2 8
3 0
L- ‘
W
Senf |,
| s
Front 2
W
Test Setting Indicating
3 Measured Temperature ( C) (& Sensor No. Uncertainty
Point | Temperature | Temperawre
("C) ("C) (°C) 1 2 3 4 5 6 7 8 9 {(£"C)
4.0 4.0 4.0 4.1 4.1 4.2 4.0 | 4.2 4.0 39 38 39 0.58
Test Senting Indicating Measurcd Measured Overall
Point Temperalure Temperature Uniformity Stability Variation
("cH ("C) {(°C) ("cH (") {"C)
4.0 4.0 440 0. 0.2 1.0

Remark The uneertainty is not combine uniformity ol the air chamber

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

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

providing a level of confidence of approximately 95%

AL-Fouldi-03
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BEC BECTHAIBANGKOK EQUIPMENT & CHEMICAL CO.,LTD.

THA1 CALIBRATION LABORATORY

300 Phaholyothin Road, Phayathai, Bangkok 10400, Thalland Tel: +566 2615-2929 Fax: +66 2615-2350-1

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

Certificate No.: CAL-21-258

Page : 1 of 3

CERTIFICATE OF CALIBRATION

Equipment
Manufacturer
Model

Serial No

1D No.

Customer

Location

Date of Receipt

Date of Calibration
Date of Issue
Ambient Temperature
Relative Humidity

Condition As-Received

Calibrated by

L Al

..........................................

( Ms. Alisa Lamor )

Calibration Engineer

Spectrophotometer

Thermo Scientific

Genesys 20

35GT041007

LB-Eqg-029

Special Lab Envi And Consultant Co., Ltd.
47/91-93 Moo 3, Tambol Tait , Amphur Pakrad,
Nonthaburi, 11120.

Becthai Laboratory

7 May 2021

7 May 2021

7 May 2021

{25+10) °C

{60+20) %

Used ltem

Appr?ed by

\ ,z"‘u'{' 4

..........................................

{ Ms. Jintana Sangthaijaroeniap )

Calibration Manager

*

The reported expended unceriginty 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 vaiues are valid for ihe state of the Spectrophotometer at the time of calibration only.

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

NSC-TISI-TIS §7028
CALIBRATION 03131

15/05/61



BEC BECTHAI BANGKOK EQUIPMENT & CHEMICAL CO,, LTD.

THAI! 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

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 cerlification is traceable to the International System of Unit maintained at,

The Starna Scientific Ltd. Accradited Calibration Laboratory No. 0659

3. Method of calibration .

NSC-TISI-TIS 17015
CALIBRATION D631

Page:2of 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 E925-08 {2014).

4., Result of calibration :

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

ISSUE:5 REV4 FM-CAL-33/2

S

15/05/61



BeC BECTHAI BANGKOK EQUIPMENT & CHEMICAL CO.,LTD.

THAI 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

I - .
NSC-TISI-TIS 17025
CALIBRATION 8131

Certificate No.: CAL-21-258 Page : 30of 3
CALIBRATION REPORT
Wavelength Calibration
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 Cerntified Values of YUC* Reading Error Uncertainty of
{nm) Reference Material (A) (A) (A) Measurement (+ A)
Zero 0.000 0.0000 0.0028
0.5824 0 585 0.0026 0.0044
0 0.7266 0.729 0.0024 0.0040
1.0377 1.040 0.0023 0.0040
Zero 0.000 0.0000 0.0028
440.0 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
465.0 0.5256 0.530 0.0044 0.0044
0.6705 0.674 0.0035 00035
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 0.897 0.0037 0.0032
Zero 0.000 0.0000 0.0028
0.5578 0.562 0.0042 0.0036
St 0.7523 0755 0.0027 00031
1.0747 1,078 0.0033 0.0032
Zero 0.000 0.0000 0.0028
0.5655 0.566 0.0005 0.0035
6350 0.7321 0.733 0.0009 0.0031
1.0454 1047 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 REvV4

- End of Report -

FM-CAL-33/2
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7 Thermology Co., Ltd. tocas

96/177-96/178 Moo 6, T. La-harn, A. Bangbuathong, Nonthaburi 11110
75 !‘ | £} 1] g!

Tel : 0 2191 6479 Fax : 0 2191 6480 website : www.thermology.co.th NSC-TISI-TIS17025
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-lt, Pak Kret, Nonthaburi 11120

Place of Calibration 1350,1362 Sutthisarnwinitchai Rd, Dindaeng, Bangkok 10400. (Calibration Room)

Description Water Bath
Model WNB22
Serial No. 1620 0201
iD.No. -

Date of Receipt Oct 01, 2020
Date of Calibration Oct 01, 2020

Environment

Temperature (Min} 23.2 °C {Max) 26.0 °C
Relative Humidity  (Min) 49.9 %RH {Max) 87.7 %RH
Line Voltage (Min) 215.3 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 SI unit

Page 1 of 4 @ Q\;'

This cerificate is 1ssued 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 laboralory.



H'i Thermology Co., Ltd. =

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

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

- — - = —————

CALIBRATION CERTIFICATE

Date of Issue Oct 02, 2020 Cert No. 20/3256
Site Calibration Order No. 20090543

Results (without adjustment)

n

7 s

w

A
k4

Position of reference thermometers were placed

Note.

1}. Dimension (W x L x H) 1s 35 x 29 x 22 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
temnperature 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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|7E i | 96/177-96/178 Moo 6, T. La-harn, A. Bangbuathong, Nonthaburi 11110 “l ,f,\\\\\

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

— e e —

CALIBRATION CERTIFICATE

Date of Issue Oct 02, 2020 Cert No. 20/3256
Site Calibration Order No. 20090543

Results {without adjusiment)

uuc uuc Reference Stability Uniformity Uncertainty
|
Setting | Reading Thermometer
(°c) (°C) +(°C) () |  #(©)
Posion1 | 59.871
Position 2 | 59.858
60.0 600 Position 3 ‘ 59.880 0.048 0.138 0.17
Position 4 | 59.820
Position 5 | 59.883
uuc uuc : Reference Stability Uniformity Uncertainty
Setting Reading Thermometer
(ccy | () | £(c) | (C) +(°C)
Position 1 94.733 |
Position 2 94 687
95.0 95.0 Paosition 3 94.759 0.084 0.201 0.19
| Position 4 94.648 |
| Position 5 94.713
_— | L
Page 3 of 4
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'75 ! 96/177-96/178 Moo 6, T. La-harn, A. Bangbuathong, Nonthaburi 11110 A i AR &
) Tel:02191 6479 Fax : 0 2191 6480 website : www.thermology.co.th NSC-TISI-TIS17025
CALIBRATION 0109
Date of Issue QOct 02, 2020 Cert No. 20/3256
Site Calibration Order No. 20090543
Results (without adjustment)
= _— e .
‘ uuc Reference Stability Uniformity Uncertainty
Setting Reading Thermometer
(°C) \ (°C) | *(C) (°c) x(°c) |
‘ Position 1 100161
Pasition 2 100.215 I
Il 100.4 Position 3 100.139 0.120 0.268 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 95%. The uncertainty evaluation has been carried out in

accordance with ONAC requirements.

D

{MR. DAMRONG MULSING)

APPROVED SIGNATORY :

Page 4 of 4





